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Network for Video Summarization; TIP 2021 948-962
Zhu, X., see Li, X., TIP 2021 6829-6842
Zhu, X., Li, S., Gan, Y., Zhang, Y., and Sun, B.,  Multi-Stream Fusion Network 

With Generalized Smooth L1 Loss for Single Image Dehazing; TIP 2021 
7620-7635

Zhu, Y., see Deng, X., TIP 2021 532-545
Zhu, Y., see Finlayson, G.D., TIP 2021 853-867
Zhu, Y., see Deng, X., TIP 2021 4275-4290
Zhu, Z., Hou, J., Chen, J., Zeng, H., and Zhou, J.,  Hyperspectral Image 

Super-Resolution via Deep Progressive Zero-Centric Residual Learning; 
TIP 2021 1423-1438

Zhu, Z., see Yuan, Y., TIP 2021 7702-7716
Zhuang, Y., see Jin, W., TIP 2021 5477-5489
Zhuo, T., Huang, Q., and Kankanhalli, M.,  Unsupervised Abstract Reasoning 

for Raven’s Problem Matrices; TIP 2021 8332-8341
Zia, A., Zhou, J., and Gao, Y.,  Exploring Chromatic Aberration and Defocus 

Blur for Relative Depth Estimation From Monocular Hyperspectral Image; 
TIP 2021 4357-4370

Zou, B., see Cheng, Z., TIP 2021 822-837
Zou, C., see Wang, Y., TIP 2021 3637-3649
Zou, C., see Ruan, Z., TIP 2021 5793-5806
Zou, W., Zhang, Z., Peng, Y., Xiang, C., Tian, S., and Zhang, L.,  SC-RPN: 

A Strong Correlation Learning Framework for Region Proposal; TIP 2021 
4084-4098

Zou, Y., see Yang, D., TIP 2021 9294-9305
Zou, Z., Shi, T., Shi, Z., and Ye, J.,  Adversarial Training for Solving Inverse 

Problems in Image Processing; TIP 2021 2513-2525
Zu, X., see Wang, P., TIP 2021 2908-2922
Zuo, D., see Deng, X., TIP 2021 4275-4290
Zuo, W., see Nan, Z., TIP 2021 8293-8305
Zuo, W., see Shao, M., TIP 2021 4828-4839
Zuo, W., see Guo, Y., TIP 2021 2669-2681
Zuo, Y., Yao, H., and Xu, C.,  Attention-Based Multi-Source Domain Adaptation 

; TIP 2021 3793-3803
Zwicker, M., see Liu, X., TIP 2021 1744-1758

Subject Index

A

Aberrations
Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 

+, TIP 2021 2276-2287
Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-

mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370
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Activity recognition
Relational Reasoning for Group Activity Recognition via Self-Attention 

Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Adaptation models
Fast and Robust Cascade Model for Multiple Degradation Single Image 

Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759
Meta-Knowledge Learning and Domain Adaptation for Unseen Background 

Subtraction. Zhang, J., +, TIP 2021 9058-9068
Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 

TIP 2021 4637-4652
Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 

TIP 2021 9345-9358
Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 

T., +, TIP 2021 8200-8211
Adaptive filters

Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 
3321-3334

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Adaptive systems
Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 

TIP 2021 9345-9358
Adversarial machine learning

Adversarial Domain Adaptation With Prototype-Based Normalized Output 
Conditioner. Hu, D., +, TIP 2021 9359-9371

PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Affine transforms
Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 

3321-3334
DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 

3D Object Recognition. Sun, K., +, TIP 2021 868-877
Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 

Global Transforms. Gao, Q., +, TIP 2021 7378-7390
Agriculture

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

Angiocardiography
Examinee-Examiner Network: Weakly Supervised Accurate Coronary 

Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Animation
F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 

Networks. Wu, X., +, TIP 2021 8658-8670
Anisotropic magnetoresistance

Image Denoising Based on Fractional Gradient Vector Flow and Overlap-
ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540

Annotations
Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 

TIP 2021 8702-8712
Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-

vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169
Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 

8713-8726
Antenna arrays

Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 
FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Apertures
Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-

Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Approximation theory
A Systematic IoU-Related Method: Beyond Simplified Regression for Better 

Localization. Peng, H., +, TIP 2021 5032-5044

Blind Image Deblurring Using a Non-Linear Channel Prior Based on Dark 
and Bright Channels. Ge, X., +, TIP 2021 6970-6984

Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 
+, TIP 2021 8354-8367

Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-
mization. Zhang, S., +, TIP 2021 4291-4304

Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 
6744-6756

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-
sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596

Training Robust Object Detectors From Noisy Category Labels and Impre-
cise Bounding Boxes. Xu, Y., +, TIP 2021 5782-5792

Array signal processing
A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 

for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 
FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Art
Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 

S., +, TIP 2021 8797-8810
Dual Color Space Guided Sketch Colorization. Dou, Z., +, TIP 2021 7292-

7304
Artificial satellites

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Astronomical image processing
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Atmospheric measurements

Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 
Dehazing. Ullah, H., +, TIP 2021 8968-8982

Atmospheric modeling
IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-

9057
Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 

Dehazing. Ullah, H., +, TIP 2021 8968-8982
Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-

mids. Li, Z., +, TIP 2021 9270-9279
Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 

Image Dehazing. Zhu, X., +, TIP 2021 7620-7635
Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 

8713-8726
Attenuation

Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-
mids. Li, Z., +, TIP 2021 9270-9279

Audio signal processing
Discriminative Cross-Modality Attention Network for Temporal Inconsis-

tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888
Audio-visual systems

Discriminative Cross-Modality Attention Network for Temporal Inconsis-
tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888

Augmented reality
FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-

tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699
Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 

Dataset. Deng, X., +, TIP 2021 4275-4290
Authentication

Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 
2021 7964-7979

Autonomous vehicles
Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 

9085-9098
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PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Autoregressive processes
End-to-End Learnt Image Compression via Non-Local Attention Optimiza-

tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191
Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 

Chen, G., +, TIP 2021 1207-1218
Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 

+, TIP 2021 2562-2574
AWGN

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

B

Backpropagation
Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 

Y., +, TIP 2021 2745-2757
Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-

tion Networks. Zhang, L., +, TIP 2021 3934-3945
No-Reference Quality Assessment for Screen Content Images Using Visual 

Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

Bar codes
Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 

TIP 2021 657-669
Bayes methods

3D Interactive Segmentation With Semi-Implicit Representation and Active 
Learning. Deng, J., +, TIP 2021 9402-9417

Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 
3568-3580

Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 
TIP 2021 1332-1341

DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-
tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219

Heavy-Tailed Self-Similarity Modeling for Single Image Super Resolution. 
Chantas, G., +, TIP 2021 838-852

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Robust Subspace Detectors Based on α-Divergence With Application to 
Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031

Behavioral sciences computing
SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 

Yang, J., +, TIP 2021 8686-8701
Benchmark testing

ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-
tion. Kim, D., +, TIP 2021 9150-9163

Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 
Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154

Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-
graphic Networks. Hao, Y., +, TIP 2021 8130-8143

MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-
vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

Bicycles
ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-

tion. Kim, D., +, TIP 2021 9150-9163
Bidirectional control

Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-
gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

Big Data applications
Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 

J., +, TIP 2021 3985-3994
Binary codes

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

Adversarial Multi-Label Variational Hashing. Lu, J., +, TIP 2021 332-344

Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 
J., +, TIP 2021 3985-3994

Learning Transformation-Invariant Local Descriptors With Low-Coupling 
Binary Codes. Miao, Y., +, TIP 2021 7554-7566

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

Unsupervised Discrete Hashing With Affinity Similarity. Jin, S., +, TIP 2021 
6130-6141

Biological neural networks
A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-

tion. Chakraborty, B., +, TIP 2021 9014-9029
Biological system modeling

Learning Human-Object Interaction via Interactive Semantic Reasoning. 
Yang, D., +, TIP 2021 9294-9305

Biological techniques
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
Biological tissues

3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-
erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

Biology computing
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 

Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893
Biomechanics

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Biomedical MRI
A Bilevel Integrated Model With Data-Driven Layer Ensemble for 

Multi-Modality Image Fusion. Liu, R., +, TIP 2021 1261-1274
Latent Correlation Representation Learning for Brain Tumor Segmentation 

With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274
Multidataset Independent Subspace Analysis With Application to Multi-

modal Fusion. Silva, R.F., +, TIP 2021 588-602
Spatially Constrained Online Dictionary Learning for Source Separation. 

Bhanot, A., +, TIP 2021 3217-3228
Surface Regularity via the Estimation of Fractional Brownian Motion Index. 

Rabiei, H., +, TIP 2021 1453-1460
VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 

and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854
Biomedical optical imaging

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 
Imaging. Yang, F., +, TIP 2021 7025-7037

Biomedical ultrasonics
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
Birefringence

A Sparse Representation Based Joint Demosaicing Method for Single-Chip 
Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182

Bit rate
Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-

lay Video Coding. Liu, F., +, TIP 2021 4706-4718
Blind source separation

Adversarial Training for Solving Inverse Problems in Image Processing. 
Zou, Z., +, TIP 2021 2513-2525

Multidataset Independent Subspace Analysis With Application to Multi-
modal Fusion. Silva, R.F., +, TIP 2021 588-602

Spatially Constrained Online Dictionary Learning for Source Separation. 
Bhanot, A., +, TIP 2021 3217-3228
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Blood vessels
Examinee-Examiner Network: Weakly Supervised Accurate Coronary 

Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Body regions
Incremental Generative Occlusion Adversarial Suppression Network for 

Person ReID. Zhao, C., +, TIP 2021 4212-4224
Bones

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Botany
Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 

Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893
Brain

Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 
Doutsi, E., +, TIP 2021 4305-4315

Latent Correlation Representation Learning for Brain Tumor Segmentation 
With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274

Multidataset Independent Subspace Analysis With Application to Multi-
modal Fusion. Silva, R.F., +, TIP 2021 588-602

Surface Regularity via the Estimation of Fractional Brownian Motion Index. 
Rabiei, H., +, TIP 2021 1453-1460

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Brightness
Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 

Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016
IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-

9057
Brownian motion

Surface Regularity via the Estimation of Fractional Brownian Motion Index. 
Rabiei, H., +, TIP 2021 1453-1460

C

Calibration
Calibration for Camera–Projector Pairs Using Spheres. Yu, J., +, TIP 2021 

783-793
Efficient Face Detection in the Fisheye Image Domain. Yang, C., +, TIP 

2021 5641-5651
Enhancement and Speedup of Photometric Compensation for Projectors by 

Reducing Inter-Pixel Coupling and Calibration Patterns. Shih, K., +, TIP 
2021 418-430

Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 
Camera. Han, K., +, TIP 2021 2141-2154

Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-
cipal Line. Chuang, J., +, TIP 2021 2599-2610

PlenoptiCam v1.0: A Light-Field Imaging Framework. Hahne, C., +, TIP 
2021 6757-6771

Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-
work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

Cameras
A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 

Liao, K., +, TIP 2021 3362-3375
A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 

Oliveira, A.Q., +, TIP 2021 6408-6419

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

Calibration for Camera–Projector Pairs Using Spheres. Yu, J., +, TIP 2021 
783-793

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 
Depth Priors. Zhang, K., +, TIP 2021 7419-7431

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 
G.D., +, TIP 2021 853-867

Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

End-to-End Light Field Spatial Super-Resolution Network Using Multiple 
Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 
Camera. Han, K., +, TIP 2021 2141-2154

Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-
cipal Line. Chuang, J., +, TIP 2021 2599-2610

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

I Understand You: Blind 3D Human Attention Inference From the Perspec-
tive of Third-Person. Shi, X., +, TIP 2021 6212-6225

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

Learning From Images: A Distillation Learning Framework for Event Cam-
eras. Deng, Y., +, TIP 2021 4919-4931

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Light Field Image Super-Resolution Using Deformable Convolution. Wang, 
Y., +, TIP 2021 1057-1071

Light Field View Synthesis via Aperture Disparity and Warping Confidence 
Map. Meng, N., +, TIP 2021 3908-3921

MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 
Gao, F., +, TIP 2021 6349-6363

MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-
vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 
Deblurring. Jung, H., +, TIP 2021 8170-8183

Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504

PlenoptiCam v1.0: A Light-Field Imaging Framework. Hahne, C., +, TIP 
2021 6757-6771

Push for Center Learning via Orthogonalization and Subspace Masking for 
Person Re-Identification. Wang, W., +, TIP 2021 907-920

Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-
fication. Zhou, Q., +, TIP 2021 1623-1638

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

Self-Supervised Colorization Towards Monochrome-Color Camera Systems 
Using Cycle CNN. Dong, X., +, TIP 2021 6609-6622

Self-Training With Progressive Representation Enhancement for Unsuper-
vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 
TIP 2021 4637-4652
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SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Cams
AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 

Q., +, TIP 2021 7636-7648
Cancer

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Cardiology
Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 

Kurihara, K., +, TIP 2021 6528-6543
Cellular biophysics

Graph-Theoretic Post-Processing of Segmentation With Application to 
Dense Biofilms. Wang, J., +, TIP 2021 8580-8594

Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 
Imaging. Yang, F., +, TIP 2021 7025-7037

Character recognition
SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-

ognition. Dai, P., +, TIP 2021 1687-1701
Classification

Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-
sification. Lin, C., +, TIP 2021 9245-9258

Clothing
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Spatial-Aware Texture Transformer for High-Fidelity Garment Transfer. Liu, 

T., +, TIP 2021 7499-7510
Clustering algorithms

GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 
X., +, TIP 2021 8847-8860

Clustering methods
Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 

Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035
Code standards

Sub-Sampled Cross-Component Prediction for Emerging Video Coding 
Standards. Li, J., +, TIP 2021 7305-7316

Codes
DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 

2021 8759-8772
Cognition

Adaptively Learning Facial Expression Representation via C-F Labels and 
Distillation. Li, H., +, TIP 2021 2016-2028

HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 
W., +, TIP 2021 9456-9469

Learning Human-Object Interaction via Interactive Semantic Reasoning. 
Yang, D., +, TIP 2021 9294-9305

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

Collaboration
Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 

Wu, B., +, TIP 2021 9259-9269
Colorimetry

Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 
G.D., +, TIP 2021 853-867

Compensation
A Comprehensive Bi-Static Amplitude Compensated Range Migration 

Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049
Complex networks

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Complexity theory
Effective Blind Image Deblurring Using Matrix-Variable Optimization. 

Huang, L., +, TIP 2021 4653-4666
Progressive Diversified Augmentation for General Robustness of DNNs: A 

Unified Approach. Yu, H., +, TIP 2021 8955-8967

Compressed sensing
AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-

ing. Zhang, Z., +, TIP 2021 1487-1500
COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-

ing. You, D., +, TIP 2021 6066-6080
Deep-Learned Regularization and Proximal Operator for Image Compres-

sive Sensing. Chen, Z., +, TIP 2021 7112-7126
Image Restoration via Reconciliation of Group Sparsity and Low-Rank 

Models. Zha, Z., +, TIP 2021 5223-5238
TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 

Sparse Imaging. Wang, M., +, TIP 2021 7317-7332
Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 

5819-5834
Computational complexity

Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 
Huang, Z., +, TIP 2021 5439-5451

Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 
7156-7169

Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 
Flow. Deng, Y., +, TIP 2021 5835-5847

Diversifying Inference Path Selection: Moving-Mobile-Network for Land-
mark Recognition. Qian, B., +, TIP 2021 4894-4904

Efficient Depth Intra Frame Coding in 3D-HEVC by Corner Points. Fu, C., 
+, TIP 2021 1608-1622

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Human Interaction Understanding With Joint Graph Decomposition and 
Node Labeling. Wang, Z., +, TIP 2021 6240-6254

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Learning Efficient Hash Codes for Fast Graph-Based Data Similarity 
Retrieval. Wang, J., +, TIP 2021 6321-6334

Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 
Approach. Wang, T., +, TIP 2021 1245-1260

Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

Online Learning-Based Multi-Stage Complexity Control for Live Video 
Coding. Huang, C., +, TIP 2021 641-656

Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 
Global Transforms. Gao, Q., +, TIP 2021 7378-7390

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Where to Prune: Using LSTM to Guide Data-Dependent Soft Pruning. Ding, 
G., +, TIP 2021 293-304

Computational efficiency
Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-

7676
Computational geometry

A Contour Co-Tracking Method for Image Pairs. Wang, B., +, TIP 2021 
5402-5412

A Generalized Asymmetric Dual-Front Model for Active Contours and 
Image Segmentation. Chen, D., +, TIP 2021 5056-5071

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 
TIP 2021 4540-4554

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657
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PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Computational modeling
Designing Interpretable Recurrent Neural Networks for Video Reconstruc-

tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113
Effective Blind Image Deblurring Using Matrix-Variable Optimization. 

Huang, L., +, TIP 2021 4653-4666
Fast and Robust Cascade Model for Multiple Degradation Single Image 

Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759
Inspirational Adversarial Image Generation. Roziere, B., +, TIP 2021 4036-

4045
It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-

ing Quality. Prakash, C.D., +, TIP 2021 9220-9230
Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 

Dehazing. Ullah, H., +, TIP 2021 8968-8982
Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 

+, TIP 2021 4760-4772
Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-

7676
Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 

8713-8726
Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 

TIP 2021 9345-9358
Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-

7607
Computer animation

Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 
S., +, TIP 2021 8797-8810

DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 
5559-5572

Computer architecture
Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 

+, TIP 2021 9179-9192
Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 

Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154
PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 

2021 7677-7688
Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-

tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101
Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-

7607
Computer graphics

Convex and Compact Superpixels by Edge- Constrained Centroidal Power 
Diagram. Ma, D., +, TIP 2021 1825-1839

Dual Color Space Guided Sketch Colorization. Dou, Z., +, TIP 2021 7292-
7304

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657

Computer science
Depth Privileged Scene Recognition via Dual Attention Hallucination. 

Chen, J., +, TIP 2021 9164-9178
Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 

9085-9098
Computer vision

3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 
Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Contour Co-Tracking Method for Image Pairs. Wang, B., +, TIP 2021 
5402-5412

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Spatial-Temporal Recurrent Neural Network for Video Saliency Predic-
tion. Zhang, K., +, TIP 2021 572-587

Accurate and Fast Image Denoising via Attention Guided Scaling. Zhang, Y., 
+, TIP 2021 6255-6265

An Image Contrast Measure Based on Retinex Principles. Lecca, M., +, TIP 
2021 3543-3554

Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-
ognition. Wan, J., +, TIP 2021 5085-5095

AutoPedestrian: An Automatic Data Augmentation and Loss Function 
Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-

tion. Li, X., +, TIP 2021 1318-1331
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
Convex and Compact Superpixels by Edge- Constrained Centroidal Power 

Diagram. Ma, D., +, TIP 2021 1825-1839
CycleSegNet: Object Co-Segmentation With Cycle Refinement and Region 

Correspondence. Zhang, C., +, TIP 2021 5652-5664
DAN: Deep-Attention Network for 3D Shape Recognition. Nie, W., +, TIP 

2021 4371-4383
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368
Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 

Depth Priors. Zhang, K., +, TIP 2021 7419-7431
Deep Dichromatic Model Estimation Under AC Light Sources. Yoo, J., +, 

TIP 2021 7064-7073
Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 

Mohan, M.R.M., +, TIP 2021 4479-4491
DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-

ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 

and Rainmaking. Wei, Y., +, TIP 2021 4788-4801
Distributed Learning and Inference With Compressed Images. Katakol, S., 

+, TIP 2021 3069-3083
Diversifying Inference Path Selection: Moving-Mobile-Network for Land-

mark Recognition. Qian, B., +, TIP 2021 4894-4904
Double Similarity Distillation for Semantic Image Segmentation. Feng, Y., 

+, TIP 2021 5363-5376
Dual Color Space Guided Sketch Colorization. Dou, Z., +, TIP 2021 7292-

7304
Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 

1784-1798
Evaluating the Stability of Spatial Keypoints via Cluster Core Correspon-

dence Index. Mukherjee, S., +, TIP 2021 386-401
FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-

tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699
Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-

cipal Line. Chuang, J., +, TIP 2021 2599-2610
Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 

Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802
Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 

W., +, TIP 2021 5122-5137
Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 

M., +, TIP 2021 2758-2770
Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-

mark. Yang, L., +, TIP 2021 39-54
Hierarchical and Interactive Refinement Network for Edge-Preserving 

Salient Object Detection. Zhou, S., +, TIP 2021 1-14
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
Hierarchical Paired Channel Fusion Network for Street Scene Change 

Detection. Lei, Y., +, TIP 2021 55-67
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Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 
3229-3239

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Human Interaction Understanding With Joint Graph Decomposition and 
Node Labeling. Wang, Z., +, TIP 2021 6240-6254

Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 
X., +, TIP 2021 2263-2275

I Understand You: Blind 3D Human Attention Inference From the Perspec-
tive of Third-Person. Shi, X., +, TIP 2021 6212-6225

Image Defogging Quality Assessment: Real-World Database and Method. 
Liu, W., +, TIP 2021 176-190

Improved Multiple-Image-Based Reflection Removal Algorithm Using 
Deep Neural Networks. Li, T., +, TIP 2021 68-79

Improving Single Shot Object Detection With Feature Scale Unmixing. Li, 
Y., +, TIP 2021 2708-2721

Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

Interaction-Integrated Network for Natural Language Moment Localization. 
Ning, K., +, TIP 2021 2538-2548

Joint Depth and Defocus Estimation From a Single Image Using Physical 
Consistency. Zhang, A., +, TIP 2021 3419-3433

Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 
S., +, TIP 2021 3263-3278

Kinship Verification Based on Cross-Generation Feature Interaction Learn-
ing. Dong, G., +, TIP 2021 7391-7403

Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 
TIP 2021 1116-1129

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Multi-Domain Adversarial Feature Generalization for Person Re-Identifica-
tion. Lin, S., +, TIP 2021 1596-1607

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 
and Recognition. Bai, J., +, TIP 2021 5327-5338

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 
T., +, TIP 2021 1044-1056

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
2029-2044

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 
Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305

Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

RefineDNet: A Weakly Supervised Refinement Framework for Single Image 
Dehazing. Zhao, S., +, TIP 2021 3391-3404

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Robust Ellipse Fitting Using Hierarchical Gaussian Mixture Models. Zhao, 
M., +, TIP 2021 3828-3843

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

SDOF-GAN: Symmetric Dense Optical Flow Estimation With Generative 
Adversarial Networks. Che, T., +, TIP 2021 6036-6049

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Sequential Instance Refinement for Cross-Domain Object Detection in 
Images. Chen, J., +, TIP 2021 3970-3984

Shadow Removal by a Lightness-Guided Network With Training on 
Unpaired Data. Liu, Z., +, TIP 2021 1853-1865

Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-
6916

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954

Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
2021 8886-8899

TJU-DHD: A Diverse High-Resolution Dataset for Object Detection. Pang, 
Y., +, TIP 2021 207-219

Together Recognizing, Localizing and Summarizing Actions in Egocentric 
Videos. Sahu, A., +, TIP 2021 4330-4340

Uncertainty Class Activation Map (U-CAM) Using Gradient Certainty 
Method. Patro, B.N., +, TIP 2021 1910-1924

Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 
Liang, S., +, TIP 2021 8632-8643

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Weakly-Supervised Salient Object Detection With Saliency Bounding 
Boxes. Liu, Y., +, TIP 2021 4423-4435

Where to Prune: Using LSTM to Guide Data-Dependent Soft Pruning. Ding, 
G., +, TIP 2021 293-304

Computerized instrumentation
A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 

Liao, K., +, TIP 2021 3362-3375
CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 

Liang, Z., +, TIP 2021 2248-2262
Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-

mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Learning From Images: A Distillation Learning Framework for Event Cam-
eras. Deng, Y., +, TIP 2021 4919-4931

Computerized tomography
A Bilevel Integrated Model With Data-Driven Layer Ensemble for 

Multi-Modality Image Fusion. Liu, R., +, TIP 2021 1261-1274
Discriminative Feature Learning for Thorax Disease Classification in Chest 

X-ray Images. Guan, Q., +, TIP 2021 2476-2487
Examinee-Examiner Network: Weakly Supervised Accurate Coronary 

Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Concave programming
A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 

Shi, X., +, TIP 2021 1130-1142
Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 

Criterion. Hu, C., +, TIP 2021 3127-3141
SSIM Compliant Modeling Framework With Denoising and Deblurring 

Applications. Bhatt, R., +, TIP 2021 2611-2626
Conjugate gradient methods

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199
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Content-based retrieval
Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-

1582
Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 

Retrieval. Brogan, J., +, TIP 2021 6892-6905
Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 

6744-6756
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 

Liang, S., +, TIP 2021 8632-8643
Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 

Kan, S., +, TIP 2021 501-516
Context modeling

ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-
tion. Kim, D., +, TIP 2021 9150-9163

Relational Reasoning for Group Activity Recognition via Self-Attention 
Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 
2021 4667-4677

Control charts
New Approaches for Monitoring Image Data. Okhrin, Y., +, TIP 2021 921-

933
Convergence

Investigating Customization Strategies and Convergence Behaviors of 
Task-Specific ADMM. Liu, R., +, TIP 2021 8278-8292

On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 
+, TIP 2021 4802-4813

PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 
Motion Prediction. Wang, H., +, TIP 2021 6096-6106

Convergence of numerical methods
Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 

T., +, TIP 2021 1044-1056
Convex functions

Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-
Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Convex programming
Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 

Mohan, M.R.M., +, TIP 2021 4479-4491
Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-

mization. Zhang, S., +, TIP 2021 4291-4304
Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-

sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596
On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 

+, TIP 2021 4802-4813
Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 

7280-7291
Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-

ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 
Criterion. Hu, C., +, TIP 2021 3127-3141

Robust Sparse Representation in Quaternion Space. Wang, Y., +, TIP 2021 
3637-3649

SSIM Compliant Modeling Framework With Denoising and Deblurring 
Applications. Bhatt, R., +, TIP 2021 2611-2626

Convolution
Attend to the Difference: Cross-Modality Person Re-Identification via Con-

trastive Correlation. Zhang, S., +, TIP 2021 8861-8872
Defense Against Adversarial Attacks by Reconstructing Images. Zhang, S., 

+, TIP 2021 6117-6129
Light Field Image Super-Resolution Using Deformable Convolution. Wang, 

Y., +, TIP 2021 1057-1071
Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 

2021 4114-4128

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Convolutiona'l neural networks
Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 

TIP 2021 9345-9358
Convolutional codes

Action Anticipation Using Pairwise Human-Object Interactions and Trans-
formers. Roy, D., +, TIP 2021 8116-8129

Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-
tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101

Convolutional neural networks
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 

Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Lightweight Depth Estimation Network for Wide-Baseline Light Fields. 
Li, Y., +, TIP 2021 2288-2300

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Spatial-Temporal Recurrent Neural Network for Video Saliency Predic-
tion. Zhang, K., +, TIP 2021 572-587

A Supervised Segmentation Network for Hyperspectral Image Classifica-
tion. Sun, H., +, TIP 2021 2810-2825

A Systematic IoU-Related Method: Beyond Simplified Regression for Better 
Localization. Peng, H., +, TIP 2021 5032-5044

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

Active Subdivision Surfaces for the Semiautomatic Segmentation of Bio-
medical Volumes. Badoual, A., +, TIP 2021 5739-5753

Adversarial Multi-Path Residual Network for Image Super-Resolution. 
Wang, Q., +, TIP 2021 6648-6658

AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-
work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

Better Compression With Deep Pre-Editing. Talebi, H., +, TIP 2021 6673-
6685

Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 
3650-3663

BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-
tion. Li, X., +, TIP 2021 1318-1331

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

CapsField: Light Field-Based Face and Expression Recognition in the Wild 
Using Capsule Routing. Sepas-Moghaddam, A., +, TIP 2021 2627-2642

Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-
olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828

Conditional Generative ConvNets for Exemplar-Based Texture Synthesis. 
Wang, Z., +, TIP 2021 2461-2475

Coupled Network for Robust Pedestrian Detection With Gated Multi-Layer 
Feature Extraction and Deformable Occlusion Handling. Liu, T., +, TIP 
2021 754-766

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Decoupled Two-Stage Crowd Counting and Beyond. Cheng, J., +, TIP 2021 
2862-2875

Deep Shearlet Residual Learning Network for Single Image Super-Resolu-
tion. Geng, T., +, TIP 2021 4129-4142

Depth Privileged Scene Recognition via Dual Attention Hallucination. 
Chen, J., +, TIP 2021 9164-9178 

Deep Likelihood Network for Image Restoration With Multiple Degradation 
Levels. Guo, Y., +, TIP 2021 2669-2681

Deep Outlier Handling for Image Deblurring. Dong, J., +, TIP 2021 1799-
1811

DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
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DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 
3D Object Recognition. Sun, K., +, TIP 2021 868-877

Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 
1784-1798

End-to-End Light Field Spatial Super-Resolution Network Using Multiple 
Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968

Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 
Occlusion. Dong, W., +, TIP 2021 2193-2206

Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-
tion Networks. Zhang, L., +, TIP 2021 3934-3945

Embedding Perspective Analysis Into Multi-Column Convolutional Neural 
Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191

Estimating Human Pose Efficiently by Parallel Pyramid Networks. Zhao, L., 
+, TIP 2021 6785-6800

Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 
Model Inference. Liu, X., +, TIP 2021 2127-2140

Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 
Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007 

Extremely Lightweight Skeleton-Based Action Recognition With Shift-
GCN++. Cheng, K., +, TIP 2021 7333-7348

Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 
+, TIP 2021 1015-1029

Global Aggregation Then Local Distribution for Scene Parsing. Li, X., +, 
TIP 2021 6829-6842

Global and Local Texture Randomization for Synthetic-to-Real Semantic 
Segmentation. Peng, D., +, TIP 2021 6594-6608

Global-Feature Encoding U-Net (GEU-Net) for Multi-Focus Image Fusion. 
Xiao, B., +, TIP 2021 163-175

Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 
M., +, TIP 2021 2758-2770

Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 
Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154

Hierarchical Connectivity-Centered Clustering for Unsupervised Domain 
Adaptation on Person Re-Identification. Bai, Y., +, TIP 2021 6715-6729

Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 
TIP 2021 7567-7577

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

Hierarchical Paired Channel Fusion Network for Street Scene Change 
Detection. Lei, Y., +, TIP 2021 55-67

HOReID: Deep High-Order Mapping Enhances Pose Alignment for Person 
Re-Identification. Wang, P., +, TIP 2021 2908-2922

Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 
X., +, TIP 2021 2263-2275

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Interpreting Bottom-Up Decision-Making of CNNs via Hierarchical Infer-
ence. Wang, D., +, TIP 2021 6701-6714

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Kinship Verification Based on Cross-Generation Feature Interaction Learn-
ing. Dong, G., +, TIP 2021 7391-7403

LayerCAM: Exploring Hierarchical Class Activation Maps for Localization. 
Jiang, P., +, TIP 2021 5875-5888

Learning Deep Global Multi-Scale and Local Attention Features for Facial 
Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556

Learning Dense Correspondences for Non-Rigid Point Clouds With Two-
Stage Regression. Wang, K., +, TIP 2021 8468-8482

Learning Dynamic Relationships for Facial Expression Recognition Based 
on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155

Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 
Xu, K., +, TIP 2021 2501-2512

Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 
1219-1231

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

8
Looking for the Detail and Context Devils: High-Resolution Salient Object 

Detection. Zhang, P., +, TIP 2021 3204-3216
Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-

tional Neural Networks. Shi, X., +, TIP 2021 1662-1675
Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 

Approach. Wang, T., +, TIP 2021 1245-1260
LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 

Denoising. Zhang, H., +, TIP 2021 8743-875
Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 

Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884
MESNet: A Convolutional Neural Network for Spotting Multi-Scale 

Micro-Expression Intervals in Long Videos. Wang, S., +, TIP 2021 3956-
3969

MINet: Meta-Learning Instance Identifiers for Video Object Detection. 
Deng, J., +, TIP 2021 6879-6891

MSB-FCN: Multi-Scale Bidirectional FCN for Object Skeleton Extraction. 
Yang, F., +, TIP 2021 2301-2312

Multi-Relation Attention Network for Image Patch Matching. Quan, D., +, 
TIP 2021 7127-7142

Multi-Scale Low-Discriminative Feature Reactivation for Weakly Super-
vised Object Localization. Wang, B., +, TIP 2021 6050-6065

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-
mids. Li, Z., +, TIP 2021 9270-9279

Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 
Image Dehazing. Zhu, X., +, TIP 2021 7620-7635

No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

Progressive Feature Enhancement for Person Re-Identification. Zhong, Y., 
+, TIP 2021 8384-8395

Push for Center Learning via Orthogonalization and Subspace Masking for 
Person Re-Identification. Wang, W., +, TIP 2021 907-920

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 
Global Transforms. Gao, Q., +, TIP 2021 7378-7390

Regularized Densely-Connected Pyramid Network for Salient Instance Seg-
mentation. Wu, Y., +, TIP 2021 3897-3907

Relation Graph Network for 3D Object Detection in Point Clouds. Feng, M., 
+, TIP 2021 92-107

Resolution Learning in Deep Convolutional Networks Using Scale-Space 
Theory. Pintea, S.L., +, TIP 2021 8342-8353

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Robust Single-Image Super-Resolution via CNNs and TV-TV Minimization. 
Vella, M., +, TIP 2021 7830-7841

SAMNet: Stereoscopically Attentive Multi-Scale Network for Lightweight 
Salient Object Detection. Liu, Y., +, TIP 2021 3804-3814

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

SDOF-GAN: Symmetric Dense Optical Flow Estimation With Generative 
Adversarial Networks. Che, T., +, TIP 2021 6036-6049

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640
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Self-Supervised Colorization Towards Monochrome-Color Camera Systems 
Using Cycle CNN. Dong, X., +, TIP 2021 6609-6622

Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-
volutional Networks. Wang, J., +, TIP 2021 4225-4237

Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 
2021 8075-8087

Shadow Removal by a Lightness-Guided Network With Training on 
Unpaired Data. Liu, Z., +, TIP 2021 1853-1865

Siamese Regression Tracking With Reinforced Template Updating. Zhao, F., 
+, TIP 2021 628-640

Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 
Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

SlimConv: Reducing Channel Redundancy in Convolutional Neural Net-
works by Features Recombining. Qiu, J., +, TIP 2021 6434-6445

Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 
+, TIP 2021 8999-9013

Spatial Information Guided Convolution for Real-Time RGBD Semantic 
Segmentation. Chen, L., +, TIP 2021 2313-2324

Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-
6916

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

Training Robust Object Detectors From Noisy Category Labels and Impre-
cise Bounding Boxes. Xu, Y., +, TIP 2021 5782-5792

Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-
pression. Zhang, X., +, TIP 2021 963-975

Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-
7607Hier R-CNN: Instance-Level Human Parts Detection and A New 
Benchmark. Yang, L., +, TIP 2021 39-54

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

WaveCNet: Wavelet Integrated CNNs to Suppress Aliasing Effect for 
Noise-Robust Image Classification. Li, Q., +, TIP 2021 7074-7089

Where to Prune: Using LSTM to Guide Data-Dependent Soft Pruning. Ding, 
G., +, TIP 2021 293-304

Correlation
Attend to the Difference: Cross-Modality Person Re-Identification via Con-

trastive Correlation. Zhang, S., +, TIP 2021 8861-8872
Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 

Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035
Geometry Auxiliary Salient Object Detection for Light Fields via Graph 

Neural Networks. Zhang, Q., +, TIP 2021 7578-7592
iCmSC: Incomplete Cross-Modal Subspace Clustering. Wang, Q., +, TIP 

2021 305-317
Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 

S., +, TIP 2021 3263-3278
Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-

graphic Networks. Hao, Y., +, TIP 2021 8130-8143
Learning Transformation-Invariant Local Descriptors With Low-Coupling 

Binary Codes. Miao, Y., +, TIP 2021 7554-7566
SC-RPN: A Strong Correlation Learning Framework for Region Proposal. 

Zou, W., +, TIP 2021 4084-4098
Semi-Supervised Dual Relation Learning for Multi-Label Classification. 

Wang, L., +, TIP 2021 9125-9135
Costs

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

Covariance matrices
New Approaches for Monitoring Image Data. Okhrin, Y., +, TIP 2021 921-

933

Crops
Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 

Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015
Cryptography

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

Salience-Guided Iterative Asymmetric Mutual Hashing for Fast Person 
Re-Identification. Zhao, C., +, TIP 2021 7776-7789

Toward Visual Distortion in Black-Box Attacks. Li, N., +, TIP 2021 6156-
6167

Curve fitting
Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 

Criterion. Hu, C., +, TIP 2021 3127-3141
Curvelet transforms

Adaptive Multiple Subtraction Based on an Accelerating Iterative Curvelet 
Thresholding Method. Jiang, B., +, TIP 2021 806-821

D

Dams
Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 

Removal. Zhang, K., +, TIP 2021 7608-7619
Data acquisition

A Sparse Representation Based Joint Demosaicing Method for Single-Chip 
Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182

Data analysis
Adaptively Learning Facial Expression Representation via C-F Labels and 

Distillation. Li, H., +, TIP 2021 2016-2028
BiSPL: Bidirectional Self-Paced Learning for Recognition From Web Data. 

Wu, X., +, TIP 2021 6512-6527
Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 

G.D., +, TIP 2021 853-867
Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 

Consistency. Wang, Q., +, TIP 2021 1771-1783
Multi-Domain Adversarial Feature Generalization for Person Re-Identifica-

tion. Lin, S., +, TIP 2021 1596-1607
Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-

tography. Miller, S., +, TIP 2021 5724-5738
Semi-Supervised Image Deraining Using Gaussian Processes. Yasarla, R., 

+, TIP 2021 6570-6582
Data compression

A Game Theory Based CTU-Level Bit Allocation Scheme for HEVC Region 
of Interest Coding. Liu, Z., +, TIP 2021 794-805

Bayer CFA Pattern Compression With JPEG XS. Richter, T., +, TIP 2021 
6557-6569

Better Compression With Deep Pre-Editing. Talebi, H., +, TIP 2021 6673-
6685

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 
7156-7169

Cover-Lossless Robust Image Watermarking Against Geometric Deforma-
tions. Hu, R., +, TIP 2021 318-331

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Deep-Learned Regularization and Proximal Operator for Image Compres-
sive Sensing. Chen, Z., +, TIP 2021 7112-7126

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

Direct Unsupervised Super-Resolution Using Generative Adversarial Net-
work (DUS-GAN) for Real-World Data. Prajapati, K., +, TIP 2021 8251-
8264

Distributed Learning and Inference With Compressed Images. Katakol, S., 
+, TIP 2021 3069-3083

Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 
Doutsi, E., +, TIP 2021 4305-4315

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191
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Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 
Zha, S., +, TIP 2021 1527-1541

Hierarchical Predictive Coding-Based JND Estimation for Image Compres-
sion. Wang, H., +, TIP 2021 487-500

Highly Efficient Multiview Depth Coding Based on Histogram Projection 
and Allowable Depth Distortion. Zhang, Y., +, TIP 2021 402-417

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095
Just Noticeable Distortion Profile Inference: A Patch-Level Structural Visi-

bility Learning Approach. Shen, X., +, TIP 2021 26-38
Online Learning-Based Multi-Stage Complexity Control for Live Video 

Coding. Huang, C., +, TIP 2021 641-656
Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 

Video. Ding, Q., +, TIP 2021 6459-6472
Perceptual Video Quality Prediction Emphasizing Chroma Distortions. 

Chen, L., +, TIP 2021 1408-1422
Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 

Yu, X., +, TIP 2021 7511-7526
ProxIQA: A Proxy Approach to Perceptual Optimization of Learned Image 

Compression. Chen, L., +, TIP 2021 360-373
Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 

Field Coding. Rizkallah, M., +, TIP 2021 5518-5532
Reduced Reference Perceptual Quality Model With Application to Rate 

Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-
volutional Networks. Wang, J., +, TIP 2021 4225-4237

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954

Sub-Sampled Cross-Component Prediction for Emerging Video Coding 
Standards. Li, J., +, TIP 2021 7305-7316

Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 
Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919

Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 
5819-5834

Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-
pression. Zhang, X., +, TIP 2021 963-975

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

Data encapsulation
Cover-Lossless Robust Image Watermarking Against Geometric Deforma-

tions. Hu, R., +, TIP 2021 318-331
Reversible Data Hiding Based on Dual Pairwise Prediction-Error Expan-

sion. He, W., +, TIP 2021 5045-5055
Data handling

AutoPedestrian: An Automatic Data Augmentation and Loss Function 
Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

On Data Augmentation for GAN Training. Tran, N., +, TIP 2021 1882-1897
Data mining

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Composited FishNet: Fish Detection and Species Recognition From 
Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734

Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 
TIP 2021 7567-7577

Joint Clustering and Discriminative Feature Alignment for Unsupervised 
Domain Adaptation. Deng, W., +, TIP 2021 7842-7855

Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-
sification. Lin, C., +, TIP 2021 9245-9258

Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-
tional Neural Networks. Shi, X., +, TIP 2021 1662-1675

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

Data models
DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 

2021 8759-8772
Graph Learning Based Head Movement Prediction for Interactive 360 Video 

Streaming. Zhang, X., +, TIP 2021 4622-4636
Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-

sification. Lin, C., +, TIP 2021 9245-9258
Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 

T., +, TIP 2021 8200-8211
Data privacy

Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

Open-Set Hypothesis Transfer With Semantic Consistency. Feng, Z., +, TIP 
2021 6473-6484

Data reduction
New Approaches for Monitoring Image Data. Okhrin, Y., +, TIP 2021 921-

933
Data structures

HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 
TIP 2021 4540-4554

Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 
+, TIP 2021 1193-1206

Low-Rank Preserving t-Linear Projection for Robust Image Feature 
Extraction. Xiao, X., +, TIP 2021 108-120

Data visualization
Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 

C., +, TIP 2021 7241-7255
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-

sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596
Re-Attention for Visual Question Answering. Guo, W., +, TIP 2021 6730-

6743
Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 

Action Recognition. Liu, Y., +, TIP 2021 5573-5588
Database indexing

Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 
Kan, S., +, TIP 2021 501-516

Databases
Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 

J., +, TIP 2021 3985-3994
Decision making

Interpreting and Improving Adversarial Robustness of Deep Neural Net-
works With Neuron Sensitivity. Zhang, C., +, TIP 2021 1291-1304

Interpreting Bottom-Up Decision-Making of CNNs via Hierarchical Infer-
ence. Wang, D., +, TIP 2021 6701-6714

Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-
tional Neural Networks. Shi, X., +, TIP 2021 1662-1675

Decision trees
Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-

tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101
Decoding

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 
Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007
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Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-
ness. Zhu, M., +, TIP 2021 4855-4866

Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 
Tu, Z., +, TIP 2021 5678-5691

Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 
+, TIP 2021 2562-2574

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-
tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101

Decomposition
Spectral Super-Resolution Network Guided by Intrinsic Properties of Hyper-

spectral Imagery. Hang, R., +, TIP 2021 7256-7265
Deconvolution

Blind Deconvolution for Poissonian Blurred Image With Total Variation and 
L0-Norm Gradient Regularizations. Dong, W., +, TIP 2021 1030-1043

Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 
TIP 2021 1332-1341

Deep learning
3D Interactive Segmentation With Semi-Implicit Representation and Active 

Learning. Deng, J., +, TIP 2021 9402-9417
A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 

for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

A Study of Multi-Task and Region-Wise Deep Learning for Food Ingredient 
Recognition. Chen, J., +, TIP 2021 1514-1526

A Supervised Segmentation Network for Hyperspectral Image Classifica-
tion. Sun, H., +, TIP 2021 2810-2825

Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 
Huang, Z., +, TIP 2021 5439-5451

Adversarial Domain Adaptation With Prototype-Based Normalized Output 
Conditioner. Hu, D., +, TIP 2021 9359-9371

BiSPL: Bidirectional Self-Paced Learning for Recognition From Web Data. 
Wu, X., +, TIP 2021 6512-6527

Combining Progressive Rethinking and Collaborative Learning: A Deep 
Framework for In-Loop Filtering. Wang, D., +, TIP 2021 4198-4211

Complementary, Heterogeneous and Adversarial Networks for Image-to-Im-
age Translation. Gao, F., +, TIP 2021 3487-3498

Consistency Graph Modeling for Semantic Correspondence. He, J., +, TIP 
2021 4932-4946

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Deep Coupled Feedback Network for Joint Exposure Fusion and Image 
Super-Resolution. Deng, X., +, TIP 2021 3098-3112

Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 
Depth Priors. Zhang, K., +, TIP 2021 7419-7431

Deep Dichromatic Guided Learning for Illuminant Estimation. Woo, S., +, 
TIP 2021 3623-3636

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Deep K-SVD Denoising. Scetbon, M., +, TIP 2021 5944-5955
Deep Spectral Representation Learning From Multi-View Data. Huang, Z., 

+, TIP 2021 5352-5362
Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 

2021 7964-7979
Deep Shearlet Residual Learning Network for Single Image Super-Resolu-

tion. Geng, T., +, TIP 2021 4129-4142
Deep-Learned Regularization and Proximal Operator for Image Compres-

sive Sensing. Chen, Z., +, TIP 2021 7112-7126
DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-

tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390
Defocus Blur Detection via Boosting Diversity of Deep Ensemble Networks. 

