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PMSG-Based Wind Energy Conversion System. Mani, P., +, TCYB July 
2020 3056-3067

Dissipative Filtering for Switched Fuzzy Systems With Missing Measure-
ments. Zhang, M., +, TCYB May 2020 1931-1940

Dissipativity-Based Asynchronous Fuzzy Sliding Mode Control for T–S 
Fuzzy Hidden Markov Jump Systems. Dong, S., +, TCYB Sept. 2020 4020-
4030

Dissipativity-Based Control for Fuzzy Systems With Asynchronous Modes 
and Intermittent Measurements. Dong, S., +, TCYB June 2020 2389-2399

Distributed Adaptive Fuzzy Event-Triggered Containment Control of Non-
linear Strict-Feedback Systems. Wang, W., +, TCYB Sept. 2020 3973-3983

Distributed Control of Nonlinear Multiagent Systems With Unknown and 
Nonidentical Control Directions via Event-Triggered Communication. 
Wang, Y., +, TCYB May 2020 1820-1832

Distributed Dynamic Event-Triggered Control for Cooperative Output Reg-
ulation of Linear Multiagent Systems. Qian, Y., +, TCYB July 2020 3023-
3032

Distributed Event-Triggered Adaptive Control for Consensus of Linear 
Multi-Agent Systems with External Disturbances. Qian, Y., +, TCYB May 
2020 2197-2208

Distributed Fixed-Time Consensus Tracking Control of Uncertain Nonlinear 
Multiagent Systems: A Prioritized Strategy. Yang, H., +, TCYB June 2020 
2627-2638

Distributed Output Feedback Leader-Following Control for High-Order 
Nonlinear Multiagent System Using Dynamic Gain Method. Li, Y., +, 
TCYB Feb. 2020 640-649

Distributed Repetitive Learning Control for Cooperative Cadence Track-
ing in Functional Electrical Stimulation Cycling. Duenas, V.H., +, TCYB 
March 2020 1084-1095

Distributed Sliding-Mode Tracking Control of Second-Order Nonlinear 
Multiagent Systems: An Event-Triggered Approach. Yao, D., +, TCYB 
Sept. 2020 3892-3902

Dynamic Intermittent Feedback Design for H3 Containment Control on a 
Directed Graph. Yang, Y., +, TCYB Aug. 2020 3752-3765

Echo State Network-Based Backstepping Adaptive Iterative Learning Con-
trol for Strict-Feedback Systems: An Error-Tracking Approach. Chen, Q., 
+, TCYB July 2020 3009-3022

Event-Based Control for Networked T–S Fuzzy Systems via Auxiliary Ran-
dom Series Approach. Chen, Z., +, TCYB May 2020 2166-2175

Event-Triggered Adaptive Output Feedback Control for a Class of Uncertain 
Nonlinear Systems With Actuator Failures. Zhang, C., +, TCYB Jan. 2020 
201-210

Event-Triggered Consensus Control for Multi-Agent Systems Against False 
Data-Injection Attacks. Li, X., +, TCYB May 2020 1856-1866

Fault-Tolerant Consensus Tracking Control for Linear Multiagent Systems 
Under Switching Directed Network. Wang, X., +, TCYB May 2020 1921-
1930
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Finite-Time H3 Asynchronous Control for Nonlinear Markov Jump Distrib-
uted Parameter Systems via Quantized Fuzzy Output-Feedback Approach. 
Song, X., +, TCYB Sept. 2020 4098-4109

Finite-Time Convergence Adaptive Neural Network Control for Nonlinear 
Servo Systems. Na, J., +, TCYB June 2020 2568-2579

Finite-Time Fuzzy Control of Stochastic Nonlinear Systems. Wang, F., +, 
TCYB June 2020 2617-2626

Finite-Time Synchronization and H3 Synchronization of Multiweighted 
Complex Networks With Adaptive State Couplings. Wang, J., +, TCYB 
Feb. 2020 600-612

Fully Distributed Synchronization of Dynamic Networked Systems With 
Adaptive Nonlinear Couplings. Wei, B., +, TCYB July 2020 2926-2934

Further Study on Observer Design for Continuous-Time Takagi–Sugeno 
Fuzzy Model With Unknown Premise Variables via Average Dwell Time. 
Wang, L., +, TCYB Nov. 2020 4855-4860

Fuzzy Output Tracking Control and Filtering for Nonlinear Discrete-Time 
Descriptor Systems Under Unreliable Communication Links. Wang, Y., +, 
TCYB June 2020 2369-2379

Fuzzy-Model-Based Output Feedback Reliable Control for Network-Based 
Semi-Markov Jump Nonlinear Systems Subject to Redundant Channels. 
Shen, H., +, TCYB Nov. 2020 4599-4609

Guidance-Error-Based Robust Fuzzy Adaptive Control for Bottom Follow-
ing of a Flight-Style AUV With Saturated Actuator Dynamics. Yu, C., +, 
TCYB May 2020 1887-1899

Hidden Markov Model-Based Nonfragile State Estimation of Switched Neu-
ral Network With Probabilistic Quantized Outputs. Cheng, J., +, TCYB 
May 2020 1900-1909

Integrated Fault Estimation and Fault-Tolerant Tracking Control for Lip-
schitz Nonlinear Multiagent Systems. Zhao, X., +, TCYB Feb. 2020 678-
688

Intelligent Critic Control With Robustness Guarantee of Disturbed Nonlin-
ear Plants. Wang, D., TCYB June 2020 2740-2748

Intermittent Discrete Observation Control for Synchronization of Stochastic 
Neural Networks. Wu, Y., +, TCYB June 2020 2414-2424

Lagrange Stability and Finite-Time Stabilization of Fuzzy Memristive Neu-
ral Networks With Hybrid Time-Varying Delays. Sheng, Y., +, TCYB July 
2020 2959-2970

Learning-Based Quantum Robust Control: Algorithm, Applications, and 
Experiments. Dong, D., +, TCYB Aug. 2020 3581-3593

Limited-Budget Output Consensus for Descriptor Multiagent Systems With 
Energy Constraints. Xi, J., +, TCYB Nov. 2020 4585-4598

Model-Free Cooperative Adaptive Sliding-Mode-Constrained-Control for 
Multiple Linear Induction Traction Systems. Xu, D., +, TCYB Sept. 2020 
4076-4086

Multiple Lyapunov Functions for Adaptive Neural Tracking Control of 
Switched Nonlinear Nonlower-Triangular Systems. Niu, B., +, TCYB May 
2020 1877-1886

Necessary and Sufficient Conditions on Pinning Stabilization for Stochastic 
Boolean Networks. Wang, L., +, TCYB Oct. 2020 4444-4453

Neural-Network Vector Controller for Permanent-Magnet Synchronous 
Motor Drives: Simulated and Hardware-Validated Results. Li, S., +, TCYB 
July 2020 3218-3230

Neural-Network-Based Adaptive Funnel Control for Servo Mechanisms 
With Unknown Dead-Zone. Wang, S., +, TCYB April 2020 1383-1394

Neural-Network-Based Consensus Control for Multiagent Systems With 
Input Constraints: The Event-Triggered Case. Ding, D., +, TCYB Aug. 
2020 3719-3730

Neuroadaptive Robotic Control Under Time-Varying Asymmetric Motion 
Constraints: A Feasibility-Condition-Free Approach. Zhao, K., +, TCYB 
Jan. 2020 15-24

NN Reinforcement Learning Adaptive Control for a Class of Nonstrict-Feed-
back Discrete-Time Systems. Bai, W., +, TCYB Nov. 2020 4573-4584

Observer Design of Discrete-Time Fuzzy Systems Based on an Alterable 
Weights Method. Xie, X., +, TCYB April 2020 1430-1439

Observer-Based Adaptive Fuzzy Decentralized Event-Triggered Control of 
Interconnected Nonlinear System. Li, Y., +, TCYB July 2020 3104-3112

Observer-Based Adaptive Fuzzy Tracking Control for Strict-Feedback Non-
linear Systems With Unknown Control Gain Functions. Tong, S., +, TCYB 
Sept. 2020 3903-3913

Observer-Based Event-Triggered Control for Networked Linear Systems 
Subject to Denial-of-Service Attacks. Hu, S., +, TCYB May 2020 1952-
1964

Observer-Based Fuzzy Output-Feedback Control for Discrete-Time 
Strict-Feedback Nonlinear Systems With Stochastic Noises. Wang, M., +, 
TCYB Aug. 2020 3766-3777

Observer-Based State Estimation of Discrete-Time Fuzzy Systems Based on 
a Joint Switching Mechanism for Adjacent Instants. Xie, X., +, TCYB Aug. 
2020 3545-3555

Optimal Decentralized Output-Feedback LQG Control With Random Com-
munication Delay. Wang, Y., +, TCYB Jan. 2020 338-350

Output-Based Dynamic Event-Triggered Mechanisms for Disturbance 
Rejection Control of Networked Nonlinear Systems. Sun, J., +, TCYB May 
2020 1978-1988

Output-Feedback Cooperative Formation Maneuvering of Autonomous Sur-
face Vehicles With Connectivity Preservation and Collision Avoidance. 
Peng, Z., +, TCYB June 2020 2527-2535

Prescribed Performance Adaptive Fuzzy Containment Control for Nonlinear 
Multiagent Systems Using Disturbance Observer. Wang, W., +, TCYB Sept. 
2020 3879-3891

Prescribed Performance Cooperative Control for Multiagent Systems With 
Input Quantization. Liang, H., +, TCYB May 2020 1810-1819

Prespecified-Time Cluster Synchronization of Complex Networks via a 
Smooth Control Approach. Liu, X., +, TCYB April 2020 1771-1775

Proportional–Integral Observer Design for Multidelayed Sensor-Saturated 
Recurrent Neural Networks: A Dynamic Event-Triggered Protocol. Zhao, 
D., +, TCYB Nov. 2020 4619-4632

Reference Trajectory Reshaping Optimization and Control of Robotic Exo-
skeletons for Human–Robot Co-Manipulation. Wu, X., +, TCYB Aug. 2020 
3740-3751

Reinforcement Learning-Based Linear Quadratic Regulation of Contin-
uous-Time Systems Using Dynamic Output Feedback. Rizvi, S.A.A., +, 
TCYB Nov. 2020 4670-4679

Relative Degrees and Implicit Function-Based Control of Discrete-Time 
Noncanonical Form Neural Network Systems. Zhang, Y., +, TCYB Feb. 
2020 514-524

Resilient Control Design Based on a Sampled-Data Model for a Class of 
Networked Control Systems Under Denial-of-Service Attacks. Zhang, X., 
+, TCYB Aug. 2020 3616-3626

Resilient Observer-Based Control for Cyber-Physical Systems With Multi-
ple Transmission Channels Under Denial-of-Service. Lu, A., +, TCYB Nov. 
2020 4796-4807

Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 
Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253

Robust Adaptive Fault-Tolerant Tracking Control for Nonaffine Stochas-
tic Nonlinear Systems With Full-State Constraints. Wu, L., +, TCYB Aug. 
2020 3793-3805

Robust Formation Control for Multiple Quadrotors With Nonlinearities and 
Disturbances. Liu, H., +, TCYB April 2020 1362-1371

Robust Second-Order Consensus Using a Fixed-Time Convergent Sliding 
Surface in Multiagent Systems. Mishra, J.P., +, TCYB Feb. 2020 846-855

Semiglobal Observer-Based Non-Negative Edge Consensus of Networked 
Systems With Actuator Saturation. Su, H., +, TCYB June 2020 2827-2836

Set Stabilization of Probabilistic Boolean Control Networks: A Sam-
pled-Data Control Approach. Xu, M., +, TCYB Aug. 2020 3816-3823

Stability and Stabilization of T–S Fuzzy Systems With Time-Varying Delays 
via Delay-Product-Type Functional Method. Lian, Z., +, TCYB June 2020 
2580-2589

Stackelberg-Theoretic Approach for Performance Improvement in Fuzzy 
Systems. Yin, H., +, TCYB May 2020 2223-2236

Torus-Event-Based Fault Diagnosis for Stochastic Multirate Time-Varying 
Systems With Constrained Fault. Yong, Z., +, TCYB June 2020 2803-2813
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Tracking Performance Limitations of MIMO Networked Control Systems 
With Multiple Communication Constraints. Chen, C., +, TCYB July 2020 
2982-2995

Type-2 Fuzzy Hybrid Controller Network for Robotic Systems. Chao, F., +, 
TCYB Aug. 2020 3778-3792

Visual Tracking and Depth Estimation of Mobile Robots Without Desired 
Velocity Information. Zhang, K., +, TCYB Jan. 2020 361-373

Control systems
Adaptive Cooperative Control With Guaranteed Convergence in Time-Vary-

ing Networks of Nonlinear Dynamical Systems. Wang, Q., +, TCYB Dec. 
2020 5035-5046

Observer-Based Control for Cyber-Physical Systems Under Denial-of-Ser-
vice With a Decentralized Event-Triggered Scheme. Lu, A., +, TCYB Dec. 
2020 4886-4895

Controllability
Controllability Ensured Leader Group Selection on Signed Multiagent Net-

works. She, B., +, TCYB Jan. 2020 222-232
Controllability of Two-Time-Scale Discrete-Time Multiagent Systems. Su, 

H., +, TCYB April 2020 1440-1449
Cost-Aware Robust Control of Signed Networks by Using a Memetic Algo-

rithm. Ma, L., +, TCYB Oct. 2020 4430-4443
Sampled-Data State-Feedback Stabilization of Probabilistic Boolean Con-

trol Networks: A Control Lyapunov Function Approach. Liu, J., +, TCYB 
Sept. 2020 3928-3937

Convergence
 ,>0 -Motivated Low-Rank Sparse Subspace Clustering. Brbic, M., +, TCYB 

April 2020 1711-1725
A Distributed Dynamic Event-Triggered Control Approach to Consensus of 

Linear Multiagent Systems With Directed Networks. Hu, W., +, TCYB Feb. 
2020 869-874

Adaptive Cooperative Control With Guaranteed Convergence in Time-Vary-
ing Networks of Nonlinear Dynamical Systems. Wang, Q., +, TCYB Dec. 
2020 5035-5046

Adaptive Neural Control of a Class of Stochastic Nonlinear Uncertain Sys-
tems With Guaranteed Transient Performance. Wang, J., +, TCYB July 
2020 2971-2981

Composite Learning Adaptive Dynamic Surface Control of Fractional-Order 
Nonlinear Systems. Liu, H., +, TCYB June 2020 2557-2567

Cooperative Set Aggregation of Second-Order Multiagent Systems: Approx-
imate Projection and Prescribed Performance. Yue, D., +, TCYB March 
2020 957-970

Hyperplane Assisted Evolutionary Algorithm for Many-Objective Optimiza-
tion Problems. Chen, H., +, TCYB July 2020 3367-3380

