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Adaptive Air Density Estimation for Precise Tracking Control and Accurate 
External Wrench Observation for Flying Robots. Maier, M., +, LRA April 
2020 1445-1452
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Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 
Bio-Inspired Decoupled Wings. Tu, Z., +, LRA July 2020 4194-4201

Aerospace computing
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Adaptive Air Density Estimation for Precise Tracking Control and Accurate 

External Wrench Observation for Flying Robots. Maier, M., +, LRA April 
2020 1445-1452
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DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728

Increasing Robot Autonomy via Motion Planning and an Augmented Reality 
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Characterizing User Responses to Failures in Aerial Autonomous Systems. 
Kunde, S., +, LRA April 2020 1587-1594

Computational Structure Design of a Bio-Inspired Armwing Mechanism. 
Sihite, E., +, LRA Oct. 2020 5929-5936

Cooperative Aerial-Ground Multi-Robot System for Automated Construc-
tion Tasks. Krizmancic, M., +, LRA April 2020 798-805

Cooperative Mapping and Target Search Over an Unknown Occupancy 
Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078

Correction to “Vid2Param: Modelling of Dynamics Parameters From Video” 
[Apr 20 414-421]. Asenov, M., +, LRA April 2020 2872

Design and Control of a Variable Aerial Cable Towed System. Li, Z., +, LRA 
April 2020 636-643

Differential Flatness Based Path Planning With Direct Collocation on 
Hybrid Modes for a Quadrotor With a Cable-Suspended Payload. Zeng, J., 
+, LRA April 2020 3074-3081

Direct Visual-Inertial Ego-Motion Estimation Via Iterated Extended Kalman 
Filter. Zhong, S., +, LRA April 2020 1476-1483

Downside Up:Rethinking Parcel Position for Aerial Delivery. Kornatowski, 
P.M., +, LRA July 2020 4297-4304

Dronument: System for Reliable Deployment of Micro Aerial Vehicles in 
Dark Areas of Large Historical Monuments. Petracek, P., +, LRA April 
2020 2078-2085

Energy-Based Cooperative Control for Landing Fixed-Wing UAVs on 
Mobile Platforms Under Communication Delays. Muskardin, T., +, LRA 
Oct. 2020 5081-5088

Evolved Neuromorphic Control for High Speed Divergence-Based Landings 
of MAVs. Hagenaars, J.J., +, LRA Oct. 2020 6239-6246

Fail-Safe Flight of a Fully-Actuated Quadrotor in a Single Motor Failure. 
Lee, S.J., +, LRA Oct. 2020 6403-6410

Finite-Horizon LQR Control of Quadrotors onSE2(3). Cohen, M.R., +, LRA 
Oct. 2020 5748-5755

Flight Path Planning of Solar-Powered UAV for Sustainable Communication 
Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779

Full-Pose Manipulation Control of a Cable-Suspended Load With Multiple 
UAVs Under Uncertainties. Sanalitro, D., +, LRA April 2020 2185-2191

Gemini: A Compact Yet Efficient Bi-Copter UAV for Indoor Applications. 
Qin, Y., +, LRA April 2020 3213-3220

Identification of the Propeller Coefficients and Dynamic Parameters of a 
Hovering Quadrotor From Flight Data. Six, D., +, LRA April 2020 1063-
1070

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

Interpretable Run-Time Monitoring and Replanning for Safe Autonomous 
Systems Operations. Franco, C.D., +, LRA April 2020 2427-2434

Knowledge Transfer Between Different UAVs for Trajectory Tracking. 
Chen, Z., +, LRA July 2020 4939-4946

Learning Pugachev's Cobra Maneuver for Tail-Sitter UAVs Using Accelera-
tion Model. Xu, W., +, LRA April 2020 3452-3459

Lightweight High Voltage Generator for Untethered Electroadhesive Perch-
ing of Micro Air Vehicles. Park, S., +, LRA July 2020 4485-4492

Marker-Less Micro Aerial Vehicle Detection and Localization Using Convo-
lutional Neural Networks. Vrba, M., +, LRA April 2020 2459-2466

Multi-Robot Active Sensing and Environmental Model Learning With Dis-
tributed Gaussian Process. Jang, D., +, LRA Oct. 2020 5905-5912

Multi-UAV Surveillance With Minimum Information Idleness and Latency 
Constraints. Scherer, J., +, LRA July 2020 4812-4819

Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 
T.V., +, LRA April 2020 1039-1046

Navigation and Control of Unconventional VTOL UAVs in Forward-Flight 
With Explicit Wind Velocity Estimation. Cohen, M.R., +, LRA April 2020 
1151-1158

Nonlinear MPC for Collision Avoidance and Control of UAVs With Dynamic 
Obstacles. Lindqvist, B., +, LRA Oct. 2020 6001-6008