Zhao, W., +, TIP 2021 5426-5438
Delving Deep Into Label Smoothing. Zhang, C., +, TIP 2021 5984-5996

Direct Unsupervised Super-Resolution Using Generative Adversarial Net-
work (DUS-GAN) for Real-World Data. Prajapati, K., +, TIP 2021 8251-
8264

Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 
Removal. Zhang, K., +, TIP 2021 7608-7619

Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 
+, TIP 2021 9179-9192 

Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-
tion Networks. Zhang, L., +, TIP 2021 3934-3945

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191

EnlightenGAN: Deep Light Enhancement Without Paired Supervision. 
Jiang, Y., +, TIP 2021 2340-2349

Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 
Model Inference. Liu, X., +, TIP 2021 2127-2140

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Geometrically Editable Face Image Translation With Adversarial Networks. 
Jiang, S., +, TIP 2021 2771-2783

Graph-Theoretic Post-Processing of Segmentation With Application to 
Dense Biofilms. Wang, J., +, TIP 2021 8580-8594

HOReID: Deep High-Order Mapping Enhances Pose Alignment for Person 
Re-Identification. Wang, P., +, TIP 2021 2908-2922

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Is Heuristic Sampling Necessary in Training Deep Object Detectors?. Chen, 
J., +, TIP 2021 8454-8467

Kinship Verification Based on Cross-Generation Feature Interaction Learn-
ing. Dong, G., +, TIP 2021 7391-7403

Layer-Output Guided Complementary Attention Learning for Image Defo-
cus Blur Detection. Li, J., +, TIP 2021 3748-3763

Learning Deep Global Multi-Scale and Local Attention Features for Facial 
Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556

Learning Deep Lucas-Kanade Siamese Network for Visual Tracking. Yao, S., 
+, TIP 2021 4814-4827

Learning Dense Correspondences for Non-Rigid Point Clouds With Two-
Stage Regression. Wang, K., +, TIP 2021 8468-8482

Learning Dynamic Relationships for Facial Expression Recognition Based 
on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155

Learning Transformation-Invariant Local Descriptors With Low-Coupling 
Binary Codes. Miao, Y., +, TIP 2021 7554-7566

Looking for the Detail and Context Devils: High-Resolution Salient Object 
Detection. Zhang, P., +, TIP 2021 3204-3216

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

MINet: Meta-Learning Instance Identifiers for Video Object Detection. 
Deng, J., +, TIP 2021 6879-6891

Multi-Relation Attention Network for Image Patch Matching. Quan, D., +, 
TIP 2021 7127-7142

Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 
6024-6035

Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 
and Recognition. Bai, J., +, TIP 2021 5327-5338

Multi-Task Deep Learning for Image Segmentation Using Recursive 
Approximation Tasks. Ke, R., +, TIP 2021 3555-3567

Multi-View Gait Image Generation for Cross-View Gait Recognition. Chen, 
X., +, TIP 2021 3041-3055

Pareto-Optimal Bit Allocation for Collaborative Intelligence. Alvar, S.R., +, 
TIP 2021 3348-3361

Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 
Video. Ding, Q., +, TIP 2021 6459-6472

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 
Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305
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Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 
Motion Prediction. Wang, H., +, TIP 2021 6096-6106

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

Resolution Learning in Deep Convolutional Networks Using Scale-Space 
Theory. Pintea, S.L., +, TIP 2021 8342-8353 

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252 

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Salient Object Detection With Purificatory Mechanism and Structural Simi-
larity Loss. Li, J., +, TIP 2021 6855-6868

Self-Training With Progressive Representation Enhancement for Unsuper-
vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 
Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

Stimuli-Aware Visual Emotion Analysis. Yang, J., +, TIP 2021 7432-7445
Structure-Coherent Deep Feature Learning for Robust Face Alignment. Lin, 

C., +, TIP 2021 5313-5326
Task-Driven Semantic Coding via Reinforcement Learning. Li, X., +, TIP 

2021 6307-6320
Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-

casting. Chen, P., +, TIP 2021 3279-3292
Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 

Alignment. Shao, H., +, TIP 2021 3764-3777
Tracking Beyond Detection: Learning a Global Response Map for End-to-

End Multi-Object Tracking. Wan, X., +, TIP 2021 8222-8235
Training Robust Deep Neural Networks via Adversarial Noise Propagation. 

Liu, A., +, TIP 2021 5769-5781
Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 

5819-5834
UGC-VQA: Benchmarking Blind Video Quality Assessment for User Gen-

erated Content. Tu, Z., +, TIP 2021 4449-4464
Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 

Han, J., +, TIP 2021 7458-7471
Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-

7607
VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 

and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854
Degradation

Fast and Robust Cascade Model for Multiple Degradation Single Image 
Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759

Delta-sigma modulation
Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 

2021 5665-5677
Detectors

A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-
tion. Chakraborty, B., +, TIP 2021 9014-9029

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

Composited FishNet: Fish Detection and Species Recognition From 
Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734

Location Sensitive Network for Human Instance Segmentation. Zhang, X., 
+, TIP 2021 7649-7662

SC-RPN: A Strong Correlation Learning Framework for Region Proposal. 
Zou, W., +, TIP 2021 4084-4098

Dexterous manipulators
Embedding Regularizer Learning for Multi-View Semi-Supervised Classifi-

cation. Huang, A., +, TIP 2021 6997-7011

Diagnostic radiography
Examinee-Examiner Network: Weakly Supervised Accurate Coronary 

Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

Dielectric properties
A Comprehensive Bi-Static Amplitude Compensated Range Migration 

Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049
Differential geometry

Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-
geneity Enhancement. Chen, D., +, TIP 2021 5138-5153

Diffraction
Real-Time Computation of 3D Wireframes in Computer-Generated Holog-

raphy. Blinder, D., +, TIP 2021 9418-9428
Diffractive optical elements

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Digital video broadcasting
Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-

casting. Chen, P., +, TIP 2021 3279-3292
Dimensionality reduction

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Directed graphs
Graph Learning Based Head Movement Prediction for Interactive 360 Video 

Streaming. Zhang, X., +, TIP 2021 4622-4636
Discrete cosine transforms

Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 
3321-3334

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Facial Expression Recognition Using Frequency Neural Network. Tang, Y., 
+, TIP 2021 444-457

Discrete wavelet transforms
Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 

V.A., +, TIP 2021 1962-1972
WaveCNet: Wavelet Integrated CNNs to Suppress Aliasing Effect for 

Noise-Robust Image Classification. Li, Q., +, TIP 2021 7074-7089
Diseases

Discriminative Feature Learning for Thorax Disease Classification in Chest 
X-ray Images. Guan, Q., +, TIP 2021 2476-2487

Examinee-Examiner Network: Weakly Supervised Accurate Coronary 
Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Distance measurement
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Distortion

Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 
3650-3663

Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 
+, TIP 2021 2276-2287

Cubemap-Based Perception-Driven Blind Quality Assessment for 
360-degree Images. Jiang, H., +, TIP 2021 2364-2377

Hierarchical Predictive Coding-Based JND Estimation for Image Compres-
sion. Wang, H., +, TIP 2021 487-500

It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-
ing Quality. Prakash, C.D., +, TIP 2021 9220-9230

Just Noticeable Distortion Profile Inference: A Patch-Level Structural Visi-
bility Learning Approach. Shen, X., +, TIP 2021 26-38
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Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-
lay Video Coding. Liu, F., +, TIP 2021 4706-4718

Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-
mids. Li, Z., +, TIP 2021 9270-9279

Perceptual Video Quality Prediction Emphasizing Chroma Distortions. 
Chen, L., +, TIP 2021 1408-1422

Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 
Yu, X., +, TIP 2021 7511-7526

Reduced Reference Perceptual Quality Model With Application to Rate 
Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 
Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Uncertainty-Aware Blind Image Quality Assessment in the Laboratory and 
Wild. Zhang, W., +, TIP 2021 3474-3486

Distributed memory systems
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Divide and conquer methods

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Document image processing
Blind Decomposition of Multispectral Document Images Using Orthogonal 

Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012
Semi-Supervised Scene Text Recognition. Gao, Y., +, TIP 2021 3005-3016

Documentation
Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 

2021 7964-7979
Doppler radar

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

E

Ear
PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 

Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Echo
Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247

Edge detection
A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-

fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 
Prior. Jin, D., +, TIP 2021 3240-3251

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 
V.A., +, TIP 2021 1962-1972

Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-
geneity Enhancement. Chen, D., +, TIP 2021 5138-5153

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Hierarchical and Interactive Refinement Network for Edge-Preserving 
Salient Object Detection. Zhou, S., +, TIP 2021 1-14

Improved Multiple-Image-Based Reflection Removal Algorithm Using 
Deep Neural Networks. Li, T., +, TIP 2021 68-79

No-Reference Quality Assessment for Screen Content Images Using Visual 
Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 
Criterion. Hu, C., +, TIP 2021 3127-3141

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

Structure-Texture Image Decomposition Using Discriminative Patch Recur-
rence. Xu, R., +, TIP 2021 1542-1555

Educational administrative data processing
TEST: Triplet Ensemble Student-Teacher Model for Unsupervised Person 

Re-Identification. Li, Y., +, TIP 2021 7952-7963
Eigenvalues and eigenfunctions

Discriminative Cross-Modality Attention Network for Temporal Inconsis-
tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

Emotion recognition
Adaptively Learning Facial Expression Representation via C-F Labels and 

Distillation. Li, H., +, TIP 2021 2016-2028
Explicit Facial Expression Transfer via Fine-Grained Representations. Shao, 

Z., +, TIP 2021 4610-4621
Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-

1743
Joint Local and Global Information Learning With Single Apex Frame 

Detection for Micro-Expression Recognition. Li, Y., +, TIP 2021 249-263
Learning Deep Global Multi-Scale and Local Attention Features for Facial 

Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556
Learning Dynamic Relationships for Facial Expression Recognition Based 

on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155
MESNet: A Convolutional Neural Network for Spotting Multi-Scale 

Micro-Expression Intervals in Long Videos. Wang, S., +, TIP 2021 3956-
3969

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

Stimuli-Aware Visual Emotion Analysis. Yang, J., +, TIP 2021 7432-7445
Encoding

Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-
ness. Zhu, M., +, TIP 2021 4855-4866

Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 
+, TIP 2021 2562-2574

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

Entropy
A Gated Recurrent Network With Dual Classification Assistance for Smoke 

Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422
Hierarchical Predictive Coding-Based JND Estimation for Image Compres-

sion. Wang, H., +, TIP 2021 487-500
Learning Transformation-Invariant Local Descriptors With Low-Coupling 

Binary Codes. Miao, Y., +, TIP 2021 7554-7566
Neutral Cross-Entropy Loss Based Unsupervised Domain Adaptation for 

Semantic Segmentation. Xu, H., +, TIP 2021 4516-4525
SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-

tural Representations. Yan, N., +, TIP 2021 8939-8954
ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 

Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Entropy codes
End-to-End Learnt Image Compression via Non-Local Attention Optimiza-

tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191
Environmental science computing

Graph Regularized Flow Attention Network for Video Animal Counting 
From Drones. Zhu, P., +, TIP 2021 5339-5351

Error analysis
Semi-Supervised Image Deraining Using Gaussian Processes. Yasarla, R., 

+, TIP 2021 6570-6582
Error statistics

Pareto-Optimal Bit Allocation for Collaborative Intelligence. Alvar, S.R., +, 
TIP 2021 3348-3361
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Estimation
A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 

Liao, K., +, TIP 2021 3362-3375
Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-

ance. Gofer, E., +, TIP 2021 8900-8912
Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 

Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035
Graph Regularized Flow Attention Network for Video Animal Counting 

From Drones. Zhu, P., +, TIP 2021 5339-5351 
Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 

TIP 2021 8034-8045
Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 

2021 8785-8796
MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-

vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705
Robust Sparse Representation in Quaternion Space. Wang, Y., +, TIP 2021 

3637-3649
Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 

+, TIP 2021 8999-9013
Evolutionary computation

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
Expectation-maximization algorithms

Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
Extrapolation

Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-
mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Eyes
A Novel Eye Center Localization Method for Head Poses With Large Rota-

tions. Hsu, W., +, TIP 2021 1369-1381
Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 

+, TIP 2021 2276-2287
DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-

ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
I Understand You: Blind 3D Human Attention Inference From the Perspec-

tive of Third-Person. Shi, X., +, TIP 2021 6212-6225
Robust Content-Adaptive Global Registration for Multimodal Retinal 

Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

F

Face recognition
2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 

Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240
3D Face From X: Learning Face Shape From Diverse Sources. Guo, Y., +, 

TIP 2021 3815-3827
3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-

erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

A Domain-Guided Noise-Optimization-Based Inversion Method for Facial 
Image Manipulation. Yang, N., +, TIP 2021 6198-6211

AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 
Q., +, TIP 2021 7636-7648

Adaptively Learning Facial Expression Representation via C-F Labels and 
Distillation. Li, H., +, TIP 2021 2016-2028

Age-Oriented Face Synthesis With Conditional Discriminator Pool and 
Adversarial Triplet Loss. Wang, H., +, TIP 2021 5413-5425

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

CapsField: Light Field-Based Face and Expression Recognition in the Wild 
Using Capsule Routing. Sepas-Moghaddam, A., +, TIP 2021 2627-2642

Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 
S., +, TIP 2021 8797-8810

Cubemap-Based Perception-Driven Blind Quality Assessment for 
360-degree Images. Jiang, H., +, TIP 2021 2364-2377

Deep Face Rectification for 360° Dual-Fisheye Cameras. Li, Y., +, TIP 2021 
264-276

DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 
2021 8759-8772

Efficient Face Detection in the Fisheye Image Domain. Yang, C., +, TIP 
2021 5641-5651

Erratum to “Multi-View Face Synthesis via Progressive Face Flow”. Xu, Y., 
+, TIP 2021 6700

Explicit Facial Expression Transfer via Fine-Grained Representations. Shao, 
Z., +, TIP 2021 4610-4621

F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 
Networks. Wu, X., +, TIP 2021 8658-8670

Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-
1743

Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 
+, TIP 2021 1015-1029

Facial Expression Recognition Using Frequency Neural Network. Tang, Y., 
+, TIP 2021 444-457

FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 
TIP 2021 3192-3203

Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 
and Random Forests. Liu, Z., +, TIP 2021 4157-4170

Geometrically Editable Face Image Translation With Adversarial Networks. 
Jiang, S., +, TIP 2021 2771-2783

Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-
mark. Yang, L., +, TIP 2021 39-54

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Inspirational Adversarial Image Generation. Roziere, B., +, TIP 2021 4036-
4045

Joint Local and Global Information Learning With Single Apex Frame 
Detection for Micro-Expression Recognition. Li, Y., +, TIP 2021 249-263

Kinship Verification Based on Cross-Generation Feature Interaction Learn-
ing. Dong, G., +, TIP 2021 7391-7403

Learning Deep Global Multi-Scale and Local Attention Features for Facial 
Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556

Learning Dynamic Relationships for Facial Expression Recognition Based 
on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155

Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 
1219-1231

MESNet: A Convolutional Neural Network for Spotting Multi-Scale 
Micro-Expression Intervals in Long Videos. Wang, S., +, TIP 2021 3956-
3969

Multi-Stage Degradation Homogenization for Super-Resolution of Face 
Images With Extreme Degradations. Chen, L., +, TIP 2021 5600-5612

Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 
6024-6035

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657

Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 
Kurihara, K., +, TIP 2021 6528-6543

Patch-Based Dual-Tree Complex Wavelet Transform for Kinship Recogni-
tion. Goyal, A., +, TIP 2021 191-206

Progressive Transfer Learning for Face Anti-Spoofing. Quan, R., +, TIP 
2021 3946-3955

Real-Time 3D Facial Tracking via Cascaded Compositional Learning. Lou, 
J., +, TIP 2021 3844-3857

Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

RelightGAN: Instance-level Generative Adversarial Network for Face Illu-
mination Transfer. Xu, W., +, TIP 2021 3450-3460

ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-
4746

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099
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Robust Face Alignment by Multi-Order High-Precision Hourglass Network. 
Wan, J., +, TIP 2021 121-133

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

SADRNet: Self-Aligned Dual Face Regression Networks for Robust 3D 
Dense Face Alignment and Reconstruction. Ruan, Z., +, TIP 2021 5793-
5806

SFace: Sigmoid-Constrained Hypersphere Loss for Robust Face Recogni-
tion. Zhong, Y., +, TIP 2021 2587-2598

Structure-Coherent Deep Feature Learning for Robust Face Alignment. Lin, 
C., +, TIP 2021 5313-5326

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Weighted Feature Histogram of Multi-Scale Local Patch Using Multi-Bit 
Binary Descriptor for Face Recognition. Yang, H., +, TIP 2021 3858-3871

Facial features
Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 

and Random Forests. Liu, Z., +, TIP 2021 4157-4170
Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 

6024-6035
Feature extraction

2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 
Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240

3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 
T., +, TIP 2021 2168-2179

3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 
Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Domain-Guided Noise-Optimization-Based Inversion Method for Facial 
Image Manipulation. Yang, N., +, TIP 2021 6198-6211

A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-
fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-
tion. Chakraborty, B., +, TIP 2021 9014-9029

A Gated Recurrent Network With Dual Classification Assistance for Smoke 
Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422

A Global-Local Self-Adaptive Network for Drone-View Object Detection. 
Deng, S., +, TIP 2021 1556-1569

A Lightweight Depth Estimation Network for Wide-Baseline Light Fields. 
Li, Y., +, TIP 2021 2288-2300

A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 
Defect Detection. Hu, B., +, TIP 2021 472-486

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

A Spatial-Temporal Recurrent Neural Network for Video Saliency Predic-
tion. Zhang, K., +, TIP 2021 572-587

A Two-Stage Density-Aware Single Image Deraining Method. Cao, M., +, 
TIP 2021 6843-6854

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 
Q., +, TIP 2021 7636-7648

Accurate and Fast Image Denoising via Attention Guided Scaling. Zhang, Y., 
+, TIP 2021 6255-6265

Action Anticipation Using Pairwise Human-Object Interactions and Trans-
formers. Roy, D., +, TIP 2021 8116-8129

Adaptive Context-Aware Multi-Modal Network for Depth Completion. 
Zhao, S., +, TIP 2021 5264-5276

Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-
tion for Video QA. Jin, W., +, TIP 2021 5477-5489

Adversarial Multi-Path Residual Network for Image Super-Resolution. 
Wang, Q., +, TIP 2021 6648-6658

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

Age-Oriented Face Synthesis With Conditional Discriminator Pool and 
Adversarial Triplet Loss. Wang, H., +, TIP 2021 5413-5425

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

An End-to-End Foreground-Aware Network for Person Re-Identification. 
Liu, Y., +, TIP 2021 2060-2071

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-
ognition. Wan, J., +, TIP 2021 5085-5095

ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-
tion. Xiong, Z., +, TIP 2021 2722-2733

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

Attend to the Difference: Cross-Modality Person Re-Identification via Con-
trastive Correlation. Zhang, S., +, TIP 2021 8861-8872

Attention-Based Multi-Source Domain Adaptation. Zuo, Y., +, TIP 2021 
3793-3803

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Backward Attentive Fusing Network With Local Aggregation Classifier for 
3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984

Batch Coherence-Driven Network for Part-Aware Person Re-Identification. 
Wang, K., +, TIP 2021 3405-3418

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Blind Decomposition of Multispectral Document Images Using Orthogonal 
Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012

BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-
tion. Li, X., +, TIP 2021 1318-1331

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

CapsField: Light Field-Based Face and Expression Recognition in the Wild 
Using Capsule Routing. Sepas-Moghaddam, A., +, TIP 2021 2627-2642

CDNet: Complementary Depth Network for RGB-D Salient Object Detec-
tion. Jin, W., +, TIP 2021 3376-3390

CGNet: A Light-Weight Context Guided Network for Semantic Segmenta-
tion. Wu, T., +, TIP 2021 1169-1179

CoANet: Connectivity Attention Network for Road Extraction From Satel-
lite Imagery. Mei, J., +, TIP 2021 8540-8552

Combining Appearance and Gradient Information for Image Symmetry 
Detection. Gnutti, A., +, TIP 2021 5708-5723

Complementary, Heterogeneous and Adversarial Networks for Image-to-Im-
age Translation. Gao, F., +, TIP 2021 3487-3498

Composited FishNet: Fish Detection and Species Recognition From 
Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734

Consistency Graph Modeling for Semantic Correspondence. He, J., +, TIP 
2021 4932-4946

Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 
S., +, TIP 2021 8797-8810

Coupled Network for Robust Pedestrian Detection With Gated Multi-Layer 
Feature Extraction and Deformable Occlusion Handling. Liu, T., +, TIP 
2021 754-766

Cover-Lossless Robust Image Watermarking Against Geometric Deforma-
tions. Hu, R., +, TIP 2021 318-331

Cross-Dataset Point Cloud Recognition Using Deep-Shallow Domain Adap-
tation Network. Wang, F., +, TIP 2021 7364-7377

Cross-Layer Feature Pyramid Network for Salient Object Detection. Li, Z., 
+, TIP 2021 4587-4598

Cross-Modal Knowledge Adaptation for Language-Based Person Search. 
Chen, Y., +, TIP 2021 4057-4069

Cubemap-Based Perception-Driven Blind Quality Assessment for 
360-degree Images. Jiang, H., +, TIP 2021 2364-2377

DAN: Deep-Attention Network for 3D Shape Recognition. Nie, W., +, TIP 
2021 4371-4383

DASGIL: Domain Adaptation for Semantic and Geometric-Aware Image-
Based Localization. Hu, H., +, TIP 2021 1342-1353
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Data-Level Recombination and Lightweight Fusion Scheme for RGB-D 
Salient Object Detection. Wang, X., +, TIP 2021 458-471

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Deep Coupled Feedback Network for Joint Exposure Fusion and Image 
Super-Resolution. Deng, X., +, TIP 2021 3098-3112

Deep Face Rectification for 360° Dual-Fisheye Cameras. Li, Y., +, TIP 2021 
264-276

Deep High-Resolution Representation Learning for Cross-Resolution Per-
son Re-Identification. Zhang, G., +, TIP 2021 8913-8925

Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 
W., +, TIP 2021 7995-8007

Deep Relation Embedding for Cross-Modal Retrieval. Zhang, Y., +, TIP 
2021 617-627

Defocus Blur Detection via Boosting Diversity of Deep Ensemble Networks. 
Zhao, W., +, TIP 2021 5426-5438

Depth Privileged Scene Recognition via Dual Attention Hallucination. 
Chen, J., +, TIP 2021 9164-9178

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

Discriminative Cross-Modality Attention Network for Temporal Inconsis-
tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888

Discriminative Feature Learning for Thorax Disease Classification in Chest 
X-ray Images. Guan, Q., +, TIP 2021 2476-2487

Domain Adaptive Ensemble Learning. Zhou, K., +, TIP 2021 8008-8018
DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 

Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024
DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 

3D Object Recognition. Sun, K., +, TIP 2021 868-877
DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-

tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219
DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 

Zhu, W., +, TIP 2021 948-962
Dual-Refinement: Joint Label and Feature Refinement for Unsupervised 

Domain Adaptive Person Re-Identification. Dai, Y., +, TIP 2021 7815-
7829

Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 
1784-1798

Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 
+, TIP 2021 9179-9192

Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 
Point Cloud. Guo, J., +, TIP 2021 5072-5084

Efficient Face Detection in the Fisheye Image Domain. Yang, C., +, TIP 
2021 5641-5651

Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 
Occlusion. Dong, W., +, TIP 2021 2193-2206

Embedding Perspective Analysis Into Multi-Column Convolutional Neural 
Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407

Erratum to “Multi-View Face Synthesis via Progressive Face Flow”. Xu, Y., 
+, TIP 2021 6700

ES-Net: Erasing Salient Parts to Learn More in Re-Identification. Shen, D., 
+, TIP 2021 1676-1686

Estimating Human Pose Efficiently by Parallel Pyramid Networks. Zhao, L., 
+, TIP 2021 6785-6800

Evaluating the Stability of Spatial Keypoints via Cluster Core Correspon-
dence Index. Mukherjee, S., +, TIP 2021 386-401

F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 
Networks. Wu, X., +, TIP 2021 8658-8670

Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-
1582

Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 
+, TIP 2021 1015-1029

Facial Expression Recognition Using Frequency Neural Network. Tang, Y., 
+, TIP 2021 444-457

FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 
TIP 2021 3192-3203

Fast and Robust Cascade Model for Multiple Degradation Single Image 
Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759

Few-Shot Common-Object Reasoning Using Common-Centric Localization 
Network. Zhu, L., +, TIP 2021 4253-4262

FFD: Fast Feature Detector. Ghahremani, M., +, TIP 2021 1153-1168
Fine-Grained Fashion Similarity Prediction by Attribute-Specific Embed-

ding Learning. Dong, J., +, TIP 2021 8410-8425
Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 

Consistency. Wang, Q., +, TIP 2021 1771-1783
Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-

geneity Enhancement. Chen, D., +, TIP 2021 5138-5153
Geometry Auxiliary Salient Object Detection for Light Fields via Graph 

Neural Networks. Zhang, Q., +, TIP 2021 7578-7592
Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
Global-Feature Encoding U-Net (GEU-Net) for Multi-Focus Image Fusion. 

Xiao, B., +, TIP 2021 163-175
Globally and Locally Semantic Colorization via Exemplar-Based Broad-

GAN. Li, H., +, TIP 2021 8526-8539
GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 

Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802
Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 

W., +, TIP 2021 5122-5137
Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 

Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154
Graph Regularized Flow Attention Network for Video Animal Counting 

From Drones. Zhu, P., +, TIP 2021 5339-5351
Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Hierarchical Alternate Interaction Network for RGB-D Salient Object 

Detection. Li, G., +, TIP 2021 3528-3542
Hierarchical and Interactive Refinement Network for Edge-Preserving 

Salient Object Detection. Zhou, S., +, TIP 2021 1-14
Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 

TIP 2021 7567-7577
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
Hierarchical Paired Channel Fusion Network for Street Scene Change 

Detection. Lei, Y., +, TIP 2021 55-67
HOReID: Deep High-Order Mapping Enhances Pose Alignment for Person 

Re-Identification. Wang, P., +, TIP 2021 2908-2922
HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-

lite Video Tracking. Shao, J., +, TIP 2021 3056-3068
HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 

W., +, TIP 2021 9456-9469
Human Interaction Understanding With Joint Graph Decomposition and 

Node Labeling. Wang, Z., +, TIP 2021 6240-6254
Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 

X., +, TIP 2021 2263-2275
Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 

+, TIP 2021 1193-1206
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
I Understand You: Blind 3D Human Attention Inference From the Perspec-

tive of Third-Person. Shi, X., +, TIP 2021 6212-6225
iCmSC: Incomplete Cross-Modal Subspace Clustering. Wang, Q., +, TIP 

2021 305-317
Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 

2021 2784-2797
Image Defogging Quality Assessment: Real-World Database and Method. 

Liu, W., +, TIP 2021 176-190
Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-

ness. Zhu, M., +, TIP 2021 4855-4866
Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 

2021 5545-5558
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Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Improved Multiple-Image-Based Reflection Removal Algorithm Using 
Deep Neural Networks. Li, T., +, TIP 2021 68-79

Improving Single Shot Object Detection With Feature Scale Unmixing. Li, 
Y., +, TIP 2021 2708-2721

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

Interaction-Integrated Network for Natural Language Moment Localization. 
Ning, K., +, TIP 2021 2538-2548

Interleaved Deep Artifacts-Aware Attention Mechanism for Concrete Struc-
tural Defect Classification. Bhattacharya, G., +, TIP 2021 6957-6969

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Joint Clustering and Discriminative Feature Alignment for Unsupervised 
Domain Adaptation. Deng, W., +, TIP 2021 7842-7855

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

Joint Depth and Defocus Estimation From a Single Image Using Physical 
Consistency. Zhang, A., +, TIP 2021 3419-3433

Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-
sification. Lin, C., +, TIP 2021 9245-9258

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Joint Local and Global Information Learning With Single Apex Frame 
Detection for Micro-Expression Recognition. Li, Y., +, TIP 2021 249-263

Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-
vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169

KFC: An Efficient Framework for Semi-Supervised Temporal Action Local-
ization. Ding, X., +, TIP 2021 6869-6878

Kinship Verification Based on Cross-Generation Feature Interaction Learn-
ing. Dong, G., +, TIP 2021 7391-7403

Knowledge Exchange Between Domain-Adversarial and Private Networks 
Improves Open Set Image Classification. Zhou, H., +, TIP 2021 5807-5818

Layer-Output Guided Complementary Attention Learning for Image Defo-
cus Blur Detection. Li, J., +, TIP 2021 3748-3763

Layout-to-Image Translation With Double Pooling Generative Adversarial 
Networks. Tang, H., +, TIP 2021 7903-7913

Learning Complete and Discriminative Direction Pattern for Robust Palm-
print Recognition. Zhao, S., +, TIP 2021 1001-1014

Learning Deep Global Multi-Scale and Local Attention Features for Facial 
Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556

Learning Deep Lucas-Kanade Siamese Network for Visual Tracking. Yao, S., 
+, TIP 2021 4814-4827

Learning Dense Correspondences for Non-Rigid Point Clouds With Two-
Stage Regression. Wang, K., +, TIP 2021 8468-8482

Learning Diverse Models for End-to-End Ensemble Tracking. Wang, N., +, 
TIP 2021 2220-2231

Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 
Dialogue. Yu, J., +, TIP 2021 220-233

Learning From Images: A Distillation Learning Framework for Event Cam-
eras. Deng, Y., +, TIP 2021 4919-4931

Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 
TIP 2021 1116-1129

Learning Human-Object Interaction via Interactive Semantic Reasoning. 
Yang, D., +, TIP 2021 9294-9305

Learning Modal-Invariant Angular Metric by Cyclic Projection Network for 
VIS-NIR Person Re-Identification. Zhang, Q., +, TIP 2021 8019-8033

Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 
Xu, K., +, TIP 2021 2501-2512

Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 
1219-1231

Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 
2021 1143-1152

Learning to Discover Multi-Class Attentional Regions for Multi-Label 
Image Recognition. Gao, B., +, TIP 2021 5920-5932

Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-
graphic Networks. Hao, Y., +, TIP 2021 8130-8143

Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 
2021 8785-8796

Learning Transformation-Invariant Local Descriptors With Low-Coupling 
Binary Codes. Miao, Y., +, TIP 2021 7554-7566

Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 
2021 4114-4128

Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 
TIP 2021 6498-6511

Localizing Anomalies From Weakly-Labeled Videos. Lv, H., +, TIP 2021 
4505-4515

Location Sensitive Network for Human Instance Segmentation. Zhang, X., 
+, TIP 2021 7649-7662

Looking for the Detail and Context Devils: High-Resolution Salient Object 
Detection. Zhang, P., +, TIP 2021 3204-3216

Loop Closure Detection by Using Global and Local Features With Photo-
metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885

Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-
tional Neural Networks. Shi, X., +, TIP 2021 1662-1675

Low-Rank Preserving t-Linear Projection for Robust Image Feature 
Extraction. Xiao, X., +, TIP 2021 108-120

LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 
Denoising. Zhang, H., +, TIP 2021 8743-8758

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

MESNet: A Convolutional Neural Network for Spotting Multi-Scale 
Micro-Expression Intervals in Long Videos. Wang, S., +, TIP 2021 3956-
3969

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

MINet: Meta-Learning Instance Identifiers for Video Object Detection. 
Deng, J., +, TIP 2021 6879-6891

MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-
vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705

MSB-FCN: Multi-Scale Bidirectional FCN for Object Skeleton Extraction. 
Yang, F., +, TIP 2021 2301-2312

Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 
Tu, Z., +, TIP 2021 5678-5691

Multi-Relation Attention Network for Image Patch Matching. Quan, D., +, 
TIP 2021 7127-7142

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-Scale Structure-Aware Network for Weakly Supervised Temporal 
Action Detection. Yang, W., +, TIP 2021 5848-5861

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Multi-Target Pan-Class Intrinsic Relevance Driven Model for Improving 
Semantic Segmentation in Autonomous Driving. Cai, Y., +, TIP 2021 
9069-9084

Multi-Temporal Scene Classification and Scene Change Detection With 
Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775
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No-Reference Quality Assessment for Screen Content Images Using Visual 
Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

Nocal-Siam: Refining Visual Features and Response With Advanced 
Non-Local Blocks for Real-Time Siamese Tracking. Tan, H., +, TIP 2021 
2656-2668

Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 
Kurihara, K., +, TIP 2021 6528-6543

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Patch-Based Dual-Tree Complex Wavelet Transform for Kinship Recogni-
tion. Goyal, A., +, TIP 2021 191-206

Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 
Video. Ding, Q., +, TIP 2021 6459-6472

Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-
7676

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 
2021 7677-7688

PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 
Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305

Progressive Feature Enhancement for Person Re-Identification. Zhong, Y., 
+, TIP 2021 8384-8395

Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

Push for Center Learning via Orthogonalization and Subspace Masking for 
Person Re-Identification. Wang, W., +, TIP 2021 907-920

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Re-Attention for Visual Question Answering. Guo, W., +, TIP 2021 6730-
6743

Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

Reduced Reference Perceptual Quality Model With Application to Rate 
Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Regularized Densely-Connected Pyramid Network for Salient Instance Seg-
mentation. Wu, Y., +, TIP 2021 3897-3907

Relation Graph Network for 3D Object Detection in Point Clouds. Feng, M., 
+, TIP 2021 92-107

Relational Reasoning for Group Activity Recognition via Self-Attention 
Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-
4746

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Rethinking Motion Representation: Residual Frames With 3D ConvNets. 
Tao, L., +, TIP 2021 9231-9244

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

RGB-D Salient Object Detection With Ubiquitous Target Awareness. Zhao, 
Y., +, TIP 2021 7717-7731

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-
fication. Zhou, Q., +, TIP 2021 1623-1638

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Robust Face Alignment by Multi-Order High-Precision Hourglass Network. 
Wan, J., +, TIP 2021 121-133

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Robust Text Image Recognition via Adversarial Sequence-to-Sequence 
Domain Adaptation. Zhang, Y., +, TIP 2021 3922-3933

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

Salience-Guided Iterative Asymmetric Mutual Hashing for Fast Person 
Re-Identification. Zhao, C., +, TIP 2021 7776-7789

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

Self-Supervised Deep Correlation Tracking. Yuan, D., +, TIP 2021 976-985
Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 

2021 8075-8087
Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 

Action Recognition. Liu, Y., +, TIP 2021 5573-5588
Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 

Retrieval. Qi, M., +, TIP 2021 2989-3004
Semi-Supervised Dual Relation Learning for Multi-Label Classification. 

Wang, L., +, TIP 2021 9125-9135
Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 

Xu, B., +, TIP 2021 2207-2219
Semi-Supervised Perception Augmentation for Aerial Photo Topologies 

Understanding. Zhang, L., +, TIP 2021 7803-7814
Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 

Network. Wang, C., +, TIP 2021 8212-8221
Semi-Supervised Scene Text Recognition. Gao, Y., +, TIP 2021 3005-3016
SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 

Network. Zhou, W., +, TIP 2021 3597-3609
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-

ognition. Dai, P., +, TIP 2021 1687-1701
SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 

Yang, J., +, TIP 2021 8686-8701
Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-

tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101
Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 

+, TIP 2021 8999-9013
Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-

6916
SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-

tural Representations. Yan, N., +, TIP 2021 8939-8954
Stimuli-Aware Visual Emotion Analysis. Yang, J., +, TIP 2021 7432-7445
Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 

Z., +, TIP 2021 9306-9320
Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-

ognition. Bian, C., +, TIP 2021 2963-2976



9546 IEEE TRANSACTIONS ON IMAGE PROCESSING

+ Check author entry for coauthors

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-
casting. Chen, P., +, TIP 2021 3279-3292

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

TMMF: Temporal Multi-Modal Fusion for Single-Stage Continuous Gesture 
Recognition. Gammulle, H., +, TIP 2021 7689-7701

Together Recognizing, Localizing and Summarizing Actions in Egocentric 
Videos. Sahu, A., +, TIP 2021 4330-4340

Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 
Alignment. Shao, H., +, TIP 2021 3764-3777

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 
Y., +, TIP 2021 9321-9331

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Weighted Feature Histogram of Multi-Scale Local Patch Using Multi-Bit 
Binary Descriptor for Face Recognition. Yang, H., +, TIP 2021 3858-3871

Feature selection
ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-

tion. Xiong, Z., +, TIP 2021 2722-2733
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368
Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-

sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Feedforward neural networks
Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 

+, TIP 2021 2923-2934
File organization

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

Adversarial Multi-Label Variational Hashing. Lu, J., +, TIP 2021 332-344
Asymmetric Supervised Consistent and Specific Hashing for Cross-Modal 

Retrieval. Meng, M., +, TIP 2021 986-1000
Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-

1582
Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 

+, TIP 2021 1015-1029
Salience-Guided Iterative Asymmetric Mutual Hashing for Fast Person 

Re-Identification. Zhao, C., +, TIP 2021 7776-7789
Filtering theory

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 
TIP 2021 4465-4478

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
The Role of Redundant Bases and Shrinkage Functions in Image Denoising. 

Hel-Or, Y., +, TIP 2021 3778-3792
Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485

Fingerprint identification
One-Class Fingerprint Presentation Attack Detection Using Auto-Encoder 

Network. Liu, F., +, TIP 2021 2394-2407
Finite element analysis

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 
2021 8759-8772

Floating point arithmetic
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Extremely Lightweight Skeleton-Based Action Recognition With Shift-

GCN++. Cheng, K., +, TIP 2021 7333-7348
Focal planes

An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-
8058

Focusing
Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 

8713-8726
Fog

Image Defogging Quality Assessment: Real-World Database and Method. 
Liu, W., +, TIP 2021 176-190

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

Forensics
Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 

2021 7964-7979
Forgery

Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 
2021 7964-7979

Fourier analysis
Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 

TIP 2021 1332-1341
Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 

X., +, TIP 2021 2263-2275
Fourier transforms

Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-
sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596

Fractals
FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 

TIP 2021 3192-3203
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
Frequency modulation

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

Fuses
Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-

gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

G

Gait analysis
Condition-Aware Comparison Scheme for Gait Recognition. Wu, H., +, TIP 

2021 2734-2744
Multi-View Gait Image Generation for Cross-View Gait Recognition. Chen, 

X., +, TIP 2021 3041-3055
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Gallium compounds
Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 

Guo, Q., +, TIP 2021 1812-1824
Game theory

A Game Theory Based CTU-Level Bit Allocation Scheme for HEVC Region 
of Interest Coding. Liu, Z., +, TIP 2021 794-805

Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 
8713-8726

Gaussian distribution
Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095
ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 

Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Gaussian noise
A Non-Local Superpatch-Based Algorithm Exploiting Low Rank Prior for 

Restoration of Hyperspectral Images. Sarkar, S., +, TIP 2021 6335-6348
Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 

V.A., +, TIP 2021 1962-1972
Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 

W., +, TIP 2021 6168-6183
Fast Roughness Minimizing Image Restoration Under Mixed Poisson–

Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149
Robust Subspace Detectors Based on α-Divergence With Application to 

Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031
Gaussian processes

Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
Denoising-Based Turbo Message Passing for Compressed Video Back-

ground Subtraction. Xue, Z., +, TIP 2021 2682-2696
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
Resolution Learning in Deep Convolutional Networks Using Scale-Space 

Theory. Pintea, S.L., +, TIP 2021 8342-8353
Robust Ellipse Fitting Using Hierarchical Gaussian Mixture Models. Zhao, 

M., +, TIP 2021 3828-3843
Semi-Supervised Image Deraining Using Gaussian Processes. Yasarla, R., 

+, TIP 2021 6570-6582
Gaze tracking

A Novel Eye Center Localization Method for Head Poses With Large Rota-
tions. Hsu, W., +, TIP 2021 1369-1381

Generative adversarial networks
DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 

2021 8759-8772
Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 

Wu, B., +, TIP 2021 9259-9269
Inspirational Adversarial Image Generation. Roziere, B., +, TIP 2021 4036-

4045
Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-

graphic Networks. Hao, Y., +, TIP 2021 8130-8143
Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 

6024-6035
PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 

2021 7677-7688
PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-

standing. Wang, L., +, TIP 2021 7541-7553
Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 

+, TIP 2021 9112-9124
Generators

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-
ing Quality. Prakash, C.D., +, TIP 2021 9220-9230

PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 
2021 7677-7688

Genetic algorithms
Adaptive Linear Span Network for Object Skeleton Detection. Liu, C., +, 

TIP 2021 5096-5108

Geometry
Condition-Aware Comparison Scheme for Gait Recognition. Wu, H., +, TIP 

2021 2734-2744
Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 

+, TIP 2021 8354-8367
End-to-End Light Field Spatial Super-Resolution Network Using Multiple 

Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968
Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 

Graph Model. Hu, X., +, TIP 2021 8102-8115
Geometry Auxiliary Salient Object Detection for Light Fields via Graph 

Neural Networks. Zhang, Q., +, TIP 2021 7578-7592
Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-

cipal Line. Chuang, J., +, TIP 2021 2599-2610
Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 

2021 5545-5558
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-

tography. Miller, S., +, TIP 2021 5724-5738
Robust Face Alignment by Multi-Order High-Precision Hourglass Network. 