On the Parzen Kernel-Based Probability Density Function Learning Pro-
cedures Over Time-Varying Streaming Data With Applications to Pattern 
Classification. Duda, P., +, TCYB April 2020 1683-1696

Projected Primal–Dual Dynamics for Distributed Constrained Nonsmooth 
Convex Optimization. Zhu, Y., +, TCYB April 2020 1776-1782

Robust Second-Order Consensus Using a Fixed-Time Convergent Sliding 
Surface in Multiagent Systems. Mishra, J.P., +, TCYB Feb. 2020 846-855

Triple Archives Particle Swarm Optimization. Xia, X., +, TCYB Dec. 2020 
4862-4875

Convergence of numerical methods
A Finite-Time Convergent and Noise-Rejection Recurrent Neural Network 

and Its Discretization for Dynamic Nonlinear Equations Solving. Li, W., +, 
TCYB July 2020 3195-3207

Discrete-Time Impulsive Adaptive Dynamic Programming. Wei, Q., +, 
TCYB Oct. 2020 4293-4306

Learning Optimized Structure of Neural Networks by Hidden Node Pruning 
With L1 Regularization. Xie, X., +, TCYB March 2020 1333-1346

Convex programming
 ,>0 -Motivated Low-Rank Sparse Subspace Clustering. Brbic, M., +, TCYB 

April 2020 1711-1725
Average Quasi-Consensus Algorithm for Distributed Constrained Optimiza-

tion: Impulsive Communication Framework. He, X., +, TCYB Jan. 2020 
351-360

Distributed H3 Filtering for Switched Stochastic Delayed Systems Over 
Sensor Networks With Fading Measurements. Chen, Y., +, TCYB Jan. 
2020 2-14

Distributed Algorithm Design for Nonsmooth Resource Allocation Prob-
lems. Deng, Z., +, TCYB July 2020 3208-3217

False Data Injection Attack for Cyber-Physical Systems With Resource Con-
straint. Li, F., +, TCYB Feb. 2020 729-738

Primal Averaging: A New Gradient Evaluation Step to Attain the Optimal 
Individual Convergence. Tao, W., +, TCYB Feb. 2020 835-845

Projected Primal–Dual Dynamics for Distributed Constrained Nonsmooth 
Convex Optimization. Zhu, Y., +, TCYB April 2020 1776-1782

Stochastic Fixed Point Optimization Algorithm for Classifier Ensemble. 
Iiduka, H., TCYB Oct. 2020 4370-4380

Convolution neural networks
Accelerating Convolutional Neural Networks by Removing Interspatial and 

Interkernel Redundancies. Zeng, L., +, TCYB Feb. 2020 452-464
Asymptotic Soft Filter Pruning for Deep Convolutional Neural Networks. 

He, Y., +, TCYB Aug. 2020 3594-3604
Automatically Designing CNN Architectures Using the Genetic Algorithm 

for Image Classification. Sun, Y., +, TCYB Sept. 2020 3840-3854
Boosting Occluded Image Classification via Subspace Decomposition-Based 

Estimation of Deep Features. Cen, F., +, TCYB July 2020 3409-3422
Discriminative Cross-Modal Transfer Learning and Densely Cross-Level 

Feedback Fusion for RGB-D Salient Object Detection. Chen, H., +, TCYB 
Nov. 2020 4808-4820

Enhancing Sketch-Based Image Retrieval by CNN Semantic Re-ranking. 
Wang, L., +, TCYB July 2020 3330-3342

Graph Convolutional Network Hashing. Zhou, X., +, TCYB April 2020 1460-
1472

Intraspectrum Discrimination and Interspectrum Correlation Analysis Deep 
Network for Multispectral Face Recognition. Wu, F., +, TCYB March 2020 
1009-1022

Learning Graph Embedding With Adversarial Training Methods. Pan, S., +, 
TCYB June 2020 2475-2487

Making Sense of Spatio-Temporal Preserving Representations for EEG-
Based Human Intention Recognition. Zhang, D., +, TCYB July 2020 3033-
3044

Real-World ISAR Object Recognition Using Deep Multimodal Relation 
Learning. Xue, B., +, TCYB Oct. 2020 4256-4267

ROSA: Robust Salient Object Detection Against Adversarial Attacks. Li, H., 
+, TCYB Nov. 2020 4835-4847

SCN: Switchable Context Network for Semantic Segmentation of RGB-D 
Images. Lin, D., +, TCYB March 2020 1120-1131

Stacking-Based Deep Neural Network: Deep Analytic Network for Pattern 
Classification. Low, C., +, TCYB Dec. 2020 5021-5034

Temporally Identity-Aware SSD With Attentional LSTM. Chen, X., +, TCYB 
June 2020 2674-2686

Weakly Supervised Deep Learning for Whole Slide Lung Cancer Image 
Analysis. Wang, X., +, TCYB Sept. 2020 3950-3962

Cooling
Transforming Cooling Optimization for Green Data Center via Deep Rein-

forcement Learning. Li, Y., +, TCYB May 2020 2002-2013
Cooperative communication

Ultra-Wideband and Odometry-Based Cooperative Relative Localization 
With Application to Multi-UAV Formation Control. Guo, K., +, TCYB 
June 2020 2590-2603

Correlation methods
Canonical Correlation Analysis With L2,1-Norm for Multiview Data Repre-

sentation. Xu, M., +, TCYB Nov. 2020 4772-4782
Discrete Semantic Alignment Hashing for Cross-Media Retrieval. Yao, T., +, 

TCYB Dec. 2020 4896-4907
Learning Scale-Adaptive Tight Correlation Filter for Object Tracking. 

Zhang, S., +, TCYB Jan. 2020 270-283
Toward Occlusion Handling in Visual Tracking via Probabilistic Finite State 

Machines. Liu, C., +, TCYB April 2020 1726-1738
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Cost function
Distributed Nash Equilibrium Seeking for Aggregative Games With Non-

linear Dynamics Under External Disturbances. Zhang, Y., +, TCYB Dec. 
2020 4876-4885

Cost reduction
Transforming Cooling Optimization for Green Data Center via Deep Rein-

forcement Learning. Li, Y., +, TCYB May 2020 2002-2013
Covariance matrices

Distributed State-Saturated Recursive Filtering Over Sensor Networks 
Under Round-Robin Protocol. Shen, B., +, TCYB Aug. 2020 3605-3615

Enhancing Gaussian Estimation of Distribution Algorithm by Exploiting 
Evolution Direction With Archive. Liang, Y., +, TCYB Jan. 2020 140-152

Fast Covariance Matrix Adaptation for Large-Scale Black-Box Optimiza-
tion. Li, Z., +, TCYB May 2020 2073-2083

Robust Point Set Registration Using Signature Quadratic Form Distance. Li, 
L., +, TCYB May 2020 2097-2109

Cryptography
Adaptive Synchronization of Reaction–Diffusion Neural Networks and Its 

Application to Secure Communication. Shanmugam, L., +, TCYB March 
2020 911-922

Adversarial Examples for Hamming Space Search. Yang, E., +, TCYB April 
2020 1473-1484

Cooperative Mining in Blockchain Networks With Zero-Determinant Strat-
egies. Tang, C., +, TCYB Oct. 2020 4544-4549

Cutting
Online Tool Condition Monitoring Based on Parsimonious Ensemble+. 

Pratama, M., +, TCYB Feb. 2020 664-677
Cyber-physical systems

Distributed Secure State Estimation and Control for CPSs Under Sensor 
Attacks. Ao, W., +, TCYB Jan. 2020 259-269

Multiple Attacks Detection in Cyber-Physical Systems Using Random Finite 
Set Theory. Yang, C., +, TCYB Sept. 2020 4066-4075

Observer-Based Control for Cyber-Physical Systems Under Denial-of-Ser-
vice With a Decentralized Event-Triggered Scheme. Lu, A., +, TCYB Dec. 
2020 4886-4895

Cybernetics
Accurate Markov Boundary Discovery for Causal Feature Selection. Wu, X., 

+, TCYB Dec. 2020 4983-4996
Multiobjective Optimization and Local Merge for Clustering Attributed 

Graphs. Pizzuti, C., +, TCYB Dec. 2020 4997-5009
Observer-Based Control for Cyber-Physical Systems Under Denial-of-Ser-

vice With a Decentralized Event-Triggered Scheme. Lu, A., +, TCYB Dec. 
2020 4886-4895

Stacking-Based Deep Neural Network: Deep Analytic Network for Pattern 
Classification. Low, C., +, TCYB Dec. 2020 5021-5034

Triple Archives Particle Swarm Optimization. Xia, X., +, TCYB Dec. 2020 
4862-4875

D

Data analysis
Unsupervised Classification of Multivariate Time Series Using VPCA and 

Fuzzy Clustering With Spatial Weighted Matrix Distance. He, H., +, TCYB 
March 2020 1096-1105

Data handling
Approximation of Fuzzy Sets by Interval Type-2 Trapezoidal Fuzzy Sets. 

Shen, Y., +, TCYB Nov. 2020 4722-4734
Bidirectional Discrete Matrix Factorization Hashing for Image Search. He, 

S., +, TCYB Sept. 2020 4157-4168
Efficient Robust Model Fitting for Multistructure Data Using Global Greedy 

Search. Lai, T., +, TCYB July 2020 3294-3306
Online Tool Condition Monitoring Based on Parsimonious Ensemble+. 

Pratama, M., +, TCYB Feb. 2020 664-677
Data mining

Contextual Correlation Preserving Multiview Featured Graph Clustering. 
He, T., +, TCYB Oct. 2020 4318-4331

Cooperative Mining in Blockchain Networks With Zero-Determinant Strat-
egies. Tang, C., +, TCYB Oct. 2020 4544-4549

Deep Network Embedding for Graph Representation Learning in Signed 
Networks. Shen, X., +, TCYB April 2020 1556-1568

e-RNSP: An Efficient Method for Mining Repetition Negative Sequential 
Patterns. Dong, X., +, TCYB May 2020 2084-2096

HUOPM: High-Utility Occupancy Pattern Mining. Gan, W., +, TCYB March 
2020 1195-1208

Identifying Key Opinion Leaders in Social Media via Modality-Consistent 
Harmonized Discriminant Embedding. Liu, Y., +, TCYB Feb. 2020 717-
728

Multiple Relevant Feature Ensemble Selection Based on Multilayer Co-Evo-
lutionary Consensus MapReduce. Ding, W., +, TCYB Feb. 2020 425-439

Non-Negativity Constrained Missing Data Estimation for High-Dimensional 
and Sparse Matrices from Industrial Applications. Luo, X., +, TCYB May 
2020 1844-1855

Outlier Detection Using Structural Scores in a High-Dimensional Space. Li, 
X., +, TCYB May 2020 2302-2310

Data models
End-to-End Incomplete Time-Series Modeling From Linear Memory of 

Latent Variables. Ma, Q., +, TCYB Dec. 2020 4908-4920
Robust Online Sequential RVFLNs for Data Modeling of Dynamic 

Time-Varying Systems With Application of an Ironmaking Blast Furnace. 
Zhou, P., +, TCYB Nov. 2020 4783-4795

Data privacy
Differentially Private Malicious Agent Avoidance in Multiagent Advising 

Learning. Ye, D., +, TCYB Oct. 2020 4214-4227
Data reduction

Submanifold-Preserving Discriminant Analysis With an Auto-Optimized 
Graph. Nie, F., +, TCYB Aug. 2020 3682-3695

Data structures
 ,>0 -Motivated Low-Rank Sparse Subspace Clustering. Brbic, M., +, TCYB 

April 2020 1711-1725
Canonical Correlation Analysis With L2,1-Norm for Multiview Data Repre-

sentation. Xu, M., +, TCYB Nov. 2020 4772-4782
HUOPM: High-Utility Occupancy Pattern Mining. Gan, W., +, TCYB March 

2020 1195-1208
Multiview Clustering by Joint Latent Representation and Similarity Learn-

ing. Xie, D., +, TCYB Nov. 2020 4848-4854
Outlier Detection Using Structural Scores in a High-Dimensional Space. Li, 

X., +, TCYB May 2020 2302-2310
Ternary Adversarial Networks With Self-Supervision for Zero-Shot Cross-

Modal Retrieval. Xu, X., +, TCYB June 2020 2400-2413
Database management systems

e-RNSP: An Efficient Method for Mining Repetition Negative Sequential 
Patterns. Dong, X., +, TCYB May 2020 2084-2096

HUOPM: High-Utility Occupancy Pattern Mining. Gan, W., +, TCYB March 
2020 1195-1208

Databases
Toward Bridging Microexpressions From Different Domains. Zong, Y., +, 

TCYB Dec. 2020 5047-5060
Decentralized control

Adaptive Decentralized Controller Design for a Class of Switched Intercon-
nected Nonlinear Systems. Zhai, D., +, TCYB April 2020 1644-1654

Decentralized Adaptive Output Feedback Fault Detection and Control for 
Uncertain Nonlinear Interconnected Systems. Zhang, L., +, TCYB March 
2020 935-945

Distributed Event-Triggered Consensus of Multiagent Systems With Com-
munication Delays: A Hybrid System Approach. Zhao, G., +, TCYB July 
2020 3169-3181

Fault-Tolerant Consensus Tracking Control for Linear Multiagent Systems 
Under Switching Directed Network. Wang, X., +, TCYB May 2020 1921-
1930

Hierarchical Distributed Control for Global Network Integrity Preservation 
in Multirobot Systems. Hung, P.D., +, TCYB March 2020 1278-1291

Multipoint Rendezvous in Multirobot Systems. Parasuraman, R., +, TCYB 
Jan. 2020 310-323

Observer-Based Adaptive Fuzzy Decentralized Event-Triggered Control of 
Interconnected Nonlinear System. Li, Y., +, TCYB July 2020 3104-3112
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Optimal Decentralized Output-Feedback LQG Control With Random Com-
munication Delay. Wang, Y., +, TCYB Jan. 2020 338-350

Swarm Control for Self-Organized System With Fixed and Switching Topol-
ogy. Yu, D., +, TCYB Oct. 2020 4481-4494

Decision making
Deep Reinforcement Learning for Multiagent Systems: A Review of Chal-

lenges, Solutions, and Applications. Nguyen, T.T., +, TCYB Sept. 2020 
3826-3839

Flexible Linguistic Expressions and Consensus Reaching With Accurate 
Constraints in Group Decision-Making. Wu, Y., +, TCYB June 2020 2488-
2501

Interval MULTIMOORA Method Integrating Interval Borda Rule and Inter-
val Best–Worst-Method-Based Weighting Model: Case Study on Hybrid 
Vehicle Engine Selection. Hafezalkotob, A., +, TCYB March 2020 1157-
1169

Type-2 Fuzzy Logic-Based Linguistic Pursuing Strategy Design and Its 
Deployment to a Real-World Pursuit Evasion Game. Beke, A., +, TCYB 
Jan. 2020 211-221

Decision theory
Nonzero-Sum Game Reinforcement Learning for Performance Optimization 

in Large-Scale Industrial Processes. Li, J., +, TCYB Sept. 2020 4132-4145
Decoding