Novel Model-Based Control Mixing Strategy for a Coaxial Push-Pull Multi-
rotor. Chebbi, J., +, LRA April 2020 485-491

Online Motion Planning for Deforming Maneuvering and Manipulation by 
Multilinked Aerial Robot Based on Differential Kinematics. Zhao, M., +, 
LRA April 2020 1602-1609

Online Trajectory Generation With Distributed Model Predictive Control for 
Multi-Robot Motion Planning. Luis, C.E., +, LRA April 2020 604-611

Persistent Intelligence, Surveillance, and Reconnaissance Using Multiple 
Autonomous Vehicles With Asynchronous Route Updates. Peterson, C.K., 
+, LRA Oct. 2020 5550-5557

Precise Landing of Autonomous Aerial Vehicles Using Vector Fields. Gon-
calves, V.M., +, LRA July 2020 4337-4344

Rectangular Pyramid Partitioning Using Integrated Depth Sensors (RAP-
PIDS): A Fast Planner for Multicopter Navigation. Bucki, N., +, LRA July 
2020 4626-4633



7043IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors

Robust 3D Tracking Control of an Underactuated Autonomous Airship. 
Adamski, W., +, LRA July 2020 4281-4288

Scalable Cooperative Transport of Cable-Suspended Loads With UAVs 
Using Distributed Trajectory Optimization. Jackson, B.E., +, LRA April 
2020 3368-3374

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

Stable Flight of a Flapping-Wing Micro Air Vehicle Under Wind Distur-
bance. Lee, J., +, LRA Oct. 2020 5685-5692

Target Search on Road Networks With Range-Constrained UAVs and 
Ground-Based Mobile Recharging Vehicles. Booth, K.E.C., +, LRA Oct. 
2020 6702-6709

TiltDrone: A Fully-Actuated Tilting Quadrotor Platform. Zheng, P., +, LRA 
Oct. 2020 6845-6852

Towards In-Flight Transfer of Payloads Between Multirotors. Shankar, A., +, 
LRA Oct. 2020 6201-6208

Towards the Long-Endurance Flight of an Insect-Inspired, Tailless, Two-
Winged, Flapping-Wing Flying Robot. Phan, H.V., +, LRA Oct. 2020 
5059-5066

Unmanned Aerial Sensor Placement for Cluttered Environments. Farinha, 
A., +, LRA Oct. 2020 6623-6630

Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 
Bio-Inspired Decoupled Wings. Tu, Z., +, LRA July 2020 4194-4201

Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
LRA April 2020 414-421

Voxgraph: Globally Consistent, Volumetric Mapping Using Signed Distance 
Function Submaps. Reijgwart, V., +, LRA Jan. 2020 227-234

WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 
for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681

Autonomous agents
Estimation With Fast Feature Selection in Robot Visual Navigation. 

Mousavi, H.K., +, LRA April 2020 3572-3579
When Your Robot Breaks: Active Learning During Plant Failure. Schrum, 

M.L., +, LRA April 2020 438-445
Autonomous robots

Robust Autonomous Navigation of Unmanned Aerial Vehicles (UAVs) for 
Warehouses’ Inventory Application. Kwon, W., +, LRA Jan. 2020 243-249

Autonomous underwater vehicles
2D Estimation of Velocity Relative to Water and Tidal Currents Based on 

Differential Pressure for Autonomous Underwater Vehicles. Meurer, C., +, 
LRA April 2020 3444-3451

Cooperative Localization and Unknown Currents Estimation Using Multiple 
Autonomous Underwater Vehicles. Kim, J., LRA April 2020 2365-2371

Coverage Path Planning With Track Spacing Adaptation for Autonomous 
Underwater Vehicles. Yordanova, V., +, LRA July 2020 4774-4780

Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

PointNetKL: Deep Inference for GICP Covariance Estimation in Bathymet-
ric SLAM. Torroba, I., +, LRA July 2020 4078-4085

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Autonomous vehicles
A Real-Time Approach for Chance-Constrained Motion Planning With 

Dynamic Obstacles. Castillo-Lopez, M., +, LRA April 2020 3620-3625
Exploiting Singular Configurations for Controllable, Low-Power Friction 

Enhancement on Unmanned Ground Vehicles. Foris, A., +, LRA April 
2020 3556-3563

GaitMesh: Controller-Aware Navigation Meshes for Long-Range Legged 
Locomotion Planning in Multi-Layered Environments. Brandao, M., +, 
LRA April 2020 3596-3603

Semantic Segmentation With Unsupervised Domain Adaptation Under 
Varying Weather Conditions for Autonomous Vehicles. Erkent, O., +, LRA 
April 2020 3580-3587

Autoregressive moving average processes
Long-Short Term Spatiotemporal Tensor Prediction for Passenger Flow Pro-

file. Li, Z., +, LRA Oct. 2020 5010-5017
Autoregressive processes

Generative Autoregressive Networks for 3D Dancing Move Synthesis From 
Music. Ahn, H., +, LRA April 2020 3501-3508

Axles
End-to-End Velocity Estimation for Autonomous Racing. Srinivasan, S., +, 

LRA Oct. 2020 6869-6875
Trailer-Maneuverability in N-Trailer Structures. Michalek, M.M., LRA Oct. 