Wan, J., +, TIP 2021 121-133
Spatial Information Guided Convolution for Real-Time RGBD Semantic 

Segmentation. Chen, L., +, TIP 2021 2313-2324
Geophysical image processing

A Non-Local Superpatch-Based Algorithm Exploiting Low Rank Prior for 
Restoration of Hyperspectral Images. Sarkar, S., +, TIP 2021 6335-6348

A Supervised Segmentation Network for Hyperspectral Image Classifica-
tion. Sun, H., +, TIP 2021 2810-2825

CoANet: Connectivity Attention Network for Road Extraction From Satel-
lite Imagery. Mei, J., +, TIP 2021 8540-8552

Dense Attention Fluid Network for Salient Object Detection in Optical 
Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 
Residual Learning. Zhu, Z., +, TIP 2021 1423-1438

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

IDE: Image Dehazing and Exposure Using an Enhanced Atmospheric Scat-
tering Model. Ju, M., +, TIP 2021 2180-2192

Iterative Robust Graph for Unsupervised Change Detection of Heteroge-
neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Multi-Temporal Scene Classification and Scene Change Detection With 
Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Self-Attention Context Network: Addressing the Threat of Adversarial 
Attacks for Hyperspectral Image Classification. Xu, Y., +, TIP 2021 8671-
8685

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
Spectral Super-Resolution Network Guided by Intrinsic Properties of Hyper-

spectral Imagery. Hang, R., +, TIP 2021 7256-7265
Geophysical signal processing

Adaptive Multiple Subtraction Based on an Accelerating Iterative Curvelet 
Thresholding Method. Jiang, B., +, TIP 2021 806-821

Geophysical techniques
A Supervised Segmentation Network for Hyperspectral Image Classifica-

tion. Sun, H., +, TIP 2021 2810-2825
Adaptive Multiple Subtraction Based on an Accelerating Iterative Curvelet 

Thresholding Method. Jiang, B., +, TIP 2021 806-821
Gesture recognition

Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-
mark. Yang, L., +, TIP 2021 39-54

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599



9548 IEEE TRANSACTIONS ON IMAGE PROCESSING

+ Check author entry for coauthors

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640

Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
2021 8886-8899

TMMF: Temporal Multi-Modal Fusion for Single-Stage Continuous Gesture 
Recognition. Gammulle, H., +, TIP 2021 7689-7701

Global Positioning System
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
Gradient methods

Blind Deconvolution for Poissonian Blurred Image With Total Variation and 
L0-Norm Gradient Regularizations. Dong, W., +, TIP 2021 1030-1043

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Heterogeneous Domain Adaptation by Information Capturing and Distribu-
tion Matching. Wu, H., +, TIP 2021 6364-6376

Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 
TIP 2021 8034-8045

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

Neutral Cross-Entropy Loss Based Unsupervised Domain Adaptation for 
Semantic Segmentation. Xu, H., +, TIP 2021 4516-4525

Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 
T., +, TIP 2021 1044-1056

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

Toward Visual Distortion in Black-Box Attacks. Li, N., +, TIP 2021 6156-
6167

Grammars
AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 

Parsing. Te, G., +, TIP 2021 8236-8250
Graph neural networks

Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 
Graph Model. Hu, X., +, TIP 2021 8102-8115

Geometry Auxiliary Salient Object Detection for Light Fields via Graph 
Neural Networks. Zhang, Q., +, TIP 2021 7578-7592

Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 
Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154

Graph theory
Adaptive Context-Aware Multi-Modal Network for Depth Completion. 

Zhao, S., +, TIP 2021 5264-5276
Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-

tion for Video QA. Jin, W., +, TIP 2021 5477-5489
AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 

Parsing. Te, G., +, TIP 2021 8236-8250
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
Consistency Graph Modeling for Semantic Correspondence. He, J., +, TIP 

2021 4932-4946
Conversational Image Search. Nie, L., +, TIP 2021 7732-7743
Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 

W., +, TIP 2021 6168-6183
Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-

mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Extremely Lightweight Skeleton-Based Action Recognition With Shift-
GCN++. Cheng, K., +, TIP 2021 7333-7348

Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 
6744-6756

Few-Shot Human-Object Interaction Recognition With Semantic-Guided 
Attentive Prototypes Network. Ji, Z., +, TIP 2021 1648-1661

Graph Regularized Flow Attention Network for Video Animal Counting 
From Drones. Zhu, P., +, TIP 2021 5339-5351

Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 
M., +, TIP 2021 2758-2770

Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
Hierarchical Connectivity-Centered Clustering for Unsupervised Domain 

Adaptation on Person Re-Identification. Bai, Y., +, TIP 2021 6715-6729
Hierarchical Reasoning Network for Human-Object Interaction Detection. 

Gao, Y., +, TIP 2021 8306-8317
HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 

TIP 2021 4540-4554
Human Interaction Understanding With Joint Graph Decomposition and 

Node Labeling. Wang, Z., +, TIP 2021 6240-6254
Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 

X., +, TIP 2021 2263-2275
Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 

+, TIP 2021 1193-1206
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-

tion Detection. Wang, H., +, TIP 2021 6583-6593
Iterative Robust Graph for Unsupervised Change Detection of Heteroge-

neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Dense Correspondences for Non-Rigid Point Clouds With Two-

Stage Regression. Wang, K., +, TIP 2021 8468-8482
Learning Dynamic Relationships for Facial Expression Recognition Based 

on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155
Learning Dynamical Human-Joint Affinity for 3D Pose Estimation in Vid-

eos. Zhang, J., +, TIP 2021 7914-7925
Learning Efficient Hash Codes for Fast Graph-Based Data Similarity 

Retrieval. Wang, J., +, TIP 2021 6321-6334
Learning Event Representations for Temporal Segmentation of Image 

Sequences by Dynamic Graph Embedding. Dimiccoli, M., +, TIP 2021 
1476-1486

Low Complexity Trellis-Coded Quantization in Versatile Video Coding. 
Wang, M., +, TIP 2021 2378-2393

Low-Rank Preserving t-Linear Projection for Robust Image Feature 
Extraction. Xiao, X., +, TIP 2021 108-120

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 
and Recognition. Bai, J., +, TIP 2021 5327-5338

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-Target Pan-Class Intrinsic Relevance Driven Model for Improving 
Semantic Segmentation in Autonomous Driving. Cai, Y., +, TIP 2021 
9069-9084

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Pseudo-Supervised Deep Subspace Clustering. Lv, J., +, TIP 2021 5252-
5263

Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 
Field Coding. Rizkallah, M., +, TIP 2021 5518-5532
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Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

Relation Graph Network for 3D Object Detection in Point Clouds. Feng, M., 
+, TIP 2021 92-107

Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-
fication. Zhou, Q., +, TIP 2021 1623-1638

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 
Xu, B., +, TIP 2021 2207-2219

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-
ognition. Bian, C., +, TIP 2021 2963-2976

Structure-Coherent Deep Feature Learning for Robust Face Alignment. Lin, 
C., +, TIP 2021 5313-5326

Supervised Domain Adaptation: A Graph Embedding Perspective and a Rec-
tified Experimental Protocol. Hedegaard, L., +, TIP 2021 8619-8631

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Unsupervised Discrete Hashing With Affinity Similarity. Jin, S., +, TIP 2021 
6130-6141

Graphics processing units
Bilateral Attention Network for RGB-D Salient Object Detection. Zhang, Z., 

+, TIP 2021 1949-1961
GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 

X., +, TIP 2021 8847-8860
SAMNet: Stereoscopically Attentive Multi-Scale Network for Lightweight 

Salient Object Detection. Liu, Y., +, TIP 2021 3804-3814
Greedy algorithms

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

H

Hamming distance
Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 

J., +, TIP 2021 3985-3994
Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 

2021 4667-4677
Handheld computers

Progressive Diversified Augmentation for General Robustness of DNNs: A 
Unified Approach. Yu, H., +, TIP 2021 8955-8967

Heating systems
Location Sensitive Network for Human Instance Segmentation. Zhang, X., 

+, TIP 2021 7649-7662
ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-

4746
Hemodynamics

Examinee-Examiner Network: Weakly Supervised Accurate Coronary 
Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Hessian matrices
Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-

olution. Huang, Y., +, TIP 2021 2325-2339
Heuristic algorithms

Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-
ance. Gofer, E., +, TIP 2021 8900-8912

Meta-Knowledge Learning and Domain Adaptation for Unseen Background 
Subtraction. Zhang, J., +, TIP 2021 9058-9068

Hidden Markov models
Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 

Model Inference. Liu, X., +, TIP 2021 2127-2140
High frequency

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

Holographic optical components
Real-Time Computation of 3D Wireframes in Computer-Generated Holog-

raphy. Blinder, D., +, TIP 2021 9418-9428
Holography

Real-Time Computation of 3D Wireframes in Computer-Generated Holog-
raphy. Blinder, D., +, TIP 2021 9418-9428

Hopfield neural networks
A Context-Based Image Contrast Enhancement Using Energy Equalization 

With Clipping Limit. Srinivas, K., +, TIP 2021 5391-5401
Human computer interaction

Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 
Dataset. Deng, X., +, TIP 2021 4275-4290

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

Humanities
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572
Hyperspectral imaging

A Non-Local Superpatch-Based Algorithm Exploiting Low Rank Prior for 
Restoration of Hyperspectral Images. Sarkar, S., +, TIP 2021 6335-6348

A Supervised Segmentation Network for Hyperspectral Image Classifica-
tion. Sun, H., +, TIP 2021 2810-2825

Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-
olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828

Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-
mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 
Residual Learning. Zhu, Z., +, TIP 2021 1423-1438

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 
Denoising. Zhang, H., +, TIP 2021 8743-8758

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Self-Attention Context Network: Addressing the Threat of Adversarial 
Attacks for Hyperspectral Image Classification. Xu, Y., +, TIP 2021 8671-
8685

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Spectral Super-Resolution Network Guided by Intrinsic Properties of Hyper-
spectral Imagery. Hang, R., +, TIP 2021 7256-7265

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

I

IEEE publishing
Reviewer Summary for Transactions on Image Processing. TIP 2021 9482-

9494
Image annotation

A Self-Training Approach for Point-Supervised Object Detection and Count-
ing in Crowds. Wang, Y., +, TIP 2021 2876-2887

Dense Attention Fluid Network for Salient Object Detection in Optical 
Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317

Progressive Transfer Learning for Face Anti-Spoofing. Quan, R., +, TIP 
2021 3946-3955

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

Vocabulary-Wide Credit Assignment for Training Image Captioning Mod-
els. Liu, H., +, TIP 2021 2450-2460

Image capture
Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 

Depth Priors. Zhang, K., +, TIP 2021 7419-7431
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Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

Heterogeneous Domain Adaptation by Information Capturing and Distribu-
tion Matching. Wu, H., +, TIP 2021 6364-6376

Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 
7280-7291

Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 
Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727

Image classification
2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 

Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
A Gated Recurrent Network With Dual Classification Assistance for Smoke 

Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422
A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 

Defect Detection. Hu, B., +, TIP 2021 472-486
A Novel Visual Representation on Text Using Diverse Conditional GAN for 

Visual Recognition. Hu, T., +, TIP 2021 3499-3512
A Supervised Segmentation Network for Hyperspectral Image Classifica-

tion. Sun, H., +, TIP 2021 2810-2825
AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-

work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-
tion. Xiong, Z., +, TIP 2021 2722-2733

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

Attention-Based Multi-Source Domain Adaptation. Zuo, Y., +, TIP 2021 
3793-3803

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

BiSPL: Bidirectional Self-Paced Learning for Recognition From Web Data. 
Wu, X., +, TIP 2021 6512-6527

Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 
3650-3663

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-

tion. Li, X., +, TIP 2021 1318-1331
Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 

W., +, TIP 2021 7995-8007
Delving Deep Into Label Smoothing. Zhang, C., +, TIP 2021 5984-5996
Discriminative Feature Learning for Thorax Disease Classification in Chest 

X-ray Images. Guan, Q., +, TIP 2021 2476-2487
Domain Shift Preservation for Zero-Shot Domain Adaptation. Wang, J., +, 

TIP 2021 5505-5517
Double Similarity Distillation for Semantic Image Segmentation. Feng, Y., 

+, TIP 2021 5363-5376
ES-Net: Erasing Salient Parts to Learn More in Re-Identification. Shen, D., 

+, TIP 2021 1676-1686
Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-

1582
Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-

1743
Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 

+, TIP 2021 1015-1029
Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-

spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Few-Shot Common-Object Reasoning Using Common-Centric Localization 
Network. Zhu, L., +, TIP 2021 4253-4262

Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-
tion. Liu, X., +, TIP 2021 1744-1758

Gated Path Selection Network for Semantic Segmentation. Geng, Q., +, TIP 
2021 2436-2449

Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
GSDet: Object Detection in Aerial Images Based on Scale Reasoning. Li, W., 

+, TIP 2021 4599-4609
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Heterogeneous Domain Adaptation by Information Capturing and Distribu-

tion Matching. Wu, H., +, TIP 2021 6364-6376
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
Improving Performance and Adaptivity of Anchor-Based Detector Using 

Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Improving Weakly Supervised Temporal Action Localization by Exploiting 
Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Interleaved Deep Artifacts-Aware Attention Mechanism for Concrete Struc-
tural Defect Classification. Bhattacharya, G., +, TIP 2021 6957-6969

Is Heuristic Sampling Necessary in Training Deep Object Detectors?. Chen, 
J., +, TIP 2021 8454-8467

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

Joint Depth and Defocus Estimation From a Single Image Using Physical 
Consistency. Zhang, A., +, TIP 2021 3419-3433

KFC: An Efficient Framework for Semi-Supervised Temporal Action Local-
ization. Ding, X., +, TIP 2021 6869-6878

Knowledge Exchange Between Domain-Adversarial and Private Networks 
Improves Open Set Image Classification. Zhou, H., +, TIP 2021 5807-5818

L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
Latent Correlation Representation Learning for Brain Tumor Segmentation 

With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning From Images: A Distillation Learning Framework for Event Cam-

eras. Deng, Y., +, TIP 2021 4919-4931
Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 

Algorithm. Kaya, S., +, TIP 2021 4384-4394
Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 

Xu, K., +, TIP 2021 2501-2512
Learning to Discover Multi-Class Attentional Regions for Multi-Label 

Image Recognition. Gao, B., +, TIP 2021 5920-5932
Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 

TIP 2021 6498-6511
Low-Rank Preserving t-Linear Projection for Robust Image Feature 

Extraction. Xiao, X., +, TIP 2021 108-120
Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 

Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884
MESNet: A Convolutional Neural Network for Spotting Multi-Scale 

Micro-Expression Intervals in Long Videos. Wang, S., +, TIP 2021 3956-
3969

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Scale Low-Discriminative Feature Reactivation for Weakly Super-
vised Object Localization. Wang, B., +, TIP 2021 6050-6065

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Multi-Temporal Scene Classification and Scene Change Detection With 
Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618
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No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Robust Segmentation-Free Algorithm for Homogeneity Quantification in 
Images. Milano, F., +, TIP 2021 5533-5544

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

Self-Attention Context Network: Addressing the Threat of Adversarial 
Attacks for Hyperspectral Image Classification. Xu, Y., +, TIP 2021 8671-
8685

Self-Training With Progressive Representation Enhancement for Unsuper-
vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 
2021 8075-8087

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

SFace: Sigmoid-Constrained Hypersphere Loss for Robust Face Recogni-
tion. Zhong, Y., +, TIP 2021 2587-2598

Shadow Removal by a Lightness-Guided Network With Training on 
Unpaired Data. Liu, Z., +, TIP 2021 1853-1865

SlimConv: Reducing Channel Redundancy in Convolutional Neural Net-
works by Features Recombining. Qiu, J., +, TIP 2021 6434-6445

Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-
6916

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
2021 8886-8899

Toward Visual Distortion in Black-Box Attacks. Li, N., +, TIP 2021 6156-
6167

WaveCNet: Wavelet Integrated CNNs to Suppress Aliasing Effect for 
Noise-Robust Image Classification. Li, Q., +, TIP 2021 7074-7089

Image coding
2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 

Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240
Bayer CFA Pattern Compression With JPEG XS. Richter, T., +, TIP 2021 

6557-6569
Better Compression With Deep Pre-Editing. Talebi, H., +, TIP 2021 6673-

6685

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Cover-Lossless Robust Image Watermarking Against Geometric Deforma-
tions. Hu, R., +, TIP 2021 318-331

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Deep-Learned Regularization and Proximal Operator for Image Compres-
sive Sensing. Chen, Z., +, TIP 2021 7112-7126

Designing Interpretable Recurrent Neural Networks for Video Reconstruc-
tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113

Distributed Learning and Inference With Compressed Images. Katakol, S., 
+, TIP 2021 3069-3083

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 
Doutsi, E., +, TIP 2021 4305-4315

Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 
1784-1798

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191

FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 
TIP 2021 3192-3203

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Hierarchical Alternate Interaction Network for RGB-D Salient Object 
Detection. Li, G., +, TIP 2021 3528-3542

Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 
Zha, S., +, TIP 2021 1527-1541

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095
IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-

tion Detection. Wang, H., +, TIP 2021 6583-6593
Joint Hand-Object 3D Reconstruction From a Single Image With Cross-

Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021
KT-GAN: Knowledge-Transfer Generative Adversarial Network for Text-

to-Image Synthesis. Tan, H., +, TIP 2021 1275-1290
Learnable Descriptors for Visual Search. Migliorati, A., +, TIP 2021 80-91
Light Field Image Super-Resolution Using Deformable Convolution. Wang, 

Y., +, TIP 2021 1057-1071
Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 

Tu, Z., +, TIP 2021 5678-5691
Pose Flow Learning From Person Images for Pose Guided Synthesis. Zheng, 

H., +, TIP 2021 1898-1909
ProxIQA: A Proxy Approach to Perceptual Optimization of Learned Image 

Compression. Chen, L., +, TIP 2021 360-373
Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-

volutional Networks. Wang, J., +, TIP 2021 4225-4237
Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 

Xu, B., +, TIP 2021 2207-2219
Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 

Image Enhancement. Yang, W., +, TIP 2021 2072-2086
SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-

tural Representations. Yan, N., +, TIP 2021 8939-8954
Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 

5819-5834
Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-

pression. Zhang, X., +, TIP 2021 963-975
Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 

2021 4667-4677
Image color analysis

3D Interactive Segmentation With Semi-Implicit Representation and Active 
Learning. Deng, J., +, TIP 2021 9402-9417
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A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-
fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 
Oliveira, A.Q., +, TIP 2021 6408-6419

Adaptive Context-Aware Multi-Modal Network for Depth Completion. 
Zhao, S., +, TIP 2021 5264-5276

Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 
C., +, TIP 2021 7241-7255

ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-
tion. Xiong, Z., +, TIP 2021 2722-2733

Backward Attentive Fusing Network With Local Aggregation Classifier for 
3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984

Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Bayer CFA Pattern Compression With JPEG XS. Richter, T., +, TIP 2021 
6557-6569

Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 
3568-3580

Bi-Directional Exponential Angular Triplet Loss for RGB-Infrared Person 
Re-Identification. Ye, H., +, TIP 2021 1583-1595

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Bilateral Attention Network for RGB-D Salient Object Detection. Zhang, Z., 
+, TIP 2021 1949-1961

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

CDNet: Complementary Depth Network for RGB-D Salient Object Detec-
tion. Jin, W., +, TIP 2021 3376-3390

Data-Level Recombination and Lightweight Fusion Scheme for RGB-D 
Salient Object Detection. Wang, X., +, TIP 2021 458-471

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Deep Dichromatic Guided Learning for Illuminant Estimation. Woo, S., +, 
TIP 2021 3623-3636

Deep Dichromatic Model Estimation Under AC Light Sources. Yoo, J., +, 
TIP 2021 7064-7073

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

Depth-Quality-Aware Salient Object Detection. Chen, C., +, TIP 2021 2350-
2363

Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 
G.D., +, TIP 2021 853-867

DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 
Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024

Dual Color Space Guided Sketch Colorization. Dou, Z., +, TIP 2021 7292-
7304

Enhancement and Speedup of Photometric Compensation for Projectors by 
Reducing Inter-Pixel Coupling and Calibration Patterns. Shih, K., +, TIP 
2021 418-430

Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 
Model Inference. Liu, X., +, TIP 2021 2127-2140

Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 
Guo, Q., +, TIP 2021 1812-1824

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Globally and Locally Semantic Colorization via Exemplar-Based Broad-
GAN. Li, H., +, TIP 2021 8526-8539

GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 
Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802

GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 
X., +, TIP 2021 8847-8860

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 
Dataset. Deng, X., +, TIP 2021 4275-4290

Hierarchical Alternate Interaction Network for RGB-D Salient Object 
Detection. Li, G., +, TIP 2021 3528-3542

Hierarchical Image Segmentation Based on Nonsymmetry and Anti-Packing 
Pattern Representation Model. Zheng, Y., +, TIP 2021 2408-2421

Homogeneous-to-Heterogeneous: Unsupervised Learning for RGB-Infrared 
Person Re-Identification. Liang, W., +, TIP 2021 6392-6407

IDE: Image Dehazing and Exposure Using an Enhanced Atmospheric Scat-
tering Model. Ju, M., +, TIP 2021 2180-2192

IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-
9057

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Intensity-Aware Single-Image Deraining With Semantic and Color Regular-
ization. Xu, K., +, TIP 2021 8497-8509

Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095
Joint Denoising and Demosaicking With Green Channel Prior for Real-

World Burst Images. Guo, S., +, TIP 2021 6930-6942
Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 

Zhang, P., +, TIP 2021 3335-3347
Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 

TIP 2021 1116-1129
Learning Methodologies to Generate Kernel-Learning-Based Image Down-

scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539
Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 

2021 2850-2861
Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 

Dehazing. Ullah, H., +, TIP 2021 8968-8982
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
Meta-Knowledge Learning and Domain Adaptation for Unseen Background 

Subtraction. Zhang, J., +, TIP 2021 9058-9068
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 

Tu, Z., +, TIP 2021 5678-5691
Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-

mids. Li, Z., +, TIP 2021 9270-9279
Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 

Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822
Multi-Stream Attention-Aware Graph Convolution Network for Video 

Salient Object Detection. Xu, M., +, TIP 2021 4183-4197
Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 

Kurihara, K., +, TIP 2021 6528-6543
Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-

sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149
Optimal Pre-Filtering for Improving Facebook Shared Images. Sun, W., +, 

TIP 2021 6292-6306
PCG-TAL: Progressive Cross-Granularity Cooperation for Temporal Action 

Localization. Su, R., +, TIP 2021 2103-2113
Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 

G., +, TIP 2021 5452-5462
PlenoptiCam v1.0: A Light-Field Imaging Framework. Hahne, C., +, TIP 

2021 6757-6771
Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 

7280-7291
Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 

Global Transforms. Gao, Q., +, TIP 2021 7378-7390
Reduced Reference Perceptual Quality Model With Application to Rate 

Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636
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RefineDNet: A Weakly Supervised Refinement Framework for Single Image 
Dehazing. Zhao, S., +, TIP 2021 3391-3404

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Revisiting Shadow Detection: A New Benchmark Dataset for Complex 
World. Hu, X., +, TIP 2021 1925-1934

RGB-D Salient Object Detection With Ubiquitous Target Awareness. Zhao, 
Y., +, TIP 2021 7717-7731

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Robust Sparse Representation in Quaternion Space. Wang, Y., +, TIP 2021 
3637-3649

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Salient Object Detection With Purificatory Mechanism and Structural Simi-
larity Loss. Li, J., +, TIP 2021 6855-6868

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640

Self-Supervised Colorization Towards Monochrome-Color Camera Systems 
Using Cycle CNN. Dong, X., +, TIP 2021 6609-6622

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

Shadow Removal by a Lightness-Guided Network With Training on 
Unpaired Data. Liu, Z., +, TIP 2021 1853-1865

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Spatial Information Guided Convolution for Real-Time RGBD Semantic 
Segmentation. Chen, L., +, TIP 2021 2313-2324

Spectral Super-Resolution Network Guided by Intrinsic Properties of Hyper-
spectral Imagery. Hang, R., +, TIP 2021 7256-7265

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

Visible-NIR Image Fusion Based on Top-Hat Transform. Herrera-Arellano, 
M., +, TIP 2021 4962-4972

Image denoising
A Non-Local Superpatch-Based Algorithm Exploiting Low Rank Prior for 

Restoration of Hyperspectral Images. Sarkar, S., +, TIP 2021 6335-6348
Accurate and Fast Image Denoising via Attention Guided Scaling. Zhang, Y., 

+, TIP 2021 6255-6265
Adversarial Training for Solving Inverse Problems in Image Processing. 

Zou, Z., +, TIP 2021 2513-2525
AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-

ing. Zhang, Z., +, TIP 2021 1487-1500
Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 

M., +, TIP 2021 1232-1244
Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
Burst Photography for Learning to Enhance Extremely Dark Images. Kara-

deniz, A.S., +, TIP 2021 9372-9385
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368
Deep K-SVD Denoising. Scetbon, M., +, TIP 2021 5944-5955
Deep-Masking Generative Network: A Unified Framework for Background 

Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882
Denoising-Based Turbo Message Passing for Compressed Video Back-

ground Subtraction. Xue, Z., +, TIP 2021 2682-2696
Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 

V.A., +, TIP 2021 1962-1972

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Image Denoising Based on Fractional Gradient Vector Flow and Overlap-
ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 
+, TIP 2021 4802-4813

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Progressive Feature Enhancement for Person Re-Identification. Zhong, Y., 
+, TIP 2021 8384-8395

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

RefineDNet: A Weakly Supervised Refinement Framework for Single Image 
Dehazing. Zhao, S., +, TIP 2021 3391-3404

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

SSIM Compliant Modeling Framework With Denoising and Deblurring 
Applications. Bhatt, R., +, TIP 2021 2611-2626

The Role of Redundant Bases and Shrinkage Functions in Image Denoising. 
Hel-Or, Y., +, TIP 2021 3778-3792

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199

Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485
Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-

mization Learning. Sun, J., +, TIP 2021 2935-2946
Image edge detection

Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 
Graph Model. Hu, X., +, TIP 2021 8102-8115

Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 
TIP 2021 7567-7577

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

Image Denoising Based on Fractional Gradient Vector Flow and Overlap-
ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540

Image enhancement
A Context-Based Image Contrast Enhancement Using Energy Equalization 

With Clipping Limit. Srinivas, K., +, TIP 2021 5391-5401
Adversarial Training for Solving Inverse Problems in Image Processing. 

Zou, Z., +, TIP 2021 2513-2525
An Accurate and Lightweight Method for Human Body Image Super-Reso-

lution. Liu, Y., +, TIP 2021 2888-2897
Attentive Feature Refinement Network for Single Rainy Image Restoration. 

Wang, G., +, TIP 2021 3734-3747
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Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Better Compression With Deep Pre-Editing. Talebi, H., +, TIP 2021 6673-
6685

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-
olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828

Deep Coupled Feedback Network for Joint Exposure Fusion and Image 
Super-Resolution. Deng, X., +, TIP 2021 3098-3112

Deep Dehazing Network With Latent Ensembling Architecture and Adver-
sarial Learning. Li, Y., +, TIP 2021 1354-1368

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 
and Rainmaking. Wei, Y., +, TIP 2021 4788-4801

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191

Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-
mization. Zhang, S., +, TIP 2021 4291-4304

EnlightenGAN: Deep Light Enhancement Without Paired Supervision. 
Jiang, Y., +, TIP 2021 2340-2349

Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-
geneity Enhancement. Chen, D., +, TIP 2021 5138-5153

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 
Lamba, M., +, TIP 2021 1501-1513

HDR-GAN: HDR Image Reconstruction From Multi-Exposed LDR Images 
With Large Motions. Niu, Y., +, TIP 2021 3885-3896

Hierarchical and Interactive Refinement Network for Edge-Preserving 
Salient Object Detection. Zhou, S., +, TIP 2021 1-14

Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 
Zha, S., +, TIP 2021 1527-1541

IDE: Image Dehazing and Exposure Using an Enhanced Atmospheric Scat-
tering Model. Ju, M., +, TIP 2021 2180-2192

Image Defogging Quality Assessment: Real-World Database and Method. 
Liu, W., +, TIP 2021 176-190

Intensity-Aware Single-Image Deraining With Semantic and Color Regular-
ization. Xu, K., +, TIP 2021 8497-8509

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 
Video. Ding, Q., +, TIP 2021 6459-6472

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 
Global Transforms. Gao, Q., +, TIP 2021 7378-7390

RefineDNet: A Weakly Supervised Refinement Framework for Single Image 
Dehazing. Zhao, S., +, TIP 2021 3391-3404

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Shape-Preserving Stereo Object Remapping via Object-Consistent Grid 
Warping. Li, B., +, TIP 2021 5889-5904

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

Superpixel-Based Quality Assessment of Multi-Exposure Image Fusion for 
Both Static and Dynamic Scenes. Fang, Y., +, TIP 2021 2526-2537

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485
Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-

work. Shen, W., +, TIP 2021 277-292
Visible-NIR Image Fusion Based on Top-Hat Transform. Herrera-Arellano, 

M., +, TIP 2021 4962-4972
Image filtering

A Comprehensive Bi-Static Amplitude Compensated Range Migration 
Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049

Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 
Huang, Z., +, TIP 2021 5439-5451

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Combining Progressive Rethinking and Collaborative Learning: A Deep 
Framework for In-Loop Filtering. Wang, D., +, TIP 2021 4198-4211

Distributed Connected Component Filtering and Analysis in 2D and 3D 
Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 
Retrieval. Brogan, J., +, TIP 2021 6892-6905

Hierarchical and Interactive Refinement Network for Edge-Preserving 
Salient Object Detection. Zhou, S., +, TIP 2021 1-14

Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-
ness. Zhu, M., +, TIP 2021 4855-4866

Interleaved Deep Artifacts-Aware Attention Mechanism for Concrete Struc-
tural Defect Classification. Bhattacharya, G., +, TIP 2021 6957-6969

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 
S., +, TIP 2021 3263-3278

Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 
TIP 2021 1116-1129

Resolution Learning in Deep Convolutional Networks Using Scale-Space 
Theory. Pintea, S.L., +, TIP 2021 8342-8353

Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 
2021 8075-8087

Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485
Image forensics

Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 
Retrieval. Brogan, J., +, TIP 2021 6892-6905

Image fusion
A Bilevel Integrated Model With Data-Driven Layer Ensemble for 

Multi-Modality Image Fusion. Liu, R., +, TIP 2021 1261-1274
A Domain-Guided Noise-Optimization-Based Inversion Method for Facial 

Image Manipulation. Yang, N., +, TIP 2021 6198-6211
A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 

Defect Detection. Hu, B., +, TIP 2021 472-486
Adaptive Context-Aware Multi-Modal Network for Depth Completion. 

Zhao, S., +, TIP 2021 5264-5276
Adversarial Multi-Path Residual Network for Image Super-Resolution. 

Wang, Q., +, TIP 2021 6648-6658
Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-

olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828
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CDNet: Complementary Depth Network for RGB-D Salient Object Detec-
tion. Jin, W., +, TIP 2021 3376-3390

Cross-Layer Feature Pyramid Network for Salient Object Detection. Li, Z., 
+, TIP 2021 4587-4598

DAN: Deep-Attention Network for 3D Shape Recognition. Nie, W., +, TIP 
2021 4371-4383

Data-Level Recombination and Lightweight Fusion Scheme for RGB-D 
Salient Object Detection. Wang, X., +, TIP 2021 458-471

Deep Coupled Feedback Network for Joint Exposure Fusion and Image 
Super-Resolution. Deng, X., +, TIP 2021 3098-3112

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

Depth-Quality-Aware Salient Object Detection. Chen, C., +, TIP 2021 2350-
2363

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 
Model Inference. Liu, X., +, TIP 2021 2127-2140

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
Global-Feature Encoding U-Net (GEU-Net) for Multi-Focus Image Fusion. 

Xiao, B., +, TIP 2021 163-175
GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 

Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
HDR-GAN: HDR Image Reconstruction From Multi-Exposed LDR Images 

With Large Motions. Niu, Y., +, TIP 2021 3885-3896
Hierarchical Paired Channel Fusion Network for Street Scene Change 

Detection. Lei, Y., +, TIP 2021 55-67
HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-

lite Video Tracking. Shao, J., +, TIP 2021 3056-3068
Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 

X., +, TIP 2021 2263-2275
Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 

Residual Learning. Zhu, Z., +, TIP 2021 1423-1438
Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 

Zhang, P., +, TIP 2021 3335-3347
Layer-Output Guided Complementary Attention Learning for Image Defo-

cus Blur Detection. Li, J., +, TIP 2021 3748-3763
Learning Complete and Discriminative Direction Pattern for Robust Palm-

print Recognition. Zhao, S., +, TIP 2021 1001-1014
Learning Diverse Models for End-to-End Ensemble Tracking. Wang, N., +, 

TIP 2021 2220-2231
Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 

Dialogue. Yu, J., +, TIP 2021 220-233
Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 

TIP 2021 1116-1129
Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 

Approach. Wang, T., +, TIP 2021 1245-1260
Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 

TIP 2021 5754-5768
Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 

Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822
Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 

+, TIP 2021 2923-2934
Multi-Temporal Scene Classification and Scene Change Detection With 

Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394
Multidataset Independent Subspace Analysis With Application to Multi-

modal Fusion. Silva, R.F., +, TIP 2021 588-602
One-Class Fingerprint Presentation Attack Detection Using Auto-Encoder 

Network. Liu, F., +, TIP 2021 2394-2407
Panoptic Feature Fusion Net: A Novel Instance Segmentation Paradigm for 

Biomedical and Biological Images. Liu, D., +, TIP 2021 2045-2059

Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 
Video. Ding, Q., +, TIP 2021 6459-6472

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

SlimConv: Reducing Channel Redundancy in Convolutional Neural Net-
works by Features Recombining. Qiu, J., +, TIP 2021 6434-6445

Superpixel-Based Quality Assessment of Multi-Exposure Image Fusion for 
Both Static and Dynamic Scenes. Fang, Y., +, TIP 2021 2526-2537

Visible-NIR Image Fusion Based on Top-Hat Transform. Herrera-Arellano, 
M., +, TIP 2021 4962-4972

Image matching
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
Bi-Directional Exponential Angular Triplet Loss for RGB-Infrared Person 

Re-Identification. Ye, H., +, TIP 2021 1583-1595
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572
Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 

Flow. Deng, Y., +, TIP 2021 5835-5847
Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 

Point Cloud. Guo, J., +, TIP 2021 5072-5084
Efficient Face Detection in the Fisheye Image Domain. Yang, C., +, TIP 

2021 5641-5651
Evaluating the Stability of Spatial Keypoints via Cluster Core Correspon-

dence Index. Mukherjee, S., +, TIP 2021 386-401
Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 

Retrieval. Brogan, J., +, TIP 2021 6892-6905
Few-Shot Common-Object Reasoning Using Common-Centric Localization 

Network. Zhu, L., +, TIP 2021 4253-4262
FFD: Fast Feature Detector. Ghahremani, M., +, TIP 2021 1153-1168
Generalized MSFA Engineering With Structural and Adaptive Nonlocal 

Demosaicing. Bian, L., +, TIP 2021 7867-7877
Globally and Locally Semantic Colorization via Exemplar-Based Broad-

GAN. Li, H., +, TIP 2021 8526-8539
Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 

W., +, TIP 2021 5122-5137
Heterogeneous Domain Adaptation by Information Capturing and Distribu-

tion Matching. Wu, H., +, TIP 2021 6364-6376
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 

2021 5545-5558
Joint Person Objectness and Repulsion for Person Search. Yao, H., +, TIP 

2021 685-696
Learnable Descriptors for Visual Search. Migliorati, A., +, TIP 2021 80-91
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Deep Lucas-Kanade Siamese Network for Visual Tracking. Yao, S., 

+, TIP 2021 4814-4827
Learning Modal-Invariant Angular Metric by Cyclic Projection Network for 

VIS-NIR Person Re-Identification. Zhang, Q., +, TIP 2021 8019-8033
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
Multi-Relation Attention Network for Image Patch Matching. Quan, D., +, 

TIP 2021 7127-7142
Person Re-Identification With Reinforced Attribute Attention Selection. 