Impulsive Consensus of Multiagent Systems With Limited Bandwidth Based 
on Encoding–Decoding. Han, Y., +, TCYB Jan. 2020 36-47

Tracking Performance Limitations of MIMO Networked Control Systems 
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Neural-Network Vector Controller for Permanent-Magnet Synchronous 
Motor Drives: Simulated and Hardware-Validated Results. Li, S., +, TCYB 
July 2020 3218-3230

Online Reinforcement Learning Control for the Personalization of a Robotic 
Knee Prosthesis. Wen, Y., +, TCYB June 2020 2346-2356

Reinforcement Learning-Based Linear Quadratic Regulation of Contin-
uous-Time Systems Using Dynamic Output Feedback. Rizvi, S.A.A., +, 
TCYB Nov. 2020 4670-4679

E

Econophysics
A Quantum-Inspired Similarity Measure for the Analysis of Complete 

Weighted Graphs. Bai, L., +, TCYB March 2020 1264-1277
Eigenvalues and eigenfunctions

Consensus of Second-Order Hybrid Multiagent Systems by Event-Triggered 
Strategy. Su, H., +, TCYB Nov. 2020 4648-4657

Double-Integrator Dynamics for Multiagent Systems With Antagonistic 
Reciprocity. Zhang, W., +, TCYB Sept. 2020 4110-4120

Identifying Key Opinion Leaders in Social Media via Modality-Consistent 
Harmonized Discriminant Embedding. Liu, Y., +, TCYB Feb. 2020 717-
728

Electric current control
Neural-Network Vector Controller for Permanent-Magnet Synchronous 

Motor Drives: Simulated and Hardware-Validated Results. Li, S., +, TCYB 
July 2020 3218-3230

Electroencephalography
Error Correction Regression Framework for Enhancing the Decoding Accu-

racies of Ear-EEG Brain–Computer Interfaces. Kwak, N., +, TCYB Aug. 
2020 3654-3667

Making Sense of Spatio-Temporal Preserving Representations for EEG-
Based Human Intention Recognition. Zhang, D., +, TCYB July 2020 3033-
3044

Multisource Transfer Learning for Cross-Subject EEG Emotion Recogni-
tion. Li, J., +, TCYB July 2020 3281-3293

Electronic engineering computing
Nonlinear Networks With Mem-Elements: Complex Dynamics via Flux–

Charge Analysis Method. Corinto, F., +, TCYB Nov. 2020 4758-4771
Emotion recognition

Multisource Transfer Learning for Cross-Subject EEG Emotion Recogni-
tion. Li, J., +, TCYB July 2020 3281-3293
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Toward Bridging Microexpressions From Different Domains. Zong, Y., +, 
TCYB Dec. 2020 5047-5060

Encoding
Dual Encoding for Abstractive Text Summarization. Yao, K., +, TCYB March 

2020 985-996
Hyperspectral Image Restoration Using Weighted Group Sparsity-Regu-

larized Low-Rank Tensor Decomposition. Chen, Y., +, TCYB Aug. 2020 
3556-3570

End effectors
A Learning-Based Hierarchical Control Scheme for an Exoskeleton Robot in 

Human–Robot Cooperative Manipulation. Deng, M., +, TCYB Jan. 2020 
112-125

Energy conservation
Transforming Cooling Optimization for Green Data Center via Deep Rein-

forcement Learning. Li, Y., +, TCYB May 2020 2002-2013
Energy consumption

Transforming Cooling Optimization for Green Data Center via Deep Rein-
forcement Learning. Li, Y., +, TCYB May 2020 2002-2013

Engines
Interval MULTIMOORA Method Integrating Interval Borda Rule and Inter-

val Best–Worst-Method-Based Weighting Model: Case Study on Hybrid 
Vehicle Engine Selection. Hafezalkotob, A., +, TCYB March 2020 1157-
1169

Entertainment
Leveraging Long and Short-Term Information in Content-Aware Movie 

Recommendation via Adversarial Training. Zhao, W., +, TCYB Nov. 2020 
4680-4693

Entropy
Interval MULTIMOORA Method Integrating Interval Borda Rule and Inter-

val Best–Worst-Method-Based Weighting Model: Case Study on Hybrid 
Vehicle Engine Selection. Hafezalkotob, A., +, TCYB March 2020 1157-
1169

Multiobjective Optimization and Local Merge for Clustering Attributed 
Graphs. Pizzuti, C., +, TCYB Dec. 2020 4997-5009

Epidemics
Predicting COVID-19 in China Using Hybrid AI Model. Zheng, N., +, TCYB 

July 2020 2891-2904
Spectral Analysis of Epidemic Thresholds of Temporal Networks. Zhang, Y., 

+, TCYB May 2020 1965-1977
Equivalent circuits

Model-Free Cooperative Adaptive Sliding-Mode-Constrained-Control for 
Multiple Linear Induction Traction Systems. Xu, D., +, TCYB Sept. 2020 
4076-4086

Error analysis
Adaptive Synchronization of Reaction–Diffusion Neural Networks and Its 

Application to Secure Communication. Shanmugam, L., +, TCYB March 
2020 911-922

Error compensation
Adaptive Neural Command Filtering Control for Nonlinear MIMO Systems 

With Saturation Input and Unknown Control Direction. Yu, J., +, TCYB 
June 2020 2536-2545

Estimation theory
Distributed Event-Triggered Estimation Over Sensor Networks: A Survey. 

Ge, X., +, TCYB March 2020 1306-1320
Edge-Semantic Learning Strategy for Layout Estimation in Indoor Environ-

ment. Zhang, W., +, TCYB June 2020 2730-2739
Enhancing Gaussian Estimation of Distribution Algorithm by Exploiting 

Evolution Direction With Archive. Liang, Y., +, TCYB Jan. 2020 140-152
On the Parzen Kernel-Based Probability Density Function Learning Pro-

cedures Over Time-Varying Streaming Data With Applications to Pattern 
Classification. Duda, P., +, TCYB April 2020 1683-1696

Evolutionary computation
A Consensus Community-Based Particle Swarm Optimization for Dynamic 

Community Detection. Zeng, X., +, TCYB June 2020 2502-2513
A Distributed Swarm Optimizer With Adaptive Communication for Large-

Scale Optimization. Yang, Q., +, TCYB July 2020 3393-3408

A Many-Objective Particle Swarm Optimizer With Leaders Selected From 
Historical Solutions by Using Scalar Projections. Xiang, Y., +, TCYB May 
2020 2209-2222

A Mixture-of-Experts Prediction Framework for Evolutionary Dynamic 
Multiobjective Optimization. Rambabu, R., +, TCYB Dec. 2020 5099-5112

A Network Reduction-Based Multiobjective Evolutionary Algorithm for 
Community Detection in Large-Scale Complex Networks. Zhang, X., +, 
TCYB Feb. 2020 703-716

A Random Forest-Assisted Evolutionary Algorithm for Data-Driven Con-
strained Multiobjective Combinatorial Optimization of Trauma Systems. 
Wang, H., +, TCYB Feb. 2020 536-549

A Subregion Division-Based Evolutionary Algorithm With Effective Mating 
Selection for Many-Objective Optimization. Pan, L., +, TCYB Aug. 2020 
3477-3490

Adaptive Distributed Differential Evolution. Zhan, Z., +, TCYB Nov. 2020 
4633-4647

Ant Colony Optimization for the Control of Pollutant Spreading on Social 
Networks. Chen, W., +, TCYB Sept. 2020 4053-4065

Benchmark Problems and Performance Indicators for Search of Knee Points 
in Multiobjective Optimization. Yu, G., +, TCYB Aug. 2020 3531-3544

Bi-objective Elite Differential Evolution Algorithm for Multivalued Logic 
Networks. Sun, J., +, TCYB Jan. 2020 233-246

Co-Opetitive Linear-Quadratic Mean-Field-Type Games. Barreiro-Gomez, 
J., +, TCYB Dec. 2020 5089-5098

Cooperative Coevolutionary Bare-Bones Particle Swarm Optimization With 
Function Independent Decomposition for Large-Scale Supply Chain Net-
work Design With Uncertainties. Zhang, X., +, TCYB Oct. 2020 4454-4468

Efficient Large-Scale Multiobjective Optimization Based on a Competitive 
Swarm Optimizer. Tian, Y., +, TCYB Aug. 2020 3696-3708

Enhancing Gaussian Estimation of Distribution Algorithm by Exploiting 
Evolution Direction With Archive. Liang, Y., +, TCYB Jan. 2020 140-152

Evolutionary Many-Objective Optimization Based on Adversarial Decom-
position. Wu, M., +, TCYB Feb. 2020 753-764

Fast Covariance Matrix Adaptation for Large-Scale Black-Box Optimiza-
tion. Li, Z., +, TCYB May 2020 2073-2083

Guiding Evolutionary Multiobjective Optimization With Generic Front 
Modeling. Tian, Y., +, TCYB March 2020 1106-1119

Hyperplane Assisted Evolutionary Algorithm for Many-Objective Optimiza-
tion Problems. Chen, H., +, TCYB July 2020 3367-3380

Immune-Endocrine System Inspired Hierarchical Coevolutionary Multiob-
jective Optimization Algorithm for IoT Service. Yang, Z., +, TCYB Jan. 
2020 164-177

Joint Deployment and Task Scheduling Optimization for Large-Scale Mobile 
Users in Multi-UAV-Enabled Mobile Edge Computing. Wang, Y., +, TCYB 
Sept. 2020 3984-3997

Learning-Based Quantum Robust Control: Algorithm, Applications, and 
Experiments. Dong, D., +, TCYB Aug. 2020 3581-3593

Local Binary Pattern-Based Adaptive Differential Evolution for Multimodal 
Optimization Problems. Zhao, H., +, TCYB July 2020 3343-3357

Multiple Relevant Feature Ensemble Selection Based on Multilayer Co-Evo-
lutionary Consensus MapReduce. Ding, W., +, TCYB Feb. 2020 425-439

PPLS/D: Parallel Pareto Local Search Based on Decomposition. Shi, J., +, 
TCYB March 2020 1060-1071

Reusing the Past Difference Vectors in Differential Evolution—A Simple 
But Significant Improvement. Ghosh, A., +, TCYB Nov. 2020 4821-4834

Reviewing and Benchmarking Parameter Control Methods in Differential 
Evolution. Tanabe, R., +, TCYB March 2020 mdpack sdgfdsf

The Set-Based Hypervolume Newton Method for Bi-Objective Optimiza-
tion. Sosa Hernandez, V.A., +, TCYB May 2020 2186-2196

Eyes
Angle-Closure Detection in Anterior Segment OCT Based on Multilevel 

Deep Network. Fu, H., +, TCYB July 2020 3358-3366
Evaluation of Gaze Tracking Calibration for Longitudinal Biomedical Imag-

ing Studies. Chatelain, P., +, TCYB Jan. 2020 153-163



5165IEEE TRANSACTIONS ON CYBERNETICS, VOL. 50, NO. 12, DECEMBER  2020 

+ Check author entry for coauthors

F

Face recognition
Bionic Face Sketch Generator. Zhang, M., +, TCYB June 2020 2701-2714
Context-Patch Face Hallucination Based on Thresholding Locality-Con-

strained Representation and Reproducing Learning. Jiang, J., +, TCYB 
Jan. 2020 324-337

Intraspectrum Discrimination and Interspectrum Correlation Analysis Deep 
Network for Multispectral Face Recognition. Wu, F., +, TCYB March 2020 
1009-1022

Modal Regression-Based Atomic Representation for Robust Face Recogni-
tion and Reconstruction. Wang, Y., +, TCYB Oct. 2020 4393-4405

Task-Oriented Feature-Fused Network With Multivariate Dataset for Joint 
Face Analysis. Lin, X., +, TCYB March 2020 1292-1305

Toward Bridging Microexpressions From Different Domains. Zong, Y., +, 
TCYB Dec. 2020 5047-5060

Fault diagnosis
Cooperative Fault Diagnosis for Uncertain Nonlinear Multiagent Systems 

Based on Adaptive Distributed Fuzzy Estimators. Ma, H., +, TCYB April 
2020 1739-1751

Fault-Tolerant Consensus Tracking Control for Linear Multiagent Systems 
Under Switching Directed Network. Wang, X., +, TCYB May 2020 1921-
1930

Summation Detector for False Data-Injection Attack in Cyber-Physical Sys-
tems. Ye, D., +, TCYB June 2020 2338-2345

Torus-Event-Based Fault Diagnosis for Stochastic Multirate Time-Varying 
Systems With Constrained Fault. Yong, Z., +, TCYB June 2020 2803-2813

Fault tolerance
Decentralized Output Sliding-Mode Fault-Tolerant Control for Heteroge-

neous Multiagent Systems. Liu, C., +, TCYB Dec. 2020 4934-4945
Fault tolerant control

Adaptive Fault-Tolerant Consensus Protocols for Multiagent Systems With 
Directed Graphs. Wang, Z., +, TCYB Jan. 2020 25-35

Barrier Lyapunov Function-Based Adaptive Fuzzy FTC for Switched Sys-
tems and Its Applications to Resistance–Inductance–Capacitance Circuit 
System. Liu, L., +, TCYB Aug. 2020 3491-3502

Fault-Tolerant Consensus Tracking Control for Linear Multiagent Systems 
Under Switching Directed Network. Wang, X., +, TCYB May 2020 1921-
1930

Robust Adaptive Fault-Tolerant Tracking Control for Nonaffine Stochas-
tic Nonlinear Systems With Full-State Constraints. Wu, L., +, TCYB Aug. 
2020 3793-3805

Fault tolerant systems
Decentralized Output Sliding-Mode Fault-Tolerant Control for Heteroge-

neous Multiagent Systems. Liu, C., +, TCYB Dec. 2020 4934-4945
Feature extraction

A Deep Evaluator for Image Retargeting Quality by Geometrical and Con-
textual Interaction. Jiang, B., +, TCYB Jan. 2020 87-99

Accelerating Convolutional Neural Networks by Removing Interspatial and 
Interkernel Redundancies. Zeng, L., +, TCYB Feb. 2020 452-464

Accurate Markov Boundary Discovery for Causal Feature Selection. Wu, X., 
+, TCYB Dec. 2020 4983-4996

An Advanced Deep Generative Framework for Temporal Link Prediction in 
Dynamic Networks. Yang, M., +, TCYB Dec. 2020 4946-4957

Angle-Closure Detection in Anterior Segment OCT Based on Multilevel 
Deep Network. Fu, H., +, TCYB July 2020 3358-3366

Boosting Occluded Image Classification via Subspace Decomposition-Based 
Estimation of Deep Features. Cen, F., +, TCYB July 2020 3409-3422

Dimensionality Reduction of Hyperspectral Imagery Based on Spatial–
Spectral Manifold Learning. Huang, H., +, TCYB June 2020 2604-2616

Discriminative and Geometry-Aware Unsupervised Domain Adaptation. 
Luo, L., +, TCYB Sept. 2020 3914-3927

Edge-Semantic Learning Strategy for Layout Estimation in Indoor Environ-
ment. Zhang, W., +, TCYB June 2020 2730-2739

Embedding Attention and Residual Network for Accurate Salient Object 
Detection. Chen, S., +, TCYB May 2020 2050-2062

Enhancing Sketch-Based Image Retrieval by CNN Semantic Re-ranking. 
Wang, L., +, TCYB July 2020 3330-3342

Ensemble Decision for Spam Detection Using Term Space Partition 
Approach. Tan, Y., +, TCYB Jan. 2020 297-309

Feature Extraction for Classification of Hyperspectral and LiDAR Data 
Using Patch-to-Patch CNN. Zhang, M., +, TCYB Jan. 2020 100-111

Fusion of Multiple Person Re-id Methods With Model and Data-Aware Abil-
ities. Cheng, D., +, TCYB Feb. 2020 561-571

Generative Adversarial Networks and Conditional Random Fields for Hyper-
spectral Image Classification. Zhong, Z., +, TCYB July 2020 3318-3329

Generative and Discriminative Fuzzy Restricted Boltzmann Machine Learn-
ing for Text and Image Classification. Chen, C.L.P., +, TCYB May 2020 
2237-2248

High-Performance Visual Tracking With Extreme Learning Machine Frame-
work. Deng, C., +, TCYB June 2020 2781-2792

Importance of Vertices in Complex Networks Applied to Texture Analysis. 
Cantero, S.V.A.B., +, TCYB Feb. 2020 777-786

Multiple Relevant Feature Ensemble Selection Based on Multilayer Co-Evo-
lutionary Consensus MapReduce. Ding, W., +, TCYB Feb. 2020 425-439

Multiview Hybrid Embedding: A Divide-and-Conquer Approach. Xu, J., +, 
TCYB Aug. 2020 3640-3653

Probabilistic Rank-One Discriminant Analysis via Collective and Individual 
Variation Modeling. Zhou, Y., +, TCYB Feb. 2020 627-639

Robot-Assisted Pedestrian Regulation Based on Deep Reinforcement Learn-
ing. Wan, Z., +, TCYB April 2020 1669-1682

Robust Flexible Preserving Embedding. Lu, Y., +, TCYB Oct. 2020 4495-
4507

ROSA: Robust Salient Object Detection Against Adversarial Attacks. Li, H., 
+, TCYB Nov. 2020 4835-4847

SCN: Switchable Context Network for Semantic Segmentation of RGB-D 
Images. Lin, D., +, TCYB March 2020 1120-1131

Selection of Robust and Relevant Features for 3-D Steganalysis. Li, Z., +, 
TCYB May 2020 1989-2001

Submanifold-Preserving Discriminant Analysis With an Auto-Optimized 
Graph. Nie, F., +, TCYB Aug. 2020 3682-3695

Task-Oriented Feature-Fused Network With Multivariate Dataset for Joint 
Face Analysis. Lin, X., +, TCYB March 2020 1292-1305

Unified Graph-Based Multicue Feature Fusion for Robust Visual Tracking. 
Walia, G.S., +, TCYB June 2020 2357-2368

Visual Object Tracking by Hierarchical Attention Siamese Network. Shen, 
J., +, TCYB July 2020 3068-3080

Weakly Supervised Deep Learning for Brain Disease Prognosis Using MRI 
and Incomplete Clinical Scores. Liu, M., +, TCYB July 2020 3381-3392

Weakly Supervised Deep Learning for Whole Slide Lung Cancer Image 
Analysis. Wang, X., +, TCYB Sept. 2020 3950-3962

Feature selection
Feature Selection Based on Neighborhood Self-Information. Wang, C., +, 

TCYB Sept. 2020 4031-4042
Multiple Relevant Feature Ensemble Selection Based on Multilayer Co-Evo-

lutionary Consensus MapReduce. Ding, W., +, TCYB Feb. 2020 425-439
Multitask Feature Selection by Graph-Clustered Feature Sharing. Liu, C., +, 

TCYB Jan. 2020 74-86
Selection of Robust and Relevant Features for 3-D Steganalysis. Li, Z., +, 

TCYB May 2020 1989-2001
Feedback

 H3 Output Consensus for Markov Jump Multiagent Systems With Uncer-
tainties. Dong, S., +, TCYB May 2020 2264-2273

A Stabilized Feedback Episodic Memory (SF-EM) and Home Service Provi-
sion Framework for Robot and IoT Collaboration. Kim, U., +, TCYB May 
2020 2110-2123

Adaptive Fuzzy Finite-Time Control of Nonlinear Systems With Actuator 
Faults. Wang, H., +, TCYB May 2020 1786-1797

Adaptive Fuzzy Tracking Control for Strict-Feedback Markov Jumping 
Nonlinear Systems With Actuator Failures and Unmodeled Dynamics. 
Wang, Z., +, TCYB Jan. 2020 126-139

Adaptive Neural Event-Triggered Control for Discrete-Time Strict-Feed-
back Nonlinear Systems. Wang, M., +, TCYB July 2020 2946-2958
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Adaptive Synchronization of Reaction–Diffusion Neural Networks and Its 
Application to Secure Communication. Shanmugam, L., +, TCYB March 
2020 911-922

Command Filter-Based Adaptive NN Control for MIMO Nonlinear Systems 
With Full-State Constraints and Actuator Hysteresis. Qiu, J., +, TCYB July 
2020 2905-2915

Controllability Ensured Leader Group Selection on Signed Multiagent Net-
works. She, B., +, TCYB Jan. 2020 222-232

Decentralized Adaptive Output Feedback Fault Detection and Control for 
Uncertain Nonlinear Interconnected Systems. Zhang, L., +, TCYB March 
2020 935-945

Discriminative Cross-Modal Transfer Learning and Densely Cross-Level 
Feedback Fusion for RGB-D Salient Object Detection. Chen, H., +, TCYB 
Nov. 2020 4808-4820

Dissipativity-Based Control for Fuzzy Systems With Asynchronous Modes 
and Intermittent Measurements. Dong, S., +, TCYB June 2020 2389-2399

Distributed Adaptive Fuzzy Event-Triggered Containment Control of Non-
linear Strict-Feedback Systems. Wang, W., +, TCYB Sept. 2020 3973-3983

Distributed Dynamic Event-Triggered Control for Cooperative Output Reg-
ulation of Linear Multiagent Systems. Qian, Y., +, TCYB July 2020 3023-
3032

Distributed Event-Triggered Adaptive Control for Consensus of Linear 
Multi-Agent Systems with External Disturbances. Qian, Y., +, TCYB May 
2020 2197-2208

Distributed Output Feedback Leader-Following Control for High-Order 
Nonlinear Multiagent System Using Dynamic Gain Method. Li, Y., +, 
TCYB Feb. 2020 640-649

Dynamic Intermittent Feedback Design for H3 Containment Control on a 
Directed Graph. Yang, Y., +, TCYB Aug. 2020 3752-3765

Echo State Network-Based Backstepping Adaptive Iterative Learning Con-
trol for Strict-Feedback Systems: An Error-Tracking Approach. Chen, Q., 
+, TCYB July 2020 3009-3022

Event-Triggered Adaptive Output Feedback Control for a Class of Uncertain 
Nonlinear Systems With Actuator Failures. Zhang, C., +, TCYB Jan. 2020 
201-210

Finite-Time H3 Asynchronous Control for Nonlinear Markov Jump Distrib-
uted Parameter Systems via Quantized Fuzzy Output-Feedback Approach. 
Song, X., +, TCYB Sept. 2020 4098-4109

Fuzzy-Model-Based Output Feedback Reliable Control for Network-Based 
Semi-Markov Jump Nonlinear Systems Subject to Redundant Channels. 
Shen, H., +, TCYB Nov. 2020 4599-4609

Global Stabilization of Fuzzy Memristor-Based Reaction–Diffusion Neural 
Networks. Wang, L., +, TCYB Nov. 2020 4658-4669

Integrated Fault Estimation and Fault-Tolerant Tracking Control for Lip-
schitz Nonlinear Multiagent Systems. Zhao, X., +, TCYB Feb. 2020 678-
688

Intermittent Discrete Observation Control for Synchronization of Stochastic 
Neural Networks. Wu, Y., +, TCYB June 2020 2414-2424

Limited-Budget Output Consensus for Descriptor Multiagent Systems With 
Energy Constraints. Xi, J., +, TCYB Nov. 2020 4585-4598

Matsuoka’s CPG With Desired Rhythmic Signals for Adaptive Walking of 
Humanoid Robots. Wang, Y., +, TCYB Feb. 2020 613-626

New Criteria on Global Stabilization of Delayed Memristive Neural Net-
works With Inertial Item. Zhang, G., +, TCYB June 2020 2770-2780

NN Reinforcement Learning Adaptive Control for a Class of Nonstrict-Feed-
back Discrete-Time Systems. Bai, W., +, TCYB Nov. 2020 4573-4584

Observer-Based Adaptive Fuzzy Decentralized Event-Triggered Control of 
Interconnected Nonlinear System. Li, Y., +, TCYB July 2020 3104-3112

Observer-Based Adaptive Fuzzy Tracking Control for Strict-Feedback Non-
linear Systems With Unknown Control Gain Functions. Tong, S., +, TCYB 
Sept. 2020 3903-3913

Observer-Based Fuzzy Output-Feedback Control for Discrete-Time 
Strict-Feedback Nonlinear Systems With Stochastic Noises. Wang, M., +, 
TCYB Aug. 2020 3766-3777

Optimal Decentralized Output-Feedback LQG Control With Random Com-
munication Delay. Wang, Y., +, TCYB Jan. 2020 338-350

Optimal Output Regulation of Linear Discrete-Time Systems With Unknown 
Dynamics Using Reinforcement Learning. Jiang, Y., +, TCYB July 2020 
3147-3156

Output Feedback Stabilization of Networked Control Systems Under a Sto-
chastic Scheduling Protocol. Zhang, J., +, TCYB June 2020 2851-2860

Output-Based Dynamic Event-Triggered Mechanisms for Disturbance 
Rejection Control of Networked Nonlinear Systems. Sun, J., +, TCYB May 
2020 1978-1988

Output-Feedback Cooperative Formation Maneuvering of Autonomous Sur-
face Vehicles With Connectivity Preservation and Collision Avoidance. 
Peng, Z., +, TCYB June 2020 2527-2535

Quasi-Synchronization of Heterogeneous Networks With a Generalized 
Markovian Topology and Event-Triggered Communication. Liu, X., +, 
TCYB Oct. 2020 4200-4213

Reinforcement Learning-Based Linear Quadratic Regulation of Contin-
uous-Time Systems Using Dynamic Output Feedback. Rizvi, S.A.A., +, 
TCYB Nov. 2020 4670-4679

Relative Degrees and Implicit Function-Based Control of Discrete-Time 
Noncanonical Form Neural Network Systems. Zhang, Y., +, TCYB Feb. 
2020 514-524

Robust Partial-Nodes-Based State Estimation for Complex Networks Under 
Deception Attacks. Hou, N., +, TCYB June 2020 2793-2802

Sampled-Data State-Feedback Stabilization of Probabilistic Boolean Con-
trol Networks: A Control Lyapunov Function Approach. Liu, J., +, TCYB 
Sept. 2020 3928-3937

Semiglobal Observer-Based Non-Negative Edge Consensus of Networked 
Systems With Actuator Saturation. Su, H., +, TCYB June 2020 2827-2836

Stability and Stabilization of T–S Fuzzy Systems With Time-Varying Delays 
via Delay-Product-Type Functional Method. Lian, Z., +, TCYB June 2020 
2580-2589

Tracking Performance Limitations of MIMO Networked Control Systems 
With Multiple Communication Constraints. Chen, C., +, TCYB July 2020 
2982-2995

Feedforward
Distributed Dynamic Event-Triggered Control for Cooperative Output Reg-

ulation of Linear Multiagent Systems. Qian, Y., +, TCYB July 2020 3023-
3032

Distributed Repetitive Learning Control for Cooperative Cadence Track-
ing in Functional Electrical Stimulation Cycling. Duenas, V.H., +, TCYB 
March 2020 1084-1095

File organization
Adversarial Examples for Hamming Space Search. Yang, E., +, TCYB April 

2020 1473-1484
Bidirectional Discrete Matrix Factorization Hashing for Image Search. He, 

S., +, TCYB Sept. 2020 4157-4168
Graph Convolutional Network Hashing. Zhou, X., +, TCYB April 2020 1460-

1472
SCH-GAN: Semi-Supervised Cross-Modal Hashing by Generative Adver-

sarial Network. Zhang, J., +, TCYB Feb. 2020 489-502
Filtering theory

Asynchronous Partially Mode-Dependent Filtering of Network-Based 
MSRSNSs With Quantized Measurement. Cheng, J., +, TCYB Aug. 2020 
3731-3739

Dissipative Filtering for Switched Fuzzy Systems With Missing Measure-
ments. Zhang, M., +, TCYB May 2020 1931-1940

Distributed Secure Filtering for Discrete-Time Systems Under Round-Robin 
Protocol and Deception Attacks. Liu , K., +, TCYB Aug. 2020 3571-3580

Distributed State-Saturated Recursive Filtering Over Sensor Networks 
Under Round-Robin Protocol. Shen, B., +, TCYB Aug. 2020 3605-3615

Optimal Filtered and Smoothed Estimators for Discrete-Time Linear Sys-
tems With Multiple Packet Dropouts Under Markovian Communication 
Constraints. Ren, H., +, TCYB Sept. 2020 4169-4181

Reliable Filter Design of Takagi–Sugeno Fuzzy Switched Systems With 
Imprecise Modes. Wu, Z., +, TCYB May 2020 1941-1951

Secure Distributed Finite-Time Filtering for Positive Systems Over Sensor 
Networks Under Deception Attacks. Xiao, S., +, TCYB March 2020 1220-
1229
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Torus-Event-Based Fault Diagnosis for Stochastic Multirate Time-Varying 
Systems With Constrained Fault. Yong, Z., +, TCYB June 2020 2803-2813

Finite difference methods
A Finite-Time Convergent and Noise-Rejection Recurrent Neural Network 

and Its Discretization for Dynamic Nonlinear Equations Solving. Li, W., +, 
TCYB July 2020 3195-3207

Finite state machines
Toward Occlusion Handling in Visual Tracking via Probabilistic Finite State 

Machines. Liu, C., +, TCYB April 2020 1726-1738
Flexible manipulators

Cooperative Fault Diagnosis for Uncertain Nonlinear Multiagent Systems 
Based on Adaptive Distributed Fuzzy Estimators. Ma, H., +, TCYB April 
2020 1739-1751

Flotation (process)
Toward Flotation Process Operation-State Identification via Statistical Mod-

eling of Biologically Inspired Gabor Filtering Responses. Liu, J., +, TCYB 
Oct. 2020 4242-4255