Zhang, J., +, TIP 2021 603-616
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Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Progressive Feature Enhancement for Person Re-Identification. Zhong, Y., 
+, TIP 2021 8384-8395

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-
fication. Zhou, Q., +, TIP 2021 1623-1638

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Toward Fine-Grained Sketch-Based 3D Shape Retrieval. Qi, A., +, TIP 2021 
8595-8606

Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-
mization Learning. Sun, J., +, TIP 2021 2935-2946

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Image motion
Action Anticipation Using Pairwise Human-Object Interactions and Trans-

formers. Roy, D., +, TIP 2021 8116-8129
Image motion analysis

3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 
Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-
poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

ChipQA: No-Reference Video Quality Prediction via Space-Time Chips. 
Ebenezer, J.P., +, TIP 2021 8059-8074

Condition-Aware Comparison Scheme for Gait Recognition. Wu, H., +, TIP 
2021 2734-2744

Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 
S., +, TIP 2021 8797-8810

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 
5559-5572

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

Extremely Lightweight Skeleton-Based Action Recognition With Shift-
GCN++. Cheng, K., +, TIP 2021 7333-7348

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

HDR-GAN: HDR Image Reconstruction From Multi-Exposed LDR Images 
With Large Motions. Niu, Y., +, TIP 2021 3885-3896

Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 
G., +, TIP 2021 5168-5181

Hierarchical Generation of Human Pose With Part-Based Layer Representa-
tion. Wu, X., +, TIP 2021 7856-7866

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Human Interaction Understanding With Joint Graph Decomposition and 
Node Labeling. Wang, Z., +, TIP 2021 6240-6254

Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 
X., +, TIP 2021 2263-2275

I Understand You: Blind 3D Human Attention Inference From the Perspec-
tive of Third-Person. Shi, X., +, TIP 2021 6212-6225

Improved Multiple-Image-Based Reflection Removal Algorithm Using 
Deep Neural Networks. Li, T., +, TIP 2021 68-79

Improving Weakly Supervised Temporal Action Localization by Exploiting 
Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

KFC: An Efficient Framework for Semi-Supervised Temporal Action Local-
ization. Ding, X., +, TIP 2021 6869-6878

Learning Dynamical Human-Joint Affinity for 3D Pose Estimation in Vid-
eos. Zhang, J., +, TIP 2021 7914-7925

Learning Event Representations for Temporal Segmentation of Image 
Sequences by Dynamic Graph Embedding. Dimiccoli, M., +, TIP 2021 
1476-1486

Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 
2021 1143-1152

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Multi-View Gait Image Generation for Cross-View Gait Recognition. Chen, 
X., +, TIP 2021 3041-3055

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775

Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 
+, TIP 2021 2562-2574

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
2029-2044

PCG-TAL: Progressive Cross-Granularity Cooperation for Temporal Action 
Localization. Su, R., +, TIP 2021 2103-2113

Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 
Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305

PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 
Motion Prediction. Wang, H., +, TIP 2021 6096-6106

Quality Assessment of Free-Viewpoint Videos by Quantifying the Elastic 
Changes of Multi-Scale Motion Trajectories. Ling, S., +, TIP 2021 517-531

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Scene Adaptive Online Surveillance Video Synopsis via Dynamic Tube 
Rearrangement Using Octree. Yang, Y., +, TIP 2021 8318-8331

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 
Network. Zhou, W., +, TIP 2021 3597-3609

ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 
Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-
ognition. Bian, C., +, TIP 2021 2963-2976

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951
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Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
2021 8886-8899

Together Recognizing, Localizing and Summarizing Actions in Egocentric 
Videos. Sahu, A., +, TIP 2021 4330-4340

Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 
Y., +, TIP 2021 9321-9331

VR Sickness Versus VR Presence: A Statistical Prediction Model. Kim, W., 
+, TIP 2021 559-571

Image processing
A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-

fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

Adversarial Attack Against Deep Saliency Models Powered by Non-Redun-
dant Priors. Che, Z., +, TIP 2021 1973-1988

Adversarial Training for Solving Inverse Problems in Image Processing. 
Zou, Z., +, TIP 2021 2513-2525

Cross-Modal Knowledge Adaptation for Language-Based Person Search. 
Chen, Y., +, TIP 2021 4057-4069

Embedding Perspective Analysis Into Multi-Column Convolutional Neural 
Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407

Hybrid Regularization of Diffusion Process for Visual Re-Ranking. Zheng, 
D., +, TIP 2021 3705-3719

Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-
Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Multi-Domain Image-to-Image Translation via a Unified Circular Frame-
work. Wang, Y., +, TIP 2021 670-684

Multi-Sentence Auxiliary Adversarial Networks for Fine-Grained Text-to-
Image Synthesis. Yang, Y., +, TIP 2021 2798-2809

No-Reference Quality Assessment for Screen Content Images Using Visual 
Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

SDP-GAN: Saliency Detail Preservation Generative Adversarial Networks 
for High Perceptual Quality Style Transfer. Li, R., +, TIP 2021 374-385

Semi-Supervised Image Deraining Using Gaussian Processes. Yasarla, R., 
+, TIP 2021 6570-6582

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty-Aware Blind Image Quality Assessment in the Laboratory and 
Wild. Zhang, W., +, TIP 2021 3474-3486

Image quality
It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-

ing Quality. Prakash, C.D., +, TIP 2021 9220-9230
Image recognition

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Study of Multi-Task and Region-Wise Deep Learning for Food Ingredient 
Recognition. Chen, J., +, TIP 2021 1514-1526

Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-
ognition. Wan, J., +, TIP 2021 5085-5095

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

Combining Appearance and Gradient Information for Image Symmetry 
Detection. Gnutti, A., +, TIP 2021 5708-5723

Complementary Pseudo Labels for Unsupervised Domain Adaptation On 
Person Re-Identification. Feng, H., +, TIP 2021 2898-2907

Condition-Aware Comparison Scheme for Gait Recognition. Wu, H., +, TIP 
2021 2734-2744

Cross-Dataset Point Cloud Recognition Using Deep-Shallow Domain Adap-
tation Network. Wang, F., +, TIP 2021 7364-7377

DASGIL: Domain Adaptation for Semantic and Geometric-Aware Image-
Based Localization. Hu, H., +, TIP 2021 1342-1353

Depth Privileged Scene Recognition via Dual Attention Hallucination. 
Chen, J., +, TIP 2021 9164-9178

DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-
tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219

Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 
X., +, TIP 2021 2263-2275

Improving Weakly Supervised Temporal Action Localization by Exploiting 
Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Interleaved Deep Artifacts-Aware Attention Mechanism for Concrete Struc-
tural Defect Classification. Bhattacharya, G., +, TIP 2021 6957-6969

IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-
tion Detection. Wang, H., +, TIP 2021 6583-6593

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 
TIP 2021 1116-1129

Learning to Discover Multi-Class Attentional Regions for Multi-Label 
Image Recognition. Gao, B., +, TIP 2021 5920-5932

Modeling Sub-Actions for Weakly Supervised Temporal Action Localiza-
tion. Huang, L., +, TIP 2021 5154-5167

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Scale Structure-Aware Network for Weakly Supervised Temporal 
Action Detection. Yang, W., +, TIP 2021 5848-5861

Multi-View Gait Image Generation for Cross-View Gait Recognition. Chen, 
X., +, TIP 2021 3041-3055

Multitask Identity-Aware Image Steganography via Minimax Optimization. 
Cui, J., +, TIP 2021 8567-8579

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Progressive Modality Cooperation for Multi-Modality Domain Adaptation. 
Zhang, W., +, TIP 2021 3293-3306

Push for Center Learning via Orthogonalization and Subspace Masking for 
Person Re-Identification. Wang, W., +, TIP 2021 907-920

Robust Text Image Recognition via Adversarial Sequence-to-Sequence 
Domain Adaptation. Zhang, Y., +, TIP 2021 3922-3933

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 
Xu, B., +, TIP 2021 2207-2219

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

TMMF: Temporal Multi-Modal Fusion for Single-Stage Continuous Gesture 
Recognition. Gammulle, H., +, TIP 2021 7689-7701

Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-
mization Learning. Sun, J., +, TIP 2021 2935-2946

Image reconstruction
3D Face From X: Learning Face Shape From Diverse Sources. Guo, Y., +, 

TIP 2021 3815-3827
A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 

for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

A Domain-Guided Noise-Optimization-Based Inversion Method for Facial 
Image Manipulation. Yang, N., +, TIP 2021 6198-6211

A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 
Oliveira, A.Q., +, TIP 2021 6408-6419

A Lightweight Depth Estimation Network for Wide-Baseline Light Fields. 
Li, Y., +, TIP 2021 2288-2300

Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-
ance. Gofer, E., +, TIP 2021 8900-8912

AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-
ing. Zhang, Z., +, TIP 2021 1487-1500

An Accurate and Lightweight Method for Human Body Image Super-Reso-
lution. Liu, Y., +, TIP 2021 2888-2897

Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 
C., +, TIP 2021 7241-7255
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Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-
poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 
Prior. Jin, D., +, TIP 2021 3240-3251

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

Combining Progressive Rethinking and Collaborative Learning: A Deep 
Framework for In-Loop Filtering. Wang, D., +, TIP 2021 4198-4211

Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 
7156-7169

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247
Deep Shearlet Residual Learning Network for Single Image Super-Resolu-

tion. Geng, T., +, TIP 2021 4129-4142
Deep-Learned Regularization and Proximal Operator for Image Compres-

sive Sensing. Chen, Z., +, TIP 2021 7112-7126
Defense Against Adversarial Attacks by Reconstructing Images. Zhang, S., 

+, TIP 2021 6117-6129
Designing Interpretable Recurrent Neural Networks for Video Reconstruc-

tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113
Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 

2021 5665-5677
Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 

Doutsi, E., +, TIP 2021 4305-4315
Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 

W., +, TIP 2021 6168-6183
Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 

2697-2707
End-to-End Light Field Spatial Super-Resolution Network Using Multiple 

Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968
Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-

mization. Zhang, S., +, TIP 2021 4291-4304
Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 

Model Inference. Liu, X., +, TIP 2021 2127-2140
F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 

Networks. Wu, X., +, TIP 2021 8658-8670
Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-

spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 
and Random Forests. Liu, Z., +, TIP 2021 4157-4170

Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 
Camera. Han, K., +, TIP 2021 2141-2154

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 
Lamba, M., +, TIP 2021 1501-1513

HDR-GAN: HDR Image Reconstruction From Multi-Exposed LDR Images 
With Large Motions. Niu, Y., +, TIP 2021 3885-3896

Heterogeneous Domain Adaptation by Information Capturing and Distribu-
tion Matching. Wu, H., +, TIP 2021 6364-6376

Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 
Zha, S., +, TIP 2021 1527-1541

I Understand You: Blind 3D Human Attention Inference From the Perspec-
tive of Third-Person. Shi, X., +, TIP 2021 6212-6225

Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-
ness. Zhu, M., +, TIP 2021 4855-4866

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 
2021 5545-5558

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Joint Hand-Object 3D Reconstruction From a Single Image With Cross-
Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Light Field Image Super-Resolution Using Deformable Convolution. Wang, 
Y., +, TIP 2021 1057-1071

Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 
2021 4114-4128

Light Field View Synthesis via Aperture Disparity and Warping Confidence 
Map. Meng, N., +, TIP 2021 3908-3921

Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 
Dehazing. Ullah, H., +, TIP 2021 8968-8982

Low-Rank Constrained Super-Resolution for Mixed-Resolution Multiview 
Video. Lu, S., +, TIP 2021 1072-1085

LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 
Denoising. Zhang, H., +, TIP 2021 8743-8758

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 
6024-6035

On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 
+, TIP 2021 4802-4813

Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-
work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690

Reduced Reference Perceptual Quality Model With Application to Rate 
Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

Revisiting Shadow Detection: A New Benchmark Dataset for Complex 
World. Hu, X., +, TIP 2021 1925-1934

Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 
Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 
Imaging. Yang, F., +, TIP 2021 7025-7037

Robust Sparse Representation in Quaternion Space. Wang, Y., +, TIP 2021 
3637-3649

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

SADRNet: Self-Aligned Dual Face Regression Networks for Robust 3D 
Dense Face Alignment and Reconstruction. Ruan, Z., +, TIP 2021 5793-
5806

Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-
volutional Networks. Wang, J., +, TIP 2021 4225-4237

Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 
Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893
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SlimConv: Reducing Channel Redundancy in Convolutional Neural Net-
works by Features Recombining. Qiu, J., +, TIP 2021 6434-6445

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 
+, TIP 2021 8999-9013

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Image registration
Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 

Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016
Robust Content-Adaptive Global Registration for Multimodal Retinal 

Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

Image representation
2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 

Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 

Liao, K., +, TIP 2021 3362-3375
A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-

fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

A Novel Eye Center Localization Method for Head Poses With Large Rota-
tions. Hsu, W., +, TIP 2021 1369-1381

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Sparse Representation Based Joint Demosaicing Method for Single-Chip 
Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-
tion for Video QA. Jin, W., +, TIP 2021 5477-5489

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

An Accurate and Lightweight Method for Human Body Image Super-Reso-
lution. Liu, Y., +, TIP 2021 2888-2897

Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-
ognition. Wan, J., +, TIP 2021 5085-5095

AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-
work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-
tion. Xiong, Z., +, TIP 2021 2722-2733

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Backward Attentive Fusing Network With Local Aggregation Classifier for 
3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984

Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Batch Coherence-Driven Network for Part-Aware Person Re-Identification. 
Wang, K., +, TIP 2021 3405-3418

Bidirectional Interaction Network for Person Re-Identification. Chen, X., +, 
TIP 2021 1935-1948

Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 
Prior. Jin, D., +, TIP 2021 3240-3251

CDNet: Complementary Depth Network for RGB-D Salient Object Detec-
tion. Jin, W., +, TIP 2021 3376-3390

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Combining Appearance and Gradient Information for Image Symmetry 
Detection. Gnutti, A., +, TIP 2021 5708-5723

Condition-Aware Comparison Scheme for Gait Recognition. Wu, H., +, TIP 
2021 2734-2744

Consistency Graph Modeling for Semantic Correspondence. He, J., +, TIP 
2021 4932-4946

Conversational Image Search. Nie, L., +, TIP 2021 7732-7743
Cross-Dataset Point Cloud Recognition Using Deep-Shallow Domain Adap-

tation Network. Wang, F., +, TIP 2021 7364-7377
Cubemap-Based Perception-Driven Blind Quality Assessment for 

360-degree Images. Jiang, H., +, TIP 2021 2364-2377
CycleSegNet: Object Co-Segmentation With Cycle Refinement and Region 

Correspondence. Zhang, C., +, TIP 2021 5652-5664
DAN: Deep-Attention Network for 3D Shape Recognition. Nie, W., +, TIP 

2021 4371-4383
DASGIL: Domain Adaptation for Semantic and Geometric-Aware Image-

Based Localization. Hu, H., +, TIP 2021 1342-1353
Data-Level Recombination and Lightweight Fusion Scheme for RGB-D 

Salient Object Detection. Wang, X., +, TIP 2021 458-471
Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 

Depth Priors. Zhang, K., +, TIP 2021 7419-7431
Deep Spectral Representation Learning From Multi-View Data. Huang, Z., 

+, TIP 2021 5352-5362
Defocus Blur Detection via Boosting Diversity of Deep Ensemble Networks. 

Zhao, W., +, TIP 2021 5426-5438
Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 

Flow. Deng, Y., +, TIP 2021 5835-5847
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 

W., +, TIP 2021 6168-6183
Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 

Point Cloud. Guo, J., +, TIP 2021 5072-5084
Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 

2697-2707
Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-

tion Networks. Zhang, L., +, TIP 2021 3934-3945
ES-Net: Erasing Salient Parts to Learn More in Re-Identification. Shen, D., 

+, TIP 2021 1676-1686
Explicit Facial Expression Transfer via Fine-Grained Representations. Shao, 

Z., +, TIP 2021 4610-4621
Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-

1582
FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 

TIP 2021 3192-3203
Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-

spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183
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Few-Shot Common-Object Reasoning Using Common-Centric Localization 
Network. Zhu, L., +, TIP 2021 4253-4262

Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-
tion. Liu, X., +, TIP 2021 1744-1758

Fine-Grained Fashion Similarity Prediction by Attribute-Specific Embed-
ding Learning. Dong, J., +, TIP 2021 8410-8425

FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-
tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699

Gated Path Selection Network for Semantic Segmentation. Geng, Q., +, TIP 
2021 2436-2449

Geometrically Editable Face Image Translation With Adversarial Networks. 
Jiang, S., +, TIP 2021 2771-2783

Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
Globally and Locally Semantic Colorization via Exemplar-Based Broad-

GAN. Li, H., +, TIP 2021 8526-8539
Harmonic Feature Activation for Few-Shot Semantic Segmentation. Liu, B., 

+, TIP 2021 3142-3153
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
Hierarchical Image Segmentation Based on Nonsymmetry and Anti-Packing 

Pattern Representation Model. Zheng, Y., +, TIP 2021 2408-2421
Hierarchical Paired Channel Fusion Network for Street Scene Change 

Detection. Lei, Y., +, TIP 2021 55-67
Homogeneous-to-Heterogeneous: Unsupervised Learning for RGB-Infrared 

Person Re-Identification. Liang, W., +, TIP 2021 6392-6407
HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 

TIP 2021 4540-4554
Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 

X., +, TIP 2021 2263-2275
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
iCmSC: Incomplete Cross-Modal Subspace Clustering. Wang, Q., +, TIP 

2021 305-317
Image Restoration via Reconciliation of Group Sparsity and Low-Rank 

Models. Zha, Z., +, TIP 2021 5223-5238
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Interaction-Integrated Network for Natural Language Moment Localization. 

Ning, K., +, TIP 2021 2538-2548
Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-

olution. Huang, Y., +, TIP 2021 2325-2339
Joint Feature Optimization and Fusion for Compressed Action Recognition. 

Li, H., +, TIP 2021 7926-7937
Joint Learning of Latent Similarity and Local Embedding for Multi-View 

Clustering. Huang, A., +, TIP 2021 6772-6784
Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 

TIP 2021 8034-8045
Knowledge Exchange Between Domain-Adversarial and Private Networks 

Improves Open Set Image Classification. Zhou, H., +, TIP 2021 5807-5818
L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
Layout-to-Image Translation With Double Pooling Generative Adversarial 

Networks. Tang, H., +, TIP 2021 7903-7913
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Deep Lucas-Kanade Siamese Network for Visual Tracking. Yao, S., 

+, TIP 2021 4814-4827
Learning Diverse Models for End-to-End Ensemble Tracking. Wang, N., +, 

TIP 2021 2220-2231
Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 

Dialogue. Yu, J., +, TIP 2021 220-233
Learning Methodologies to Generate Kernel-Learning-Based Image Down-

scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 
Algorithm. Kaya, S., +, TIP 2021 4384-4394

Learning Recurrent Memory Activation Networks for Visual Tracking. Pu, 
S., +, TIP 2021 725-738

Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 
TIP 2021 6498-6511

Loop Closure Detection by Using Global and Local Features With Photo-
metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885

Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-
tional Neural Networks. Shi, X., +, TIP 2021 1662-1675

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

MSB-FCN: Multi-Scale Bidirectional FCN for Object Skeleton Extraction. 
Yang, F., +, TIP 2021 2301-2312

Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-
sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596

Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 
Tu, Z., +, TIP 2021 5678-5691

Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 
and Recognition. Bai, J., +, TIP 2021 5327-5338

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-Scale Structure-Aware Network for Weakly Supervised Temporal 
Action Detection. Yang, W., +, TIP 2021 5848-5861

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

Multi-View Learning a Decomposable Affinity Matrix via Tensor Self-Rep-
resentation on Grassmann Manifold. Wang, H., +, TIP 2021 8396-8409

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775

OIFlow: Occlusion-Inpainting Optical Flow Estimation by Unsupervised 
Learning. Liu, S., +, TIP 2021 6420-6433

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 
Field Coding. Rizkallah, M., +, TIP 2021 5518-5532

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Robust Sparse Representation in Quaternion Space. Wang, Y., +, TIP 2021 
3637-3649

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640
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Self-Training With Progressive Representation Enhancement for Unsuper-
vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-
volutional Networks. Wang, J., +, TIP 2021 4225-4237

Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 
2021 8075-8087

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954

Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-
ognition. Bian, C., +, TIP 2021 2963-2976

Together Recognizing, Localizing and Summarizing Actions in Egocentric 
Videos. Sahu, A., +, TIP 2021 4330-4340

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 
Liang, S., +, TIP 2021 8632-8643

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Weighted Feature Histogram of Multi-Scale Local Patch Using Multi-Bit 
Binary Descriptor for Face Recognition. Yang, H., +, TIP 2021 3858-3871

Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 
Kan, S., +, TIP 2021 501-516

Image resolution
A Domain-Guided Noise-Optimization-Based Inversion Method for Facial 

Image Manipulation. Yang, N., +, TIP 2021 6198-6211
A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-

fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

Adversarial Multi-Path Residual Network for Image Super-Resolution. 
Wang, Q., +, TIP 2021 6648-6658

An Accurate and Lightweight Method for Human Body Image Super-Reso-
lution. Liu, Y., +, TIP 2021 2888-2897

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-
poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 
Prior. Jin, D., +, TIP 2021 3240-3251

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-
olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828

Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 
7156-7169

Convex and Compact Superpixels by Edge- Constrained Centroidal Power 
Diagram. Ma, D., +, TIP 2021 1825-1839

Deep Coupled Feedback Network for Joint Exposure Fusion and Image 
Super-Resolution. Deng, X., +, TIP 2021 3098-3112

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

Deep High-Resolution Representation Learning for Cross-Resolution Per-
son Re-Identification. Zhang, G., +, TIP 2021 8913-8925

Deep Likelihood Network for Image Restoration With Multiple Degradation 
Levels. Guo, Y., +, TIP 2021 2669-2681

Deep Retinex Network for Single Image Dehazing. Li, P., +, TIP 2021 1100-
1115

Direct Unsupervised Super-Resolution Using Generative Adversarial Net-
work (DUS-GAN) for Real-World Data. Prajapati, K., +, TIP 2021 8251-
8264

Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-
tion Networks. Zhang, L., +, TIP 2021 3934-3945

Enhancement and Speedup of Photometric Compensation for Projectors by 
Reducing Inter-Pixel Coupling and Calibration Patterns. Shih, K., +, TIP 
2021 418-430

Estimating Human Pose Efficiently by Parallel Pyramid Networks. Zhao, L., 
+, TIP 2021 6785-6800

Exploit Camera Raw Data for Video Super- Resolution via Hidden Markov 
Model Inference. Liu, X., +, TIP 2021 2127-2140

Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-
mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-
1743

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Heavy-Tailed Self-Similarity Modeling for Single Image Super Resolution. 
Chantas, G., +, TIP 2021 838-852

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 
Residual Learning. Zhu, Z., +, TIP 2021 1423-1438

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 
Wu, B., +, TIP 2021 9259-9269

Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-
olution. Huang, Y., +, TIP 2021 2325-2339

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 
1219-1231

Learning to Zoom-In via Learning to Zoom-Out: Real-World Super-Res-
olution by Generating and Adapting Degradation. Sun, W., +, TIP 2021 
2947-2962

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Light Field Image Super-Resolution Using Deformable Convolution. Wang, 
Y., +, TIP 2021 1057-1071

Light Field View Synthesis via Aperture Disparity and Warping Confidence 
Map. Meng, N., +, TIP 2021 3908-3921

Looking for the Detail and Context Devils: High-Resolution Salient Object 
Detection. Zhang, P., +, TIP 2021 3204-3216

Low-Rank Constrained Super-Resolution for Mixed-Resolution Multiview 
Video. Lu, S., +, TIP 2021 1072-1085
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Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Multi-Stage Degradation Homogenization for Super-Resolution of Face 
Images With Extreme Degradations. Chen, L., +, TIP 2021 5600-5612

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 
Image Dehazing. Zhu, X., +, TIP 2021 7620-7635

Multi-Temporal Scene Classification and Scene Change Detection With 
Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394

New Approaches for Monitoring Image Data. Okhrin, Y., +, TIP 2021 921-
933

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

Resolution Learning in Deep Convolutional Networks Using Scale-Space 
Theory. Pintea, S.L., +, TIP 2021 8342-8353

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Robust Single-Image Super-Resolution via CNNs and TV-TV Minimization. 
Vella, M., +, TIP 2021 7830-7841

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Spatially Constrained Online Dictionary Learning for Source Separation. 
Bhanot, A., +, TIP 2021 3217-3228

Spectral Super-Resolution Network Guided by Intrinsic Properties of Hyper-
spectral Imagery. Hang, R., +, TIP 2021 7256-7265

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 
Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919

TJU-DHD: A Diverse High-Resolution Dataset for Object Detection. Pang, 
Y., +, TIP 2021 207-219

Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 
Alignment. Shao, H., +, TIP 2021 3764-3777

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Image restoration
A Non-Local Superpatch-Based Algorithm Exploiting Low Rank Prior for 

Restoration of Hyperspectral Images. Sarkar, S., +, TIP 2021 6335-6348

A Two-Stage Density-Aware Single Image Deraining Method. Cao, M., +, 
TIP 2021 6843-6854

Adversarial Training for Solving Inverse Problems in Image Processing. 
Zou, Z., +, TIP 2021 2513-2525

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Blind Deconvolution for Poissonian Blurred Image With Total Variation and 
L0-Norm Gradient Regularizations. Dong, W., +, TIP 2021 1030-1043

Blind Image Deblurring Using a Non-Linear Channel Prior Based on Dark 
and Bright Channels. Ge, X., +, TIP 2021 6970-6984

Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-
poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 

Liang, Z., +, TIP 2021 2248-2262
Conditional Generative ConvNets for Exemplar-Based Texture Synthesis. 

Wang, Z., +, TIP 2021 2461-2475
Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 

TIP 2021 1332-1341
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368
Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 

Depth Priors. Zhang, K., +, TIP 2021 7419-7431
Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 

Mohan, M.R.M., +, TIP 2021 4479-4491
Deep Face Rectification for 360° Dual-Fisheye Cameras. Li, Y., +, TIP 2021 

264-276
Deep Likelihood Network for Image Restoration With Multiple Degradation 

Levels. Guo, Y., +, TIP 2021 2669-2681
Deep Outlier Handling for Image Deblurring. Dong, J., +, TIP 2021 1799-

1811
Deep Retinex Network for Single Image Dehazing. Li, P., +, TIP 2021 1100-

1115
Deep-Masking Generative Network: A Unified Framework for Background 

Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882
Distributed Learning and Inference With Compressed Images. Katakol, S., 

+, TIP 2021 3069-3083
Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 

Removal. Zhang, K., +, TIP 2021 7608-7619
Effective Blind Image Deblurring Using Matrix-Variable Optimization. 

Huang, L., +, TIP 2021 4653-4666
Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 

2697-2707
EnlightenGAN: Deep Light Enhancement Without Paired Supervision. 

Jiang, Y., +, TIP 2021 2340-2349
Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 

Guo, Q., +, TIP 2021 1812-1824
Fast Roughness Minimizing Image Restoration Under Mixed Poisson–

Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149
Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 

Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016
Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 

Lamba, M., +, TIP 2021 1501-1513
High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-

deh, S.M., +, TIP 2021 8836-8846
IDE: Image Dehazing and Exposure Using an Enhanced Atmospheric Scat-

tering Model. Ju, M., +, TIP 2021 2180-2192
IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-

9057
Image Defogging Quality Assessment: Real-World Database and Method. 

Liu, W., +, TIP 2021 176-190
Image Denoising Based on Fractional Gradient Vector Flow and Overlap-

ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540
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Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-
ness. Zhu, M., +, TIP 2021 4855-4866

Image Restoration via Reconciliation of Group Sparsity and Low-Rank 
Models. Zha, Z., +, TIP 2021 5223-5238

Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

Intensity-Aware Single-Image Deraining With Semantic and Color Regular-
ization. Xu, K., +, TIP 2021 8497-8509

Layer-Output Guided Complementary Attention Learning for Image Defo-
cus Blur Detection. Li, J., +, TIP 2021 3748-3763

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Light-DehazeNet: A Novel Lightweight CNN Architecture for Single Image 
Dehazing. Ullah, H., +, TIP 2021 8968-8982

Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-
mids. Li, Z., +, TIP 2021 9270-9279

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 
Deblurring. Jung, H., +, TIP 2021 8170-8183

Multitask Identity-Aware Image Steganography via Minimax Optimization. 
Cui, J., +, TIP 2021 8567-8579

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Pixel-Wise Wasserstein Autoencoder for Highly Generative Dehazing. Kim, 
G., +, TIP 2021 5452-5462

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 
Global Transforms. Gao, Q., +, TIP 2021 7378-7390

RefineDNet: A Weakly Supervised Refinement Framework for Single Image 
Dehazing. Zhao, S., +, TIP 2021 3391-3404

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

SSIM Compliant Modeling Framework With Denoising and Deblurring 
Applications. Bhatt, R., +, TIP 2021 2611-2626

Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 
5819-5834

Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-
pression. Zhang, X., +, TIP 2021 963-975

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Image retrieval
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
Adversarial Multi-Label Variational Hashing. Lu, J., +, TIP 2021 332-344
Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-

ognition. Wan, J., +, TIP 2021 5085-5095
Asymmetric Supervised Consistent and Specific Hashing for Cross-Modal 

Retrieval. Meng, M., +, TIP 2021 986-1000

BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-
tion. Li, X., +, TIP 2021 1318-1331

Calibration for Camera–Projector Pairs Using Spheres. Yu, J., +, TIP 2021 
783-793

Conversational Image Search. Nie, L., +, TIP 2021 7732-7743
Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 

Adaptation. Zhao, W., +, TIP 2021 1180-1192
DASGIL: Domain Adaptation for Semantic and Geometric-Aware Image-

Based Localization. Hu, H., +, TIP 2021 1342-1353
Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 

W., +, TIP 2021 7995-8007
Deep Relation Embedding for Cross-Modal Retrieval. Zhang, Y., +, TIP 

2021 617-627
Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-

1582
Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 

Retrieval. Brogan, J., +, TIP 2021 6892-6905
Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 

6744-6756
Few-Shot Common-Object Reasoning Using Common-Centric Localization 

Network. Zhu, L., +, TIP 2021 4253-4262
Fine-Grained Fashion Similarity Prediction by Attribute-Specific Embed-

ding Learning. Dong, J., +, TIP 2021 8410-8425
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 

2021 2784-2797
Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 

Algorithm. Kaya, S., +, TIP 2021 4384-4394
Memorize, Associate and Match: Embedding Enhancement via Fine-Grained 

Alignment for Image-Text Retrieval. Li, J., +, TIP 2021 9193-9207
Multi-Relation Attention Network for Image Patch Matching. Quan, D., +, 

TIP 2021 7127-7142
Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 

and Recognition. Bai, J., +, TIP 2021 5327-5338
Optimal Pre-Filtering for Improving Facebook Shared Images. Sun, W., +, 

TIP 2021 6292-6306
Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 

TIP 2021 4465-4478
Semi-Supervised Dual Relation Learning for Multi-Label Classification. 

Wang, L., +, TIP 2021 9125-9135
Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 

Z., +, TIP 2021 8553-8566
Toward Fine-Grained Sketch-Based 3D Shape Retrieval. Qi, A., +, TIP 2021 

8595-8606
Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 

Liang, S., +, TIP 2021 8632-8643
Unsupervised Discrete Hashing With Affinity Similarity. Jin, S., +, TIP 2021 

6130-6141
Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-

7607
Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 

Kan, S., +, TIP 2021 501-516
Image sampling

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Complementary Pseudo Labels for Unsupervised Domain Adaptation On 
Person Re-Identification. Feng, H., +, TIP 2021 2898-2907

Complementary, Heterogeneous and Adversarial Networks for Image-to-Im-
age Translation. Gao, F., +, TIP 2021 3487-3498

Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 
+, TIP 2021 8354-8367

Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247
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Deep-Learned Regularization and Proximal Operator for Image Compres-
sive Sensing. Chen, Z., +, TIP 2021 7112-7126

Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 
Flow. Deng, Y., +, TIP 2021 5835-5847

DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 
Zhu, W., +, TIP 2021 948-962

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 
1784-1798

Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 
2697-2707

Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 
Zha, S., +, TIP 2021 1527-1541

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Looking for the Detail and Context Devils: High-Resolution Salient Object 
Detection. Zhang, P., +, TIP 2021 3204-3216

Resolution Learning in Deep Convolutional Networks Using Scale-Space 
Theory. Pintea, S.L., +, TIP 2021 8342-8353

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 
Alignment. Shao, H., +, TIP 2021 3764-3777

Image segmentation
3D Interactive Segmentation With Semi-Implicit Representation and Active 

Learning. Deng, J., +, TIP 2021 9402-9417
3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 

Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Contour Co-Tracking Method for Image Pairs. Wang, B., +, TIP 2021 
5402-5412

A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-
fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

A Gated Recurrent Network With Dual Classification Assistance for Smoke 
Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422

A Generalized Asymmetric Dual-Front Model for Active Contours and 
Image Segmentation. Chen, D., +, TIP 2021 5056-5071

A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 
Oliveira, A.Q., +, TIP 2021 6408-6419

A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 
Defect Detection. Hu, B., +, TIP 2021 472-486

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

A Sparse Representation Based Joint Demosaicing Method for Single-Chip 
Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182

A Supervised Segmentation Network for Hyperspectral Image Classifica-
tion. Sun, H., +, TIP 2021 2810-2825

Active Subdivision Surfaces for the Semiautomatic Segmentation of Bio-
medical Volumes. Badoual, A., +, TIP 2021 5739-5753

Adaptive Context-Aware Multi-Modal Network for Depth Completion. 
Zhao, S., +, TIP 2021 5264-5276

Affinity Space Adaptation for Semantic Segmentation Across Domains. 
Zhou, W., +, TIP 2021 2549-2561

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

Backward Attentive Fusing Network With Local Aggregation Classifier for 
3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984

Bilateral Attention Network for RGB-D Salient Object Detection. Zhang, Z., 
+, TIP 2021 1949-1961

Blind Decomposition of Multispectral Document Images Using Orthogonal 
Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012

Blind Image Deblurring Using a Non-Linear Channel Prior Based on Dark 
and Bright Channels. Ge, X., +, TIP 2021 6970-6984

CGNet: A Light-Weight Context Guided Network for Semantic Segmenta-
tion. Wu, T., +, TIP 2021 1169-1179

CoANet: Connectivity Attention Network for Road Extraction From Satel-
lite Imagery. Mei, J., +, TIP 2021 8540-8552

Combining Appearance and Gradient Information for Image Symmetry 
Detection. Gnutti, A., +, TIP 2021 5708-5723

Contour-Aware Loss: Boundary-Aware Learning for Salient Object Segmen-
tation. Chen, Z., +, TIP 2021 431-443

Convex and Compact Superpixels by Edge- Constrained Centroidal Power 
Diagram. Ma, D., +, TIP 2021 1825-1839

Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 
Adaptation. Zhao, W., +, TIP 2021 1180-1192

Cross-Layer Feature Pyramid Network for Salient Object Detection. Li, Z., 
+, TIP 2021 4587-4598

CycleSegNet: Object Co-Segmentation With Cycle Refinement and Region 
Correspondence. Zhang, C., +, TIP 2021 5652-5664

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Distributed Learning and Inference With Compressed Images. Katakol, S., 
+, TIP 2021 3069-3083

Domain Shift Preservation for Zero-Shot Domain Adaptation. Wang, J., +, 
TIP 2021 5505-5517

Double Similarity Distillation for Semantic Image Segmentation. Feng, Y., 
+, TIP 2021 5363-5376

DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 
Zhu, W., +, TIP 2021 948-962

ES-Net: Erasing Salient Parts to Learn More in Re-Identification. Shen, D., 
+, TIP 2021 1676-1686

Examinee-Examiner Network: Weakly Supervised Accurate Coronary 
Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 
TIP 2021 8702-8712

Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 
and Random Forests. Liu, Z., +, TIP 2021 4157-4170

Fine-Grained Crowd Counting. Wan, J., +, TIP 2021 2114-2126
FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-

tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699
Gated Path Selection Network for Semantic Segmentation. Geng, Q., +, TIP 

2021 2436-2449
Generalized MSFA Engineering With Structural and Adaptive Nonlocal 

Demosaicing. Bian, L., +, TIP 2021 7867-7877
Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-

geneity Enhancement. Chen, D., +, TIP 2021 5138-5153
Geometrically Editable Face Image Translation With Adversarial Networks. 

Jiang, S., +, TIP 2021 2771-2783
Global Aggregation Then Local Distribution for Scene Parsing. Li, X., +, 

TIP 2021 6829-6842
Global and Local Texture Randomization for Synthetic-to-Real Semantic 

Segmentation. Peng, D., +, TIP 2021 6594-6608
Global-Feature Encoding U-Net (GEU-Net) for Multi-Focus Image Fusion. 

Xiao, B., +, TIP 2021 163-175
GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 

Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802
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GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 
X., +, TIP 2021 8847-8860

Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 
Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154

Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 
M., +, TIP 2021 2758-2770

Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 

Dataset. Deng, X., +, TIP 2021 4275-4290
Harmonic Feature Activation for Few-Shot Semantic Segmentation. Liu, B., 

+, TIP 2021 3142-3153
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
Hierarchical Image Segmentation Based on Nonsymmetry and Anti-Packing 

Pattern Representation Model. Zheng, Y., +, TIP 2021 2408-2421
HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 

TIP 2021 4540-4554
I Understand You: Blind 3D Human Attention Inference From the Perspec-

tive of Third-Person. Shi, X., +, TIP 2021 6212-6225
Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 

2021 2784-2797
Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 

2021 5545-5558
Improved Multiple-Image-Based Reflection Removal Algorithm Using 

Deep Neural Networks. Li, T., +, TIP 2021 68-79
Interleaved Deep Artifacts-Aware Attention Mechanism for Concrete Struc-

tural Defect Classification. Bhattacharya, G., +, TIP 2021 6957-6969
Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 

Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881
Iterative Robust Graph for Unsupervised Change Detection of Heteroge-

neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291
JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 

and Segmentation. Wu, Y., +, TIP 2021 3113-3126
Joint Learning of Latent Similarity and Local Embedding for Multi-View 

Clustering. Huang, A., +, TIP 2021 6772-6784
Latent Correlation Representation Learning for Brain Tumor Segmentation 

With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274
LayerCAM: Exploring Hierarchical Class Activation Maps for Localization. 

Jiang, P., +, TIP 2021 5875-5888
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Category- and Instance-Aware Pixel Embedding for Fast Panoptic 

Segmentation. Gao, N., +, TIP 2021 6013-6023
Learning Dynamic Relationships for Facial Expression Recognition Based 

on Graph Convolutional Network. Jin, X., +, TIP 2021 7143-7155
Learning Event Representations for Temporal Segmentation of Image 

Sequences by Dynamic Graph Embedding. Dimiccoli, M., +, TIP 2021 
1476-1486

Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 
Xu, K., +, TIP 2021 2501-2512

Localizing Anomalies From Weakly-Labeled Videos. Lv, H., +, TIP 2021 
4505-4515

Location Sensitive Network for Human Instance Segmentation. Zhang, X., 
+, TIP 2021 7649-7662

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 
+, TIP 2021 4760-4772

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 
Tu, Z., +, TIP 2021 5678-5691

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-Target Pan-Class Intrinsic Relevance Driven Model for Improving 
Semantic Segmentation in Autonomous Driving. Cai, Y., +, TIP 2021 
9069-9084

Multi-Task Deep Learning for Image Segmentation Using Recursive 
Approximation Tasks. Ke, R., +, TIP 2021 3555-3567

Neutral Cross-Entropy Loss Based Unsupervised Domain Adaptation for 
Semantic Segmentation. Xu, H., +, TIP 2021 4516-4525

Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 
9085-9098

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

Panoptic Feature Fusion Net: A Novel Instance Segmentation Paradigm for 
Biomedical and Biological Images. Liu, D., +, TIP 2021 2045-2059

Personal Fixations-Based Object Segmentation With Object Localization 
and Boundary Preservation. Li, G., +, TIP 2021 1461-1475

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Regularized Densely-Connected Pyramid Network for Salient Instance Seg-
mentation. Wu, Y., +, TIP 2021 3897-3907

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Revisiting Shadow Detection: A New Benchmark Dataset for Complex 
World. Hu, X., +, TIP 2021 1925-1934

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Segmentation-Free Algorithm for Homogeneity Quantification in 
Images. Milano, F., +, TIP 2021 5533-5544

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Salient Object Detection With Purificatory Mechanism and Structural Simi-
larity Loss. Li, J., +, TIP 2021 6855-6868

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-
tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101

Spatial Information Guided Convolution for Real-Time RGBD Semantic 
Segmentation. Chen, L., +, TIP 2021 2313-2324

Spatially Constrained Online Dictionary Learning for Source Separation. 
Bhanot, A., +, TIP 2021 3217-3228

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954
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Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

TMMF: Temporal Multi-Modal Fusion for Single-Stage Continuous Gesture 
Recognition. Gammulle, H., +, TIP 2021 7689-7701

Together Recognizing, Localizing and Summarizing Actions in Egocentric 
Videos. Sahu, A., +, TIP 2021 4330-4340

Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 
Z., +, TIP 2021 8553-8566

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Weakly-Supervised Salient Object Detection With Saliency Bounding 
Boxes. Liu, Y., +, TIP 2021 4423-4435

Image sensors
A Sparse Representation Based Joint Demosaicing Method for Single-Chip 

Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182
Adaptive Context-Aware Multi-Modal Network for Depth Completion. 

Zhao, S., +, TIP 2021 5264-5276
Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-

poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

Calibration for Camera–Projector Pairs Using Spheres. Yu, J., +, TIP 2021 
783-793

Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 
Mohan, M.R.M., +, TIP 2021 4479-4491

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-
cipal Line. Chuang, J., +, TIP 2021 2599-2610

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 
W., +, TIP 2021 5122-5137

Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 
G., +, TIP 2021 5168-5181

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-
vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Spatial-Aware Texture Transformer for High-Fidelity Garment Transfer. Liu, 
T., +, TIP 2021 7499-7510

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Image sequences
3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 

Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 
Oliveira, A.Q., +, TIP 2021 6408-6419

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
ChipQA: No-Reference Video Quality Prediction via Space-Time Chips. 

Ebenezer, J.P., +, TIP 2021 8059-8074
Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 

7156-7169
Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 

Y., +, TIP 2021 2745-2757
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572
Deep-Masking Generative Network: A Unified Framework for Background 

Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882
DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-

ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
Denoising-Based Turbo Message Passing for Compressed Video Back-

ground Subtraction. Xue, Z., +, TIP 2021 2682-2696
Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 

Flow. Deng, Y., +, TIP 2021 5835-5847
DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 

Zhu, W., +, TIP 2021 948-962
Graph Regularized Flow Attention Network for Video Animal Counting 

From Drones. Zhu, P., +, TIP 2021 5339-5351
Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 

M., +, TIP 2021 2758-2770
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-

lite Video Tracking. Shao, J., +, TIP 2021 3056-3068
Improving Weakly Supervised Temporal Action Localization by Exploiting 

Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Joint Local and Global Information Learning With Single Apex Frame 
Detection for Micro-Expression Recognition. Li, Y., +, TIP 2021 249-263

Learning Event Representations for Temporal Segmentation of Image 
Sequences by Dynamic Graph Embedding. Dimiccoli, M., +, TIP 2021 
1476-1486

Learning From Images: A Distillation Learning Framework for Event Cam-
eras. Deng, Y., +, TIP 2021 4919-4931

Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 
Xu, K., +, TIP 2021 2501-2512

Localizing Anomalies From Weakly-Labeled Videos. Lv, H., +, TIP 2021 
4505-4515

Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 
+, TIP 2021 2923-2934

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 
+, TIP 2021 2562-2574
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OIFlow: Occlusion-Inpainting Optical Flow Estimation by Unsupervised 
Learning. Liu, S., +, TIP 2021 6420-6433

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
2029-2044

Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 
Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305

Quality Assessment of Free-Viewpoint Videos by Quantifying the Elastic 
Changes of Multi-Scale Motion Trajectories. Ling, S., +, TIP 2021 517-531

Quantization Parameter Cascading for Surveillance Video Coding Consider-
ing All Inter Reference Frames. Gong, Y., +, TIP 2021 5692-5707

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

SDOF-GAN: Symmetric Dense Optical Flow Estimation With Generative 
Adversarial Networks. Che, T., +, TIP 2021 6036-6049

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

Tracking Beyond Detection: Learning a Global Response Map for End-to-
End Multi-Object Tracking. Wan, X., +, TIP 2021 8222-8235

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

Vocabulary-Wide Credit Assignment for Training Image Captioning Mod-
els. Liu, H., +, TIP 2021 2450-2460

Image synthesis
Inspirational Adversarial Image Generation. Roziere, B., +, TIP 2021 4036-

4045
PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 

2021 7677-7688
Image texture

2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 
Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240

3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-
erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 
Oliveira, A.Q., +, TIP 2021 6408-6419

Accurate and Fast Image Denoising via Attention Guided Scaling. Zhang, Y., 
+, TIP 2021 6255-6265

An Image Contrast Measure Based on Retinex Principles. Lecca, M., +, TIP 
2021 3543-3554

AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-
work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

Burst Photography for Learning to Enhance Extremely Dark Images. Kara-
deniz, A.S., +, TIP 2021 9372-9385

Complementary, Heterogeneous and Adversarial Networks for Image-to-Im-
age Translation. Gao, F., +, TIP 2021 3487-3498

Conditional Generative ConvNets for Exemplar-Based Texture Synthesis. 
Wang, Z., +, TIP 2021 2461-2475

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

Global and Local Texture Randomization for Synthetic-to-Real Semantic 
Segmentation. Peng, D., +, TIP 2021 6594-6608

Human Skin Gloss Perception Based on Texture Statistics. Wang, J., +, TIP 
2021 3610-3622

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 
Approach. Wang, T., +, TIP 2021 1245-1260

Low-Rank Constrained Super-Resolution for Mixed-Resolution Multiview 
Video. Lu, S., +, TIP 2021 1072-1085

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

OIFlow: Occlusion-Inpainting Optical Flow Estimation by Unsupervised 
Learning. Liu, S., +, TIP 2021 6420-6433

Petersen Graph Multi-Orientation Based Multi-Scale Ternary Pattern 
(PGMO-MSTP): An Efficient Descriptor for Texture and Material Recog-
nition. Khadiri, I.E., +, TIP 2021 4571-4586

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453

Self-Supervised Colorization Towards Monochrome-Color Camera Systems 
Using Cycle CNN. Dong, X., +, TIP 2021 6609-6622

Semantic Perceptual Image Compression With a Laplacian Pyramid of Con-
volutional Networks. Wang, J., +, TIP 2021 4225-4237

Spatial-Aware Texture Transformer for High-Fidelity Garment Transfer. Liu, 
T., +, TIP 2021 7499-7510

SRGAT: Single Image Super-Resolution With Graph Attention Network. 
Yan, Y., +, TIP 2021 4905-4918

Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Structure-Texture Image Decomposition Using Discriminative Patch Recur-
rence. Xu, R., +, TIP 2021 1542-1555

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 
Han, J., +, TIP 2021 7458-7471

Image thinning
Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 

2021 2784-2797
Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-

ognition. Bian, C., +, TIP 2021 2963-2976
Image watermarking

Cover-Lossless Robust Image Watermarking Against Geometric Deforma-
tions. Hu, R., +, TIP 2021 318-331

Imaging
No-Reference Physics-Based Quality Assessment of Polarization Images 

and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998
In vivo

A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 
for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

Independent component analysis
Multidataset Independent Subspace Analysis With Application to Multi-

modal Fusion. Silva, R.F., +, TIP 2021 588-602
Indexes

Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 
J., +, TIP 2021 3985-3994

Inference algorithms
Meta-Knowledge Learning and Domain Adaptation for Unseen Background 

Subtraction. Zhang, J., +, TIP 2021 9058-9068
Inference mechanisms

AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 
Parsing. Te, G., +, TIP 2021 8236-8250

Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 
3650-3663

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Distributed Learning and Inference With Compressed Images. Katakol, S., 
+, TIP 2021 3069-3083

GSDet: Object Detection in Aerial Images Based on Scale Reasoning. Li, W., 
+, TIP 2021 4599-4609
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Hierarchical Alternate Interaction Network for RGB-D Salient Object 
Detection. Li, G., +, TIP 2021 3528-3542

Hierarchical Reasoning Network for Human-Object Interaction Detection. 
Gao, Y., +, TIP 2021 8306-8317

Interpreting Bottom-Up Decision-Making of CNNs via Hierarchical Infer-
ence. Wang, D., +, TIP 2021 6701-6714

Learning Category- and Instance-Aware Pixel Embedding for Fast Panoptic 
Segmentation. Gao, N., +, TIP 2021 6013-6023

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-
casting. Chen, P., +, TIP 2021 3279-3292

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Uncertainty Class Activation Map (U-CAM) Using Gradient Certainty 
Method. Patro, B.N., +, TIP 2021 1910-1924

Unsupervised Abstract Reasoning for Raven’s Problem Matrices. Zhuo, T., 
+, TIP 2021 8332-8341

Information retrieval
Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 

W., +, TIP 2021 7995-8007
Memorize, Associate and Match: Embedding Enhancement via Fine-Grained 

Alignment for Image-Text Retrieval. Li, J., +, TIP 2021 9193-9207
Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 

2021 8886-8899
Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-

work. Yang, L., +, TIP 2021 2422-2435
Infrared imaging

A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 
Defect Detection. Hu, B., +, TIP 2021 472-486

Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 
Tu, Z., +, TIP 2021 5678-5691

Interactive systems
Hierarchical Reasoning Network for Human-Object Interaction Detection. 

Gao, Y., +, TIP 2021 8306-8317
Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 

Dialogue. Yu, J., +, TIP 2021 220-233
Interference

IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-
9057

Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-
Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Interference (signal)
Robust Subspace Detectors Based on α-Divergence With Application to 

Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031
Internet

BiSPL: Bidirectional Self-Paced Learning for Recognition From Web Data. 
Wu, X., +, TIP 2021 6512-6527

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 
Yu, X., +, TIP 2021 7511-7526

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

UGC-VQA: Benchmarking Blind Video Quality Assessment for User Gen-
erated Content. Tu, Z., +, TIP 2021 4449-4464

Interpolation
A Framework for Hexagonal Image Processing Using Hexagonal Pixel-Per-

fect Approximations in Subpixel Resolution. Fadaei, S., +, TIP 2021 4555-
4570

Active Subdivision Surfaces for the Semiautomatic Segmentation of Bio-
medical Volumes. Badoual, A., +, TIP 2021 5739-5753

Deep Likelihood Network for Image Restoration With Multiple Degradation 
Levels. Guo, Y., +, TIP 2021 2669-2681

Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 
+, TIP 2021 8354-8367

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 
Algorithm. Kaya, S., +, TIP 2021 4384-4394

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 
2021 4114-4128

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

Inverse problems
Adversarial Training for Solving Inverse Problems in Image Processing. 

Zou, Z., +, TIP 2021 2513-2525
Fast Roughness Minimizing Image Restoration Under Mixed Poisson–

Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149
Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 

5819-5834
Iterative methods

Adaptive Multiple Subtraction Based on an Accelerating Iterative Curvelet 
Thresholding Method. Jiang, B., +, TIP 2021 806-821

Adversarial Attack Against Deep Saliency Models Powered by Non-Redun-
dant Priors. Che, Z., +, TIP 2021 1973-1988

AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-
ing. Zhang, Z., +, TIP 2021 1487-1500

An Iterative Co-Training Transductive Framework for Zero Shot Learning. 
Liu, B., +, TIP 2021 6943-6956

BiSPL: Bidirectional Self-Paced Learning for Recognition From Web Data. 
Wu, X., +, TIP 2021 6512-6527

Blind Image Deblurring Using a Non-Linear Channel Prior Based on Dark 
and Bright Channels. Ge, X., +, TIP 2021 6970-6984

Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 
Adaptation. Zhao, W., +, TIP 2021 1180-1192

Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 
TIP 2021 1332-1341

Deep Outlier Handling for Image Deblurring. Dong, J., +, TIP 2021 1799-
1811

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

Dimensionality Reduction for Tensor Data Based on Local Decision Margin 
Maximization. Zhang, S., +, TIP 2021 234-248

Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-
mization. Zhang, S., +, TIP 2021 4291-4304

FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 
TIP 2021 3192-3203

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 
6744-6756

Fast Roughness Minimizing Image Restoration Under Mixed Poisson–
Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149
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Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Hybrid Regularization of Diffusion Process for Visual Re-Ranking. Zheng, 
D., +, TIP 2021 3705-3719

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

Iterative Robust Graph for Unsupervised Change Detection of Heteroge-
neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291

Iterative Training of Neural Networks for Intra Prediction. Dumas, T., +, TIP 
2021 697-711

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 
T., +, TIP 2021 1044-1056

On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 
+, TIP 2021 4802-4813

Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 
7280-7291

Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 
TIP 2021 4465-4478

Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 
Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727

Robust Ellipse Fitting Using Hierarchical Gaussian Mixture Models. Zhao, 
M., +, TIP 2021 3828-3843

Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 
Criterion. Hu, C., +, TIP 2021 3127-3141

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Salience-Guided Iterative Asymmetric Mutual Hashing for Fast Person 
Re-Identification. Zhao, C., +, TIP 2021 7776-7789

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 
Z., +, TIP 2021 8553-8566

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty Guided Multi-Scale Attention Network for Raindrop Removal 
From a Single Image. Shao, M., +, TIP 2021 4828-4839

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

Weakly-Supervised Salient Object Detection With Saliency Bounding 
Boxes. Liu, Y., +, TIP 2021 4423-4435

K

Kalman filters
Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 

S., +, TIP 2021 3263-3278
Kernel

Effective Blind Image Deblurring Using Matrix-Variable Optimization. 
Huang, L., +, TIP 2021 4653-4666

Fast and Robust Cascade Model for Multiple Degradation Single Image 
Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759

Knowledge based systems
Conversational Image Search. Nie, L., +, TIP 2021 7732-7743

Knowledge engineering
Cross-Modal Knowledge Adaptation for Language-Based Person Search. 

Chen, Y., +, TIP 2021 4057-4069
ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-

4746
Knowledge transfer

DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 
2021 8759-8772

Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 
T., +, TIP 2021 8200-8211

L

Labeling
Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 

TIP 2021 8702-8712
Land cover

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

Language translation
Multi-Domain Image-to-Image Translation via a Unified Circular Frame-

work. Wang, Y., +, TIP 2021 670-684
Laplace equations

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Multi-Scale Single Image Dehazing Using Laplacian and Gaussian Pyra-
mids. Li, Z., +, TIP 2021 9270-9279

Laser radar
Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-

ance. Gofer, E., +, TIP 2021 8900-8912
Learning (artificial intelligence)

2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 
Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240

3D Face From X: Learning Face Shape From Diverse Sources. Guo, Y., +, 
TIP 2021 3815-3827

3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 
T., +, TIP 2021 2168-2179

3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 
Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 
Liao, K., +, TIP 2021 3362-3375

A Gated Recurrent Network With Dual Classification Assistance for Smoke 
Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422

A Global-Local Self-Adaptive Network for Drone-View Object Detection. 
Deng, S., +, TIP 2021 1556-1569

A Lightweight Depth Estimation Network for Wide-Baseline Light Fields. 
Li, Y., +, TIP 2021 2288-2300

A Novel Eye Center Localization Method for Head Poses With Large Rota-
tions. Hsu, W., +, TIP 2021 1369-1381

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

A Spatial-Temporal Recurrent Neural Network for Video Saliency Predic-
tion. Zhang, K., +, TIP 2021 572-587

A Systematic IoU-Related Method: Beyond Simplified Regression for Better 
Localization. Peng, H., +, TIP 2021 5032-5044

A Two-Stage Density-Aware Single Image Deraining Method. Cao, M., +, 
TIP 2021 6843-6854

Adaptive Context-Aware Multi-Modal Network for Depth Completion. 
Zhao, S., +, TIP 2021 5264-5276

Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-
tion for Video QA. Jin, W., +, TIP 2021 5477-5489

Adaptively Learning Facial Expression Representation via C-F Labels and 
Distillation. Li, H., +, TIP 2021 2016-2028
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Adversarial Multi-Label Variational Hashing. Lu, J., +, TIP 2021 332-344
Adversarial Training for Solving Inverse Problems in Image Processing. 

Zou, Z., +, TIP 2021 2513-2525
AGRNet: Adaptive Graph Representation Learning and Reasoning for Face 

Parsing. Te, G., +, TIP 2021 8236-8250
AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-

ing. Zhang, Z., +, TIP 2021 1487-1500
An Iterative Co-Training Transductive Framework for Zero Shot Learning. 

Liu, B., +, TIP 2021 6943-6956
An Unified Recurrent Video Object Segmentation Framework for Various 

Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902
Angular-Driven Feedback Restoration Networks for Imperfect Sketch Rec-

ognition. Wan, J., +, TIP 2021 5085-5095
Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 

Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704
Attentive Feature Refinement Network for Single Rainy Image Restoration. 

Wang, G., +, TIP 2021 3734-3747
Backward Attentive Fusing Network With Local Aggregation Classifier for 

3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984
Batch Coherence-Driven Network for Part-Aware Person Re-Identification. 

Wang, K., +, TIP 2021 3405-3418
Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 

3568-3580
Bi-Directional Exponential Angular Triplet Loss for RGB-Infrared Person 

Re-Identification. Ye, H., +, TIP 2021 1583-1595
Bilateral Upsampling Network for Single Image Super-Resolution With 

Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408
Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 

3650-3663
Blind Motion Deblurring Super-Resolution: When Dynamic Spatio-Tem-

poral Learning Meets Static Image Understanding. Niu, W., +, TIP 2021 
7101-7111

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 

Prior. Jin, D., +, TIP 2021 3240-3251
BSNet: Bi-Similarity Network for Few-shot Fine-grained Image Classifica-

tion. Li, X., +, TIP 2021 1318-1331
Burst Photography for Learning to Enhance Extremely Dark Images. Kara-

deniz, A.S., +, TIP 2021 9372-9385
CDNet: Complementary Depth Network for RGB-D Salient Object Detec-

tion. Jin, W., +, TIP 2021 3376-3390
CGNet: A Light-Weight Context Guided Network for Semantic Segmenta-

tion. Wu, T., +, TIP 2021 1169-1179
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-

ing. You, D., +, TIP 2021 6066-6080
Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 

7156-7169
Conditional Generative ConvNets for Exemplar-Based Texture Synthesis. 

Wang, Z., +, TIP 2021 2461-2475
Contour-Aware Loss: Boundary-Aware Learning for Salient Object Segmen-

tation. Chen, Z., +, TIP 2021 431-443
Conversational Image Search. Nie, L., +, TIP 2021 7732-7743
Cross-Dataset Point Cloud Recognition Using Deep-Shallow Domain Adap-

tation Network. Wang, F., +, TIP 2021 7364-7377
Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 

Adaptation. Zhao, W., +, TIP 2021 1180-1192
CycleSegNet: Object Co-Segmentation With Cycle Refinement and Region 

Correspondence. Zhang, C., +, TIP 2021 5652-5664
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572
DASGIL: Domain Adaptation for Semantic and Geometric-Aware Image-

Based Localization. Hu, H., +, TIP 2021 1342-1353
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368

Deep Dichromatic Model Estimation Under AC Light Sources. Yoo, J., +, 
TIP 2021 7064-7073

Deep Likelihood Network for Image Restoration With Multiple Degradation 
Levels. Guo, Y., +, TIP 2021 2669-2681

Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 
+, TIP 2021 8354-8367

Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 
W., +, TIP 2021 7995-8007

Deep Outlier Handling for Image Deblurring. Dong, J., +, TIP 2021 1799-
1811

Deep Relation Embedding for Cross-Modal Retrieval. Zhang, Y., +, TIP 
2021 617-627

Deep Unsupervised Active Learning via Matrix Sketching. Li, C., +, TIP 
2021 9280-9293

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100

Defense Against Adversarial Attacks by Reconstructing Images. Zhang, S., 
+, TIP 2021 6117-6129

Discriminative Cross-Modality Attention Network for Temporal Inconsis-
tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888

Discriminative Feature Learning for Thorax Disease Classification in Chest 
X-ray Images. Guan, Q., +, TIP 2021 2476-2487

Distributed Learning and Inference With Compressed Images. Katakol, S., 
+, TIP 2021 3069-3083

Diversifying Inference Path Selection: Moving-Mobile-Network for Land-
mark Recognition. Qian, B., +, TIP 2021 4894-4904

Domain Adaptive Ensemble Learning. Zhou, K., +, TIP 2021 8008-8018
Domain Shift Preservation for Zero-Shot Domain Adaptation. Wang, J., +, 

TIP 2021 5505-5517
Double Similarity Distillation for Semantic Image Segmentation. Feng, Y., 

+, TIP 2021 5363-5376
DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 

Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024
DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 

3D Object Recognition. Sun, K., +, TIP 2021 868-877
Dual Color Space Guided Sketch Colorization. Dou, Z., +, TIP 2021 7292-

7304
Dynamic Selection Network for Image Inpainting. Wang, N., +, TIP 2021 

1784-1798
Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 

Point Cloud. Guo, J., +, TIP 2021 5072-5084
Efficient Face Detection in the Fisheye Image Domain. Yang, C., +, TIP 

2021 5641-5651
Efficient Style-Corpus Constrained Learning for Photorealistic Style Trans-

fer. Qiao, Y., +, TIP 2021 3154-3166
Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 

Occlusion. Dong, W., +, TIP 2021 2193-2206
Embedding Perspective Analysis Into Multi-Column Convolutional Neural 

Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407
Embedding Regularizer Learning for Multi-View Semi-Supervised Classifi-

cation. Huang, A., +, TIP 2021 6997-7011
EnAET: A Self-Trained Framework for Semi-Supervised and Supervised 

Learning With Ensemble Transformations. Wang, X., +, TIP 2021 1639-
1647

ES-Net: Erasing Salient Parts to Learn More in Re-Identification. Shen, D., 
+, TIP 2021 1676-1686

Examinee-Examiner Network: Weakly Supervised Accurate Coronary 
Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-
mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-
1582
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Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 
+, TIP 2021 1015-1029

Facial Expression Recognition Using Frequency Neural Network. Tang, Y., 
+, TIP 2021 444-457

FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 
TIP 2021 3192-3203

Fast Manifold Ranking With Local Bipartite Graph. Chen, X., +, TIP 2021 
6744-6756

Few-Shot Common-Object Reasoning Using Common-Centric Localization 
Network. Zhu, L., +, TIP 2021 4253-4262

FFD: Fast Feature Detector. Ghahremani, M., +, TIP 2021 1153-1168
Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-

tion. Liu, X., +, TIP 2021 1744-1758
Fine-Grained Fashion Similarity Prediction by Attribute-Specific Embed-

ding Learning. Dong, J., +, TIP 2021 8410-8425
FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-

tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699
FREE: A Fast and Robust End-to-End Video Text Spotter. Cheng, Z., +, TIP 

2021 822-837
Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 

Consistency. Wang, Q., +, TIP 2021 1771-1783
Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 

Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016
Global and Local Texture Randomization for Synthetic-to-Real Semantic 

Segmentation. Peng, D., +, TIP 2021 6594-6608
GMNet: Graded-Feature Multilabel-Learning Network for RGB-Thermal 

Urban Scene Semantic Segmentation. Zhou, W., +, TIP 2021 7790-7802
Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 

Dataset. Deng, X., +, TIP 2021 4275-4290
Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 

Lamba, M., +, TIP 2021 1501-1513
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Heavy-Tailed Self-Similarity Modeling for Single Image Super Resolution. 

Chantas, G., +, TIP 2021 838-852
Heterogeneous Domain Adaptation by Information Capturing and Distribu-

tion Matching. Wu, H., +, TIP 2021 6364-6376
Hierarchical Alternate Interaction Network for RGB-D Salient Object 

Detection. Li, G., +, TIP 2021 3528-3542
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
Hierarchical Paired Channel Fusion Network for Street Scene Change 

Detection. Lei, Y., +, TIP 2021 55-67
Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 

3229-3239
HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 

TIP 2021 4540-4554
Human Interaction Understanding With Joint Graph Decomposition and 

Node Labeling. Wang, Z., +, TIP 2021 6240-6254
Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 

Residual Learning. Zhu, Z., +, TIP 2021 1423-1438
iCmSC: Incomplete Cross-Modal Subspace Clustering. Wang, Q., +, TIP 

2021 305-317
Image Inpainting by End-to-End Cascaded Refinement With Mask Aware-

ness. Zhu, M., +, TIP 2021 4855-4866
Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 

to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Improved Multiple-Image-Based Reflection Removal Algorithm Using 

Deep Neural Networks. Li, T., +, TIP 2021 68-79
Improving Performance and Adaptivity of Anchor-Based Detector Using 

Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Improving Single Shot Object Detection With Feature Scale Unmixing. Li, 
Y., +, TIP 2021 2708-2721

Improving Weakly Supervised Temporal Action Localization by Exploiting 
Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Interpreting Bottom-Up Decision-Making of CNNs via Hierarchical Infer-
ence. Wang, D., +, TIP 2021 6701-6714

IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-
tion Detection. Wang, H., +, TIP 2021 6583-6593

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Iterative Training of Neural Networks for Intra Prediction. Dumas, T., +, TIP 
2021 697-711

Joint Depth and Defocus Estimation From a Single Image Using Physical 
Consistency. Zhang, A., +, TIP 2021 3419-3433

Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Joint Local and Global Information Learning With Single Apex Frame 
Detection for Micro-Expression Recognition. Li, Y., +, TIP 2021 249-263

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

Just Noticeable Distortion Profile Inference: A Patch-Level Structural Visi-
bility Learning Approach. Shen, X., +, TIP 2021 26-38

Knowledge Exchange Between Domain-Adversarial and Private Networks 
Improves Open Set Image Classification. Zhou, H., +, TIP 2021 5807-5818

L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
Latent Correlation Representation Learning for Brain Tumor Segmentation 

With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274
Learnable Descriptors for Visual Search. Migliorati, A., +, TIP 2021 80-91
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Category- and Instance-Aware Pixel Embedding for Fast Panoptic 

Segmentation. Gao, N., +, TIP 2021 6013-6023
Learning Causal Temporal Relation and Feature Discrimination for Anom-

aly Detection. Wu, P., +, TIP 2021 3513-3527
Learning Complete and Discriminative Direction Pattern for Robust Palm-

print Recognition. Zhao, S., +, TIP 2021 1001-1014
Learning Diverse Models for End-to-End Ensemble Tracking. Wang, N., +, 

TIP 2021 2220-2231
Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 

Dialogue. Yu, J., +, TIP 2021 220-233
Learning Dynamical Human-Joint Affinity for 3D Pose Estimation in Vid-

eos. Zhang, J., +, TIP 2021 7914-7925
Learning Efficient Hash Codes for Fast Graph-Based Data Similarity 

Retrieval. Wang, J., +, TIP 2021 6321-6334
Learning Event Representations for Temporal Segmentation of Image 

Sequences by Dynamic Graph Embedding. Dimiccoli, M., +, TIP 2021 
1476-1486

Learning Guided Convolutional Network for Depth Completion. Tang, J., +, 
TIP 2021 1116-1129

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Modal-Invariant Angular Metric by Cyclic Projection Network for 
VIS-NIR Person Re-Identification. Zhang, Q., +, TIP 2021 8019-8033

Learning Recurrent Memory Activation Networks for Visual Tracking. Pu, 
S., +, TIP 2021 725-738

Learning Self-Supervised Space-Time CNN for Fast Video Style Transfer. 
Xu, K., +, TIP 2021 2501-2512

Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 
1219-1231

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 
2021 1143-1152

Learning to Discover Multi-Class Attentional Regions for Multi-Label 
Image Recognition. Gao, B., +, TIP 2021 5920-5932
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Learning to Zoom-In via Learning to Zoom-Out: Real-World Super-Res-
olution by Generating and Adapting Degradation. Sun, W., +, TIP 2021 
2947-2962

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Light Field View Synthesis via Aperture Disparity and Warping Confidence 
Map. Meng, N., +, TIP 2021 3908-3921

Local Correspondence Network for Weakly Supervised Temporal Sentence 
Grounding. Yang, W., +, TIP 2021 3252-3262

Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 
TIP 2021 6498-6511

Loop Closure Detection by Using Global and Local Features With Photo-
metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885

Loss-Based Attention for Interpreting Image-Level Prediction of Convolu-
tional Neural Networks. Shi, X., +, TIP 2021 1662-1675

Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 
Approach. Wang, T., +, TIP 2021 1245-1260

Low-Rank Preserving t-Linear Projection for Robust Image Feature 
Extraction. Xiao, X., +, TIP 2021 108-120

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Memorize, Associate and Match: Embedding Enhancement via Fine-Grained 
Alignment for Image-Text Retrieval. Li, J., +, TIP 2021 9193-9207

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

Model-Guided Deep Hyperspectral Image Super-Resolution. Dong, W., +, 
TIP 2021 5754-5768

Modeling Sub-Actions for Weakly Supervised Temporal Action Localiza-
tion. Huang, L., +, TIP 2021 5154-5167

MSB-FCN: Multi-Scale Bidirectional FCN for Object Skeleton Extraction. 
Yang, F., +, TIP 2021 2301-2312

Multi-Domain Image-to-Image Translation via a Unified Circular Frame-
work. Wang, Y., +, TIP 2021 670-684

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822

Multi-Scale Structure-Aware Network for Weakly Supervised Temporal 
Action Detection. Yang, W., +, TIP 2021 5848-5861

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-Target Pan-Class Intrinsic Relevance Driven Model for Improving 
Semantic Segmentation in Autonomous Driving. Cai, Y., +, TIP 2021 
9069-9084

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

Multi-View Learning a Decomposable Affinity Matrix via Tensor Self-Rep-
resentation on Grassmann Manifold. Wang, H., +, TIP 2021 8396-8409

Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775

Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 
+, TIP 2021 2562-2574

No-Reference Quality Assessment for Screen Content Images Using Visual 
Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

Nocal-Siam: Refining Visual Features and Response With Advanced 
Non-Local Blocks for Real-Time Siamese Tracking. Tan, H., +, TIP 2021 
2656-2668

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149

On Data Augmentation for GAN Training. Tran, N., +, TIP 2021 1882-1897
Online Learning-Based Multi-Stage Complexity Control for Live Video 

Coding. Huang, C., +, TIP 2021 641-656

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
2029-2044

Panoptic Feature Fusion Net: A Novel Instance Segmentation Paradigm for 
Biomedical and Biological Images. Liu, D., +, TIP 2021 2045-2059

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

PCG-TAL: Progressive Cross-Granularity Cooperation for Temporal Action 
Localization. Su, R., +, TIP 2021 2103-2113

Person Re-Identification With Reinforced Attribute Attention Selection. 
Zhang, J., +, TIP 2021 603-616

Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 
Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015

Pose Flow Learning From Person Images for Pose Guided Synthesis. Zheng, 
H., +, TIP 2021 1898-1909

PRA-Net: Point Relation-Aware Network for 3D Point Cloud Analysis. 
Cheng, S., +, TIP 2021 4436-4448

Progressive Modality Cooperation for Multi-Modality Domain Adaptation. 
Zhang, W., +, TIP 2021 3293-3306

Progressive Transfer Learning for Face Anti-Spoofing. Quan, R., +, TIP 
2021 3946-3955

Pseudo-Supervised Deep Subspace Clustering. Lv, J., +, TIP 2021 5252-
5263

Push for Center Learning via Orthogonalization and Subspace Masking for 
Person Re-Identification. Wang, W., +, TIP 2021 907-920

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

Re-Attention for Visual Question Answering. Guo, W., +, TIP 2021 6730-
6743

Real-Time 3D Facial Tracking via Cascaded Compositional Learning. Lou, 
J., +, TIP 2021 3844-3857

Real-Time Deep Image Retouching Based on Learnt Semantics Dependent 
Global Transforms. Gao, Q., +, TIP 2021 7378-7390

Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-
work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

RelightGAN: Instance-level Generative Adversarial Network for Face Illu-
mination Transfer. Xu, W., +, TIP 2021 3450-3460

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Resolution-Aware Knowledge Distillation for Efficient Inference. Feng, Z., 
+, TIP 2021 6985-6996

RGB-D Salient Object Detection With Ubiquitous Target Awareness. Zhao, 
Y., +, TIP 2021 7717-7731

Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-
fication. Zhou, Q., +, TIP 2021 1623-1638

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Robust Face Alignment by Multi-Order High-Precision Hourglass Network. 
Wan, J., +, TIP 2021 121-133

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 
Imaging. Yang, F., +, TIP 2021 7025-7037

Robust Single-Image Super-Resolution via CNNs and TV-TV Minimization. 
Vella, M., +, TIP 2021 7830-7841

Robust Text Image Recognition via Adversarial Sequence-to-Sequence 
Domain Adaptation. Zhang, Y., +, TIP 2021 3922-3933

Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 
and Algorithm. Bai, W., +, TIP 2021 8439-8453
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Rotation Awareness Based Self-Supervised Learning for SAR Target Rec-
ognition With Limited Training Samples. Wen, Z., +, TIP 2021 7266-7279

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Salience-Guided Iterative Asymmetric Mutual Hashing for Fast Person 
Re-Identification. Zhao, C., +, TIP 2021 7776-7789

Saliency Prediction on Omnidirectional Image With Generative Adversarial 
Imitation Learning. Xu, M., +, TIP 2021 2087-2102

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

SDP-GAN: Saliency Detail Preservation Generative Adversarial Networks 
for High Perceptual Quality Style Transfer. Li, R., +, TIP 2021 374-385

Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 
Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640

Self-Attention Context Network: Addressing the Threat of Adversarial 
Attacks for Hyperspectral Image Classification. Xu, Y., +, TIP 2021 8671-
8685

Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 
2021 8075-8087

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

Sequential Instance Refinement for Cross-Domain Object Detection in 
Images. Chen, J., +, TIP 2021 3970-3984

SFace: Sigmoid-Constrained Hypersphere Loss for Robust Face Recogni-
tion. Zhong, Y., +, TIP 2021 2587-2598

Shadow Removal by a Lightness-Guided Network With Training on 
Unpaired Data. Liu, Z., +, TIP 2021 1853-1865

SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 
Network. Zhou, W., +, TIP 2021 3597-3609

Siamese Regression Tracking With Reinforced Template Updating. Zhao, F., 
+, TIP 2021 628-640

Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Spatially Constrained Online Dictionary Learning for Source Separation. 
Bhanot, A., +, TIP 2021 3217-3228

SSIM Compliant Modeling Framework With Denoising and Deblurring 
Applications. Bhatt, R., +, TIP 2021 2611-2626

SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-
tural Representations. Yan, N., +, TIP 2021 8939-8954

ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 
Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-
ognition. Bian, C., +, TIP 2021 2963-2976

Structure-Aware Motion Deblurring Using Multi-Adversarial Optimized 
CycleGAN. Wen, Y., +, TIP 2021 6142-6155

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
2021 8886-8899

Thanka Mural Inpainting Based on Multi-Scale Adaptive Partial Convolu-
tion and Stroke-Like Mask. Wang, N., +, TIP 2021 3720-3733

TMMF: Temporal Multi-Modal Fusion for Single-Stage Continuous Gesture 
Recognition. Gammulle, H., +, TIP 2021 7689-7701

Toward Visual Distortion in Black-Box Attacks. Li, N., +, TIP 2021 6156-
6167

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty Class Activation Map (U-CAM) Using Gradient Certainty 
Method. Patro, B.N., +, TIP 2021 1910-1924

Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 
Liang, S., +, TIP 2021 8632-8643

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485
Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 

Images. Nie, L., +, TIP 2021 6184-6197
Unsupervised Discrete Hashing With Affinity Similarity. Jin, S., +, TIP 2021 

6130-6141
Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 

Y., +, TIP 2021 9321-9331
VMAF Oriented Perceptual Coding Based on Piecewise Metric Coupling. 

Luo, Z., +, TIP 2021 5109-5121
VMAN: A Virtual Mainstay Alignment Network for Transductive Zero-Shot 

Learning. Xie, G., +, TIP 2021 4316-4329
Vocabulary-Wide Credit Assignment for Training Image Captioning Mod-

els. Liu, H., +, TIP 2021 2450-2460
Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 

Deng, X., +, TIP 2021 532-545
Weighted Feature Histogram of Multi-Scale Local Patch Using Multi-Bit 

Binary Descriptor for Face Recognition. Yang, H., +, TIP 2021 3858-3871
Where to Prune: Using LSTM to Guide Data-Dependent Soft Pruning. Ding, 

G., +, TIP 2021 293-304
Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 

Kan, S., +, TIP 2021 501-516
Learning systems

Cross-Modal Knowledge Adaptation for Language-Based Person Search. 
Chen, Y., +, TIP 2021 4057-4069

End-to-End Light Field Spatial Super-Resolution Network Using Multiple 
Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968

Least squares approximations
A Systematic IoU-Related Method: Beyond Simplified Regression for Better 

Localization. Peng, H., +, TIP 2021 5032-5044
Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 

C., +, TIP 2021 7241-7255
Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 

3568-3580
Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 

Chen, G., +, TIP 2021 1207-1218
Robust Ellipse Fitting Using Hierarchical Gaussian Mixture Models. Zhao, 

M., +, TIP 2021 3828-3843
Lenses

Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 
+, TIP 2021 2276-2287

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320
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Light polarization
A Sparse Representation Based Joint Demosaicing Method for Single-Chip 

Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182
Light reflection

Deep Dichromatic Guided Learning for Illuminant Estimation. Woo, S., +, 
TIP 2021 3623-3636

Light scattering
Visible-NIR Image Fusion Based on Top-Hat Transform. Herrera-Arellano, 

M., +, TIP 2021 4962-4972
Lighting

Cross-Modal Knowledge Adaptation for Language-Based Person Search. 
Chen, Y., +, TIP 2021 4057-4069

DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 
2021 8759-8772

Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 
Lamba, M., +, TIP 2021 1501-1513

Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 
7280-7291

Linguistics
Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 

Adaptation. Zhao, W., +, TIP 2021 1180-1192
Location awareness

HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 
W., +, TIP 2021 9456-9469

Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-
gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 
2021 4667-4677

Logic gates
Cross-Modal Knowledge Adaptation for Language-Based Person Search. 

Chen, Y., +, TIP 2021 4057-4069
Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 

+, TIP 2021 9179-9192
Low-pass filters

Cover-Lossless Robust Image Watermarking Against Geometric Deforma-
tions. Hu, R., +, TIP 2021 318-331

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

Unsharp Mask Guided Filtering. Shi, Z., +, TIP 2021 7472-7485
Lung

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

M

Machine learning algorithms
RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 

Yang, M., +, TIP 2021 9442-9455
Mammography

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Markov processes
Iterative Robust Graph for Unsupervised Change Detection of Heteroge-

neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291
Task-Driven Semantic Coding via Reinforcement Learning. Li, X., +, TIP 

2021 6307-6320
Uncertainty Quantification Enforced Flash Radiography Reconstruction by 

Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199
Matched filters

A Comprehensive Bi-Static Amplitude Compensated Range Migration 
Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049

Mathematical analysis
An Image Contrast Measure Based on Retinex Principles. Lecca, M., +, TIP 

2021 3543-3554
Matrix algebra

AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-
ing. Zhang, Z., +, TIP 2021 1487-1500

Asymmetric Supervised Consistent and Specific Hashing for Cross-Modal 
Retrieval. Meng, M., +, TIP 2021 986-1000

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 
Camera. Han, K., +, TIP 2021 2141-2154

Heterogeneous Domain Adaptation by Information Capturing and Distribu-
tion Matching. Wu, H., +, TIP 2021 6364-6376

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 
TIP 2021 6498-6511

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 
Points. Zhao, Z., +, TIP 2021 6485-6497

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Unsupervised Abstract Reasoning for Raven’s Problem Matrices. Zhuo, T., 
+, TIP 2021 8332-8341

Matrix converters
Effective Blind Image Deblurring Using Matrix-Variable Optimization. 

Huang, L., +, TIP 2021 4653-4666
Matrix decomposition

Blind Decomposition of Multispectral Document Images Using Orthogonal 
Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012

Effective Blind Image Deblurring Using Matrix-Variable Optimization. 
Huang, L., +, TIP 2021 4653-4666

Fast Multi-View Clustering via Nonnegative and Orthogonal Factorization. 
Yang, B., +, TIP 2021 2575-2586

Logarithmic Norm Regularized Low-Rank Factorization for Matrix and 
Tensor Completion. Chen, L., +, TIP 2021 3434-3449

Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Matrix multiplication
Fast Multi-View Clustering via Nonnegative and Orthogonal Factorization. 

Yang, B., +, TIP 2021 2575-2586
Maximum entropy methods

Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 
Criterion. Hu, C., +, TIP 2021 3127-3141

Maximum likelihood estimation
Deep Likelihood Network for Image Restoration With Multiple Degradation 

Levels. Guo, Y., +, TIP 2021 2669-2681
Mean square error methods

Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 
3321-3334

Deep Dichromatic Guided Learning for Illuminant Estimation. Woo, S., +, 
TIP 2021 3623-3636

Defocus Blur Detection via Boosting Diversity of Deep Ensemble Networks. 
Zhao, W., +, TIP 2021 5426-5438

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

Heavy-Tailed Self-Similarity Modeling for Single Image Super Resolution. 
Chantas, G., +, TIP 2021 838-852

ProxIQA: A Proxy Approach to Perceptual Optimization of Learned Image 
Compression. Chen, L., +, TIP 2021 360-373

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

SSIM Compliant Modeling Framework With Denoising and Deblurring 
Applications. Bhatt, R., +, TIP 2021 2611-2626
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Measurement
GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 

X., +, TIP 2021 8847-8860
Measurement errors

No-Reference Physics-Based Quality Assessment of Polarization Images 
and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998

Measurement uncertainty
Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-

ance. Gofer, E., +, TIP 2021 8900-8912
No-Reference Physics-Based Quality Assessment of Polarization Images 

and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998
Medical computing

3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-
erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

Medical image processing
3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-

erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

A Bilevel Integrated Model With Data-Driven Layer Ensemble for 
Multi-Modality Image Fusion. Liu, R., +, TIP 2021 1261-1274

Active Subdivision Surfaces for the Semiautomatic Segmentation of Bio-
medical Volumes. Badoual, A., +, TIP 2021 5739-5753

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 
+, TIP 2021 2276-2287

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

Discriminative Feature Learning for Thorax Disease Classification in Chest 
X-ray Images. Guan, Q., +, TIP 2021 2476-2487

Examinee-Examiner Network: Weakly Supervised Accurate Coronary 
Lumen Segmentation Using Centerline Constraint. Qi, Y., +, TIP 2021 
9429-9441

Fast Roughness Minimizing Image Restoration Under Mixed Poisson–
Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149

HCE: Hierarchical Context Embedding for Region-Based Object Detection. 
Chen, Z., +, TIP 2021 6917-6929

Hierarchical Generation of Human Pose With Part-Based Layer Representa-
tion. Wu, X., +, TIP 2021 7856-7866

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

Latent Correlation Representation Learning for Brain Tumor Segmentation 
With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274

Multidataset Independent Subspace Analysis With Application to Multi-
modal Fusion. Silva, R.F., +, TIP 2021 588-602

Panoptic Feature Fusion Net: A Novel Instance Segmentation Paradigm for 
Biomedical and Biological Images. Liu, D., +, TIP 2021 2045-2059

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Robust Content-Adaptive Global Registration for Multimodal Retinal 
Images Using Weakly Supervised Deep-Learning Framework. Wang, Y., 
+, TIP 2021 3167-3178

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Segmentation-Free Algorithm for Homogeneity Quantification in 
Images. Milano, F., +, TIP 2021 5533-5544

Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 
2021 8510-8525

Spatially Constrained Online Dictionary Learning for Source Separation. 
Bhanot, A., +, TIP 2021 3217-3228

Superpixels With Content-Adaptive Criteria. Yuan, Y., +, TIP 2021 7702-
7716

Surface Regularity via the Estimation of Fractional Brownian Motion Index. 
Rabiei, H., +, TIP 2021 1453-1460

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

VolumeNet: A Lightweight Parallel Network for Super-Resolution of MR 
and CT Volumetric Data. Li, Y., +, TIP 2021 4840-4854

Merging
Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 

Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938
Mesh generation

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Learning Dense Correspondences for Non-Rigid Point Clouds With Two-
Stage Regression. Wang, K., +, TIP 2021 8468-8482

Message authentication
Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 

Retrieval. Brogan, J., +, TIP 2021 6892-6905
Message passing

AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-
ing. Zhang, Z., +, TIP 2021 1487-1500

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-
tion Detection. Wang, H., +, TIP 2021 6583-6593

Learning Human-Object Interaction via Interactive Semantic Reasoning. 
Yang, D., +, TIP 2021 9294-9305

Reasoning Graph Networks for Kinship Verification: From Star-Shaped to 
Hierarchical. Li, W., +, TIP 2021 4947-4961

Meta data
Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 

Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Microlenses
PlenoptiCam v1.0: A Light-Field Imaging Framework. Hahne, C., +, TIP 

2021 6757-6771
Microorganisms

Graph-Theoretic Post-Processing of Segmentation With Application to 
Dense Biofilms. Wang, J., +, TIP 2021 8580-8594

JCS: An Explainable COVID-19 Diagnosis System by Joint Classification 
and Segmentation. Wu, Y., +, TIP 2021 3113-3126

Microprocessor chips
SAMNet: Stereoscopically Attentive Multi-Scale Network for Lightweight 

Salient Object Detection. Liu, Y., +, TIP 2021 3804-3814
Microscopy

Graph-Theoretic Post-Processing of Segmentation With Application to 
Dense Biofilms. Wang, J., +, TIP 2021 8580-8594

Microsensors
PlenoptiCam v1.0: A Light-Field Imaging Framework. Hahne, C., +, TIP 

2021 6757-6771
Minimax techniques

Multitask Identity-Aware Image Steganography via Minimax Optimization. 
Cui, J., +, TIP 2021 8567-8579

Minimization
Blind Deconvolution for Poissonian Blurred Image With Total Variation and 

L0-Norm Gradient Regularizations. Dong, W., +, TIP 2021 1030-1043
Blind Image Deblurring Using a Non-Linear Channel Prior Based on Dark 

and Bright Channels. Ge, X., +, TIP 2021 6970-6984
Designing Interpretable Recurrent Neural Networks for Video Reconstruc-

tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113
Fast Roughness Minimizing Image Restoration Under Mixed Poisson–

Gaussian Noise. Ghulyani, M., +, TIP 2021 134-149
Heterogeneous Domain Adaptation by Information Capturing and Distribu-

tion Matching. Wu, H., +, TIP 2021 6364-6376
Image Restoration via Reconciliation of Group Sparsity and Low-Rank 

Models. Zha, Z., +, TIP 2021 5223-5238
Logarithmic Norm Regularized Low-Rank Factorization for Matrix and 

Tensor Completion. Chen, L., +, TIP 2021 3434-3449
Low-Rank Constrained Super-Resolution for Mixed-Resolution Multiview 

Video. Lu, S., +, TIP 2021 1072-1085
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Neutral Cross-Entropy Loss Based Unsupervised Domain Adaptation for 
Semantic Segmentation. Xu, H., +, TIP 2021 4516-4525

No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

On Plug-and-Play Regularization Using Linear Denoisers. Gavaskar, R.G., 
+, TIP 2021 4802-4813

Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 
2021 7215-7227

Robust Single-Image Super-Resolution via CNNs and TV-TV Minimization. 
Vella, M., +, TIP 2021 7830-7841

SFace: Sigmoid-Constrained Hypersphere Loss for Robust Face Recogni-
tion. Zhong, Y., +, TIP 2021 2587-2598

Sparse Gradient Regularized Deep Retinex Network for Robust Low-Light 
Image Enhancement. Yang, W., +, TIP 2021 2072-2086

VMAN: A Virtual Mainstay Alignment Network for Transductive Zero-Shot 
Learning. Xie, G., +, TIP 2021 4316-4329

Mirrors
Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 

Camera. Han, K., +, TIP 2021 2141-2154
Mixture models

Blur Removal Via Blurred-Noisy Image Pair. Gu, C., +, TIP 2021 345-359
Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 

Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356
Robust Ellipse Fitting Using Hierarchical Gaussian Mixture Models. Zhao, 

M., +, TIP 2021 3828-3843
Mobile computing

Diversifying Inference Path Selection: Moving-Mobile-Network for Land-
mark Recognition. Qian, B., +, TIP 2021 4894-4904

Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-
casting. Chen, P., +, TIP 2021 3279-3292

Mobile robots
Backward Attentive Fusing Network With Local Aggregation Classifier for 

3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
Modal analysis

Progressive Modality Cooperation for Multi-Modality Domain Adaptation. 
Zhang, W., +, TIP 2021 3293-3306

Modulation
Depth Privileged Scene Recognition via Dual Attention Hallucination. 

Chen, J., +, TIP 2021 9164-9178
Monte Carlo methods

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199

Motion compensation
Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247

Motion estimation
Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 

7156-7169
Deep Dynamic Scene Deblurring for Unconstrained Dual-Lens Cameras. 