Flow shop scheduling
Hybrid Artificial Bee Colony Algorithm for a Parallel Batching Distributed 

Flow-Shop Problem With Deteriorating Jobs. Li, J., +, TCYB June 2020 
2425-2439

Force control
A Learning-Based Hierarchical Control Scheme for an Exoskeleton Robot in 

Human–Robot Cooperative Manipulation. Deng, M., +, TCYB Jan. 2020 
112-125

Force feedback
Reference Trajectory Reshaping Optimization and Control of Robotic Exo-

skeletons for Human–Robot Co-Manipulation. Wu, X., +, TCYB Aug. 2020 
3740-3751

Frequency control
Memory-Based Event-Triggering H∞ Load Frequency Control for Power 

Systems Under Deception Attacks. Tian, E., +, TCYB Nov. 2020 4610-4618
Friction
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Search. Lai, T., +, TCYB July 2020 3294-3306

Feature Selection Based on Neighborhood Self-Information. Wang, C., +, 
TCYB Sept. 2020 4031-4042

Joint Deployment and Task Scheduling Optimization for Large-Scale Mobile 
Users in Multi-UAV-Enabled Mobile Edge Computing. Wang, Y., +, TCYB 
Sept. 2020 3984-3997

H

H3 control
 H3 Output Consensus for Markov Jump Multiagent Systems With Uncer-

tainties. Dong, S., +, TCYB May 2020 2264-2273
Resilient and Robust Synchronization of Multiagent Systems Under Attacks 

on Sensors and Actuators. Modares, H., +, TCYB March 2020 1240-1250
Torus-Event-Based Fault Diagnosis for Stochastic Multirate Time-Varying 

Systems With Constrained Fault. Yong, Z., +, TCYB June 2020 2803-2813
H3 filters

A Novel Piecewise Affine Filtering Design for T–S Fuzzy Affine Systems 
Using Past Output Measurements. Wang, M., +, TCYB April 2020 1509-
1518

Haptic interfaces
Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 

Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253
Hash functions

Discrete Semantic Alignment Hashing for Cross-Media Retrieval. Yao, T., +, 
TCYB Dec. 2020 4896-4907

Helicopters
Robust Formation Control for Multiple Quadrotors With Nonlinearities and 

Disturbances. Liu, H., +, TCYB April 2020 1362-1371
Hessian matrices

The Set-Based Hypervolume Newton Method for Bi-Objective Optimiza-
tion. Sosa Hernandez, V.A., +, TCYB May 2020 2186-2196

Heuristic algorithms
A Mixture-of-Experts Prediction Framework for Evolutionary Dynamic 

Multiobjective Optimization. Rambabu, R., +, TCYB Dec. 2020 5099-5112
Distributed Nash Equilibrium Seeking for Aggregative Games With Non-

linear Dynamics Under External Disturbances. Zhang, Y., +, TCYB Dec. 
2020 4876-4885
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Hidden Markov models
 H3 Output Consensus for Markov Jump Multiagent Systems With Uncer-

tainties. Dong, S., +, TCYB May 2020 2264-2273
Dissipativity-Based Asynchronous Fuzzy Sliding Mode Control for T–S 

Fuzzy Hidden Markov Jump Systems. Dong, S., +, TCYB Sept. 2020 4020-
4030

Dissipativity-Based Control for Fuzzy Systems With Asynchronous Modes 
and Intermittent Measurements. Dong, S., +, TCYB June 2020 2389-2399

Emergent Inference of Hidden Markov Models in Spiking Neural Networks 
Through Winner-Take-All. Yu, Z., +, TCYB March 2020 1347-1354

Finite-Time H3 Asynchronous Control for Nonlinear Markov Jump Distrib-
uted Parameter Systems via Quantized Fuzzy Output-Feedback Approach. 
Song, X., +, TCYB Sept. 2020 4098-4109

Hidden Markov Model-Based Nonfragile State Estimation of Switched Neu-
ral Network With Probabilistic Quantized Outputs. Cheng, J., +, TCYB 
May 2020 1900-1909

Hierarchical systems
A Hierarchical Recurrent Neural Network for Symbolic Melody Generation. 

Wu, J., +, TCYB June 2020 2749-2757
Hilbert transforms

Hilbert Transform Design Based on Fractional Derivatives and Swarm Opti-
mization. Kumar, A., +, TCYB May 2020 2311-2320

Home automation
A Stabilized Feedback Episodic Memory (SF-EM) and Home Service Provi-

sion Framework for Robot and IoT Collaboration. Kim, U., +, TCYB May 
2020 2110-2123

Human computer interaction
A Generic Human–Machine Annotation Framework Based on Dynamic 

Cooperative Learning. Zhang, Y., +, TCYB March 2020 1230-1239
Complementarity in Requirements Tracing. Wang, W., +, TCYB April 2020 

1395-1404
Human-robot interaction

A Learning-Based Hierarchical Control Scheme for an Exoskeleton Robot in 
Human–Robot Cooperative Manipulation. Deng, M., +, TCYB Jan. 2020 
112-125

Reference Trajectory Reshaping Optimization and Control of Robotic Exo-
skeletons for Human–Robot Co-Manipulation. Wu, X., +, TCYB Aug. 2020 
3740-3751

Robot-Assisted Pedestrian Regulation Based on Deep Reinforcement Learn-
ing. Wan, Z., +, TCYB April 2020 1669-1682

Humanoid robots
Matsuoka’s CPG With Desired Rhythmic Signals for Adaptive Walking of 

Humanoid Robots. Wang, Y., +, TCYB Feb. 2020 613-626
VOR Adaptation on a Humanoid iCub Robot Using a Spiking Cerebellar 

Model. Naveros, F., +, TCYB Nov. 2020 4744-4757
Hyperspectral imaging

Dimensionality Reduction of Hyperspectral Imagery Based on Spatial–
Spectral Manifold Learning. Huang, H., +, TCYB June 2020 2604-2616

Feature Extraction for Classification of Hyperspectral and LiDAR Data 
Using Patch-to-Patch CNN. Zhang, M., +, TCYB Jan. 2020 100-111

Generative Adversarial Networks and Conditional Random Fields for Hyper-
spectral Image Classification. Zhong, Z., +, TCYB July 2020 3318-3329

Hyperspectral Image Restoration Using Weighted Group Sparsity-Regu-
larized Low-Rank Tensor Decomposition. Chen, Y., +, TCYB Aug. 2020 
3556-3570

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Weighted Low-Rank Tensor Recovery for Hyperspectral Image Restoration. 
Chang, Y., +, TCYB Nov. 2020 4558-4572

I

Identification
Identification of Cellular Automata Based on Incomplete Observations With 

Bounded Time Gaps. Bolt, W., +, TCYB March 2020 971-984
Image capture

Enhancing Sketch-Based Image Retrieval by CNN Semantic Re-ranking. 
Wang, L., +, TCYB July 2020 3330-3342

Image classification
Accelerating Convolutional Neural Networks by Removing Interspatial and 

Interkernel Redundancies. Zeng, L., +, TCYB Feb. 2020 452-464
Adversarial Examples for Hamming Space Search. Yang, E., +, TCYB April 

2020 1473-1484
Asymptotic Soft Filter Pruning for Deep Convolutional Neural Networks. 

He, Y., +, TCYB Aug. 2020 3594-3604
Automatically Designing CNN Architectures Using the Genetic Algorithm 

for Image Classification. Sun, Y., +, TCYB Sept. 2020 3840-3854
Boosting Occluded Image Classification via Subspace Decomposition-Based 

Estimation of Deep Features. Cen, F., +, TCYB July 2020 3409-3422
Dimensionality Reduction of Hyperspectral Imagery Based on Spatial–

Spectral Manifold Learning. Huang, H., +, TCYB June 2020 2604-2616
Discriminative and Geometry-Aware Unsupervised Domain Adaptation. 

Luo, L., +, TCYB Sept. 2020 3914-3927
Discriminative Cross-Modal Transfer Learning and Densely Cross-Level 

Feedback Fusion for RGB-D Salient Object Detection. Chen, H., +, TCYB 
Nov. 2020 4808-4820

Feature Extraction for Classification of Hyperspectral and LiDAR Data 
Using Patch-to-Patch CNN. Zhang, M., +, TCYB Jan. 2020 100-111

Generative Adversarial Networks and Conditional Random Fields for Hyper-
spectral Image Classification. Zhong, Z., +, TCYB July 2020 3318-3329

Generative and Discriminative Fuzzy Restricted Boltzmann Machine Learn-
ing for Text and Image Classification. Chen, C.L.P., +, TCYB May 2020 
2237-2248

Modal Regression-Based Atomic Representation for Robust Face Recogni-
tion and Reconstruction. Wang, Y., +, TCYB Oct. 2020 4393-4405

Multiview Hybrid Embedding: A Divide-and-Conquer Approach. Xu, J., +, 
TCYB Aug. 2020 3640-3653

Multiview Semantic Representation for Visual Recognition. Zhang, C., +, 
TCYB May 2020 2038-2049

Outdoor Shadow Estimating Using Multiclass Geometric Decomposition 
Based on BLS. Chen, Z., +, TCYB May 2020 2152-2165

Prior Knowledge-Based Probabilistic Collaborative Representation for 
Visual Recognition. Lan, R., +, TCYB April 2020 1498-1508

ROSA: Robust Salient Object Detection Against Adversarial Attacks. Li, H., 
+, TCYB Nov. 2020 4835-4847

Weakly Supervised Deep Learning for Brain Disease Prognosis Using MRI 
and Incomplete Clinical Scores. Liu, M., +, TCYB July 2020 3381-3392

Weakly Supervised Deep Learning for Whole Slide Lung Cancer Image 
Analysis. Wang, X., +, TCYB Sept. 2020 3950-3962

Image coding
Selection of Robust and Relevant Features for 3-D Steganalysis. Li, Z., +, 

TCYB May 2020 1989-2001
Image color analysis

Discriminative Cross-Modal Transfer Learning and Densely Cross-Level 
Feedback Fusion for RGB-D Salient Object Detection. Chen, H., +, TCYB 
Nov. 2020 4808-4820

Edge-Semantic Learning Strategy for Layout Estimation in Indoor Environ-
ment. Zhang, W., +, TCYB June 2020 2730-2739

Going From RGB to RGBD Saliency: A Depth-Guided Transformation 
Model. Cong, R., +, TCYB Aug. 2020 3627-3639

Intraspectrum Discrimination and Interspectrum Correlation Analysis Deep 
Network for Multispectral Face Recognition. Wu, F., +, TCYB March 2020 
1009-1022

ROSA: Robust Salient Object Detection Against Adversarial Attacks. Li, H., 
+, TCYB Nov. 2020 4835-4847

SCN: Switchable Context Network for Semantic Segmentation of RGB-D 
Images. Lin, D., +, TCYB March 2020 1120-1131

Image denoising
Blind Noisy Image Quality Assessment Using Sub-Band Kurtosis. Deng, C., 

+, TCYB March 2020 1146-1156
Hyperspectral Image Restoration Using Weighted Group Sparsity-Regu-

larized Low-Rank Tensor Decomposition. Chen, Y., +, TCYB Aug. 2020 
3556-3570

Text Image Deblurring Using Kernel Sparsity Prior. Fang, X., +, TCYB 
March 2020 997-1008
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Toward Occlusion Handling in Visual Tracking via Probabilistic Finite State 
Machines. Liu, C., +, TCYB April 2020 1726-1738

Weighted Low-Rank Tensor Recovery for Hyperspectral Image Restoration. 
Chang, Y., +, TCYB Nov. 2020 4558-4572

Image enhancement
A Deep Evaluator for Image Retargeting Quality by Geometrical and Con-

textual Interaction. Jiang, B., +, TCYB Jan. 2020 87-99
Going From RGB to RGBD Saliency: A Depth-Guided Transformation 

Model. Cong, R., +, TCYB Aug. 2020 3627-3639
Image filtering

Estimation and Observability Analysis of Human Motion on Lie Groups. 
Joukov, V., +, TCYB March 2020 1321-1332

Learning Scale-Adaptive Tight Correlation Filter for Object Tracking. 
Zhang, S., +, TCYB Jan. 2020 270-283

Text Image Deblurring Using Kernel Sparsity Prior. Fang, X., +, TCYB 
March 2020 997-1008

Toward Flotation Process Operation-State Identification via Statistical Mod-
eling of Biologically Inspired Gabor Filtering Responses. Liu, J., +, TCYB 
Oct. 2020 4242-4255

Toward Occlusion Handling in Visual Tracking via Probabilistic Finite State 
Machines. Liu, C., +, TCYB April 2020 1726-1738

Image fusion
Context-Aware Deep Spatiotemporal Network for Hand Pose Estimation 

From Depth Images. Wu, Y., +, TCYB Feb. 2020 787-797
Discriminative Cross-Modal Transfer Learning and Densely Cross-Level 

Feedback Fusion for RGB-D Salient Object Detection. Chen, H., +, TCYB 
Nov. 2020 4808-4820

Fusion of Multiple Person Re-id Methods With Model and Data-Aware Abil-
ities. Cheng, D., +, TCYB Feb. 2020 561-571

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Task-Oriented Feature-Fused Network With Multivariate Dataset for Joint 
Face Analysis. Lin, X., +, TCYB March 2020 1292-1305

Image matching
Accelerated Guided Sampling for Multistructure Model Fitting. Lai, T., +, 

TCYB Oct. 2020 4530-4543
Fusion of Multiple Person Re-id Methods With Model and Data-Aware Abil-

ities. Cheng, D., +, TCYB Feb. 2020 561-571
Robust Point Set Registration Using Signature Quadratic Form Distance. Li, 

L., +, TCYB May 2020 2097-2109
Visual Object Tracking by Hierarchical Attention Siamese Network. Shen, 

J., +, TCYB July 2020 3068-3080
Image motion analysis

A Directionally Selective Small Target Motion Detecting Visual Neural Net-
work in Cluttered Backgrounds. Wang, H., +, TCYB April 2020 1541-1555

Temporally Identity-Aware SSD With Attentional LSTM. Chen, X., +, TCYB 
June 2020 2674-2686

Image processing
Dimensionality Reduction of Hyperspectral Imagery Based on Spatial–

Spectral Manifold Learning. Huang, H., +, TCYB June 2020 2604-2616
Real-Time H∞ Control of Networked Inverted Pendulum Visual Servo Sys-

tems. Du, D., +, TCYB Dec. 2020 5113-5126
Image recognition

Accelerating Convolutional Neural Networks by Removing Interspatial and 
Interkernel Redundancies. Zeng, L., +, TCYB Feb. 2020 452-464

Robust Point Set Registration Using Signature Quadratic Form Distance. Li, 
L., +, TCYB May 2020 2097-2109

Toward Flotation Process Operation-State Identification via Statistical Mod-
eling of Biologically Inspired Gabor Filtering Responses. Liu, J., +, TCYB 
Oct. 2020 4242-4255