Mohan, M.R.M., +, TIP 2021 4479-4491
Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 

Guo, Q., +, TIP 2021 1812-1824
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 

Deblurring. Jung, H., +, TIP 2021 8170-8183
Motion segmentation

Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-
vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169

Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 
+, TIP 2021 4760-4772

Motion vision
Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 

Deblurring. Jung, H., +, TIP 2021 8170-8183
Multi-agent systems

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Sequential Instance Refinement for Cross-Domain Object Detection in 
Images. Chen, J., +, TIP 2021 3970-3984

Multi-threading
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Multilayers

A Comprehensive Bi-Static Amplitude Compensated Range Migration 
Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049

Multimedia communication
Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095

Multimedia computing
Asymmetric Supervised Consistent and Specific Hashing for Cross-Modal 

Retrieval. Meng, M., +, TIP 2021 986-1000
Multitasking

Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 
Deblurring. Jung, H., +, TIP 2021 8170-8183

PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Music
DanceIt: Music-Inspired Dancing Video Synthesis. Guo, X., +, TIP 2021 

5559-5572

N

Nanocomposites
Robust Segmentation-Free Algorithm for Homogeneity Quantification in 

Images. Milano, F., +, TIP 2021 5533-5544
Natural language processing

Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-
tion for Video QA. Jin, W., +, TIP 2021 5477-5489

Cross-Domain Image Captioning via Cross-Modal Retrieval and Model 
Adaptation. Zhao, W., +, TIP 2021 1180-1192

Deep Relation Embedding for Cross-Modal Retrieval. Zhang, Y., +, TIP 
2021 617-627

Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 
M., +, TIP 2021 2758-2770

Interaction-Integrated Network for Natural Language Moment Localization. 
Ning, K., +, TIP 2021 2538-2548

Learning Aligned Image-Text Representations Using Graph Attentive Rela-
tional Network. Jing, Y., +, TIP 2021 1840-1852

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Sentence Auxiliary Adversarial Networks for Fine-Grained Text-to-
Image Synthesis. Yang, Y., +, TIP 2021 2798-2809

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Natural languages
Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-

guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277
Natural scenes

Deep Retinex Network for Single Image Dehazing. Li, P., +, TIP 2021 1100-
1115

Dense Attention Fluid Network for Salient Object Detection in Optical 
Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

Non-Homogeneous Haze Removal via Artificial Scene Prior and Bidimen-
sional Graph Reasoning. Wei, H., +, TIP 2021 9136-9149
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Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Nearest neighbor methods
Homogeneous-to-Heterogeneous: Unsupervised Learning for RGB-Infrared 

Person Re-Identification. Liang, W., +, TIP 2021 6392-6407
Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-

ing. Xu, Y., +, TIP 2021 5299-5312
Neural network architecture

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
Boosting Single Image Super-Resolution Learnt From Implicit Multi-Image 

Prior. Jin, D., +, TIP 2021 3240-3251
Complementary, Heterogeneous and Adversarial Networks for Image-to-Im-

age Translation. Gao, F., +, TIP 2021 3487-3498
Interpretable Detail-Fidelity Attention Network for Single Image Super-Res-

olution. Huang, Y., +, TIP 2021 2325-2339
Kinship Verification Based on Cross-Generation Feature Interaction Learn-

ing. Dong, G., +, TIP 2021 7391-7403
Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 

2021 2850-2861
Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 

Approach. Wang, T., +, TIP 2021 1245-1260
Multi-Stage Feature Fusion Network for Video Super-Resolution. Song, H., 

+, TIP 2021 2923-2934
Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 

Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640
Neural networks

3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-
erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 
Liao, K., +, TIP 2021 3362-3375

A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-
tion. Chakraborty, B., +, TIP 2021 9014-9029

A Novel Eye Center Localization Method for Head Poses With Large Rota-
tions. Hsu, W., +, TIP 2021 1369-1381

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 
Huang, Z., +, TIP 2021 5439-5451

Adaptive Linear Span Network for Object Skeleton Detection. Liu, C., +, 
TIP 2021 5096-5108

Adversarial Multi-Label Variational Hashing. Lu, J., +, TIP 2021 332-344
Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 

3321-3334
AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-

ing. Zhang, Z., +, TIP 2021 1487-1500
Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 

Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704
Band Representation-Based Semi-Supervised Low-Light Image Enhance-

ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Bilateral Attention Network for RGB-D Salient Object Detection. Zhang, Z., 
+, TIP 2021 1949-1961

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Consistency Graph Modeling for Semantic Correspondence. He, J., +, TIP 
2021 4932-4946

Contour-Aware Loss: Boundary-Aware Learning for Salient Object Segmen-
tation. Chen, Z., +, TIP 2021 431-443

Conversational Image Search. Nie, L., +, TIP 2021 7732-7743
Deep Dehazing Network With Latent Ensembling Architecture and Adver-

sarial Learning. Li, Y., +, TIP 2021 1354-1368
Deep High-Resolution Representation Learning for Cross-Resolution Per-

son Re-Identification. Zhang, G., +, TIP 2021 8913-8925

Deep Magnification-Flexible Upsampling Over 3D Point Clouds. Qian, Y., 
+, TIP 2021 8354-8367

Deep Retinex Network for Single Image Dehazing. Li, P., +, TIP 2021 1100-
1115

Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247
Deep Shearlet Residual Learning Network for Single Image Super-Resolu-

tion. Geng, T., +, TIP 2021 4129-4142
Defense Against Adversarial Attacks by Reconstructing Images. Zhang, S., 

+, TIP 2021 6117-6129
Delving Deep Into Label Smoothing. Zhang, C., +, TIP 2021 5984-5996
Dense Attention Fluid Network for Salient Object Detection in Optical 

Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317
DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 

and Rainmaking. Wei, Y., +, TIP 2021 4788-4801
Distributed Learning and Inference With Compressed Images. Katakol, S., 

+, TIP 2021 3069-3083
Diversifying Inference Path Selection: Moving-Mobile-Network for Land-

mark Recognition. Qian, B., +, TIP 2021 4894-4904
Domain Adaptive Ensemble Learning. Zhou, K., +, TIP 2021 8008-8018
Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 

Doutsi, E., +, TIP 2021 4305-4315
EnAET: A Self-Trained Framework for Semi-Supervised and Supervised 

Learning With Ensemble Transformations. Wang, X., +, TIP 2021 1639-
1647

Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 
Guo, Q., +, TIP 2021 1812-1824

Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-
1582

Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-
1743

Facial Expression Recognition Using Frequency Neural Network. Tang, Y., 
+, TIP 2021 444-457

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 
Consistency. Wang, Q., +, TIP 2021 1771-1783

Ghost-Free Deep High-Dynamic-Range Imaging Using Focus Pixels for 
Complex Motion Scenes. Woo, S., +, TIP 2021 5001-5016

Harnessing Multi-View Perspective of Light Fields for Low-Light Imaging. 
Lamba, M., +, TIP 2021 1501-1513

Hierarchical and Interactive Refinement Network for Edge-Preserving 
Salient Object Detection. Zhou, S., +, TIP 2021 1-14

Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 
G., +, TIP 2021 5168-5181

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Hyperspectral Image Super-Resolution via Deep Progressive Zero-Centric 
Residual Learning. Zhu, Z., +, TIP 2021 1423-1438

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 
2021 5545-5558

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Improved Multiple-Image-Based Reflection Removal Algorithm Using 
Deep Neural Networks. Li, T., +, TIP 2021 68-79

Interpreting and Improving Adversarial Robustness of Deep Neural Net-
works With Neuron Sensitivity. Zhang, C., +, TIP 2021 1291-1304

Invertible Image Decolorization. Zhao, R., +, TIP 2021 6081-6095
Iterative Training of Neural Networks for Intra Prediction. Dumas, T., +, TIP 

2021 697-711
Joint Denoising and Demosaicking With Green Channel Prior for Real-

World Burst Images. Guo, S., +, TIP 2021 6930-6942
Joint Depth and Defocus Estimation From a Single Image Using Physical 

Consistency. Zhang, A., +, TIP 2021 3419-3433
Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 

TIP 2021 8034-8045
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Just Noticeable Distortion Profile Inference: A Patch-Level Structural Visi-
bility Learning Approach. Shen, X., +, TIP 2021 26-38

KT-GAN: Knowledge-Transfer Generative Adversarial Network for Text-
to-Image Synthesis. Tan, H., +, TIP 2021 1275-1290

L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
Learning Aligned Image-Text Representations Using Graph Attentive Rela-

tional Network. Jing, Y., +, TIP 2021 1840-1852
Learning Causal Temporal Relation and Feature Discrimination for Anom-

aly Detection. Wu, P., +, TIP 2021 3513-3527
Learning Efficient Hash Codes for Fast Graph-Based Data Similarity 

Retrieval. Wang, J., +, TIP 2021 6321-6334
Learning Human-Object Interaction via Interactive Semantic Reasoning. 

Yang, D., +, TIP 2021 9294-9305
Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-

graphic Networks. Hao, Y., +, TIP 2021 8130-8143
Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 

U., +, TIP 2021 3307-3320
Light Field View Synthesis via Aperture Disparity and Warping Confidence 

Map. Meng, N., +, TIP 2021 3908-3921
Multi-Domain Image-to-Image Translation via a Unified Circular Frame-

work. Wang, Y., +, TIP 2021 670-684
Multi-Sentence Auxiliary Adversarial Networks for Fine-Grained Text-to-

Image Synthesis. Yang, Y., +, TIP 2021 2798-2809
Multi-Stream Attention-Aware Graph Convolution Network for Video 

Salient Object Detection. Xu, M., +, TIP 2021 4183-4197
Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 

Motion Prediction. Li, M., +, TIP 2021 7760-7775
MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-

Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657
No-Reference Quality Assessment for Screen Content Images Using Visual 

Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 
T., +, TIP 2021 1044-1056

On Data Augmentation for GAN Training. Tran, N., +, TIP 2021 1882-1897
Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 

Zhao, Y., +, TIP 2021 9470-9481
ProxIQA: A Proxy Approach to Perceptual Optimization of Learned Image 

Compression. Chen, L., +, TIP 2021 360-373
Pseudo-Supervised Deep Subspace Clustering. Lv, J., +, TIP 2021 5252-

5263
Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-

work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690
RelightGAN: Instance-level Generative Adversarial Network for Face Illu-

mination Transfer. Xu, W., +, TIP 2021 3450-3460
Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 

Points. Zhao, Z., +, TIP 2021 6485-6497
ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-

4746
Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 

Imaging. Yang, F., +, TIP 2021 7025-7037
RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-

work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Saliency Prediction on Omnidirectional Image With Generative Adversarial 
Imitation Learning. Xu, M., +, TIP 2021 2087-2102

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Salient Object Detection With Purificatory Mechanism and Structural Simi-
larity Loss. Li, J., +, TIP 2021 6855-6868

SDP-GAN: Saliency Detail Preservation Generative Adversarial Networks 
for High Perceptual Quality Style Transfer. Li, R., +, TIP 2021 374-385

Self-Attention Context Network: Addressing the Threat of Adversarial 
Attacks for Hyperspectral Image Classification. Xu, Y., +, TIP 2021 8671-
8685

Self-Training With Progressive Representation Enhancement for Unsuper-
vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

SPADE-E2VID: Spatially-Adaptive Denormalization for Event-Based 
Video Reconstruction. Cadena, P.R.G., +, TIP 2021 2488-2500

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 
Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

Uncertainty-Aware Blind Image Quality Assessment in the Laboratory and 
Wild. Zhang, W., +, TIP 2021 3474-3486

UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Unsupervised Abstract Reasoning for Raven’s Problem Matrices. Zhuo, T., 
+, TIP 2021 8332-8341

Unsupervised Monocular Depth Estimation via Recursive Stereo Distilla-
tion. Ye, X., +, TIP 2021 4492-4504

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 
Kan, S., +, TIP 2021 501-516

Neurons
A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-

tion. Chakraborty, B., +, TIP 2021 9014-9029
Neurophysiology

DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 
Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024

Hierarchical Predictive Coding-Based JND Estimation for Image Compres-
sion. Wang, H., +, TIP 2021 487-500

Surface Regularity via the Estimation of Fractional Brownian Motion Index. 
Rabiei, H., +, TIP 2021 1453-1460

Newton method
A Game Theory Based CTU-Level Bit Allocation Scheme for HEVC Region 

of Interest Coding. Liu, Z., +, TIP 2021 794-805
Noise measurement

AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 
Q., +, TIP 2021 7636-7648

Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-
ance. Gofer, E., +, TIP 2021 8900-8912

LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 
Denoising. Zhang, H., +, TIP 2021 8743-8758

No-Reference Physics-Based Quality Assessment of Polarization Images 
and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998

Noise reduction
Image Denoising Based on Fractional Gradient Vector Flow and Overlap-

ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540
LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 

Denoising. Zhang, H., +, TIP 2021 8743-8758
Numerical models

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

O

Object detection
3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 

Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-
tion. Chakraborty, B., +, TIP 2021 9014-9029

A Global-Local Self-Adaptive Network for Drone-View Object Detection. 
Deng, S., +, TIP 2021 1556-1569

A Self-Training Approach for Point-Supervised Object Detection and Count-
ing in Crowds. Wang, Y., +, TIP 2021 2876-2887
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Action Anticipation Using Pairwise Human-Object Interactions and Trans-
formers. Roy, D., +, TIP 2021 8116-8129

Adaptive Linear Span Network for Object Skeleton Detection. Liu, C., +, 
TIP 2021 5096-5108

Adaptive Spatio-Temporal Graph Enhanced Vision-Language Representa-
tion for Video QA. Jin, W., +, TIP 2021 5477-5489

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

An End-to-End Foreground-Aware Network for Person Re-Identification. 
Liu, Y., +, TIP 2021 2060-2071

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

AutoPedestrian: An Automatic Data Augmentation and Loss Function 
Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Bilateral Attention Network for RGB-D Salient Object Detection. Zhang, Z., 
+, TIP 2021 1949-1961

Bio-Inspired Video Enhancement for Small Moving Target Detection. Uzair, 
M., +, TIP 2021 1232-1244

Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
CDNet: Complementary Depth Network for RGB-D Salient Object Detec-

tion. Jin, W., +, TIP 2021 3376-3390
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
Combining Appearance and Gradient Information for Image Symmetry 

Detection. Gnutti, A., +, TIP 2021 5708-5723
Complementary Pseudo Labels for Unsupervised Domain Adaptation On 

Person Re-Identification. Feng, H., +, TIP 2021 2898-2907
Composited FishNet: Fish Detection and Species Recognition From 

Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734
Contour-Aware Loss: Boundary-Aware Learning for Salient Object Segmen-

tation. Chen, Z., +, TIP 2021 431-443
Coupled Network for Robust Pedestrian Detection With Gated Multi-Layer 

Feature Extraction and Deformable Occlusion Handling. Liu, T., +, TIP 
2021 754-766

Cross-Layer Feature Pyramid Network for Salient Object Detection. Li, Z., 
+, TIP 2021 4587-4598

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Data-Level Recombination and Lightweight Fusion Scheme for RGB-D 
Salient Object Detection. Wang, X., +, TIP 2021 458-471

Decomposition and Completion Network for Salient Object Detection. Wu, 
Z., +, TIP 2021 6226-6239

Decoupled Two-Stage Crowd Counting and Beyond. Cheng, J., +, TIP 2021 
2862-2875

Deep Dehazing Network With Latent Ensembling Architecture and Adver-
sarial Learning. Li, Y., +, TIP 2021 1354-1368

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 
W., +, TIP 2021 7995-8007

Deep-Masking Generative Network: A Unified Framework for Background 
Restoration From Superimposed Images. Feng, X., +, TIP 2021 4867-4882

DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100

Dense Attention Fluid Network for Salient Object Detection in Optical 
Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317

Depth-Quality-Aware Salient Object Detection. Chen, C., +, TIP 2021 2350-
2363

DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 
Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024

Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 
Removal. Zhang, K., +, TIP 2021 7608-7619

Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 
+, TIP 2021 9179-9192

Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 
Point Cloud. Guo, J., +, TIP 2021 5072-5084

Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 
Occlusion. Dong, W., +, TIP 2021 2193-2206

Embedding Perspective Analysis Into Multi-Column Convolutional Neural 
Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407

Evaluating the Stability of Spatial Keypoints via Cluster Core Correspon-
dence Index. Mukherjee, S., +, TIP 2021 386-401

Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 
Retrieval. Brogan, J., +, TIP 2021 6892-6905

Few-Shot Common-Object Reasoning Using Common-Centric Localization 
Network. Zhu, L., +, TIP 2021 4253-4262

Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-
tion. Liu, X., +, TIP 2021 1744-1758

FloorLevel-Net: Recognizing Floor-Level Lines With Height-Atten-
tion-Guided Multi-Task Learning. Wu, M., +, TIP 2021 6686-6699

Geometry Auxiliary Salient Object Detection for Light Fields via Graph 
Neural Networks. Zhang, Q., +, TIP 2021 7578-7592

Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 

W., +, TIP 2021 5122-5137
Graph Regularized Flow Attention Network for Video Animal Counting 

From Drones. Zhu, P., +, TIP 2021 5339-5351
Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Graph-Theoretic Post-Processing of Segmentation With Application to 

Dense Biofilms. Wang, J., +, TIP 2021 8580-8594
GSDet: Object Detection in Aerial Images Based on Scale Reasoning. Li, W., 

+, TIP 2021 4599-4609
HCE: Hierarchical Context Embedding for Region-Based Object Detection. 

Chen, Z., +, TIP 2021 6917-6929
Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-

mark. Yang, L., +, TIP 2021 39-54
Hierarchical Alternate Interaction Network for RGB-D Salient Object 

Detection. Li, G., +, TIP 2021 3528-3542
Hierarchical and Interactive Refinement Network for Edge-Preserving 

Salient Object Detection. Zhou, S., +, TIP 2021 1-14
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
HOReID: Deep High-Order Mapping Enhances Pose Alignment for Person 

Re-Identification. Wang, P., +, TIP 2021 2908-2922
HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-

lite Video Tracking. Shao, J., +, TIP 2021 3056-3068
HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 

W., +, TIP 2021 9456-9469
I Understand You: Blind 3D Human Attention Inference From the Perspec-

tive of Third-Person. Shi, X., +, TIP 2021 6212-6225
Improved Multiple-Image-Based Reflection Removal Algorithm Using 

Deep Neural Networks. Li, T., +, TIP 2021 68-79
Improving Performance and Adaptivity of Anchor-Based Detector Using 

Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Improving Single Shot Object Detection With Feature Scale Unmixing. Li, 
Y., +, TIP 2021 2708-2721

Improving Weakly Supervised Temporal Action Localization by Exploiting 
Multi-Resolution Information in Temporal Domain. Su, R., +, TIP 2021 
6659-6672

Intensity-Aware Single-Image Deraining With Semantic and Color Regular-
ization. Xu, K., +, TIP 2021 8497-8509

IPGN: Interactiveness Proposal Graph Network for Human-Object Interac-
tion Detection. Wang, H., +, TIP 2021 6583-6593

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

Is Heuristic Sampling Necessary in Training Deep Object Detectors?. Chen, 
J., +, TIP 2021 8454-8467
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It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-
ing Quality. Prakash, C.D., +, TIP 2021 9220-9230

Joint Person Objectness and Repulsion for Person Search. Yao, H., +, TIP 
2021 685-696

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 
S., +, TIP 2021 3263-3278

L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
LayerCAM: Exploring Hierarchical Class Activation Maps for Localization. 

Jiang, P., +, TIP 2021 5875-5888
Layout-to-Image Translation With Double Pooling Generative Adversarial 

Networks. Tang, H., +, TIP 2021 7903-7913
Learning Category- and Instance-Aware Pixel Embedding for Fast Panoptic 

Segmentation. Gao, N., +, TIP 2021 6013-6023
Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 

Dialogue. Yu, J., +, TIP 2021 220-233
Learning Spatial Attention for Face Super-Resolution. Chen, C., +, TIP 2021 

1219-1231
Local Semantic Enhanced ConvNet for Aerial Scene Recognition. Bi, Q., +, 

TIP 2021 6498-6511
Localizing Anomalies From Weakly-Labeled Videos. Lv, H., +, TIP 2021 

4505-4515
Looking for the Detail and Context Devils: High-Resolution Salient Object 

Detection. Zhang, P., +, TIP 2021 3204-3216
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
MABAN: Multi-Agent Boundary-Aware Network for Natural Language 

Moment Retrieval. Sun, X., +, TIP 2021 5589-5599
Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 

Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
MINet: Meta-Learning Instance Identifiers for Video Object Detection. 

Deng, J., +, TIP 2021 6879-6891
MSB-FCN: Multi-Scale Bidirectional FCN for Object Skeleton Extraction. 

Yang, F., +, TIP 2021 2301-2312
Multi-Interactive Dual-Decoder for RGB-Thermal Salient Object Detection. 

Tu, Z., +, TIP 2021 5678-5691
Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-

guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277
Multi-Scale Low-Discriminative Feature Reactivation for Weakly Super-

vised Object Localization. Wang, B., +, TIP 2021 6050-6065
Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 

Semantic Enhancement. Xu, X., +, TIP 2021 8811-8822
Multi-Stream Attention-Aware Graph Convolution Network for Video 

Salient Object Detection. Xu, M., +, TIP 2021 4183-4197
Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 

Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Nocal-Siam: Refining Visual Features and Response With Advanced 
Non-Local Blocks for Real-Time Siamese Tracking. Tan, H., +, TIP 2021 
2656-2668

Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 
Kurihara, K., +, TIP 2021 6528-6543

Panoptic Feature Fusion Net: A Novel Instance Segmentation Paradigm for 
Biomedical and Biological Images. Liu, D., +, TIP 2021 2045-2059

Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-
gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

PCG-TAL: Progressive Cross-Granularity Cooperation for Temporal Action 
Localization. Su, R., +, TIP 2021 2103-2113

Person Re-Identification With Reinforced Attribute Attention Selection. 
Zhang, J., +, TIP 2021 603-616

Personal Fixations-Based Object Segmentation With Object Localization 
and Boundary Preservation. Li, G., +, TIP 2021 1461-1475

Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 
TIP 2021 4465-4478

Progressive Self-Guided Loss for Salient Object Detection. Yang, S., +, TIP 
2021 8426-8438

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

Reference-Based Defect Detection Network. Zeng, Z., +, TIP 2021 6637-
6647

Regularized Densely-Connected Pyramid Network for Salient Instance Seg-
mentation. Wu, Y., +, TIP 2021 3897-3907

Relation Graph Network for 3D Object Detection in Point Clouds. Feng, M., 
+, TIP 2021 92-107

Rethinking Image Salient Object Detection: Object-Level Semantic Saliency 
Reranking First, Pixelwise Saliency Refinement Later. Ma, G., +, TIP 
2021 4238-4252

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

Revisiting Shadow Detection: A New Benchmark Dataset for Complex 
World. Hu, X., +, TIP 2021 1925-1934

RGB-D Salient Object Detection With Ubiquitous Target Awareness. Zhao, 
Y., +, TIP 2021 7717-7731

Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 
Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727

Robust Face Alignment by Multi-Order High-Precision Hourglass Network. 
Wan, J., +, TIP 2021 121-133

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

Salient Object Detection With Purificatory Mechanism and Structural Simi-
larity Loss. Li, J., +, TIP 2021 6855-6868

SAMNet: Stereoscopically Attentive Multi-Scale Network for Lightweight 
Salient Object Detection. Liu, Y., +, TIP 2021 3804-3814

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

SC-RPN: A Strong Correlation Learning Framework for Region Proposal. 
Zou, W., +, TIP 2021 4084-4098

SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 
+, TIP 2021 5862-5874

Self-Supervised Deep Correlation Tracking. Yuan, D., +, TIP 2021 976-985
Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 

Xu, B., +, TIP 2021 2207-2219
Sequential Instance Refinement for Cross-Domain Object Detection in 

Images. Chen, J., +, TIP 2021 3970-3984
SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 

Network. Zhou, W., +, TIP 2021 3597-3609
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 

Yang, J., +, TIP 2021 8686-8701
Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-

6916
Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
SSSIC: Semantics-to-Signal Scalable Image Coding With Learned Struc-

tural Representations. Yan, N., +, TIP 2021 8939-8954
TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 

F., +, TIP 2021 7938-7951
Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 

2021 8886-8899
TJU-DHD: A Diverse High-Resolution Dataset for Object Detection. Pang, 

Y., +, TIP 2021 207-219
Together Recognizing, Localizing and Summarizing Actions in Egocentric 

Videos. Sahu, A., +, TIP 2021 4330-4340
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Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 
Z., +, TIP 2021 8553-8566

Towards Efficient Scene Understanding via Squeeze Reasoning. Li, X., +, 
TIP 2021 7050-7063

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

Tracking Beyond Detection: Learning a Global Response Map for End-to-
End Multi-Object Tracking. Wan, X., +, TIP 2021 8222-8235

Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Training Robust Object Detectors From Noisy Category Labels and Impre-
cise Bounding Boxes. Xu, Y., +, TIP 2021 5782-5792

Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 
Y., +, TIP 2021 9321-9331

WaveCNet: Wavelet Integrated CNNs to Suppress Aliasing Effect for 
Noise-Robust Image Classification. Li, Q., +, TIP 2021 7074-7089

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Weakly-Supervised Salient Object Detection With Saliency Bounding 
Boxes. Liu, Y., +, TIP 2021 4423-4435

Object recognition
3D Object Representation Learning: A Set-to-Set Matching Perspective. Yu, 

T., +, TIP 2021 2168-2179
A Novel Visual Representation on Text Using Diverse Conditional GAN for 

Visual Recognition. Hu, T., +, TIP 2021 3499-3512
A Study of Multi-Task and Region-Wise Deep Learning for Food Ingredient 

Recognition. Chen, J., +, TIP 2021 1514-1526
A Two-Stream Dynamic Pyramid Representation Model for Video-Based 

Person Re-Identification. Yang, X., +, TIP 2021 6266-6276
Adversarial Domain Adaptation With Prototype-Based Normalized Output 

Conditioner. Hu, D., +, TIP 2021 9359-9371
An End-to-End Foreground-Aware Network for Person Re-Identification. 

Liu, Y., +, TIP 2021 2060-2071
An Image Contrast Measure Based on Retinex Principles. Lecca, M., +, TIP 

2021 3543-3554
AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-

work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

Attend and Guide (AG-Net): A Keypoints-Driven Attention-Based Deep 
Network for Image Recognition. Bera, A., +, TIP 2021 3691-3704

Attention Guided Multiple Source and Target Domain Adaptation. Wang, Y., 
+, TIP 2021 892-906

Bilateral Upsampling Network for Single Image Super-Resolution With 
Arbitrary Scaling Factors. Zhang, M., +, TIP 2021 4395-4408

Composited FishNet: Fish Detection and Species Recognition From 
Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734

Diversifying Inference Path Selection: Moving-Mobile-Network for Land-
mark Recognition. Qian, B., +, TIP 2021 4894-4904

DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 
3D Object Recognition. Sun, K., +, TIP 2021 868-877

Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 
Point Cloud. Guo, J., +, TIP 2021 5072-5084

Few-Shot Human-Object Interaction Recognition With Semantic-Guided 
Attentive Prototypes Network. Ji, Z., +, TIP 2021 1648-1661

HCE: Hierarchical Context Embedding for Region-Based Object Detection. 
Chen, Z., +, TIP 2021 6917-6929

Hierarchical Connectivity-Centered Clustering for Unsupervised Domain 
Adaptation on Person Re-Identification. Bai, Y., +, TIP 2021 6715-6729

Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 
3229-3239

HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 
TIP 2021 4540-4554

Hypergraph Neural Network for Skeleton-Based Action Recognition. Hao, 
X., +, TIP 2021 2263-2275

I Understand You: Blind 3D Human Attention Inference From the Perspec-
tive of Third-Person. Shi, X., +, TIP 2021 6212-6225

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Is Context-Aware CNN Ready for the Surroundings? Panoramic Semantic 
Segmentation in the Wild. Yang, K., +, TIP 2021 1866-1881

LayerCAM: Exploring Hierarchical Class Activation Maps for Localization. 
Jiang, P., +, TIP 2021 5875-5888

Learning to Discover Multi-Class Attentional Regions for Multi-Label 
Image Recognition. Gao, B., +, TIP 2021 5920-5932

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

Part-Guided Relational Transformers for Fine-Grained Visual Recognition. 
Zhao, Y., +, TIP 2021 9470-9481

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

Relation Graph Network for 3D Object Detection in Point Clouds. Feng, M., 
+, TIP 2021 92-107

Spatially-Aware Context Neural Networks. Ruan, D., +, TIP 2021 6906-
6916

Structural Knowledge Distillation for Efficient Skeleton-Based Action Rec-
ognition. Bian, C., +, TIP 2021 2963-2976

Object segmentation
Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-

vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169
Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 

+, TIP 2021 4760-4772
Object tracking

A Contour Co-Tracking Method for Image Pairs. Wang, B., +, TIP 2021 
5402-5412

CDNet: Complementary Depth Network for RGB-D Salient Object Detec-
tion. Jin, W., +, TIP 2021 3376-3390

Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 
Guo, Q., +, TIP 2021 1812-1824

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 
S., +, TIP 2021 3263-3278

Learning Deep Lucas-Kanade Siamese Network for Visual Tracking. Yao, S., 
+, TIP 2021 4814-4827

Learning Diverse Models for End-to-End Ensemble Tracking. Wang, N., +, 
TIP 2021 2220-2231

Learning Recurrent Memory Activation Networks for Visual Tracking. Pu, 
S., +, TIP 2021 725-738

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Nocal-Siam: Refining Visual Features and Response With Advanced 
Non-Local Blocks for Real-Time Siamese Tracking. Tan, H., +, TIP 2021 
2656-2668

OIFlow: Occlusion-Inpainting Optical Flow Estimation by Unsupervised 
Learning. Liu, S., +, TIP 2021 6420-6433

Real-Time 3D Facial Tracking via Cascaded Compositional Learning. Lou, 
J., +, TIP 2021 3844-3857

RGBT Tracking via Multi-Adapter Network with Hierarchical Divergence 
Loss. Lu, A., +, TIP 2021 5613-5625

Robust Online Tracking via Contrastive Spatio-Temporal Aware Network. 
Yao, S., +, TIP 2021 1989-2002

Self-Supervised Deep Correlation Tracking. Yuan, D., +, TIP 2021 976-985
Semantically Adversarial Learnable Filters. Shahin Shamsabadi, A., +, TIP 

2021 8075-8087
SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 

Network. Zhou, W., +, TIP 2021 3597-3609
Siamese Regression Tracking With Reinforced Template Updating. Zhao, F., 

+, TIP 2021 628-640
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Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 
Z., +, TIP 2021 8553-8566

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

Tracking Beyond Detection: Learning a Global Response Map for End-to-
End Multi-Object Tracking. Wan, X., +, TIP 2021 8222-8235

Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Obstetrics
Surface Regularity via the Estimation of Fractional Brownian Motion Index. 

Rabiei, H., +, TIP 2021 1453-1460
Octrees

Scene Adaptive Online Surveillance Video Synopsis via Dynamic Tube 
Rearrangement Using Octree. Yang, Y., +, TIP 2021 8318-8331

Optical design techniques
Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 

U., +, TIP 2021 3307-3320
Optical diffraction

Real-Time Computation of 3D Wireframes in Computer-Generated Holog-
raphy. Blinder, D., +, TIP 2021 9418-9428

Optical distortion
A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 

Liao, K., +, TIP 2021 3362-3375
Optical filters

Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 
G.D., +, TIP 2021 853-867

Joint Denoising and Demosaicking With Green Channel Prior for Real-
World Burst Images. Guo, S., +, TIP 2021 6930-6942

Optical focusing
Robust Focus Volume Regularization in Shape From Focus. Ali, U., +, TIP 

2021 7215-7227
Optical images

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

Optical imaging
Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 

Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007
Rethinking Motion Representation: Residual Frames With 3D ConvNets. 

Tao, L., +, TIP 2021 9231-9244
Optical information processing

Dense Attention Fluid Network for Salient Object Detection in Optical 
Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317

Optical microscopy
Robust Phase Unwrapping via Deep Image Prior for Quantitative Phase 

Imaging. Yang, F., +, TIP 2021 7025-7037
Optical network units

Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 
Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007

Optical projectors
Calibration for Camera–Projector Pairs Using Spheres. Yu, J., +, TIP 2021 

783-793
Enhancement and Speedup of Photometric Compensation for Projectors by 

Reducing Inter-Pixel Coupling and Calibration Patterns. Shih, K., +, TIP 
2021 418-430

Optical radar
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 

Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727
Optical sensors

A Sparse Representation Based Joint Demosaicing Method for Single-Chip 
Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182

Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 
Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007

Optical tomography
One-Class Fingerprint Presentation Attack Detection Using Auto-Encoder 

Network. Liu, F., +, TIP 2021 2394-2407
Optical transfer function

Blind Deconvolution for Poissonian Blurred Image With Total Variation and 
L0-Norm Gradient Regularizations. Dong, W., +, TIP 2021 1030-1043

Optimization
A Game Theory Based CTU-Level Bit Allocation Scheme for HEVC Region 

of Interest Coding. Liu, Z., +, TIP 2021 794-805
A Sparse Representation Based Joint Demosaicing Method for Single-Chip 

Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182
Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 

Huang, Z., +, TIP 2021 5439-5451
Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 

FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Adversarial Attack Against Deep Saliency Models Powered by Non-Redun-
dant Priors. Che, Z., +, TIP 2021 1973-1988

AMP-Net: Denoising-Based Deep Unfolding for Compressive Image Sens-
ing. Zhang, Z., +, TIP 2021 1487-1500

An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-
8058

ASK: Adaptively Selecting Key Local Features for RGB-D Scene Recogni-
tion. Xiong, Z., +, TIP 2021 2722-2733

AutoPedestrian: An Automatic Data Augmentation and Loss Function 
Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496

Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 
3568-3580

Better Compression With Deep Pre-Editing. Talebi, H., +, TIP 2021 6673-
6685

Bilateral Asymmetry Guided Counterfactual Generating Network for Mam-
mogram Classification. Wang, C., +, TIP 2021 7980-7994

Blind Decomposition of Multispectral Document Images Using Orthogonal 
Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012

Convex and Compact Superpixels by Edge- Constrained Centroidal Power 
Diagram. Ma, D., +, TIP 2021 1825-1839

Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 
TIP 2021 1332-1341

Deep Outlier Handling for Image Deblurring. Dong, J., +, TIP 2021 1799-
1811

DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-
tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390

Defocus Blur Detection via Boosting Diversity of Deep Ensemble Networks. 
Zhao, W., +, TIP 2021 5426-5438

Designing Color Filters That Make Cameras More Colorimetric. Finlayson, 
G.D., +, TIP 2021 853-867

Dimensionality Reduction for Tensor Data Based on Local Decision Margin 
Maximization. Zhang, S., +, TIP 2021 234-248

DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-
tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219

Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 
W., +, TIP 2021 6168-6183

End-to-End Learnt Image Compression via Non-Local Attention Optimiza-
tion and Improved Context Modeling. Chen, T., +, TIP 2021 3179-3191

Fast Multi-View Clustering via Nonnegative and Orthogonal Factorization. 
Yang, B., +, TIP 2021 2575-2586

Generalized MSFA Engineering With Structural and Adaptive Nonlocal 
Demosaicing. Bian, L., +, TIP 2021 7867-7877

Graph Learning Based Head Movement Prediction for Interactive 360 Video 
Streaming. Zhang, X., +, TIP 2021 4622-4636

IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-
9057

Image Denoising Based on Fractional Gradient Vector Flow and Overlap-
ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724
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Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

Investigating Customization Strategies and Convergence Behaviors of 
Task-Specific ADMM. Liu, R., +, TIP 2021 8278-8292

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 
TIP 2021 8034-8045

Learning Methodologies to Generate Kernel-Learning-Based Image Down-
scaler for Arbitrary Scaling Factors. Cho, S.I., +, TIP 2021 4526-4539

Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 
U., +, TIP 2021 3307-3320

MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 
Gao, F., +, TIP 2021 6349-6363

Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-
lay Video Coding. Liu, F., +, TIP 2021 4706-4718

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Multidataset Independent Subspace Analysis With Application to Multi-
modal Fusion. Silva, R.F., +, TIP 2021 588-602

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 
Yu, X., +, TIP 2021 7511-7526

ProxIQA: A Proxy Approach to Perceptual Optimization of Learned Image 
Compression. Chen, L., +, TIP 2021 360-373

Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 
Field Coding. Rizkallah, M., +, TIP 2021 5518-5532

Reduced Reference Perceptual Quality Model With Application to Rate 
Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

Shape-Preserving Stereo Object Remapping via Object-Consistent Grid 
Warping. Li, B., +, TIP 2021 5889-5904

Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 
TIP 2021 4637-4652

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Task-Driven Semantic Coding via Reinforcement Learning. Li, X., +, TIP 
2021 6307-6320

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 
T., +, TIP 2021 8200-8211

Uncertainty Quantification Enforced Flash Radiography Reconstruction by 
Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

VMAF Oriented Perceptual Coding Based on Piecewise Metric Coupling. 
Luo, Z., +, TIP 2021 5109-5121

Optimization methods
Effective Blind Image Deblurring Using Matrix-Variable Optimization. 

Huang, L., +, TIP 2021 4653-4666

P

Pairwise error probability
Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 

Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035
Palmprint recognition

Learning Complete and Discriminative Direction Pattern for Robust Palm-
print Recognition. Zhao, S., +, TIP 2021 1001-1014

Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 
Alignment. Shao, H., +, TIP 2021 3764-3777

Parallel processing
Salient Object Detection Based on Visual Perceptual Saturation and Two-

Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787
Parameter estimation

A Deep Ordinal Distortion Estimation Approach for Distortion Rectification. 
Liao, K., +, TIP 2021 3362-3375

Pareto optimization
Pareto-Optimal Bit Allocation for Collaborative Intelligence. Alvar, S.R., +, 

TIP 2021 3348-3361
Partial differential equations

Geodesic Paths for Image Segmentation With Implicit Region-Based Homo-
geneity Enhancement. Chen, D., +, TIP 2021 5138-5153

Pathology
Sparse Coding Driven Deep Decision Tree Ensembles for Nucleus Segmen-

tation in Digital Pathology Images. Song, J., +, TIP 2021 8088-8101
Pattern classification

Adaptively Learning Facial Expression Representation via C-F Labels and 
Distillation. Li, H., +, TIP 2021 2016-2028

An Iterative Co-Training Transductive Framework for Zero Shot Learning. 
Liu, B., +, TIP 2021 6943-6956

Deep Unsupervised Active Learning via Matrix Sketching. Li, C., +, TIP 
2021 9280-9293

Dimensionality Reduction for Tensor Data Based on Local Decision Margin 
Maximization. Zhang, S., +, TIP 2021 234-248

Discriminative Feature Learning for Thorax Disease Classification in Chest 
X-ray Images. Guan, Q., +, TIP 2021 2476-2487

Embedding Regularizer Learning for Multi-View Semi-Supervised Classifi-
cation. Huang, A., +, TIP 2021 6997-7011

Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-
1582

Joint Clustering and Discriminative Feature Alignment for Unsupervised 
Domain Adaptation. Deng, W., +, TIP 2021 7842-7855

Learning Causal Temporal Relation and Feature Discrimination for Anom-
aly Detection. Wu, P., +, TIP 2021 3513-3527

Learning Efficient Hash Codes for Fast Graph-Based Data Similarity 
Retrieval. Wang, J., +, TIP 2021 6321-6334

Modeling Sub-Actions for Weakly Supervised Temporal Action Localiza-
tion. Huang, L., +, TIP 2021 5154-5167

Open-Set Hypothesis Transfer With Semantic Consistency. Feng, Z., +, TIP 
2021 6473-6484

Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 
TIP 2021 4465-4478

Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 
Xu, B., +, TIP 2021 2207-2219

Pattern clustering
Affinity Space Adaptation for Semantic Segmentation Across Domains. 

Zhou, W., +, TIP 2021 2549-2561
Deep Spectral Representation Learning From Multi-View Data. Huang, Z., 

+, TIP 2021 5352-5362
Dual-Refinement: Joint Label and Feature Refinement for Unsupervised 

Domain Adaptive Person Re-Identification. Dai, Y., +, TIP 2021 7815-
7829

Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 
Occlusion. Dong, W., +, TIP 2021 2193-2206

Fast Multi-View Clustering via Nonnegative and Orthogonal Factorization. 
Yang, B., +, TIP 2021 2575-2586

Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 
Consistency. Wang, Q., +, TIP 2021 1771-1783

Graph-Theoretic Post-Processing of Segmentation With Application to 
Dense Biofilms. Wang, J., +, TIP 2021 8580-8594

Hierarchical Connectivity-Centered Clustering for Unsupervised Domain 
Adaptation on Person Re-Identification. Bai, Y., +, TIP 2021 6715-6729

iCmSC: Incomplete Cross-Modal Subspace Clustering. Wang, Q., +, TIP 
2021 305-317

Image Stitching Based on Semantic Planar Region Consensus. Li, A., +, TIP 
2021 5545-5558

Joint Clustering and Discriminative Feature Alignment for Unsupervised 
Domain Adaptation. Deng, W., +, TIP 2021 7842-7855
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Joint Learning of Latent Similarity and Local Embedding for Multi-View 
Clustering. Huang, A., +, TIP 2021 6772-6784

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-View Learning a Decomposable Affinity Matrix via Tensor Self-Rep-
resentation on Grassmann Manifold. Wang, H., +, TIP 2021 8396-8409

Pseudo-Supervised Deep Subspace Clustering. Lv, J., +, TIP 2021 5252-
5263

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-
mization Learning. Sun, J., +, TIP 2021 2935-2946

Pedestrians
A Two-Stream Dynamic Pyramid Representation Model for Video-Based 

Person Re-Identification. Yang, X., +, TIP 2021 6266-6276
An End-to-End Foreground-Aware Network for Person Re-Identification. 