Image reconstruction
Context-Patch Face Hallucination Based on Thresholding Locality-Con-

strained Representation and Reproducing Learning. Jiang, J., +, TCYB 
Jan. 2020 324-337

Ensemble Super-Resolution With a Reference Dataset. Jiang, J., +, TCYB 
Nov. 2020 4694-4708

Hyperspectral Image Restoration Using Weighted Group Sparsity-Regu-
larized Low-Rank Tensor Decomposition. Chen, Y., +, TCYB Aug. 2020 
3556-3570

Modal Regression-Based Atomic Representation for Robust Face Recogni-
tion and Reconstruction. Wang, Y., +, TCYB Oct. 2020 4393-4405

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Visual Tracking and Depth Estimation of Mobile Robots Without Desired 
Velocity Information. Zhang, K., +, TCYB Jan. 2020 361-373

Image registration
Robust Point Set Registration Using Signature Quadratic Form Distance. Li, 

L., +, TCYB May 2020 2097-2109
Image representation

Asymptotic Soft Filter Pruning for Deep Convolutional Neural Networks. 
He, Y., +, TCYB Aug. 2020 3594-3604

Boosting Occluded Image Classification via Subspace Decomposition-Based 
Estimation of Deep Features. Cen, F., +, TCYB July 2020 3409-3422

Context-Patch Face Hallucination Based on Thresholding Locality-Con-
strained Representation and Reproducing Learning. Jiang, J., +, TCYB 
Jan. 2020 324-337

Dimensionality Reduction of Hyperspectral Imagery Based on Spatial–
Spectral Manifold Learning. Huang, H., +, TCYB June 2020 2604-2616

Dual Shared-Specific Multiview Subspace Clustering. Zhou, T., +, TCYB 
Aug. 2020 3517-3530

Edge-Semantic Learning Strategy for Layout Estimation in Indoor Environ-
ment. Zhang, W., +, TCYB June 2020 2730-2739

Estimation and Observability Analysis of Human Motion on Lie Groups. 
Joukov, V., +, TCYB March 2020 1321-1332

Modal Regression-Based Atomic Representation for Robust Face Recogni-
tion and Reconstruction. Wang, Y., +, TCYB Oct. 2020 4393-4405

Multiview Hybrid Embedding: A Divide-and-Conquer Approach. Xu, J., +, 
TCYB Aug. 2020 3640-3653

Multiview Semantic Representation for Visual Recognition. Zhang, C., +, 
TCYB May 2020 2038-2049

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Prior Knowledge-Based Probabilistic Collaborative Representation for 
Visual Recognition. Lan, R., +, TCYB April 2020 1498-1508

SCH-GAN: Semi-Supervised Cross-Modal Hashing by Generative Adver-
sarial Network. Zhang, J., +, TCYB Feb. 2020 489-502

SCN: Switchable Context Network for Semantic Segmentation of RGB-D 
Images. Lin, D., +, TCYB March 2020 1120-1131

Toward Flotation Process Operation-State Identification via Statistical Mod-
eling of Biologically Inspired Gabor Filtering Responses. Liu, J., +, TCYB 
Oct. 2020 4242-4255

Image resolution
A Deep Evaluator for Image Retargeting Quality by Geometrical and Con-

textual Interaction. Jiang, B., +, TCYB Jan. 2020 87-99
A Directionally Selective Small Target Motion Detecting Visual Neural Net-

work in Cluttered Backgrounds. Wang, H., +, TCYB April 2020 1541-1555
Context-Patch Face Hallucination Based on Thresholding Locality-Con-

strained Representation and Reproducing Learning. Jiang, J., +, TCYB 
Jan. 2020 324-337

Ensemble Super-Resolution With a Reference Dataset. Jiang, J., +, TCYB 
Nov. 2020 4694-4708

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Image restoration
Hyperspectral Image Restoration Using Weighted Group Sparsity-Regu-

larized Low-Rank Tensor Decomposition. Chen, Y., +, TCYB Aug. 2020 
3556-3570

Text Image Deblurring Using Kernel Sparsity Prior. Fang, X., +, TCYB 
March 2020 997-1008

Weighted Low-Rank Tensor Recovery for Hyperspectral Image Restoration. 
Chang, Y., +, TCYB Nov. 2020 4558-4572

Image retrieval
Adversarial Examples for Hamming Space Search. Yang, E., +, TCYB April 

2020 1473-1484
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Bidirectional Discrete Matrix Factorization Hashing for Image Search. He, 
S., +, TCYB Sept. 2020 4157-4168

Enhancing Sketch-Based Image Retrieval by CNN Semantic Re-ranking. 
Wang, L., +, TCYB July 2020 3330-3342

Graph Convolutional Network Hashing. Zhou, X., +, TCYB April 2020 1460-
1472

MHTN: Modal-Adversarial Hybrid Transfer Network for Cross-Modal 
Retrieval. Huang, X., +, TCYB March 2020 1047-1059

Prior Knowledge-Based Probabilistic Collaborative Representation for 
Visual Recognition. Lan, R., +, TCYB April 2020 1498-1508

SCH-GAN: Semi-Supervised Cross-Modal Hashing by Generative Adver-
sarial Network. Zhang, J., +, TCYB Feb. 2020 489-502

Image sampling
Accelerated Guided Sampling for Multistructure Model Fitting. Lai, T., +, 

TCYB Oct. 2020 4530-4543
Image segmentation

Angle-Closure Detection in Anterior Segment OCT Based on Multilevel 
Deep Network. Fu, H., +, TCYB July 2020 3358-3366

Blind Audio–Visual Localization and Separation via Low-Rank and Spar-
sity. Pu, J., +, TCYB May 2020 2288-2301

Embedding Attention and Residual Network for Accurate Salient Object 
Detection. Chen, S., +, TCYB May 2020 2050-2062

ROSA: Robust Salient Object Detection Against Adversarial Attacks. Li, H., 
+, TCYB Nov. 2020 4835-4847

SCN: Switchable Context Network for Semantic Segmentation of RGB-D 
Images. Lin, D., +, TCYB March 2020 1120-1131

SG-One: Similarity Guidance Network for One-Shot Semantic Segmenta-
tion. Zhang, X., +, TCYB Sept. 2020 3855-3865

Wavelet Frame-Based Fuzzy C-Means Clustering for Segmenting Images on 
Graphs. Wang, C., +, TCYB Sept. 2020 3938-3949

Weakly Supervised Deep Learning for Whole Slide Lung Cancer Image 
Analysis. Wang, X., +, TCYB Sept. 2020 3950-3962

Image sensors
Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-

tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480
Image sequences

Context-Aware Deep Spatiotemporal Network for Hand Pose Estimation 
From Depth Images. Wu, Y., +, TCYB Feb. 2020 787-797

Edge-Semantic Learning Strategy for Layout Estimation in Indoor Environ-
ment. Zhang, W., +, TCYB June 2020 2730-2739

High-Performance Visual Tracking With Extreme Learning Machine Frame-
work. Deng, C., +, TCYB June 2020 2781-2792

Temporally Identity-Aware SSD With Attentional LSTM. Chen, X., +, TCYB 
June 2020 2674-2686

Unified Graph-Based Multicue Feature Fusion for Robust Visual Tracking. 
Walia, G.S., +, TCYB June 2020 2357-2368

Image texture
Importance of Vertices in Complex Networks Applied to Texture Analysis. 

Cantero, S.V.A.B., +, TCYB Feb. 2020 777-786
Image watermarking

Adaptive Synchronization of Reaction–Diffusion Neural Networks and Its 
Application to Secure Communication. Shanmugam, L., +, TCYB March 
2020 911-922

Selection of Robust and Relevant Features for 3-D Steganalysis. Li, Z., +, 
TCYB May 2020 1989-2001

Impulse noise
Blind Noisy Image Quality Assessment Using Sub-Band Kurtosis. Deng, C., 

+, TCYB March 2020 1146-1156
Industrial manipulators

Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 
Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253

Industrial plants
Nonzero-Sum Game Reinforcement Learning for Performance Optimization 

in Large-Scale Industrial Processes. Li, J., +, TCYB Sept. 2020 4132-4145
Inference mechanisms

A Stabilized Feedback Episodic Memory (SF-EM) and Home Service Provi-
sion Framework for Robot and IoT Collaboration. Kim, U., +, TCYB May 
2020 2110-2123

Emergent Inference of Hidden Markov Models in Spiking Neural Networks 
Through Winner-Take-All. Yu, Z., +, TCYB March 2020 1347-1354

Fuzzy Knowledge-Based Prediction Through Weighted Rule Interpolation. 
Li, F., +, TCYB Oct. 2020 4508-4517

Infinite horizon
Discrete-Time Impulsive Adaptive Dynamic Programming. Wei, Q., +, 

TCYB Oct. 2020 4293-4306
Integer programming

Cooperative Coevolutionary Bare-Bones Particle Swarm Optimization With 
Function Independent Decomposition for Large-Scale Supply Chain Net-
work Design With Uncertainties. Zhang, X., +, TCYB Oct. 2020 4454-4468

Joint Deployment and Task Scheduling Optimization for Large-Scale Mobile 
Users in Multi-UAV-Enabled Mobile Edge Computing. Wang, Y., +, TCYB 
Sept. 2020 3984-3997

Intelligent agents
3-D Scene Graph: A Sparse and Semantic Representation of Physical Envi-

ronments for Intelligent Agents. Kim, U., +, TCYB Dec. 2020 4921-4933
Intelligent control

Type-2 Fuzzy Hybrid Controller Network for Robotic Systems. Chao, F., +, 
TCYB Aug. 2020 3778-3792

Interconnected systems
Adaptive Decentralized Controller Design for a Class of Switched Intercon-

nected Nonlinear Systems. Zhai, D., +, TCYB April 2020 1644-1654
Decentralized Adaptive Output Feedback Fault Detection and Control for 

Uncertain Nonlinear Interconnected Systems. Zhang, L., +, TCYB March 
2020 935-945

Observer-Based Adaptive Fuzzy Decentralized Event-Triggered Control of 
Interconnected Nonlinear System. Li, Y., +, TCYB July 2020 3104-3112

Internet
Discrete Semantic Alignment Hashing for Cross-Media Retrieval. Yao, T., +, 

TCYB Dec. 2020 4896-4907
Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 

Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253
Internet of Things

A Stabilized Feedback Episodic Memory (SF-EM) and Home Service Provi-
sion Framework for Robot and IoT Collaboration. Kim, U., +, TCYB May 
2020 2110-2123

Immune-Endocrine System Inspired Hierarchical Coevolutionary Multiob-
jective Optimization Algorithm for IoT Service. Yang, Z., +, TCYB Jan. 
2020 164-177

Interpolation
Fuzzy Knowledge-Based Prediction Through Weighted Rule Interpolation. 

Li, F., +, TCYB Oct. 2020 4508-4517
IP networks

Real-Time H∞ Control of Networked Inverted Pendulum Visual Servo Sys-
tems. Du, D., +, TCYB Dec. 2020 5113-5126

Iterative algorithms
Continuous-Time Time-Varying Policy Iteration. Wei, Q., +, TCYB Dec. 

2020 4958-4971
Iterative learning control

Echo State Network-Based Backstepping Adaptive Iterative Learning Con-
trol for Strict-Feedback Systems: An Error-Tracking Approach. Chen, Q., 
+, TCYB July 2020 3009-3022

Multilayered Sampled-Data Iterative Learning Tracking for Discrete Sys-
tems With Cooperative–Antagonistic Interactions. Xiong, W., +, TCYB 
Oct. 2020 4420-4429

Iterative methods
A Distributed Swarm Optimizer With Adaptive Communication for Large-

Scale Optimization. Yang, Q., +, TCYB July 2020 3393-3408
Adjacent-Agent Dynamic Linearization-Based Iterative Learning Formation 

Control. Chi, R., +, TCYB Oct. 2020 4358-4369
An Accelerated Physarum Solver for Network Optimization. Gao, C., +, 

TCYB Feb. 2020 765-776
Asynchronous Distributed Algorithms for Seeking Generalized Nash Equi-

libria Under Full and Partial-Decision Information. Yi, P., +, TCYB June 
2020 2514-2526

Controllability of Two-Time-Scale Discrete-Time Multiagent Systems. Su, 
H., +, TCYB April 2020 1440-1449



5174 IEEE TRANSACTIONS ON CYBERNETICS

+ Check author entry for coauthors

Convergent Estimation Mechanism Design for Nonlinear Fuzzy Systems 
With Faults. Huang, S., +, TCYB May 2020 2176-2185

Discrete-Time Impulsive Adaptive Dynamic Programming. Wei, Q., +, 
TCYB Oct. 2020 4293-4306

Echo State Network-Based Backstepping Adaptive Iterative Learning Con-
trol for Strict-Feedback Systems: An Error-Tracking Approach. Chen, Q., 
+, TCYB July 2020 3009-3022

Efficient Robust Model Fitting for Multistructure Data Using Global Greedy 
Search. Lai, T., +, TCYB July 2020 3294-3306

Incomplete Multiview Spectral Clustering With Adaptive Graph Learning. 
Wen, J., +, TCYB April 2020 1418-1429

Multiple Attacks Detection in Cyber-Physical Systems Using Random Finite 
Set Theory. Yang, C., +, TCYB Sept. 2020 4066-4075

Multiview Classification With Cohesion and Diversity. Tao, H., +, TCYB 
May 2020 2124-2137

Optimal Decentralized Output-Feedback LQG Control With Random Com-
munication Delay. Wang, Y., +, TCYB Jan. 2020 338-350

Optimal State Estimation of Boolean Control Networks With Stochastic Dis-
turbances. Guo, Y., +, TCYB March 2020 1355-1359

Optimal Stealthy Deception Attack Against Cyber-Physical Systems. Zhang, 
Q., +, TCYB Sept. 2020 3963-3972

Primal Averaging: A New Gradient Evaluation Step to Attain the Optimal 
Individual Convergence. Tao, W., +, TCYB Feb. 2020 835-845

Quasi-Synchronization of Time Delay Markovian Jump Neural Networks 
With Impulsive-Driven Transmission and Fading Channels. Rao, H., +, 
TCYB Sept. 2020 4121-4131

Relative Degrees and Implicit Function-Based Control of Discrete-Time 
Noncanonical Form Neural Network Systems. Zhang, Y., +, TCYB Feb. 
2020 514-524

Reusing the Past Difference Vectors in Differential Evolution—A Simple 
But Significant Improvement. Ghosh, A., +, TCYB Nov. 2020 4821-4834

Softly Associative Transfer Learning for Cross-Domain Classification. 
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Multiobjective Rule-Based Cooperative Continuous Ant Colony Optimized 
Fuzzy Systems With a Robot Control Application. Juang, C., +, TCYB 
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ing of a Flight-Style AUV With Saturated Actuator Dynamics. Yu, C., +, 
TCYB May 2020 1887-1899