Liu, Y., +, TIP 2021 2060-2071
AutoPedestrian: An Automatic Data Augmentation and Loss Function 

Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496
Coupled Network for Robust Pedestrian Detection With Gated Multi-Layer 

Feature Extraction and Deformable Occlusion Handling. Liu, T., +, TIP 
2021 754-766

Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 
3229-3239

Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 
Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884

Person Re-Identification With Reinforced Attribute Attention Selection. 
Zhang, J., +, TIP 2021 603-616

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

SAN: Selective Alignment Network for Cross-Domain Pedestrian Detec-
tion. Jiao, Y., +, TIP 2021 2155-2167

Performance gain
Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 

Image Dehazing. Zhu, X., +, TIP 2021 7620-7635
Perturbation methods

Progressive Diversified Augmentation for General Robustness of DNNs: A 
Unified Approach. Yu, H., +, TIP 2021 8955-8967

PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Visual Explanation for Deep Metric Learning. Zhu, S., +, TIP 2021 7593-
7607

Photogrammetry
Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 

Han, J., +, TIP 2021 7458-7471
Photometry

Human Skin Gloss Perception Based on Texture Statistics. Wang, J., +, TIP 
2021 3610-3622

Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-
work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690

Plant diseases
Plant Disease Recognition: A Large-Scale Benchmark Dataset and a Visual 

Region and Loss Reweighting Approach. Liu, X., +, TIP 2021 2003-2015
Poisson distribution

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Polarimetry
A Sparse Representation Based Joint Demosaicing Method for Single-Chip 

Polarized Color Sensor. Wen, S., +, TIP 2021 4171-4182
Polarization

An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-
8058

No-Reference Physics-Based Quality Assessment of Polarization Images 
and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998

Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 
7280-7291

Polynomial approximation
Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 

+, TIP 2021 2276-2287
Polynomials

Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 
V.A., +, TIP 2021 1962-1972

Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 
2697-2707

Pose estimation
A Novel Eye Center Localization Method for Head Poses With Large Rota-

tions. Hsu, W., +, TIP 2021 1369-1381
An Accurate and Lightweight Method for Human Body Image Super-Reso-

lution. Liu, Y., +, TIP 2021 2888-2897
Deconvolved Image Restoration From Auto-Correlations. Ancora, D., +, 

TIP 2021 1332-1341
Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 

Point Cloud. Guo, J., +, TIP 2021 5072-5084
Estimating Human Pose Efficiently by Parallel Pyramid Networks. Zhao, L., 

+, TIP 2021 6785-6800
FASHE: A FrActal Based Strategy for Head Pose Estimation. Bisogni, C., +, 

TIP 2021 3192-3203
Fine-Grained Crowd Counting. Wan, J., +, TIP 2021 2114-2126
Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 

Camera. Han, K., +, TIP 2021 2141-2154
Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 

Dataset. Deng, X., +, TIP 2021 4275-4290
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
HOReID: Deep High-Order Mapping Enhances Pose Alignment for Person 

Re-Identification. Wang, P., +, TIP 2021 2908-2922
Joint Depth and Defocus Estimation From a Single Image Using Physical 

Consistency. Zhang, A., +, TIP 2021 3419-3433
Joint Hand-Object 3D Reconstruction From a Single Image With Cross-

Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021
Learning Deep Global Multi-Scale and Local Attention Features for Facial 

Expression Recognition in the Wild. Zhao, Z., +, TIP 2021 6544-6556
Learning Dynamical Human-Joint Affinity for 3D Pose Estimation in Vid-

eos. Zhang, J., +, TIP 2021 7914-7925
Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 

2021 1143-1152
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 

Motion Prediction. Li, M., +, TIP 2021 7760-7775
Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 

+, TIP 2021 2562-2574
Predicting Task-Driven Attention via Integrating Bottom-Up Stimulus and 

Top-Down Guidance. Nan, Z., +, TIP 2021 8293-8305
PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 

Motion Prediction. Wang, H., +, TIP 2021 6096-6106
Real-Time 3D Facial Tracking via Cascaded Compositional Learning. Lou, 

J., +, TIP 2021 3844-3857
Robust and Efficient Graph Correspondence Transfer for Person Re-Identi-

fication. Zhou, Q., +, TIP 2021 1623-1638
SADRNet: Self-Aligned Dual Face Regression Networks for Robust 3D 

Dense Face Alignment and Reconstruction. Ruan, Z., +, TIP 2021 5793-
5806

Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
work. Yang, L., +, TIP 2021 2422-2435

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Prediction algorithms
Adaptive LiDAR Sampling and Depth Completion Using Ensemble Vari-

ance. Gofer, E., +, TIP 2021 8900-8912
Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-

tral Images for Classification. Yang, S., +, TIP 2021 8823-8835
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Predictive models
Action Anticipation Using Pairwise Human-Object Interactions and Trans-

formers. Roy, D., +, TIP 2021 8116-8129
Adversarial Domain Adaptation With Prototype-Based Normalized Output 

Conditioner. Hu, D., +, TIP 2021 9359-9371
Graph Learning Based Head Movement Prediction for Interactive 360 Video 

Streaming. Zhang, X., +, TIP 2021 4622-4636
Principal component analysis

A Lightweight Spatial and Temporal Multi-Feature Fusion Network for 
Defect Detection. Hu, B., +, TIP 2021 472-486

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Non-Greedy L21-Norm Maximization for Principal Component Analysis. 
Nie, F., +, TIP 2021 5277-5286

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Probabilistic logic
DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-

tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219
Probability

A Gated Recurrent Network With Dual Classification Assistance for Smoke 
Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422

Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 
FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Attention-Based Multi-Source Domain Adaptation. Zuo, Y., +, TIP 2021 
3793-3803

Conditional Generative ConvNets for Exemplar-Based Texture Synthesis. 
Wang, Z., +, TIP 2021 2461-2475

Decoupled Two-Stage Crowd Counting and Beyond. Cheng, J., +, TIP 2021 
2862-2875

Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 
W., +, TIP 2021 7995-8007

GSDet: Object Detection in Aerial Images Based on Scale Reasoning. Li, W., 
+, TIP 2021 4599-4609

Hyperspectral Texture Metrology Based on Joint Probability of Spectral and 
Spatial Distribution. Chu, R.J., +, TIP 2021 4341-4356

Learning Aligned Image-Text Representations Using Graph Attentive Rela-
tional Network. Jing, Y., +, TIP 2021 1840-1852

Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 
Criterion. Hu, C., +, TIP 2021 3127-3141

Robust Subspace Detectors Based on α-Divergence With Application to 
Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031

Sketch-Guided Scenery Image Outpainting. Wang, Y., +, TIP 2021 2643-
2655

Uncertainty Class Activation Map (U-CAM) Using Gradient Certainty 
Method. Patro, B.N., +, TIP 2021 1910-1924

Uncertainty-Aware Blind Image Quality Assessment in the Laboratory and 
Wild. Zhang, W., +, TIP 2021 3474-3486

Programming language semantics
Progressive Modality Cooperation for Multi-Modality Domain Adaptation. 

Zhang, W., +, TIP 2021 3293-3306
Proposals

Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 
2021 8785-8796

Prototypes
Location Sensitive Network for Human Instance Segmentation. Zhang, X., 

+, TIP 2021 7649-7662
Psychology

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

Stimuli-Aware Visual Emotion Analysis. Yang, J., +, TIP 2021 7432-7445
Public administration

Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Purification
Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-

gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

Q

Quadratic programming
A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 

Shi, X., +, TIP 2021 1130-1142
Robust Ellipse Fitting With Laplacian Kernel Based Maximum Correntropy 

Criterion. Hu, C., +, TIP 2021 3127-3141
Quadtrees

Efficient Depth Intra Frame Coding in 3D-HEVC by Corner Points. Fu, C., 
+, TIP 2021 1608-1622

Quality assessment
Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-

lay Video Coding. Liu, F., +, TIP 2021 4706-4718
No-Reference Physics-Based Quality Assessment of Polarization Images 

and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998
Quality of experience

Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-
casting. Chen, P., +, TIP 2021 3279-3292

Towards Perceptually Optimized Adaptive Video Streaming-A Realistic 
Quality of Experience Database. Bampis, C.G., +, TIP 2021 5182-5197

Quantization (signal)
Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 

2021 5665-5677
Dynamic Image Quantization Using Leaky Integrate-and-Fire Neurons. 

Doutsi, E., +, TIP 2021 4305-4315
Embarrassingly Simple Binarization for Deep Single Imagery Super-Resolu-

tion Networks. Zhang, L., +, TIP 2021 3934-3945
Low Complexity Trellis-Coded Quantization in Versatile Video Coding. 

Wang, M., +, TIP 2021 2378-2393
Quantization Parameter Cascading for Surveillance Video Coding Consider-

ing All Inter Reference Frames. Gong, Y., +, TIP 2021 5692-5707
Reduced Reference Perceptual Quality Model With Application to Rate 

Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

Query processing
Coarse-to-Fine Semantic Alignment for Cross-Modal Moment Localization. 

Hu, Y., +, TIP 2021 5933-5943
Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 

W., +, TIP 2021 7995-8007
Harmonic Feature Activation for Few-Shot Semantic Segmentation. Liu, B., 

+, TIP 2021 3142-3153
Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-

guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277
Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 

Retrieval. Qi, M., +, TIP 2021 2989-3004
Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 

2021 8886-8899
Question answering (information retrieval)

Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 
M., +, TIP 2021 2758-2770

Learning Dual Encoding Model for Adaptive Visual Understanding in Visual 
Dialogue. Yu, J., +, TIP 2021 220-233

Uncertainty Class Activation Map (U-CAM) Using Gradient Certainty 
Method. Patro, B.N., +, TIP 2021 1910-1924

R

Radar detection
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
Radar imaging

A Comprehensive Bi-Static Amplitude Compensated Range Migration 
Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049

An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-
8058
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Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247
Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-

mization. Zhang, S., +, TIP 2021 4291-4304
Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-

Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Rotation Awareness Based Self-Supervised Learning for SAR Target Rec-
ognition With Limited Training Samples. Wen, Z., +, TIP 2021 7266-7279

Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 
2021 8510-8525

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 

Sparse Imaging. Wang, M., +, TIP 2021 7317-7332
Radar polarimetry

An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-
8058

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Radar target recognition
Rotation Awareness Based Self-Supervised Learning for SAR Target Rec-

ognition With Limited Training Samples. Wen, Z., +, TIP 2021 7266-7279
Radial basis function networks

Face Video Retrieval Based on the Deep CNN With RBF Loss. Choi, Y.R., 
+, TIP 2021 1015-1029

Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

SMSIR: Spherical Measure Based Spherical Image Representation. Wu, G., 
+, TIP 2021 6377-6391

Radio frequency
A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 

for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

Radiography
Uncertainty Quantification Enforced Flash Radiography Reconstruction by 

Two-Level Efficient MCMC. Li, Q., +, TIP 2021 7184-7199
Rain

A Two-Stage Density-Aware Single Image Deraining Method. Cao, M., +, 
TIP 2021 6843-6854

Attentive Feature Refinement Network for Single Rainy Image Restoration. 
Wang, G., +, TIP 2021 3734-3747

DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 
and Rainmaking. Wei, Y., +, TIP 2021 4788-4801

Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 
Removal. Zhang, K., +, TIP 2021 7608-7619

Intensity-Aware Single-Image Deraining With Semantic and Color Regular-
ization. Xu, K., +, TIP 2021 8497-8509

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
2029-2044

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Single-Image Real-Time Rain Removal Based on Depth-Guided Non-Local 
Features. Hu, X., +, TIP 2021 1759-1770

Random forests
Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 

and Random Forests. Liu, Z., +, TIP 2021 4157-4170
Random processes

Hybrid Regularization of Diffusion Process for Visual Re-Ranking. Zheng, 
D., +, TIP 2021 3705-3719

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657

Rate distortion theory
Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 

Huang, Z., +, TIP 2021 5439-5451
DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-

tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390
Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 

Yu, X., +, TIP 2021 7511-7526
Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 

Field Coding. Rizkallah, M., +, TIP 2021 5518-5532
Reduced Reference Perceptual Quality Model With Application to Rate 

Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

Task-Driven Semantic Coding via Reinforcement Learning. Li, X., +, TIP 
2021 6307-6320

Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-
pression. Zhang, X., +, TIP 2021 963-975

VMAF Oriented Perceptual Coding Based on Piecewise Metric Coupling. 
Luo, Z., +, TIP 2021 5109-5121

Ray tracing
Learning Wavefront Coding for Extended Depth of Field Imaging. Akpinar, 

U., +, TIP 2021 3307-3320
Real-time systems

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Rain-Free and Residue Hand-in-Hand: A Progressive Coupled Network for 
Real-Time Image Deraining. Jiang, K., +, TIP 2021 7404-7418

Real-Time Computation of 3D Wireframes in Computer-Generated Holog-
raphy. Blinder, D., +, TIP 2021 9418-9428

Realistic images
Age-Oriented Face Synthesis With Conditional Discriminator Pool and 

Adversarial Triplet Loss. Wang, H., +, TIP 2021 5413-5425
Layout-to-Image Translation With Double Pooling Generative Adversarial 

Networks. Tang, H., +, TIP 2021 7903-7913
Spatial-Aware Texture Transformer for High-Fidelity Garment Transfer. Liu, 

T., +, TIP 2021 7499-7510
Recommender systems

FREE: A Fast and Robust End-to-End Video Text Spotter. Cheng, Z., +, TIP 
2021 822-837

Recurrent neural networks
A Gated Recurrent Network With Dual Classification Assistance for Smoke 

Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422
A Spatial-Temporal Recurrent Neural Network for Video Saliency Predic-

tion. Zhang, K., +, TIP 2021 572-587
A Systematic IoU-Related Method: Beyond Simplified Regression for Better 

Localization. Peng, H., +, TIP 2021 5032-5044
CycleSegNet: Object Co-Segmentation With Cycle Refinement and Region 

Correspondence. Zhang, C., +, TIP 2021 5652-5664
Designing Interpretable Recurrent Neural Networks for Video Reconstruc-

tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113
Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-

tion. Liu, X., +, TIP 2021 1744-1758
Graph-Based Multi-Interaction Network for Video Question Answering. Gu, 

M., +, TIP 2021 2758-2770
Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 

3229-3239
I Understand You: Blind 3D Human Attention Inference From the Perspec-

tive of Third-Person. Shi, X., +, TIP 2021 6212-6225
Learning Recurrent Memory Activation Networks for Visual Tracking. Pu, 

S., +, TIP 2021 725-738
Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 

2021 1143-1152
Multitask Non-Autoregressive Model for Human Motion Prediction. Li, B., 

+, TIP 2021 2562-2574
PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 

Motion Prediction. Wang, H., +, TIP 2021 6096-6106
SCG: Saliency and Contour Guided Salient Instance Segmentation. Liu, N., 

+, TIP 2021 5862-5874
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Single Image Dehazing via Dual-Path Recurrent Network. Zhang, X., +, TIP 
2021 5211-5222

Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 
Z., +, TIP 2021 8553-8566

Where to Prune: Using LSTM to Guide Data-Dependent Soft Pruning. Ding, 
G., +, TIP 2021 293-304

Recursive estimation
Band Representation-Based Semi-Supervised Low-Light Image Enhance-

ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

Unsupervised Monocular Depth Estimation via Recursive Stereo Distilla-
tion. Ye, X., +, TIP 2021 4492-4504

Redundancy
No-Reference Physics-Based Quality Assessment of Polarization Images 

and Its Application to Demosaicking. Li, N., +, TIP 2021 8983-8998
Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 

TIP 2021 9345-9358
Reflection

Polarization Guided Specular Reflection Separation. Wen, S., +, TIP 2021 
7280-7291

Refractive index
Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 

+, TIP 2021 2276-2287
Regression analysis

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

A Self-Training Approach for Point-Supervised Object Detection and Count-
ing in Crowds. Wang, Y., +, TIP 2021 2876-2887

A Systematic IoU-Related Method: Beyond Simplified Regression for Better 
Localization. Peng, H., +, TIP 2021 5032-5044

Adversarial Training for Solving Inverse Problems in Image Processing. 
Zou, Z., +, TIP 2021 2513-2525

Blind Image Quality Assessment With Active Inference. Ma, J., +, TIP 2021 
3650-3663

Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757

Decoupled Two-Stage Crowd Counting and Beyond. Cheng, J., +, TIP 2021 
2862-2875

Deep-Learned Regularization and Proximal Operator for Image Compres-
sive Sensing. Chen, Z., +, TIP 2021 7112-7126

Digital Image Noise Estimation Using DWT Coefficients. Pimpalkhute, 
V.A., +, TIP 2021 1962-1972

DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 
Zhu, W., +, TIP 2021 948-962

Ellipse R-CNN: Learning to Infer Elliptical Object From Clustering and 
Occlusion. Dong, W., +, TIP 2021 2193-2206

Embedding Perspective Analysis Into Multi-Column Convolutional Neural 
Network for Crowd Counting. Yang, Y., +, TIP 2021 1395-1407

Embedding Regularizer Learning for Multi-View Semi-Supervised Classifi-
cation. Huang, A., +, TIP 2021 6997-7011

GSDet: Object Detection in Aerial Images Based on Scale Reasoning. Li, W., 
+, TIP 2021 4599-4609

Human Skin Gloss Perception Based on Texture Statistics. Wang, J., +, TIP 
2021 3610-3622

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Learning Complete and Discriminative Direction Pattern for Robust Palm-
print Recognition. Zhao, S., +, TIP 2021 1001-1014

Learning Dense Correspondences for Non-Rigid Point Clouds With Two-
Stage Regression. Wang, K., +, TIP 2021 8468-8482

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

Learning to Anticipate Egocentric Actions by Imagination. Wu, Y., +, TIP 
2021 1143-1152

No-Reference Quality Assessment for Screen Content Images Using Visual 
Edge Model and AdaBoosting Neural Network. Yang, J., +, TIP 2021 
6801-6814

Real-Time 3D Facial Tracking via Cascaded Compositional Learning. Lou, 
J., +, TIP 2021 3844-3857

Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-
work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690

SADRNet: Self-Aligned Dual Face Regression Networks for Robust 3D 
Dense Face Alignment and Reconstruction. Ruan, Z., +, TIP 2021 5793-
5806

SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 
Network. Zhou, W., +, TIP 2021 3597-3609

Siamese Regression Tracking With Reinforced Template Updating. Zhao, F., 
+, TIP 2021 628-640

Spatial-Spectral Structured Sparse Low-Rank Representation for Hyper-
spectral Image Super-Resolution. Xue, J., +, TIP 2021 3084-3097

ST-GREED: Space-Time Generalized Entropic Differences for Frame Rate 
Dependent Video Quality Prediction. Madhusudana, P.C., +, TIP 2021 
7446-7457

Surface Regularity via the Estimation of Fractional Brownian Motion Index. 
Rabiei, H., +, TIP 2021 1453-1460

Uncertainty-Aware Blind Image Quality Assessment in the Laboratory and 
Wild. Zhang, W., +, TIP 2021 3474-3486

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Reinforcement learning
RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 

Yang, M., +, TIP 2021 9442-9455
Relaxation theory

A Scalable Optimization Mechanism for Pairwise Based Discrete Hashing. 
Shi, X., +, TIP 2021 1130-1142

Remote sensing
Deep Shearlet Residual Learning Network for Single Image Super-Resolu-

tion. Geng, T., +, TIP 2021 4129-4142
Dense Attention Fluid Network for Salient Object Detection in Optical 

Remote Sensing Images. Zhang, Q., +, TIP 2021 1305-1317
Iterative Robust Graph for Unsupervised Change Detection of Heteroge-

neous Remote Sensing Images. Sun, Y., +, TIP 2021 6277-6291
Multi-Temporal Scene Classification and Scene Change Detection With 

Correlation Based Fusion. Ru, L., +, TIP 2021 1382-1394
Remote sensing by radar

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
Remotely operated vehicles

A Global-Local Self-Adaptive Network for Drone-View Object Detection. 
Deng, S., +, TIP 2021 1556-1569

Rendering (computer graphics)
A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 

Oliveira, A.Q., +, TIP 2021 6408-6419
Efficient Style-Corpus Constrained Learning for Photorealistic Style Trans-

fer. Qiao, Y., +, TIP 2021 3154-3166
Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-

tion. Liu, X., +, TIP 2021 1744-1758
Hand Pose Understanding With Large-Scale Photo-Realistic Rendering 

Dataset. Deng, X., +, TIP 2021 4275-4290
Highly Efficient Multiview Depth Coding Based on Histogram Projection 

and Allowable Depth Distortion. Zhang, Y., +, TIP 2021 402-417
Light Field View Synthesis via Aperture Disparity and Warping Confidence 

Map. Meng, N., +, TIP 2021 3908-3921
Quality Assessment of Free-Viewpoint Videos by Quantifying the Elastic 

Changes of Multi-Scale Motion Trajectories. Ling, S., +, TIP 2021 517-531
Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-

work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690
Robust Texture-Aware Computer-Generated Image Forensic: Benchmark 

and Algorithm. Bai, W., +, TIP 2021 8439-8453
Resource allocation

Pareto-Optimal Bit Allocation for Collaborative Intelligence. Alvar, S.R., +, 
TIP 2021 3348-3361

Road accidents
Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 

3229-3239
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Road safety
Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 

3229-3239
Road traffic

CoANet: Connectivity Attention Network for Road Extraction From Satel-
lite Imagery. Mei, J., +, TIP 2021 8540-8552

Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Road vehicles

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Roads
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 

Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154
Robot vision

A Global-Local Self-Adaptive Network for Drone-View Object Detection. 
Deng, S., +, TIP 2021 1556-1569

Backward Attentive Fusing Network With Local Aggregation Classifier for 
3D Point Cloud Semantic Segmentation. Shuai, H., +, TIP 2021 4973-4984

Efficient Center Voting for Object Detection and 6D Pose Estimation in 3D 
Point Cloud. Guo, J., +, TIP 2021 5072-5084

Geometry-Based Camera Calibration Using Closed-Form Solution of Prin-
cipal Line. Chuang, J., +, TIP 2021 2599-2610

Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 
G., +, TIP 2021 5168-5181

Loop Closure Detection by Using Global and Local Features With Photo-
metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885

MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 
Gao, F., +, TIP 2021 6349-6363

Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 
Action Recognition. Liu, Y., +, TIP 2021 5573-5588

Robustness
Progressive Diversified Augmentation for General Robustness of DNNs: A 

Unified Approach. Yu, H., +, TIP 2021 8955-8967

S

Saliency detection
Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 

+, TIP 2021 9179-9192
Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 

TIP 2021 7567-7577
Sampling methods

A Two-Stream Dynamic Pyramid Representation Model for Video-Based 
Person Re-Identification. Yang, X., +, TIP 2021 6266-6276

Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 
C., +, TIP 2021 7241-7255

Is Heuristic Sampling Necessary in Training Deep Object Detectors?. Chen, 
J., +, TIP 2021 8454-8467

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657

Satellite navigation
MGG: Monocular Global Geolocation for Outdoor Long-Range Targets. 

Gao, F., +, TIP 2021 6349-6363
Scalability

Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 
2021 4667-4677

Scattering
IDRLP: Image Dehazing Using Region Line Prior. Ju, M., +, TIP 2021 9043-

9057
Search engines

Deep Multiple Instance Hashing for Fast Multi-Object Image Search. Zhao, 
W., +, TIP 2021 7995-8007

Search problems
Adaptive Linear Span Network for Object Skeleton Detection. Liu, C., +, 

TIP 2021 5096-5108
An Automatic and Optimal MPA Design Method. Li, L., +, TIP 2021 8046-

8058
AutoPedestrian: An Automatic Data Augmentation and Loss Function 

Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496
Block Proposal Neural Architecture Search. Liu, J., +, TIP 2021 15-25
DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-

tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390
Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 

2697-2707
Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 

J., +, TIP 2021 3985-3994
Human Interaction Understanding With Joint Graph Decomposition and 

Node Labeling. Wang, Z., +, TIP 2021 6240-6254
Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 

Approach. Wang, T., +, TIP 2021 1245-1260
Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-

ing. Xu, Y., +, TIP 2021 5299-5312
Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 

Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640
Security of data

Multitask Identity-Aware Image Steganography via Minimax Optimization. 
Cui, J., +, TIP 2021 8567-8579

One-Class Fingerprint Presentation Attack Detection Using Auto-Encoder 
Network. Liu, F., +, TIP 2021 2394-2407

Reversible Data Hiding Based on Dual Pairwise Prediction-Error Expan-
sion. He, W., +, TIP 2021 5045-5055

WaveCNet: Wavelet Integrated CNNs to Suppress Aliasing Effect for 
Noise-Robust Image Classification. Li, Q., +, TIP 2021 7074-7089

Seismology
Adaptive Multiple Subtraction Based on an Accelerating Iterative Curvelet 

Thresholding Method. Jiang, B., +, TIP 2021 806-821
Semantic networks

MGSeg: Multiple Granularity-Based Real-Time Semantic Segmentation 
Network. He, J., +, TIP 2021 7200-7214

Semantics
ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-

tion. Kim, D., +, TIP 2021 9150-9163
Adversarial Domain Adaptation With Prototype-Based Normalized Output 

Conditioner. Hu, D., +, TIP 2021 9359-9371
AFAN: Augmented Feature Alignment Network for Cross-Domain Object 

Detection. Wang, H., +, TIP 2021 4046-4056
Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 

+, TIP 2021 8727-8742
Deep High-Resolution Representation Learning for Cross-Resolution Per-

son Re-Identification. Zhang, G., +, TIP 2021 8913-8925
Dynamic Selective Network for RGB-D Salient Object Detection. Wen, H., 

+, TIP 2021 9179-9192
Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 

TIP 2021 8702-8712
Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 

Graph Model. Hu, X., +, TIP 2021 8102-8115
Graph Attention Layer Evolves Semantic Segmentation for Road Pothole 

Detection: A Benchmark and Algorithms. Fan, R., +, TIP 2021 8144-8154
Hierarchical Edge Refinement Network for Saliency Detection. Song, D., +, 

TIP 2021 7567-7577
HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 

W., +, TIP 2021 9456-9469
Learning Human-Object Interaction via Interactive Semantic Reasoning. 

Yang, D., +, TIP 2021 9294-9305
Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-

graphic Networks. Hao, Y., +, TIP 2021 8130-8143
Location Sensitive Network for Human Instance Segmentation. Zhang, X., 

+, TIP 2021 7649-7662
Meta-Knowledge Learning and Domain Adaptation for Unseen Background 

Subtraction. Zhang, J., +, TIP 2021 9058-9068
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Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 
9085-9098

PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Relational Reasoning for Group Activity Recognition via Self-Attention 
Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Rethinking the U-Shape Structure for Salient Object Detection. Liu, J., +, 
TIP 2021 9030-9042

Semi-Supervised Dual Relation Learning for Multi-Label Classification. 
Wang, L., +, TIP 2021 9125-9135

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 
2021 4667-4677

Semisupervised learning
Semi-Supervised Dual Relation Learning for Multi-Label Classification. 

Wang, L., +, TIP 2021 9125-9135
Sensitivity

Adversarial Domain Adaptation With Prototype-Based Normalized Output 
Conditioner. Hu, D., +, TIP 2021 9359-9371

Sensor fusion
An End-to-End Foreground-Aware Network for Person Re-Identification. 

Liu, Y., +, TIP 2021 2060-2071
Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-

ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

DPANet: Depth Potentiality-Aware Gated Attention Network for RGB-D 
Salient Object Detection. Chen, Z., +, TIP 2021 7012-7024

Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 
Consistency. Wang, Q., +, TIP 2021 1771-1783

Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 
Zhang, P., +, TIP 2021 3335-3347

Sensors
MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-

vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705
Semantics-Aware Adaptive Knowledge Distillation for Sensor-to-Vision 

Action Recognition. Liu, Y., +, TIP 2021 5573-5588
Servers

Graph Learning Based Head Movement Prediction for Interactive 360 Video 
Streaming. Zhang, X., +, TIP 2021 4622-4636

Service robots
Hierarchical Attention Learning of Scene Flow in 3D Point Clouds. Wang, 

G., +, TIP 2021 5168-5181
Set theory

Open-Set Hypothesis Transfer With Semantic Consistency. Feng, Z., +, TIP 
2021 6473-6484

VMAN: A Virtual Mainstay Alignment Network for Transductive Zero-Shot 
Learning. Xie, G., +, TIP 2021 4316-4329

Shape measurement
3D Interactive Segmentation With Semi-Implicit Representation and Active 

Learning. Deng, J., +, TIP 2021 9402-9417
Joint Hand-Object 3D Reconstruction From a Single Image With Cross-

Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021
Shape recognition

DAN: Deep-Attention Network for 3D Shape Recognition. Nie, W., +, TIP 
2021 4371-4383

Ellipse Recovery From Blurred Binary Images. Zamani, H., +, TIP 2021 
2697-2707

Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-
tion. Liu, X., +, TIP 2021 1744-1758

Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 
2021 2784-2797

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 
and Recognition. Bai, J., +, TIP 2021 5327-5338

Multi-View 3D Shape Recognition via Correspondence-Aware Deep Learn-
ing. Xu, Y., +, TIP 2021 5299-5312

MW-GAN: Multi-Warping GAN for Caricature Generation With Multi-
Style Geometric Exaggeration. Hou, H., +, TIP 2021 8644-8657

Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 
TIP 2021 4465-4478

Rethinking Shape From Shading for Spoofing Detection. Di Martino, J.M., 
+, TIP 2021 1086-1099

Shape-Preserving Stereo Object Remapping via Object-Consistent Grid 
Warping. Li, B., +, TIP 2021 5889-5904

Toward Fine-Grained Sketch-Based 3D Shape Retrieval. Qi, A., +, TIP 2021 
8595-8606

Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 
Liang, S., +, TIP 2021 8632-8643

Weakly Supervised Learning for Single Depth-Based Hand Shape Recovery. 
Deng, X., +, TIP 2021 532-545

Shared memory systems
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Ships

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
Signal denoising

Image Noise Reduction Based on a Fixed Wavelet Frame and CNNs Applied 
to CT. Zavala-Mondragon, L.A., +, TIP 2021 9386-9401

The Role of Redundant Bases and Shrinkage Functions in Image Denoising. 
Hel-Or, Y., +, TIP 2021 3778-3792

Signal detection
Robust Subspace Detectors Based on α-Divergence With Application to 

Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031
Signal reconstruction

Designing Interpretable Recurrent Neural Networks for Video Reconstruc-
tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113

Signal resolution
Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 

2021 4114-4128
Signal sampling

COAST: COntrollable Arbitrary-Sampling NeTwork for Compressive Sens-
ing. You, D., +, TIP 2021 6066-6080

Simulation
Simulation of Atmospheric Visibility Impairment. Zhang, L., +, TIP 2021 

8713-8726
Singular value decomposition

Deep K-SVD Denoising. Scetbon, M., +, TIP 2021 5944-5955
Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-

sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596
Robust Tensor Decomposition for Image Representation Based on General-

ized Correntropy. Zhang, M., +, TIP 2021 150-162
Skin

Non-Contact Heart Rate Estimation via Adaptive RGB/NIR Signal Fusion. 
Kurihara, K., +, TIP 2021 6528-6543

SLAM (robots)
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
Smart phones

Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

Towards Cross-Dataset Palmprint Recognition Via Joint Pixel and Feature 
Alignment. Shao, H., +, TIP 2021 3764-3777

Smoke
A Gated Recurrent Network With Dual Classification Assistance for Smoke 

Semantic Segmentation. Yuan, F., +, TIP 2021 4409-4422
Smoothing methods

Delving Deep Into Label Smoothing. Zhang, C., +, TIP 2021 5984-5996
Hierarchical Lossy Bilevel Image Compression Based on Cutset Sampling. 

Zha, S., +, TIP 2021 1527-1541
Removing Adversarial Noise via Low-Rank Completion of High-Sensitivity 

Points. Zhao, Z., +, TIP 2021 6485-6497
Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 

TIP 2021 4637-4652
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Snow
Deep Dense Multi-Scale Network for Snow Removal Using Semantic and 

Depth Priors. Zhang, K., +, TIP 2021 7419-7431
Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 

2029-2044
Social networking (online)

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

Fast Local Spatial Verification for Feature-Agnostic Large-Scale Image 
Retrieval. Brogan, J., +, TIP 2021 6892-6905

Optimal Pre-Filtering for Improving Facebook Shared Images. Sun, W., +, 
TIP 2021 6292-6306

Semantics-Aware Spatial-Temporal Binaries for Cross-Modal Video 
Retrieval. Qi, M., +, TIP 2021 2989-3004

SOLVER: Scene-Object Interrelated Visual Emotion Reasoning Network. 
Yang, J., +, TIP 2021 8686-8701

UGC-VQA: Benchmarking Blind Video Quality Assessment for User Gen-
erated Content. Tu, Z., +, TIP 2021 4449-4464

Solid modeling
3D Face From X: Learning Face Shape From Diverse Sources. Guo, Y., +, 

TIP 2021 3815-3827
Active Subdivision Surfaces for the Semiautomatic Segmentation of Bio-

medical Volumes. Badoual, A., +, TIP 2021 5739-5753
Approximate Intrinsic Voxel Structure for Point Cloud Simplification. Lv, 

C., +, TIP 2021 7241-7255
Controllable Sketch-to-Image Translation for Robust Face Synthesis. Yang, 

S., +, TIP 2021 8797-8810
F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 

Networks. Wu, X., +, TIP 2021 8658-8670
Hierarchical Generation of Human Pose With Part-Based Layer Representa-

tion. Wu, X., +, TIP 2021 7856-7866
HSGAN: Hierarchical Graph Learning for Point Cloud Generation. Li, Y., +, 

TIP 2021 4540-4554
Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 

+, TIP 2021 1193-1206
Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 

Wu, B., +, TIP 2021 9259-9269
Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-

tion Networks. Li, K., +, TIP 2021 5239-5251
Joint Hand-Object 3D Reconstruction From a Single Image With Cross-

Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021
L3DOC: Lifelong 3D Object Classification. Liu, Y., +, TIP 2021 7486-7498
Learning Dense Correspondences for Non-Rigid Point Clouds With Two-

Stage Regression. Wang, K., +, TIP 2021 8468-8482
Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 

+, TIP 2021 4760-4772
Multi-Scale Representation Learning on Hypergraph for 3D Shape Retrieval 

and Recognition. Bai, J., +, TIP 2021 5327-5338
Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 

TIP 2021 4637-4652
Spatial-Aware Texture Transformer for High-Fidelity Garment Transfer. Liu, 

T., +, TIP 2021 7499-7510
Toward Fine-Grained Sketch-Based 3D Shape Retrieval. Qi, A., +, TIP 2021 

8595-8606
Uncertainty Learning for Noise Resistant Sketch-Based 3D Shape Retrieval. 

Liang, S., +, TIP 2021 8632-8643
Urban Scene LOD Vectorized Modeling From Photogrammetry Meshes. 

Han, J., +, TIP 2021 7458-7471
Source coding

Diversity Image Coding Using Irregular Interpolation. Goren, M., +, TIP 
2021 5665-5677

Source separation
Spatially Constrained Online Dictionary Learning for Source Separation. 

Bhanot, A., +, TIP 2021 3217-3228
Spaceborne radar

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983

Sparse matrices
Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 

2021 4143-4156
Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 

Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035
Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-

Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Spatial diversity
Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 

TIP 2021 8702-8712
Spatial resolution

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

End-to-End Light Field Spatial Super-Resolution Network Using Multiple 
Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968

Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 
2021 4114-4128

Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 
+, TIP 2021 8999-9013

Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 
TIP 2021 9345-9358

Spatial variables measurement
Exploring Chromatic Aberration and Defocus Blur for Relative Depth Esti-

mation From Monocular Hyperspectral Image. Zia, A., +, TIP 2021 4357-
4370

Spatiotemporal phenomena
3DCD: Scene Independent End-to-End Spatiotemporal Feature Learning 

Framework for Change Detection in Unseen Videos. Mandal, M., +, TIP 
2021 546-558

A Pairwise Attentive Adversarial Spatiotemporal Network for Cross-Do-
main Few-Shot Action Recognition-R2. Gao, Z., +, TIP 2021 767-782

Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 
Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007

Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-
vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169

Multiscale Spatio-Temporal Graph Neural Networks for 3D Skeleton-Based 
Motion Prediction. Li, M., +, TIP 2021 7760-7775

Speckle
Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983

Spectral analysis
Cascaded Convolutional Neural Network-Based Hyperspectral Image Res-

olution Enhancement via an Auxiliary Panchromatic Image. Lu, X., +, TIP 
2021 6815-6828

Fast Hyperspectral Image Recovery of Dual-Camera Compressive Hyper-
spectral Imaging via Non-Iterative Subspace-Based Fusion. He, W., +, TIP 
2021 7170-7183

Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 
+, TIP 2021 1193-1206

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

Splines (mathematics)
3D Interactive Segmentation With Semi-Implicit Representation and Active 

Learning. Deng, J., +, TIP 2021 9402-9417
FFD: Fast Feature Detector. Ghahremani, M., +, TIP 2021 1153-1168
Principled Design and Implementation of Steerable Detectors. Fageot, J., +, 

TIP 2021 4465-4478
Sport

Human Interaction Understanding With Joint Graph Decomposition and 
Node Labeling. Wang, Z., +, TIP 2021 6240-6254

Stacking
Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-

7676
Statistical analysis

ChipQA: No-Reference Video Quality Prediction via Space-Time Chips. 
Ebenezer, J.P., +, TIP 2021 8059-8074
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Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-
mark. Yang, L., +, TIP 2021 39-54

Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

New Approaches for Monitoring Image Data. Okhrin, Y., +, TIP 2021 921-
933

Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 
Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919

UGC-VQA: Benchmarking Blind Video Quality Assessment for User Gen-
erated Content. Tu, Z., +, TIP 2021 4449-4464

Ultra High Fidelity Deep Image Decompression With l∞-Constrained Com-
pression. Zhang, X., +, TIP 2021 963-975

Underwater Image Enhancement via Medium Transmission-Guided Multi-
Color Space Embedding. Li, C., +, TIP 2021 4985-5000

VR Sickness Versus VR Presence: A Statistical Prediction Model. Kim, W., 
+, TIP 2021 559-571

Statistical distributions
A Contour Co-Tracking Method for Image Pairs. Wang, B., +, TIP 2021 

5402-5412
A Two-Stream Dynamic Pyramid Representation Model for Video-Based 

Person Re-Identification. Yang, X., +, TIP 2021 6266-6276
AutoPedestrian: An Automatic Data Augmentation and Loss Function 

Search Scheme for Pedestrian Detection. Tang, Y., +, TIP 2021 8483-8496
Delving Deep Into Label Smoothing. Zhang, C., +, TIP 2021 5984-5996

Statistical testing
Robust Subspace Detectors Based on α-Divergence With Application to 

Detection in Imaging. Rekavandi, A.M., +, TIP 2021 5017-5031
Steganography

Multitask Identity-Aware Image Steganography via Minimax Optimization. 
Cui, J., +, TIP 2021 8567-8579

Stereo image processing
A Lightweight Depth Estimation Network for Wide-Baseline Light Fields. 

Li, Y., +, TIP 2021 2288-2300
Detail Preserving Coarse-to-Fine Matching for Stereo Matching and Optical 

Flow. Deng, Y., +, TIP 2021 5835-5847
DRCNN: Dynamic Routing Convolutional Neural Network for Multi-View 

3D Object Recognition. Sun, K., +, TIP 2021 868-877
Dynamic Point Cloud Denoising via Manifold-to-Manifold Distance. Hu, 

W., +, TIP 2021 6168-6183
Fine-Grained 3D Shape Classification With Hierarchical Part-View Atten-

tion. Liu, X., +, TIP 2021 1744-1758
Fixed Viewpoint Mirror Surface Reconstruction Under an Uncalibrated 

Camera. Han, K., +, TIP 2021 2141-2154
Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 

2021 2850-2861
Light Field View Synthesis via Aperture Disparity and Warping Confidence 

Map. Meng, N., +, TIP 2021 3908-3921
Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-

work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690
Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 

Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727
Searching Multi-Rate and Multi-Modal Temporal Enhanced Networks for 

Gesture Recognition. Yu, Z., +, TIP 2021 5626-5640
Shape-Preserving Stereo Object Remapping via Object-Consistent Grid 

Warping. Li, B., +, TIP 2021 5889-5904
Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 

Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893
Spatial Information Guided Convolution for Real-Time RGBD Semantic 

Segmentation. Chen, L., +, TIP 2021 2313-2324
Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 

Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919
Unsupervised Monocular Depth Estimation via Recursive Stereo Distilla-

tion. Ye, X., +, TIP 2021 4492-4504
Stochastic processes

DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-
tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219

Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 
TIP 2021 8034-8045

Multi-Resolution Aitchison Geometry Image Denoising for Low-Light Pho-
tography. Miller, S., +, TIP 2021 5724-5738

Novel Convergence Results of Adaptive Stochastic Gradient Descents. Sun, 
T., +, TIP 2021 1044-1056

Streaming media
Graph Learning Based Head Movement Prediction for Interactive 360 Video 

Streaming. Zhang, X., +, TIP 2021 4622-4636
Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 

+, TIP 2021 4760-4772
Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-

lay Video Coding. Liu, F., +, TIP 2021 4706-4718
Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 

Image Dehazing. Zhu, X., +, TIP 2021 7620-7635
Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 

9085-9098
Progressive Diversified Augmentation for General Robustness of DNNs: A 

Unified Approach. Yu, H., +, TIP 2021 8955-8967
Real-Time Computation of 3D Wireframes in Computer-Generated Holog-

raphy. Blinder, D., +, TIP 2021 9418-9428
Superresolution

Deep High-Resolution Representation Learning for Cross-Resolution Per-
son Re-Identification. Zhang, G., +, TIP 2021 8913-8925

Deep Shearlet Residual Learning Network for Single Image Super-Resolu-
tion. Geng, T., +, TIP 2021 4129-4142

Different Input Resolutions and Arbitrary Output Resolution: A Meta Learn-
ing-Based Deep Framework for Infrared and Visible Image Fusion. Li, H., 
+, TIP 2021 4070-4083

End-to-End Light Field Spatial Super-Resolution Network Using Multiple 
Epipolar Geometry. Zhang, S., +, TIP 2021 5956-5968

Fast and Robust Cascade Model for Multiple Degradation Single Image 
Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759

Features Guided Face Super-Resolution via Hybrid Model of Deep Learning 
and Random Forests. Liu, Z., +, TIP 2021 4157-4170

Light Field Super-Resolution via Adaptive Feature Remixing. Ko, K., +, TIP 
2021 4114-4128

Supervised learning
3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-

erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

A Self-Training Approach for Point-Supervised Object Detection and Count-
ing in Crowds. Wang, Y., +, TIP 2021 2876-2887

AP-CNN: Weakly Supervised Attention Pyramid Convolutional Neural Net-
work for Fine-Grained Visual Classification. Ding, Y., +, TIP 2021 2826-
2836

Asymmetric Supervised Consistent and Specific Hashing for Cross-Modal 
Retrieval. Meng, M., +, TIP 2021 986-1000

Band Representation-Based Semi-Supervised Low-Light Image Enhance-
ment: Bridging the Gap Between Signal Fidelity and Perceptual Quality. 
Yang, W., +, TIP 2021 3461-3473

CameraNet: A Two-Stage Framework for Effective Camera ISP Learning. 
Liang, Z., +, TIP 2021 2248-2262

Complementary Pseudo Labels for Unsupervised Domain Adaptation On 
Person Re-Identification. Feng, H., +, TIP 2021 2898-2907

Deep K-SVD Denoising. Scetbon, M., +, TIP 2021 5944-5955
DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 

and Rainmaking. Wei, Y., +, TIP 2021 4788-4801
Dimensionality Reduction for Tensor Data Based on Local Decision Margin 

Maximization. Zhang, S., +, TIP 2021 234-248
DSNet: A Flexible Detect-to-Summarize Network for Video Summarization. 