Matsuoka’s CPG With Desired Rhythmic Signals for Adaptive Walking of 
Humanoid Robots. Wang, Y., +, TCYB Feb. 2020 613-626

Robust Formation Control for Multiple Quadrotors With Nonlinearities and 
Disturbances. Liu, H., +, TCYB April 2020 1362-1371

Robot vision
Robot-Assisted Pedestrian Regulation Based on Deep Reinforcement Learn-

ing. Wan, Z., +, TCYB April 2020 1669-1682
Visual Tracking and Depth Estimation of Mobile Robots Without Desired 

Velocity Information. Zhang, K., +, TCYB Jan. 2020 361-373
Robots

A Robust Collision Perception Visual Neural Network With Specific Selec-
tivity to Darker Objects. Fu, Q., +, TCYB Dec. 2020 5074-5088

Robust control
A Novel Sliding Mode Control for a Class of Stochastic Polynomial Fuzzy 

Systems Based on SOS Method. Zhang, H., +, TCYB March 2020 1037-
1046

Adaptive Control of Nonlinear Semi-Markovian Jump T–S Fuzzy Systems 
With Immeasurable Premise Variables via Sliding Mode Observer. Jiang, 
B., +, TCYB Feb. 2020 810-820

Adaptive Fuzzy Control of Stochastic Nonlinear Systems With Fuzzy Dead 
Zones and Unmodeled Dynamics. Su, H., +, TCYB Feb. 2020 587-599

Adaptive Neural Control of a Class of Stochastic Nonlinear Uncertain Sys-
tems With Guaranteed Transient Performance. Wang, J., +, TCYB July 
2020 2971-2981

Consensus-Based Odor Source Localization by Multiagent Systems Under 
Resource Constraints. Sinha, A., +, TCYB July 2020 3254-3263

Cost-Aware Robust Control of Signed Networks by Using a Memetic Algo-
rithm. Ma, L., +, TCYB Oct. 2020 4430-4443

Distributed Repetitive Learning Control for Cooperative Cadence Track-
ing in Functional Electrical Stimulation Cycling. Duenas, V.H., +, TCYB 
March 2020 1084-1095

Fault-Tolerant Consensus Tracking Control for Linear Multiagent Systems 
Under Switching Directed Network. Wang, X., +, TCYB May 2020 1921-
1930

Finite-Time Convergence Adaptive Neural Network Control for Nonlinear 
Servo Systems. Na, J., +, TCYB June 2020 2568-2579

Guidance-Error-Based Robust Fuzzy Adaptive Control for Bottom Follow-
ing of a Flight-Style AUV With Saturated Actuator Dynamics. Yu, C., +, 
TCYB May 2020 1887-1899

Integrated Fault Estimation and Fault-Tolerant Tracking Control for Lip-
schitz Nonlinear Multiagent Systems. Zhao, X., +, TCYB Feb. 2020 678-
688

Intelligent Critic Control With Robustness Guarantee of Disturbed Nonlin-
ear Plants. Wang, D., TCYB June 2020 2740-2748

Learning-Based Quantum Robust Control: Algorithm, Applications, and 
Experiments. Dong, D., +, TCYB Aug. 2020 3581-3593

Multiple Lyapunov Functions for Adaptive Neural Tracking Control of 
Switched Nonlinear Nonlower-Triangular Systems. Niu, B., +, TCYB May 
2020 1877-1886

Necessary and Sufficient Conditions on Pinning Stabilization for Stochastic 
Boolean Networks. Wang, L., +, TCYB Oct. 2020 4444-4453

Neural-Network-Based Adaptive Funnel Control for Servo Mechanisms 
With Unknown Dead-Zone. Wang, S., +, TCYB April 2020 1383-1394

Output-Feedback Cooperative Formation Maneuvering of Autonomous Sur-
face Vehicles With Connectivity Preservation and Collision Avoidance. 
Peng, Z., +, TCYB June 2020 2527-2535

Resilient and Robust Synchronization of Multiagent Systems Under Attacks 
on Sensors and Actuators. Modares, H., +, TCYB March 2020 1240-1250

Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 
Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253

Robust Adaptive Fault-Tolerant Tracking Control for Nonaffine Stochas-
tic Nonlinear Systems With Full-State Constraints. Wu, L., +, TCYB Aug. 
2020 3793-3805

Robust Formation Control for Multiple Quadrotors With Nonlinearities and 
Disturbances. Liu, H., +, TCYB April 2020 1362-1371

Robust Partial-Nodes-Based State Estimation for Complex Networks Under 
Deception Attacks. Hou, N., +, TCYB June 2020 2793-2802

Robust Second-Order Consensus Using a Fixed-Time Convergent Sliding 
Surface in Multiagent Systems. Mishra, J.P., +, TCYB Feb. 2020 846-855

Stackelberg-Theoretic Approach for Performance Improvement in Fuzzy 
Systems. Yin, H., +, TCYB May 2020 2223-2236

Type-2 Fuzzy Hybrid Controller Network for Robotic Systems. Chao, F., +, 
TCYB Aug. 2020 3778-3792

Rough set theory
Feature Selection Based on Neighborhood Self-Information. Wang, C., +, 

TCYB Sept. 2020 4031-4042

S

Sampled data systems
An Improved Fuzzy Sampled-Data Control to Stabilization of T–S Fuzzy 

Systems With State Delays. Wang, X., +, TCYB July 2020 3125-3135
Digital Controller Design via LMIs for Direct-Driven Surface Mounted 

PMSG-Based Wind Energy Conversion System. Mani, P., +, TCYB July 
2020 3056-3067

Multilayered Sampled-Data Iterative Learning Tracking for Discrete Sys-
tems With Cooperative–Antagonistic Interactions. Xiong, W., +, TCYB 
Oct. 2020 4420-4429

Output-Based Dynamic Event-Triggered Mechanisms for Disturbance 
Rejection Control of Networked Nonlinear Systems. Sun, J., +, TCYB May 
2020 1978-1988

Resilient Control Design Based on a Sampled-Data Model for a Class of 
Networked Control Systems Under Denial-of-Service Attacks. Zhang, X., 
+, TCYB Aug. 2020 3616-3626

Sampled-Data State-Feedback Stabilization of Probabilistic Boolean Con-
trol Networks: A Control Lyapunov Function Approach. Liu, J., +, TCYB 
Sept. 2020 3928-3937

Second-Order Consensus for Multiagent Systems via Intermittent Sampled 
Position Data Control. Su, H., +, TCYB May 2020 2063-2072
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Set Stabilization of Probabilistic Boolean Control Networks: A Sam-
pled-Data Control Approach. Xu, M., +, TCYB Aug. 2020 3816-3823

Sampling methods
Geometric Structural Ensemble Learning for Imbalanced Problems. Zhu, Z., 

+, TCYB April 2020 1617-1629
Noise-Tolerant Techniques for Decomposition-Based Multiobjective Evolu-

tionary Algorithms. Li, J., +, TCYB May 2020 2274-2287
Scalability

3-D Scene Graph: A Sparse and Semantic Representation of Physical Envi-
ronments for Intelligent Agents. Kim, U., +, TCYB Dec. 2020 4921-4933

Scheduling
Dynamic Group Learning Distributed Particle Swarm Optimization for 

Large-Scale Optimization and Its Application in Cloud Workflow Sched-
uling. Wang, Z., +, TCYB June 2020 2715-2729

Joint Deployment and Task Scheduling Optimization for Large-Scale Mobile 
Users in Multi-UAV-Enabled Mobile Edge Computing. Wang, Y., +, TCYB 
Sept. 2020 3984-3997

Search problems
A Bilevel Optimization Approach for Joint Offloading Decision and 

Resource Allocation in Cooperative Mobile Edge Computing. Huang, P., 
+, TCYB Oct. 2020 4228-4241

A Hybrid Strategy for Target Search Using Static and Mobile Sensors. Kash-
ino, Z., +, TCYB Feb. 2020 856-868

Adversarial Examples for Hamming Space Search. Yang, E., +, TCYB April 
2020 1473-1484

Benchmark Problems and Performance Indicators for Search of Knee Points 
in Multiobjective Optimization. Yu, G., +, TCYB Aug. 2020 3531-3544

Bi-objective Elite Differential Evolution Algorithm for Multivalued Logic 
Networks. Sun, J., +, TCYB Jan. 2020 233-246

Cooperative Coevolutionary Bare-Bones Particle Swarm Optimization With 
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work Design With Uncertainties. Zhang, X., +, TCYB Oct. 2020 4454-4468

Efficient Large-Scale Multiobjective Optimization Based on a Competitive 
Swarm Optimizer. Tian, Y., +, TCYB Aug. 2020 3696-3708
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Search. Lai, T., +, TCYB July 2020 3294-3306
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position. Wu, M., +, TCYB Feb. 2020 753-764

Fast Covariance Matrix Adaptation for Large-Scale Black-Box Optimiza-
tion. Li, Z., +, TCYB May 2020 2073-2083

Hilbert Transform Design Based on Fractional Derivatives and Swarm Opti-
mization. Kumar, A., +, TCYB May 2020 2311-2320

Hybrid Artificial Bee Colony Algorithm for a Parallel Batching Distributed 
Flow-Shop Problem With Deteriorating Jobs. Li, J., +, TCYB June 2020 
2425-2439

Hyperplane Assisted Evolutionary Algorithm for Many-Objective Optimiza-
tion Problems. Chen, H., +, TCYB July 2020 3367-3380

Immune-Endocrine System Inspired Hierarchical Coevolutionary Multiob-
jective Optimization Algorithm for IoT Service. Yang, Z., +, TCYB Jan. 
2020 164-177

Interval Multiobjective Optimization With Memetic Algorithms. Sun, J., +, 
TCYB Aug. 2020 3444-3457

Lexicographic Multiobjective Scatter Search for the Optimization of 
Sequence-Dependent Selective Disassembly Subject to Multiresource 
Constraints. Guo, X., +, TCYB July 2020 3307-3317

Local Binary Pattern-Based Adaptive Differential Evolution for Multimodal 
Optimization Problems. Zhao, H., +, TCYB July 2020 3343-3357

Objective-Domain Dual Decomposition: An Effective Approach to Opti-
mizing Partially Differentiable Objective Functions. Cheung, Y., +, TCYB 
March 2020 923-934

PPLS/D: Parallel Pareto Local Search Based on Decomposition. Shi, J., +, 
TCYB March 2020 1060-1071

Reusing the Past Difference Vectors in Differential Evolution—A Simple 
But Significant Improvement. Ghosh, A., +, TCYB Nov. 2020 4821-4834

Security of data
Data-Driven Cyber Security in Perspective—Intelligent Traffic Analysis. 

Coulter, R., +, TCYB July 2020 3081-3093

False Data Injection Attack for Cyber-Physical Systems With Resource Con-
straint. Li, F., +, TCYB Feb. 2020 729-738

Multiple Attacks Detection in Cyber-Physical Systems Using Random Finite 
Set Theory. Yang, C., +, TCYB Sept. 2020 4066-4075

Optimal Stealthy Deception Attack Against Cyber-Physical Systems. Zhang, 
Q., +, TCYB Sept. 2020 3963-3972

Semantics
3-D Scene Graph: A Sparse and Semantic Representation of Physical Envi-

ronments for Intelligent Agents. Kim, U., +, TCYB Dec. 2020 4921-4933
Discrete Semantic Alignment Hashing for Cross-Media Retrieval. Yao, T., +, 

TCYB Dec. 2020 4896-4907
Sensor placement

Average Quasi-Consensus Algorithm for Distributed Constrained Optimiza-
tion: Impulsive Communication Framework. He, X., +, TCYB Jan. 2020 
351-360

Reinforcement Learning-Based Optimal Sensor Placement for Spatiotempo-
ral Modeling. Wang, Z., +, TCYB June 2020 2861-2871

Sensors
Observer-Based Control for Cyber-Physical Systems Under Denial-of-Ser-

vice With a Decentralized Event-Triggered Scheme. Lu, A., +, TCYB Dec. 
2020 4886-4895

Resilient and Robust Synchronization of Multiagent Systems Under Attacks 
on Sensors and Actuators. Modares, H., +, TCYB March 2020 1240-1250

Service robots
A Stabilized Feedback Episodic Memory (SF-EM) and Home Service Provi-

sion Framework for Robot and IoT Collaboration. Kim, U., +, TCYB May 
2020 2110-2123

Servomotors
Real-Time H∞ Control of Networked Inverted Pendulum Visual Servo Sys-

tems. Du, D., +, TCYB Dec. 2020 5113-5126
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Cooperative Set Aggregation of Second-Order Multiagent Systems: Approx-
imate Projection and Prescribed Performance. Yue, D., +, TCYB March 
2020 957-970

Distributed Set-Membership Filtering for Multirate Systems Under the 
Round-Robin Scheduling Over Sensor Networks. Liu, S., +, TCYB May 
2020 1910-1920

Multiple Attacks Detection in Cyber-Physical Systems Using Random Finite 
Set Theory. Yang, C., +, TCYB Sept. 2020 4066-4075

Quasi-Synchronization of Discrete-Time Lur’e-Type Switched Systems 
With Parameter Mismatches and Relaxed PDT Constraints. Zhu, Y., +, 
TCYB May 2020 2026-2037

Set Stabilization of Probabilistic Boolean Control Networks: A Sam-
pled-Data Control Approach. Xu, M., +, TCYB Aug. 2020 3816-3823

Shock absorbers
Active Full-Vehicle Suspension Control via Cloud-Aided Adaptive Back-

stepping Approach. Zheng, X., +, TCYB July 2020 3113-3124
Event-Based Control for Networked T–S Fuzzy Systems via Auxiliary Ran-

dom Series Approach. Chen, Z., +, TCYB May 2020 2166-2175
Signal classification

Making Sense of Spatio-Temporal Preserving Representations for EEG-
Based Human Intention Recognition. Zhang, D., +, TCYB July 2020 3033-
3044

Multisource Transfer Learning for Cross-Subject EEG Emotion Recogni-
tion. Li, J., +, TCYB July 2020 3281-3293

Signal denoising
Quasi-Synchronization of Discrete-Time Lur’e-Type Switched Systems 

With Parameter Mismatches and Relaxed PDT Constraints. Zhu, Y., +, 
TCYB May 2020 2026-2037

Signal representation
Making Sense of Spatio-Temporal Preserving Representations for EEG-

Based Human Intention Recognition. Zhang, D., +, TCYB July 2020 3033-
3044

Singular value decomposition
Weighted Low-Rank Tensor Recovery for Hyperspectral Image Restoration. 