Zhu, W., +, TIP 2021 948-962
Hybrid Regularization of Diffusion Process for Visual Re-Ranking. Zheng, 

D., +, TIP 2021 3705-3719
Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 

2021 2784-2797
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Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-
vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169

KFC: An Efficient Framework for Semi-Supervised Temporal Action Local-
ization. Ding, X., +, TIP 2021 6869-6878

Learning From Images: A Distillation Learning Framework for Event Cam-
eras. Deng, Y., +, TIP 2021 4919-4931

Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 
Algorithm. Kaya, S., +, TIP 2021 4384-4394

Learning Person Re-Identification Models From Videos With Weak Supervi-
sion. Wang, X., +, TIP 2021 3017-3028

Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Multi-Scale Low-Discriminative Feature Reactivation for Weakly Super-
vised Object Localization. Wang, B., +, TIP 2021 6050-6065

Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 
Image Dehazing. Zhu, X., +, TIP 2021 7620-7635

Multi-Task Deep Learning for Image Segmentation Using Recursive 
Approximation Tasks. Ke, R., +, TIP 2021 3555-3567

One-Class Fingerprint Presentation Attack Detection Using Auto-Encoder 
Network. Liu, F., +, TIP 2021 2394-2407

Progressive Transfer Learning for Face Anti-Spoofing. Quan, R., +, TIP 
2021 3946-3955

Pyramidal Multiple Instance Detection Network With Mask Guided 
Self-Correction for Weakly Supervised Object Detection. Xu, Y., +, TIP 
2021 3029-3040

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

SDOF-GAN: Symmetric Dense Optical Flow Estimation With Generative 
Adversarial Networks. Che, T., +, TIP 2021 6036-6049

Self-Supervised Colorization Towards Monochrome-Color Camera Systems 
Using Cycle CNN. Dong, X., +, TIP 2021 6609-6622

Semi-Supervised Image Deraining Using Gaussian Processes. Yasarla, R., 
+, TIP 2021 6570-6582

Semi-Supervised Low-Rank Semantics Grouping for Zero-Shot Learning. 
Xu, B., +, TIP 2021 2207-2219

Semi-Supervised Scene Text Recognition. Gao, Y., +, TIP 2021 3005-3016
Supervised Domain Adaptation: A Graph Embedding Perspective and a Rec-

tified Experimental Protocol. Hedegaard, L., +, TIP 2021 8619-8631
TEST: Triplet Ensemble Student-Teacher Model for Unsupervised Person 

Re-Identification. Li, Y., +, TIP 2021 7952-7963
Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 

5819-5834
Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-

mization Learning. Sun, J., +, TIP 2021 2935-2946
Weakly-Supervised Salient Object Detection With Saliency Bounding 

Boxes. Liu, Y., +, TIP 2021 4423-4435
Support vector machines

2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary 
Pattern for Image Recognition. Bi, X., +, TIP 2021 7228-7240

Semi-Supervised Perception Augmentation for Aerial Photo Topologies 
Understanding. Zhang, L., +, TIP 2021 7803-7814

Surgery
3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-

erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

PWD-3DNet: A Deep Learning-Based Fully-Automated Segmentation of 
Multiple Structures on Temporal Bone CT Scans. Nikan, S., +, TIP 2021 
739-753

Surveillance
Scene Adaptive Online Surveillance Video Synopsis via Dynamic Tube 

Rearrangement Using Octree. Yang, Y., +, TIP 2021 8318-8331
Symmetry

Combining Appearance and Gradient Information for Image Symmetry 
Detection. Gnutti, A., +, TIP 2021 5708-5723

Synthetic aperture radar
A Comprehensive Bi-Static Amplitude Compensated Range Migration 

Algorithm (AC-RMA). Manzoor, Z., +, TIP 2021 7038-7049
Deep SAR Imaging and Motion Compensation. Pu, W., TIP 2021 2232-2247
Enhancing ISAR Image Efficiently via Convolutional Reweighted l1 Mini-

mization. Zhang, S., +, TIP 2021 4291-4304
Micro-Doppler Effects Removed Sparse Aperture ISAR Imaging via Low-

Rank and Double Sparsity Constrained ADMM and Linearized ADMM. 
Zhang, S., +, TIP 2021 4678-4690

Multi-View Feature Selection for PolSAR Image Classification via l2,1 Spar-
sity Regularization and Manifold Regularization. Huang, X., +, TIP 2021 
8607-8618

Removal of Micro-Doppler Effect of ISAR Image Based on Laplacian Reg-
ularized Nonconvex Low-Rank Representation. Zhang, S., +, TIP 2021 
6446-6458

Rotation Awareness Based Self-Supervised Learning for SAR Target Rec-
ognition With Limited Training Samples. Wen, Z., +, TIP 2021 7266-7279

Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 
2021 8510-8525

Speckle-Free SAR Image Ship Detection. Chen, S., +, TIP 2021 5969-5983
TPSSI-Net: Fast and Enhanced Two-Path Iterative Network for 3D SAR 

Sparse Imaging. Wang, M., +, TIP 2021 7317-7332

T

Table lookup
Fast kNN Search in Weighted Hamming Space With Multiple Tables. Gui, 

J., +, TIP 2021 3985-3994
Toward Accurate Pixelwise Object Tracking via Attention Retrieval. Zhang, 

Z., +, TIP 2021 8553-8566
Target tracking

Exploring the Effects of Blur and Deblurring to Visual Object Tracking. 
Guo, Q., +, TIP 2021 1812-1824

HRSiam: High-Resolution Siamese Network, Towards Space-Borne Satel-
lite Video Tracking. Shao, J., +, TIP 2021 3056-3068

Kalman Filter for Spatial-Temporal Regularized Correlation Filters. Feng, 
S., +, TIP 2021 3263-3278

Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 
2021 8785-8796

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Nocal-Siam: Refining Visual Features and Response With Advanced 
Non-Local Blocks for Real-Time Siamese Tracking. Tan, H., +, TIP 2021 
2656-2668

SiamCAN: Real-Time Visual Tracking Based on Siamese Center-Aware 
Network. Zhou, W., +, TIP 2021 3597-3609

Siamese Regression Tracking With Reinforced Template Updating. Zhao, F., 
+, TIP 2021 628-640

TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 
F., +, TIP 2021 7938-7951

Tracking-by-Counting: Using Network Flows on Crowd Density Maps for 
Tracking Multiple Targets. Ren, W., +, TIP 2021 1439-1452

Task analysis
AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 

Q., +, TIP 2021 7636-7648
ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-

tion. Kim, D., +, TIP 2021 9150-9163
Adversarial Domain Adaptation With Prototype-Based Normalized Output 

Conditioner. Hu, D., +, TIP 2021 9359-9371
Attend to the Difference: Cross-Modality Person Re-Identification via Con-

trastive Correlation. Zhang, S., +, TIP 2021 8861-8872
Composited FishNet: Fish Detection and Species Recognition From 

Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734
Deep High-Resolution Representation Learning for Cross-Resolution Per-

son Re-Identification. Zhang, G., +, TIP 2021 8913-8925
Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 

2021 7964-7979
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Designing Interpretable Recurrent Neural Networks for Video Reconstruc-
tion via Deep Unfolding. Luong, H.V., +, TIP 2021 4099-4113

Dual Attention-in-Attention Model for Joint Rain Streak and Raindrop 
Removal. Zhang, K., +, TIP 2021 7608-7619

Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 
TIP 2021 8702-8712

Fast and Robust Cascade Model for Multiple Degradation Single Image 
Super-Resolution. Lopez-Tapia, S., +, TIP 2021 4747-4759

Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 
Graph Model. Hu, X., +, TIP 2021 8102-8115

Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 
Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

HTD: Heterogeneous Task Decoupling for Two-Stage Object Detection. Li, 
W., +, TIP 2021 9456-9469

Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 
Wu, B., +, TIP 2021 9259-9269

It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-
ing Quality. Prakash, C.D., +, TIP 2021 9220-9230

Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-
sification. Lin, C., +, TIP 2021 9245-9258

Joint Hand-Object 3D Reconstruction From a Single Image With Cross-
Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021

Learning to Match Anchor-Target Video Pairs With Dual Attentional Holo-
graphic Networks. Hao, Y., +, TIP 2021 8130-8143

Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 
2021 8785-8796

Location Sensitive Network for Human Instance Segmentation. Zhang, X., 
+, TIP 2021 7649-7662

Meta-Knowledge Learning and Domain Adaptation for Unseen Background 
Subtraction. Zhang, J., +, TIP 2021 9058-9068

Meta-VOS: Learning to Adapt Online Target-Specific Segmentation. Xu, C., 
+, TIP 2021 4760-4772

Multi-Task Learning Framework for Motion Estimation and Dynamic Scene 
Deblurring. Jung, H., +, TIP 2021 8170-8183

Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-
7676

PSAT-GAN: Efficient Adversarial Attacks Against Holistic Scene Under-
standing. Wang, L., +, TIP 2021 7541-7553

Rethinking Motion Representation: Residual Frames With 3D ConvNets. 
Tao, L., +, TIP 2021 9231-9244

SC-RPN: A Strong Correlation Learning Framework for Region Proposal. 
Zou, W., +, TIP 2021 4084-4098

Semi-Supervised Dual Relation Learning for Multi-Label Classification. 
Wang, L., +, TIP 2021 9125-9135

Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 
+, TIP 2021 8999-9013

Spatially Adaptive Feature Refinement for Efficient Inference. Han, Y., +, 
TIP 2021 9345-9358

Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 
T., +, TIP 2021 8200-8211

Video Moment Localization via Deep Cross-Modal Hashing. Hu, Y., +, TIP 
2021 4667-4677

Telecommunication computing
Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-

casting. Chen, P., +, TIP 2021 3279-3292
Telecommunication security

Dual Modulated QR Codes for Proximal Privacy and Security. Barron, I., +, 
TIP 2021 657-669

Temporal reasoning
Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-

casting. Chen, P., +, TIP 2021 3279-3292
Tensors

Attend to the Difference: Cross-Modality Person Re-Identification via Con-
trastive Correlation. Zhang, S., +, TIP 2021 8861-8872

Bayesian Low Rank Tensor Ring for Image Recovery. Long, Z., +, TIP 2021 
3568-3580

Dimensionality Reduction for Tensor Data Based on Local Decision Margin 
Maximization. Zhang, S., +, TIP 2021 234-248

Generalized Nonconvex Low-Rank Tensor Approximation for Multi-View 
Subspace Clustering. Chen, Y., +, TIP 2021 4022-4035

Hypergraph Spectral Analysis and Processing in 3D Point Cloud. Zhang, S., 
+, TIP 2021 1193-1206

Learning Steering Kernels for Guided Depth Completion. Liu, L., +, TIP 
2021 2850-2861

Logarithmic Norm Regularized Low-Rank Factorization for Matrix and 
Tensor Completion. Chen, L., +, TIP 2021 3434-3449

Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Multi-Dimensional Visual Data Completion via Low-Rank Tensor Repre-
sentation Under Coupled Transform. Wang, J., +, TIP 2021 3581-3596

Multi-View Learning a Decomposable Affinity Matrix via Tensor Self-Rep-
resentation on Grassmann Manifold. Wang, H., +, TIP 2021 8396-8409

Robust Tensor Decomposition for Image Representation Based on General-
ized Correntropy. Zhang, M., +, TIP 2021 150-162

Superpixel-Guided Discriminative Low-Rank Representation of Hyperspec-
tral Images for Classification. Yang, S., +, TIP 2021 8823-8835

Terrain mapping
A Supervised Segmentation Network for Hyperspectral Image Classifica-

tion. Sun, H., +, TIP 2021 2810-2825
Text analysis

A Novel Visual Representation on Text Using Diverse Conditional GAN for 
Visual Recognition. Hu, T., +, TIP 2021 3499-3512

Blind Decomposition of Multispectral Document Images Using Orthogonal 
Nonnegative Matrix Factorization. Rahiche, A., +, TIP 2021 5997-6012

Deep Relation Embedding for Cross-Modal Retrieval. Zhang, Y., +, TIP 
2021 617-627

FREE: A Fast and Robust End-to-End Video Text Spotter. Cheng, Z., +, TIP 
2021 822-837

Improving Performance and Adaptivity of Anchor-Based Detector Using 
Differentiable Anchoring With Efficient Target Generation. Dou, Z., +, 
TIP 2021 712-724

KT-GAN: Knowledge-Transfer Generative Adversarial Network for Text-
to-Image Synthesis. Tan, H., +, TIP 2021 1275-1290

Learning Aligned Image-Text Representations Using Graph Attentive Rela-
tional Network. Jing, Y., +, TIP 2021 1840-1852

Learning Multi-Modal Nonlinear Embeddings: Performance Bounds and an 
Algorithm. Kaya, S., +, TIP 2021 4384-4394

Local Correspondence Network for Weakly Supervised Temporal Sentence 
Grounding. Yang, W., +, TIP 2021 3252-3262

MABAN: Multi-Agent Boundary-Aware Network for Natural Language 
Moment Retrieval. Sun, X., +, TIP 2021 5589-5599

Memorize, Associate and Match: Embedding Enhancement via Fine-Grained 
Alignment for Image-Text Retrieval. Li, J., +, TIP 2021 9193-9207

Multi-Sentence Auxiliary Adversarial Networks for Fine-Grained Text-to-
Image Synthesis. Yang, Y., +, TIP 2021 2798-2809

Multi-Target Pan-Class Intrinsic Relevance Driven Model for Improving 
Semantic Segmentation in Autonomous Driving. Cai, Y., +, TIP 2021 
9069-9084

Robust Text Image Recognition via Adversarial Sequence-to-Sequence 
Domain Adaptation. Zhang, Y., +, TIP 2021 3922-3933

Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

Semi-Supervised Scene Text Recognition. Gao, Y., +, TIP 2021 3005-3016
Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 

Z., +, TIP 2021 9306-9320
Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 

2021 8886-8899
Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 

Y., +, TIP 2021 9321-9331
Text detection

FREE: A Fast and Robust End-to-End Video Text Spotter. Cheng, Z., +, TIP 
2021 822-837
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Semi-Supervised Pixel-Level Scene Text Segmentation by Mutually Guided 
Network. Wang, C., +, TIP 2021 8212-8221

SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-
ognition. Dai, P., +, TIP 2021 1687-1701

Stroke-Based Scene Text Erasing Using Synthetic Data for Training. Tang, 
Z., +, TIP 2021 9306-9320

Three-dimensional displays
3D Interactive Segmentation With Semi-Implicit Representation and Active 

Learning. Deng, J., +, TIP 2021 9402-9417
Attend to the Difference: Cross-Modality Person Re-Identification via Con-

trastive Correlation. Zhang, S., +, TIP 2021 8861-8872
DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 

2021 8759-8772
Exploring Rich and Efficient Spatial Temporal Interactions for Real-Time 

Video Salient Object Detection. Chen, C., +, TIP 2021 3995-4007
F3A-GAN: Facial Flow for Face Animation With Generative Adversarial 

Networks. Wu, X., +, TIP 2021 8658-8670
Geometry Auxiliary Salient Object Detection for Light Fields via Graph 

Neural Networks. Zhang, Q., +, TIP 2021 7578-7592
GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 

X., +, TIP 2021 8847-8860
Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 

Wu, B., +, TIP 2021 9259-9269
Joint Hand-Object 3D Reconstruction From a Single Image With Cross-

Branch Feature Fusion. Chen, Y., +, TIP 2021 4008-4021
LR-Net: Low-Rank Spatial-Spectral Network for Hyperspectral Image 

Denoising. Zhang, H., +, TIP 2021 8743-8758
Multi-View Face Synthesis via Progressive Face Flow. Xu, Y., +, TIP 2021 

6024-6035
Real-Time Computation of 3D Wireframes in Computer-Generated Holog-

raphy. Blinder, D., +, TIP 2021 9418-9428
Relational Reasoning for Group Activity Recognition via Self-Attention 

Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Rethinking Motion Representation: Residual Frames With 3D ConvNets. 
Tao, L., +, TIP 2021 9231-9244

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 
TIP 2021 4637-4652

Spatial-Angular Attention Network for Light Field Reconstruction. Wu, G., 
+, TIP 2021 8999-9013

Three-dimensional television
A Hierarchical Superpixel-Based Approach for DIBR View Synthesis. de 

Oliveira, A.Q., +, TIP 2021 6408-6419
Time series

Insights Into Algorithms for Separable Nonlinear Least Squares Problems. 
Chen, G., +, TIP 2021 1207-1218

Time-frequency analysis
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
Time-of-arrival estimation

Robust 3D Reconstruction of Dynamic Scenes From Single-Photon Lidar 
Using Beta-Divergences. Legros, Q., +, TIP 2021 1716-1727

Tracking
Jointly Modeling Motion and Appearance Cues for Robust RGB-T Tracking. 

Zhang, P., +, TIP 2021 3335-3347
TDIOT: Target-Driven Inference for Deep Video Object Tracking. Gurkan, 

F., +, TIP 2021 7938-7951
Tracking filters

Sparse Learning-Based Correlation Filter for Robust Tracking. Zhang, W., 
+, TIP 2021 878-891

Traffic engineering computing
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
Coupled Network for Robust Pedestrian Detection With Gated Multi-Layer 

Feature Extraction and Deformable Occlusion Handling. Liu, T., +, TIP 
2021 754-766

Deep Inference Networks for Reliable Vehicle Lateral Position Estimation in 
Congested Urban Environments. Zheng, Z., +, TIP 2021 8368-8383

Graph-Embedded Lane Detection. Lu, P., +, TIP 2021 2977-2988
Mask-Guided Attention Network and Occlusion-Sensitive Hard Example 

Mining for Occluded Pedestrian Detection. Xie, J., +, TIP 2021 3872-3884
Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 

Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Ratio-and-Scale-Aware YOLO for Pedestrian Detection. Hsu, W., +, TIP 
2021 934-947

Training data
A Deep Learning-Based Model That Reduces Speed of Sound Aberrations 

for Improved In Vivo Photoacoustic Imaging. Jeon, S., +, TIP 2021 8773-
8784

A Fully Spiking Hybrid Neural Network for Energy-Efficient Object Detec-
tion. Chakraborty, B., +, TIP 2021 9014-9029

AAN-Face: Attention Augmented Networks for Face Recognition. Wang, 
Q., +, TIP 2021 7636-7648

ACP++: Action Co-Occurrence Priors for Human-Object Interaction Detec-
tion. Kim, D., +, TIP 2021 9150-9163

Adversarial Domain Adaptation With Prototype-Based Normalized Output 
Conditioner. Hu, D., +, TIP 2021 9359-9371

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

Bifurcated Backbone Strategy for RGB-D Salient Object Detection. Zhai, Y., 
+, TIP 2021 8727-8742

Cross-Modal Knowledge Adaptation for Language-Based Person Search. 
Chen, Y., +, TIP 2021 4057-4069

Deep High-Resolution Representation Learning for Cross-Resolution Per-
son Re-Identification. Zhang, G., +, TIP 2021 8913-8925

Deep Learning-Based Forgery Attack on Document Images. Zhao, L., +, TIP 
2021 7964-7979

Deep Shearlet Residual Learning Network for Single Image Super-Resolu-
tion. Geng, T., +, TIP 2021 4129-4142

Depth Privileged Scene Recognition via Dual Attention Hallucination. 
Chen, J., +, TIP 2021 9164-9178

DotFAN: A Domain-Transferred Face Augmentation Net. Shao, H., +, TIP 
2021 8759-8772

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Fs-DSM: Few-Shot Diagram-Sentence Matching via Cross-Modal Attention 
Graph Model. Hu, X., +, TIP 2021 8102-8115

High Frequency Detail Accentuation in CNN Image Restoration. Ayyoubza-
deh, S.M., +, TIP 2021 8836-8846

Image Comes Dancing With Collaborative Parsing-Flow Video Synthesis. 
Wu, B., +, TIP 2021 9259-9269

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

Inspirational Adversarial Image Generation. Roziere, B., +, TIP 2021 4036-
4045

It GAN Do Better: GAN-Based Detection of Objects on Images With Vary-
ing Quality. Prakash, C.D., +, TIP 2021 9220-9230

Joint Feature Disentanglement and Hallucination for Few-Shot Image Clas-
sification. Lin, C., +, TIP 2021 9245-9258

Joint Multisource Saliency and Exemplar Mechanism for Weakly Super-
vised Video Object Segmentation. En, Q., +, TIP 2021 8155-8169

Learning to Rank Proposals for Siamese Visual Tracking. Tang, F., +, TIP 
2021 8785-8796

Learning Transformation-Invariant Local Descriptors With Low-Coupling 
Binary Codes. Miao, Y., +, TIP 2021 7554-7566

Meta-Knowledge Learning and Domain Adaptation for Unseen Background 
Subtraction. Zhang, J., +, TIP 2021 9058-9068

MLDA-Net: Multi-Level Dual Attention-Based Network for Self-Super-
vised Monocular Depth Estimation. Song, X., +, TIP 2021 4691-4705
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Multi-Branch Tensor Network Structure for Tensor-Train Discriminant 
Analysis. Sofuoglu, S.E., +, TIP 2021 8926-8938

Multi-Stream Fusion Network With Generalized Smooth L1 Loss for Single 
Image Dehazing. Zhu, X., +, TIP 2021 7620-7635

Parallel Residual Bi-Fusion Feature Pyramid Network for Accurate Sin-
gle-Shot Object Detection. Chen, P., +, TIP 2021 9099-9111

PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 
2021 7677-7688

Progressive Diversified Augmentation for General Robustness of DNNs: A 
Unified Approach. Yu, H., +, TIP 2021 8955-8967

ResKD: Residual-Guided Knowledge Distillation. Li, X., +, TIP 2021 4735-
4746

RLStereo: Real-Time Stereo Matching Based on Reinforcement Learning. 
Yang, M., +, TIP 2021 9442-9455

SC-RPN: A Strong Correlation Learning Framework for Region Proposal. 
Zou, W., +, TIP 2021 4084-4098

Semi-Supervised Dual Relation Learning for Multi-Label Classification. 
Wang, L., +, TIP 2021 9125-9135

Texture Memory-Augmented Deep Patch-Based Image Inpainting. Xu, R., 
+, TIP 2021 9112-9124

Towards Fair Knowledge Transfer for Imbalanced Domain Adaptation. Jing, 
T., +, TIP 2021 8200-8211

Trajectory
Simultaneous Video Stabilization and Rolling Shutter Removal. Wu, H., +, 

TIP 2021 4637-4652
Transfer functions

A Context-Based Image Contrast Enhancement Using Energy Equalization 
With Clipping Limit. Srinivas, K., +, TIP 2021 5391-5401

Transformers
Action Anticipation Using Pairwise Human-Object Interactions and Trans-

formers. Roy, D., +, TIP 2021 8116-8129
Relational Reasoning for Group Activity Recognition via Self-Attention 

Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Transforms
An Accurate and Lightweight Method for Human Body Image Super-Reso-

lution. Liu, Y., +, TIP 2021 2888-2897
Deep Shearlet Residual Learning Network for Single Image Super-Resolu-

tion. Geng, T., +, TIP 2021 4129-4142
FFD: Fast Feature Detector. Ghahremani, M., +, TIP 2021 1153-1168
Gradient-Based Feature Extraction From Raw Bayer Pattern Images. Zhou, 

W., +, TIP 2021 5122-5137
PoT-GAN: Pose Transform GAN for Person Image Synthesis. Li, T., +, TIP 

2021 7677-7688
PVRED: A Position-Velocity Recurrent Encoder-Decoder for Human 

Motion Prediction. Wang, H., +, TIP 2021 6096-6106
Singularity-Exponent-Domain Image Feature Transform. Xiong, G., +, TIP 

2021 8510-8525
SLOAN: Scale-Adaptive Orientation Attention Network for Scene Text Rec-

ognition. Dai, P., +, TIP 2021 1687-1701
Visible-NIR Image Fusion Based on Top-Hat Transform. Herrera-Arellano, 

M., +, TIP 2021 4962-4972
Tree data structures

Combining Progressive Rethinking and Collaborative Learning: A Deep 
Framework for In-Loop Filtering. Wang, D., +, TIP 2021 4198-4211

Image-Guided Human Reconstruction via Multi-Scale Graph Transforma-
tion Networks. Li, K., +, TIP 2021 5239-5251

Trees (mathematics)
Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 

Huang, Z., +, TIP 2021 5439-5451
CoANet: Connectivity Attention Network for Road Extraction From Satel-

lite Imagery. Mei, J., +, TIP 2021 8540-8552
DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-

tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390
Distributed Connected Component Filtering and Analysis in 2D and 3D 

Tera-Scale Data Sets. Gazagnes, S., +, TIP 2021 3664-3675
Generalized MSFA Engineering With Structural and Adaptive Nonlocal 

Demosaicing. Bian, L., +, TIP 2021 7867-7877

Patch-Based Dual-Tree Complex Wavelet Transform for Kinship Recogni-
tion. Goyal, A., +, TIP 2021 191-206

Zero-Shot Learning to Index on Semantic Trees for Scalable Image Retrieval. 
Kan, S., +, TIP 2021 501-516

Trellis codes
Low Complexity Trellis-Coded Quantization in Versatile Video Coding. 

Wang, M., +, TIP 2021 2378-2393
Tumors

Latent Correlation Representation Learning for Brain Tumor Segmentation 
With Missing MRI Modalities. Zhou, T., +, TIP 2021 4263-4274

TV
Image Denoising Based on Fractional Gradient Vector Flow and Overlap-

ping Group Sparsity as Priors. Kumar, A., +, TIP 2021 7527-7540
Two dimensional displays

Incremental Generative Occlusion Adversarial Suppression Network for 
Person ReID. Zhao, C., +, TIP 2021 4212-4224

U

Ubiquitous computing
Adaptive Context-Aware Multi-Modal Network for Depth Completion. 

Zhao, S., +, TIP 2021 5264-5276
Uncertainty

DS-UI: Dual-Supervised Mixture of Gaussian Mixture Models for Uncer-
tainty Inference in Image Recognition. Xie, J., +, TIP 2021 9208-9219

Exploring Spatial Diversity for Region-Based Active Learning. Cai, L., +, 
TIP 2021 8702-8712

Underwater equipment
Composited FishNet: Fish Detection and Species Recognition From 

Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734
Unsupervised learning

3D-Guided Face Manipulation of 2D Images for the Prediction of Post-Op-
erative Outcome After Cranio-Maxillofacial Surgery. Andlauer, R., +, TIP 
2021 7349-7363

AFAN: Augmented Feature Alignment Network for Cross-Domain Object 
Detection. Wang, H., +, TIP 2021 4046-4056

Affinity Space Adaptation for Semantic Segmentation Across Domains. 
Zhou, W., +, TIP 2021 2549-2561

Attention Guided Multiple Source and Target Domain Adaptation. Wang, Y., 
+, TIP 2021 892-906

Attention-Based Multi-Source Domain Adaptation. Zuo, Y., +, TIP 2021 
3793-3803

Complementary Pseudo Labels for Unsupervised Domain Adaptation On 
Person Re-Identification. Feng, H., +, TIP 2021 2898-2907

Deep Unsupervised Active Learning via Matrix Sketching. Li, C., +, TIP 
2021 9280-9293

DerainCycleGAN: Rain Attentive CycleGAN for Single Image Deraining 
and Rainmaking. Wei, Y., +, TIP 2021 4788-4801

Direct Unsupervised Super-Resolution Using Generative Adversarial Net-
work (DUS-GAN) for Real-World Data. Prajapati, K., +, TIP 2021 8251-
8264

Dual-Refinement: Joint Label and Feature Refinement for Unsupervised 
Domain Adaptive Person Re-Identification. Dai, Y., +, TIP 2021 7815-
7829

EnlightenGAN: Deep Light Enhancement Without Paired Supervision. 
Jiang, Y., +, TIP 2021 2340-2349

Fabric Retrieval Based on Multi-Task Learning. Xiang, J., +, TIP 2021 1570-
1582

Face Hallucination With Finishing Touches. Zhang, Y., +, TIP 2021 1728-
1743

Flexible Multi-View Unsupervised Graph Embedding. Zhang, B., +, TIP 
2021 4143-4156

Generative Partial Multi-View Clustering With Adaptive Fusion and Cycle 
Consistency. Wang, Q., +, TIP 2021 1771-1783

Hierarchical Connectivity-Centered Clustering for Unsupervised Domain 
Adaptation on Person Re-Identification. Bai, Y., +, TIP 2021 6715-6729

Homogeneous-to-Heterogeneous: Unsupervised Learning for RGB-Infrared 
Person Re-Identification. Liang, W., +, TIP 2021 6392-6407



9596 IEEE TRANSACTIONS ON IMAGE PROCESSING

+ Check author entry for coauthors

Image Co-Skeletonization via Co-Segmentation. Jerripothula, K.R., +, TIP 
2021 2784-2797

Joint Clustering and Discriminative Feature Alignment for Unsupervised 
Domain Adaptation. Deng, W., +, TIP 2021 7842-7855

KFC: An Efficient Framework for Semi-Supervised Temporal Action Local-
ization. Ding, X., +, TIP 2021 6869-6878

Multi-Domain Adversarial Feature Generalization for Person Re-Identifica-
tion. Lin, S., +, TIP 2021 1596-1607

Multidataset Independent Subspace Analysis With Application to Multi-
modal Fusion. Silva, R.F., +, TIP 2021 588-602

Neutral Cross-Entropy Loss Based Unsupervised Domain Adaptation for 
Semantic Segmentation. Xu, H., +, TIP 2021 4516-4525

No-Reference Screen Content Image Quality Assessment With Unsuper-
vised Domain Adaptation. Chen, B., +, TIP 2021 5463-5476

OIFlow: Occlusion-Inpainting Optical Flow Estimation by Unsupervised 
Learning. Liu, S., +, TIP 2021 6420-6433

Salient Object Detection Based on Visual Perceptual Saturation and Two-
Stream Hybrid Networks. Pan, C., +, TIP 2021 4773-4787

SDOF-GAN: Symmetric Dense Optical Flow Estimation With Generative 
Adversarial Networks. Che, T., +, TIP 2021 6036-6049

Self-Supervised Deep Correlation Tracking. Yuan, D., +, TIP 2021 976-985
Self-Training With Progressive Representation Enhancement for Unsuper-

vised Cross-Domain Person Re-Identification. Zhang, H., +, TIP 2021 
5287-5298

Simultaneous Direct Depth Estimation and Synthesis Stereo for Single 
Image Plant Root Reconstruction. Lu, Y., +, TIP 2021 4883-4893

TEST: Triplet Ensemble Student-Teacher Model for Unsupervised Person 
Re-Identification. Li, Y., +, TIP 2021 7952-7963

Triply Complementary Priors for Image Restoration. Zha, Z., +, TIP 2021 
5819-5834

Unsupervised Abstract Reasoning for Raven’s Problem Matrices. Zhuo, T., 
+, TIP 2021 8332-8341

Unsupervised Cross Domain Person Re-Identification by Multi-Loss Opti-
mization Learning. Sun, J., +, TIP 2021 2935-2946

Unsupervised Deep Image Stitching: Reconstructing Stitched Features to 
Images. Nie, L., +, TIP 2021 6184-6197

Unsupervised Discrete Hashing With Affinity Similarity. Jin, S., +, TIP 2021 
6130-6141

Unsupervised Monocular Depth Estimation via Recursive Stereo Distilla-
tion. Ye, X., +, TIP 2021 4492-4504

Urban areas
Night-Time Scene Parsing With a Large Real Dataset. Tan, X., +, TIP 2021 

9085-9098
User experience

Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-
casting. Chen, P., +, TIP 2021 3279-3292

V

Vectors
Bi-Directional Exponential Angular Triplet Loss for RGB-Infrared Person 

Re-Identification. Ye, H., +, TIP 2021 1583-1595
Geometrically Editable Face Image Translation With Adversarial Networks. 

Jiang, S., +, TIP 2021 2771-2783
Joint Feature Optimization and Fusion for Compressed Action Recognition. 

Li, H., +, TIP 2021 7926-7937
Joint Multi-Dimension Pruning via Numerical Gradient Update. Liu, Z., +, 

TIP 2021 8034-8045
Loop Closure Detection by Using Global and Local Features With Photo-

metric and Viewpoint Invariance. Yu, M., +, TIP 2021 8873-8885
Weighted Feature Histogram of Multi-Scale Local Patch Using Multi-Bit 

Binary Descriptor for Face Recognition. Yang, H., +, TIP 2021 3858-3871
Vehicle dynamics

Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 
3229-3239

Velocity
Holistic LSTM for Pedestrian Trajectory Prediction. Quan, R., +, TIP 2021 

3229-3239

Video cameras
An End-to-End Foreground-Aware Network for Person Re-Identification. 

Liu, Y., +, TIP 2021 2060-2071
DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-

ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
Video codecs

Iterative Training of Neural Networks for Intra Prediction. Dumas, T., +, TIP 
2021 697-711

Video coding
A Game Theory Based CTU-Level Bit Allocation Scheme for HEVC Region 

of Interest Coding. Liu, Z., +, TIP 2021 794-805
Adaptive Deep Reinforcement Learning-Based In-Loop Filter for VVC. 

Huang, Z., +, TIP 2021 5439-5451
Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 

FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Affine Transformation-Based Deep Frame Prediction. Choi, H., +, TIP 2021 
3321-3334

Combining Progressive Rethinking and Collaborative Learning: A Deep 
Framework for In-Loop Filtering. Wang, D., +, TIP 2021 4198-4211

Compressed Domain Deep Video Super-Resolution. Chen, P., +, TIP 2021 
7156-7169

DeepQTMT: A Deep Learning Approach for Fast QTMT-Based CU Parti-
tion of Intra-Mode VVC. Li, T., +, TIP 2021 5377-5390

Denoising-Based Turbo Message Passing for Compressed Video Back-
ground Subtraction. Xue, Z., +, TIP 2021 2682-2696

Efficient Depth Intra Frame Coding in 3D-HEVC by Corner Points. Fu, C., 
+, TIP 2021 1608-1622

Hierarchical Predictive Coding-Based JND Estimation for Image Compres-
sion. Wang, H., +, TIP 2021 487-500

Highly Efficient Multiview Depth Coding Based on Histogram Projection 
and Allowable Depth Distortion. Zhang, Y., +, TIP 2021 402-417

Iterative Training of Neural Networks for Intra Prediction. Dumas, T., +, TIP 
2021 697-711

Joint Feature Optimization and Fusion for Compressed Action Recognition. 
Li, H., +, TIP 2021 7926-7937

Just Noticeable Distortion Profile Inference: A Patch-Level Structural Visi-
bility Learning Approach. Shen, X., +, TIP 2021 26-38

Low Complexity Trellis-Coded Quantization in Versatile Video Coding. 
Wang, M., +, TIP 2021 2378-2393

Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 
Approach. Wang, T., +, TIP 2021 1245-1260

Multi-Objective Optimization of Quality in VVC Rate Control for Low-De-
lay Video Coding. Liu, F., +, TIP 2021 4706-4718

Online Learning-Based Multi-Stage Complexity Control for Live Video 
Coding. Huang, C., +, TIP 2021 641-656

Pareto-Optimal Bit Allocation for Collaborative Intelligence. Alvar, S.R., +, 
TIP 2021 3348-3361

Patch-Wise Spatial-Temporal Quality Enhancement for HEVC Compressed 
Video. Ding, Q., +, TIP 2021 6459-6472

Perceptual Video Quality Prediction Emphasizing Chroma Distortions. 
Chen, L., +, TIP 2021 1408-1422

Predicting the Quality of Compressed Videos With Pre-Existing Distortions. 
Yu, X., +, TIP 2021 7511-7526

Quantization Parameter Cascading for Surveillance Video Coding Consider-
ing All Inter Reference Frames. Gong, Y., +, TIP 2021 5692-5707

Rate-Distortion Optimized Graph Coarsening and Partitioning for Light 
Field Coding. Rizkallah, M., +, TIP 2021 5518-5532

Reduced Reference Perceptual Quality Model With Application to Rate 
Control for Video-Based Point Cloud Compression. Liu, Q., +, TIP 2021 
6623-6636

RR-DnCNN v2.0: Enhanced Restoration-Reconstruction Deep Neural Net-
work for Down-Sampling-Based Video Coding. Ho, M.M., +, TIP 2021 
1702-1715

Sub-Sampled Cross-Component Prediction for Emerging Video Coding 
Standards. Li, J., +, TIP 2021 7305-7316
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Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 
Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919
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lay Video Coding. Liu, F., +, TIP 2021 4706-4718

Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504

Video retrieval
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Crowd Scene Analysis Encounters High Density and Scale Variation. Xue, 
Y., +, TIP 2021 2745-2757
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tent Audio-Visual Event Localization. Xuan, H., +, TIP 2021 7878-7888
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MINet: Meta-Learning Instance Identifiers for Video Object Detection. 
Deng, J., +, TIP 2021 6879-6891

Modeling Sub-Actions for Weakly Supervised Temporal Action Localiza-
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Multi-Hierarchical Category Supervision for Weakly-Supervised Temporal 
Action Localization. Li, G., +, TIP 2021 9332-9344

Multi-Modal Interaction Graph Convolutional Network for Temporal Lan-
guage Localization in Videos. Zhang, Z., +, TIP 2021 8265-8277

Multi-Scale Spatial Attention-Guided Monocular Depth Estimation With 
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Multi-Stream Attention-Aware Graph Convolution Network for Video 
Salient Object Detection. Xu, M., +, TIP 2021 4183-4197

Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 
Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
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Multi-View Mouse Social Behaviour Recognition With Deep Graphic 
Model. Jiang, Z., +, TIP 2021 5490-5504
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Text-Based Localization of Moments in a Video Corpus. Paul, S., +, TIP 
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UniFaceGAN: A Unified Framework for Temporally Consistent Facial 
Video Editing. Cao, M., +, TIP 2021 6107-6116

Video Frame Interpolation and Enhancement via Pyramid Recurrent Frame-
work. Shen, W., +, TIP 2021 277-292

Video Text Tracking With a Spatio-Temporal Complementary Model. Gao, 
Y., +, TIP 2021 9321-9331

VR Sickness Versus VR Presence: A Statistical Prediction Model. Kim, W., 
+, TIP 2021 559-571

Weakly-Supervised Salient Object Detection With Saliency Bounding 
Boxes. Liu, Y., +, TIP 2021 4423-4435

Video streaming
Adaptive Streaming of 360 Videos With Perfect, Imperfect, and Unknown 

FoV Viewing Probabilities in Wireless Networks. Zhao, L., +, TIP 2021 
7744-7759

Giant Panda Identification. Wang, L., +, TIP 2021 2837-2849
Low-Complexity Error Resilient HEVC Video Coding: A Deep Learning 

Approach. Wang, T., +, TIP 2021 1245-1260
Perceptual Video Quality Prediction Emphasizing Chroma Distortions. 

Chen, L., +, TIP 2021 1408-1422
Progressive Transfer Learning for Face Anti-Spoofing. Quan, R., +, TIP 

2021 3946-3955
Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 

Compression in Virtual Reality. Jin, Y., +, TIP 2021 5905-5919
Temporal Reasoning Guided QoE Evaluation for Mobile Live Video Broad-

casting. Chen, P., +, TIP 2021 3279-3292
Towards Perceptually Optimized Adaptive Video Streaming-A Realistic 

Quality of Experience Database. Bampis, C.G., +, TIP 2021 5182-5197
Video surveillance

An End-to-End Foreground-Aware Network for Person Re-Identification. 
Liu, Y., +, TIP 2021 2060-2071

An Unified Recurrent Video Object Segmentation Framework for Various 
Surveillance Environments. Patil, P.W., +, TIP 2021 7889-7902

DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100

Fine-Grained Crowd Counting. Wan, J., +, TIP 2021 2114-2126
Multi-Target Multi-Camera Tracking of Vehicles Using Metadata-Aided 

Re-ID and Trajectory-Based Camera Link Model. Hsu, H., +, TIP 2021 
5198-5210

Online Rain/Snow Removal From Surveillance Videos. Li, M., +, TIP 2021 
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Person Re-Identification With Reinforced Attribute Attention Selection. 
Zhang, J., +, TIP 2021 603-616

Quantization Parameter Cascading for Surveillance Video Coding Consider-
ing All Inter Reference Frames. Gong, Y., +, TIP 2021 5692-5707

Scene Adaptive Online Surveillance Video Synopsis via Dynamic Tube 
Rearrangement Using Octree. Yang, Y., +, TIP 2021 8318-8331

TJU-DHD: A Diverse High-Resolution Dataset for Object Detection. Pang, 
Y., +, TIP 2021 207-219

Video tracking
Composited FishNet: Fish Detection and Species Recognition From 

Low-Quality Underwater Videos. Zhao, Z., +, TIP 2021 4719-4734
Rethinking Motion Representation: Residual Frames With 3D ConvNets. 

Tao, L., +, TIP 2021 9231-9244
Videos

GPU-Based Supervoxel Generation With a Novel Anisotropic Metric. Dong, 
X., +, TIP 2021 8847-8860

Relational Reasoning for Group Activity Recognition via Self-Attention 
Augmented Conditional Random Field. Pramono, R.R.A., +, TIP 2021 
8184-8199

Virtual reality
Hier R-CNN: Instance-Level Human Parts Detection and A New Bench-

mark. Yang, L., +, TIP 2021 39-54
Recovering Surface Normal and Arbitrary Images: A Dual Regression Net-

work for Photometric Stereo. Ju, Y., +, TIP 2021 3676-3690
Subjective and Objective Quality Assessment of 2D and 3D Foveated Video 
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Towards Fine-Grained Human Pose Transfer With Detail Replenishing Net-
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DeepFoveaNet: Deep Fovea Eagle-Eye Bioinspired Model to Detect Mov-
ing Objects. Guzman-Pando, A., +, TIP 2021 7090-7100
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Correcting Higher Order Aberrations Using Image Processing. Jumbo, O.E., 

+, TIP 2021 2276-2287
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Visual databases
2D-LCoLBP: A Learning Two-Dimensional Co-Occurrence Local Binary Pattern 

for Image Recognition. Bi, X., +, TIP 2021 7228-7240
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Discriminative Cross-Modality Attention Network for Temporal Inconsistent 
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Person Re-Identification via Attention Pyramid. Chen, G., +, TIP 2021 7663-7676
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