Chang, Y., +, TCYB Nov. 2020 4558-4572



5197IEEE TRANSACTIONS ON CYBERNETICS, VOL. 50, NO. 12, DECEMBER  2020 

+ Check author entry for coauthors

Singularly perturbed systems
Controllability of Two-Time-Scale Discrete-Time Multiagent Systems. Su, 

H., +, TCYB April 2020 1440-1449
Smart power grids

Distributed Q-Learning-Based Online Optimization Algorithm for Unit 
Commitment and Dispatch in Smart Grid. Li, F., +, TCYB Sept. 2020 4146-
4156
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Ant Colony Optimization for the Control of Pollutant Spreading on Social 

Networks. Chen, W., +, TCYB Sept. 2020 4053-4065
Data-Driven Cyber Security in Perspective—Intelligent Traffic Analysis. 

Coulter, R., +, TCYB July 2020 3081-3093
Exploiting Implicit Influence From Information Propagation for Social Rec-

ommendation. Xiong, F., +, TCYB Oct. 2020 4186-4199
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Reviews. Wu, Z., +, TCYB April 2020 1595-1606
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Harmonized Discriminant Embedding. Liu, Y., +, TCYB Feb. 2020 717-
728
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A Consensus Community-Based Particle Swarm Optimization for Dynamic 

Community Detection. Zeng, X., +, TCYB June 2020 2502-2513
Sociology

A Mixture-of-Experts Prediction Framework for Evolutionary Dynamic 
Multiobjective Optimization. Rambabu, R., +, TCYB Dec. 2020 5099-5112

Triple Archives Particle Swarm Optimization. Xia, X., +, TCYB Dec. 2020 
4862-4875
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Cooperative Circumnavigation Control of Networked Microsatellites. Li, D., 

+, TCYB Oct. 2020 4550-4555
Edge-Based Finite-Time Protocol Analysis With Final Consensus Value and 

Settling Time Estimations. Zhao, Y., +, TCYB April 2020 1450-1459
Resilient Control Design Based on a Sampled-Data Model for a Class of 

Networked Control Systems Under Denial-of-Service Attacks. Zhang, X., 
+, TCYB Aug. 2020 3616-3626

Solving Trajectory Optimization Problems in the Presence of Probabilistic 
Constraints. Chai, R., +, TCYB Oct. 2020 4332-4345
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Blind Audio–Visual Localization and Separation via Low-Rank and Spar-

sity. Pu, J., +, TCYB May 2020 2288-2301
Non-Negativity Constrained Missing Data Estimation for High-Dimensional 

and Sparse Matrices from Industrial Applications. Luo, X., +, TCYB May 
2020 1844-1855

Nonlocal Sparse Tensor Factorization for Semiblind Hyperspectral and Mul-
tispectral Image Fusion. Dian, R., +, TCYB Oct. 2020 4469-4480

Spatiotemporal phenomena
Context-Aware Deep Spatiotemporal Network for Hand Pose Estimation 

From Depth Images. Wu, Y., +, TCYB Feb. 2020 787-797
Speaker recognition

Blind Audio–Visual Localization and Separation via Low-Rank and Spar-
sity. Pu, J., +, TCYB May 2020 2288-2301

Spectral analysis
Spectral Analysis of Epidemic Thresholds of Temporal Networks. Zhang, Y., 

+, TCYB May 2020 1965-1977
Speech recognition

Toward Bridging Microexpressions From Different Domains. Zong, Y., +, 
TCYB Dec. 2020 5047-5060

Splines (mathematics)
Toward Flotation Process Operation-State Identification via Statistical Mod-

eling of Biologically Inspired Gabor Filtering Responses. Liu, J., +, TCYB 
Oct. 2020 4242-4255

Springs (mechanical)
Active Full-Vehicle Suspension Control via Cloud-Aided Adaptive Back-

stepping Approach. Zheng, X., +, TCYB July 2020 3113-3124
Event-Based Control for Networked T–S Fuzzy Systems via Auxiliary Ran-

dom Series Approach. Chen, Z., +, TCYB May 2020 2166-2175

Stability
A Scalable Algorithm for Event-Triggered State Estimation With Unknown 

Parameters and Switching Topologies Over Sensor Networks. Ding, D., +, 
TCYB Sept. 2020 4087-4097

Adaptive Finite-Time Fuzzy Control of Nonlinear Active Suspension Sys-
tems With Input Delay. Na, J., +, TCYB June 2020 2639-2650

Adaptive Fuzzy Finite-Time Control of Nonlinear Systems With Actuator 
Faults. Wang, H., +, TCYB May 2020 1786-1797

Adaptive Fuzzy Quantized Control for Nonlinear Systems With Hyster-
etic Actuator Using a New Filter-Connected Quantizer. Wu, H., +, TCYB 
March 2020 876-889

Adaptive Fuzzy Tracking Control for Strict-Feedback Markov Jumping 
Nonlinear Systems With Actuator Failures and Unmodeled Dynamics. 
Wang, Z., +, TCYB Jan. 2020 126-139

Adaptive Neural Event-Triggered Control for Discrete-Time Strict-Feed-
back Nonlinear Systems. Wang, M., +, TCYB July 2020 2946-2958

Adaptive Reinforcement Learning Neural Network Control for Uncertain 
Nonlinear System With Input Saturation. Bai, W., +, TCYB Aug. 2020 
3433-3443

Command Filter-Based Adaptive NN Control for MIMO Nonlinear Systems 
With Full-State Constraints and Actuator Hysteresis. Qiu, J., +, TCYB July 
2020 2905-2915

Consensus of Second-Order Hybrid Multiagent Systems by Event-Triggered 
Strategy. Su, H., +, TCYB Nov. 2020 4648-4657

Control Synthesis of Hidden Semi-Markov Uncertain Fuzzy Systems via 
Observations of Hidden Modes. Cai, B., +, TCYB Aug. 2020 3709-3718

Cooperative Set Aggregation of Second-Order Multiagent Systems: Approx-
imate Projection and Prescribed Performance. Yue, D., +, TCYB March 
2020 957-970

Coordinated Control of Networked Multiagent Systems With Communica-
tion Constraints Using a Proportional Integral Predictive Control Strategy. 
Liu, G., TCYB Nov. 2020 4735-4743

Decentralized Adaptive Output Feedback Fault Detection and Control for 
Uncertain Nonlinear Interconnected Systems. Zhang, L., +, TCYB March 
2020 935-945

Digital Controller Design via LMIs for Direct-Driven Surface Mounted 
PMSG-Based Wind Energy Conversion System. Mani, P., +, TCYB July 
2020 3056-3067

Dissipativity-Based Asynchronous Fuzzy Sliding Mode Control for T–S 
Fuzzy Hidden Markov Jump Systems. Dong, S., +, TCYB Sept. 2020 4020-
4030

Dissipativity-Based Control for Fuzzy Systems With Asynchronous Modes 
and Intermittent Measurements. Dong, S., +, TCYB June 2020 2389-2399

Distributed Fixed-Time Consensus Tracking Control of Uncertain Nonlinear 
Multiagent Systems: A Prioritized Strategy. Yang, H., +, TCYB June 2020 
2627-2638

Event-Based Control for Networked T–S Fuzzy Systems via Auxiliary Ran-
dom Series Approach. Chen, Z., +, TCYB May 2020 2166-2175

Event-Based Secure Consensus of Mutiagent Systems Against DoS Attacks. 
Xu, Y., +, TCYB Aug. 2020 3468-3476

Event-Triggered Adaptive Tracking Control for Multiagent Systems With 
Unknown Disturbances. Zhang, Y., +, TCYB March 2020 890-901

Event-Triggered Reinforcement Learning-Based Adaptive Tracking Control 
for Completely Unknown Continuous-Time Nonlinear Systems. Guo, X., 
+, TCYB July 2020 3231-3242

Finite-Time H3 Asynchronous Control for Nonlinear Markov Jump Distrib-
uted Parameter Systems via Quantized Fuzzy Output-Feedback Approach. 
Song, X., +, TCYB Sept. 2020 4098-4109

Finite-Time Fuzzy Control of Stochastic Nonlinear Systems. Wang, F., +, 
TCYB June 2020 2617-2626

Further Study on Observer Design for Continuous-Time Takagi–Sugeno 
Fuzzy Model With Unknown Premise Variables via Average Dwell Time. 
Wang, L., +, TCYB Nov. 2020 4855-4860

Fuzzy-Model-Based Output Feedback Reliable Control for Network-Based 
Semi-Markov Jump Nonlinear Systems Subject to Redundant Channels. 
Shen, H., +, TCYB Nov. 2020 4599-4609
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Hidden Markov Model-Based Nonfragile State Estimation of Switched Neu-
ral Network With Probabilistic Quantized Outputs. Cheng, J., +, TCYB 
May 2020 1900-1909

Hierarchical Controller-Estimator for Coordination of Networked Euler–
Lagrange Systems. Ge, M., +, TCYB June 2020 2450-2461

Lagrange Stability and Finite-Time Stabilization of Fuzzy Memristive Neu-
ral Networks With Hybrid Time-Varying Delays. Sheng, Y., +, TCYB July 
2020 2959-2970

Network-Based Modeling and Proportional–Integral Control for Direct-
Drive-Wheel Systems in Wireless Network Environments. Zhang, D., +, 
TCYB June 2020 2462-2474

New Criteria on Global Stabilization of Delayed Memristive Neural Net-
works With Inertial Item. Zhang, G., +, TCYB June 2020 2770-2780

New Super-Twisting Zeroing Neural-Dynamics Model for Tracking Control 
of Parallel Robots: A Finite-Time and Robust Solution. Chen, D., +, TCYB 
June 2020 2651-2660

Observer-Based Adaptive Fuzzy Decentralized Event-Triggered Control of 
Interconnected Nonlinear System. Li, Y., +, TCYB July 2020 3104-3112

Observer-Based Fuzzy Output-Feedback Control for Discrete-Time 
Strict-Feedback Nonlinear Systems With Stochastic Noises. Wang, M., +, 
TCYB Aug. 2020 3766-3777

Output Feedback Stabilization of Networked Control Systems Under a Sto-
chastic Scheduling Protocol. Zhang, J., +, TCYB June 2020 2851-2860

Passivity Analysis of Delayed Neural Networks Based on Lyapunov–Kra-
sovskii Functionals With Delay-Dependent Matrices. Zhang, X., +, TCYB 
March 2020 946-956

Prescribed Performance Cooperative Control for Multiagent Systems With 
Input Quantization. Liang, H., +, TCYB May 2020 1810-1819

Quasi-Consensus of Heterogeneous-Switched Nonlinear Multiagent Sys-
tems. Zhang, W., +, TCYB July 2020 3136-3146

Quasi-Synchronization of Heterogeneous Networks With a Generalized 
Markovian Topology and Event-Triggered Communication. Liu, X., +, 
TCYB Oct. 2020 4200-4213

Reinforcement Learning-Based Linear Quadratic Regulation of Contin-
uous-Time Systems Using Dynamic Output Feedback. Rizvi, S.A.A., +, 
TCYB Nov. 2020 4670-4679

Relative Degrees and Implicit Function-Based Control of Discrete-Time 
Noncanonical Form Neural Network Systems. Zhang, Y., +, TCYB Feb. 
2020 514-524

Reliable Filter Design of Takagi–Sugeno Fuzzy Switched Systems With 
Imprecise Modes. Wu, Z., +, TCYB May 2020 1941-1951

Resilient Control Design Based on a Sampled-Data Model for a Class of 
Networked Control Systems Under Denial-of-Service Attacks. Zhang, X., 
+, TCYB Aug. 2020 3616-3626

Resilient Observer-Based Control for Cyber-Physical Systems With Multi-
ple Transmission Channels Under Denial-of-Service. Lu, A., +, TCYB Nov. 
2020 4796-4807

Robust Adaptive Control Scheme for Teleoperation Systems With Delay and 
Uncertainties. Kebria, P.M., +, TCYB July 2020 3243-3253

Robust Partial-Nodes-Based State Estimation for Complex Networks Under 
Deception Attacks. Hou, N., +, TCYB June 2020 2793-2802

Sampled-Data State-Feedback Stabilization of Probabilistic Boolean Con-
trol Networks: A Control Lyapunov Function Approach. Liu, J., +, TCYB 
Sept. 2020 3928-3937

Set Stabilization of Probabilistic Boolean Control Networks: A Sam-
pled-Data Control Approach. Xu, M., +, TCYB Aug. 2020 3816-3823

Stability and Stabilization of T–S Fuzzy Systems With Time-Varying Delays 
via Delay-Product-Type Functional Method. Lian, Z., +, TCYB June 2020 
2580-2589

Stability analysis
Adaptive Event-Triggered Consensus Control of a Class of Second-Order 

Nonlinear Multiagent Systems. Yang, Y., +, TCYB Dec. 2020 5010-5020
Real-Time H∞ Control of Networked Inverted Pendulum Visual Servo Sys-

tems. Du, D., +, TCYB Dec. 2020 5113-5126
Sliding-Mode Control of T–S Fuzzy Systems Under Weighted Try-Once-

Discard Protocol. Zhang, Z., +, TCYB Dec. 2020 4972-4982

Stability criteria
Event-Based Control for Networked T–S Fuzzy Systems via Auxiliary Ran-

dom Series Approach. Chen, Z., +, TCYB May 2020 2166-2175
Finite-Time H3 Asynchronous Control for Nonlinear Markov Jump Distrib-

uted Parameter Systems via Quantized Fuzzy Output-Feedback Approach. 
Song, X., +, TCYB Sept. 2020 4098-4109

Global Stabilization of Fuzzy Memristor-Based Reaction–Diffusion Neural 
Networks. Wang, L., +, TCYB Nov. 2020 4658-4669

Observer-Based Control for Cyber-Physical Systems Under Denial-of-Ser-
vice With a Decentralized Event-Triggered Scheme. Lu, A., +, TCYB Dec. 
2020 4886-4895

Quasi-Consensus of Heterogeneous-Switched Nonlinear Multiagent Sys-
tems. Zhang, W., +, TCYB July 2020 3136-3146

Resilient Control Design Based on a Sampled-Data Model for a Class of 
Networked Control Systems Under Denial-of-Service Attacks. Zhang, X., 
+, TCYB Aug. 2020 3616-3626

Stabilization of Nonautonomous Recurrent Neural Networks With Bounded 
and Unbounded Delays on Time Scales. Xiao, Q., +, TCYB Oct. 2020 
4307-4317

State estimation
A Scalable Algorithm for Event-Triggered State Estimation With Unknown 

Parameters and Switching Topologies Over Sensor Networks. Ding, D., +, 
TCYB Sept. 2020 4087-4097

Delay-Distribution-Dependent H3 State Estimation for Discrete-Time 
Memristive Neural Networks With Mixed Time-Delays and Fading Mea-
surements. Liu, H., +, TCYB Feb. 2020 440-451

Exponential State Estimation for Memristor-Based Discrete-Time BAM 
Neural Networks With Additive Delay Components. Nagamani, G., +, 
TCYB Oct. 2020 4281-4292

False Data Injection Attack for Cyber-Physical Systems With Resource Con-
straint. Li, F., +, TCYB Feb. 2020 729-738

Hidden Markov Model-Based Nonfragile State Estimation of Switched Neu-
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