2020 5105-5112

B

Band-pass filters
Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 

T.V., +, LRA April 2020 1039-1046
Ramus: A Frequency-Multiplexed Power Bus for Powering, Sensing and 

Controlling Robots. Nishizawa, Y., +, LRA July 2020 4126-4132
Bar codes

WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 
for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

Bars
Gyroscopic Tensegrity Robots. Goyal, R., +, LRA April 2020 1239-1246

Bathymetry
PointNetKL: Deep Inference for GICP Covariance Estimation in Bathymet-

ric SLAM. Torroba, I., +, LRA July 2020 4078-4085
Bayes methods

A Deep Learning Approach to Grasping the Invisible. Yang, Y., +, LRA April 
2020 2232-2239

Bayesian Local Sampling-Based Planning. Lai, T., +, LRA April 2020 1954-
1961

Bayesian Policy Optimization for Waste Crane With Garbage Inhomogene-
ity. Sasaki, H., +, LRA July 2020 4533-4540

Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 
Gan, L., +, LRA April 2020 790-797

Gaussian Process Online Learning With a Sparse Data Stream. Park, J., +, 
LRA Oct. 2020 5977-5984

Improving Robotic Cooking Using Batch Bayesian Optimization. Junge, K., 
+, LRA April 2020 760-765

Memory of Motion for Warm-Starting Trajectory Optimization. Lembono, 
T.S., +, LRA April 2020 2594-2601

Real Time Trajectory Prediction Using Deep Conditional Generative Mod-
els. Gomez-Gonzalez, S., +, LRA April 2020 970-976

Semantic Localization Considering Uncertainty of Object Recognition. 
Akai, N., +, LRA July 2020 4384-4391

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

Beams (structures)
Modeling of a Bending Supercoiled Polymer (SCP) Artificial Muscle. 

Zhang, J., LRA July 2020 3822-3829
Belief networks

A General Framework for Uncertainty Estimation in Deep Learning. Loquer-
cio, A., +, LRA April 2020 3153-3160

Semantic Localization Considering Uncertainty of Object Recognition. 
Akai, N., +, LRA July 2020 4384-4391

Belief propagation
TSBP: Tangent Space Belief Propagation for Manifold Learning. Cohn, T., 

+, LRA Oct. 2020 6694-6701
Bellows

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222



7044 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Wireless Soft Actuator Based on Liquid-Gas Phase Transition Controlled by 
Millimeter-Wave Irradiation. Ueno, S., +, LRA Oct. 2020 6483-6488

Belts
Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-

tems. Kimble, K., +, LRA April 2020 883-889
Localization of Inspection Device Along Belt Conveyors With Multiple 

Branches Using Deep Neural Networks. Yasutomi, A.Y., +, LRA April 2020 
2921-2928

Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 
K., +, LRA April 2020 2435-2442

Benchmark testing
Benchmarking Cluttered Robot Pick-and-Place Manipulation With the Box 

and Blocks Test. Morgan, A.S., +, LRA April 2020 454-461
Benchmarking Simulated Robotic Manipulation Through a Real World 

Dataset. Collins, J., +, LRA Jan. 2020 250-257
Safety Augmented Value Estimation From Demonstrations (SAVED): Safe 

Deep Model-Based RL for Sparse Cost Robotic Tasks. Thananjeyan, B., +, 
LRA April 2020 3612-3619

Bending
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 
Constrained Environments. Qi, X., +, LRA April 2020 1610-1617

A Sensorized Hybrid Gripper to Evaluate a Grasping Quality Based on a 
Largest Minimum Wrench. Park, W., +, LRA April 2020 3243-3250

Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 
of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Development of Visible Manipulator With Multi-Gear Array Mechanism for 
Laparoscopic Surgery. Wang, H., +, LRA April 2020 3090-3097

Distal Hyperextension Is Handy: High Range of Motion in Cluttered Envi-
ronments. Ruotolo, W., +, LRA April 2020 921-928

Fiber-Reinforced Soft Bending Actuator Control Utilizing On/Off Valves. 
Chen, C., +, LRA Oct. 2020 6732-6739

Learning-Based Fingertip Force Estimation for Soft Wearable Hand Robot 
With Tendon-Sheath Mechanism. Kang, B.B., +, LRA April 2020 946-953

Low-Cost Coil-Shaped Optical Fiber Displacement Sensor for a Twisted and 
Coiled Polymer Fiber Actuator Unit. Masuya, K., LRA Oct. 2020 6497-
6503

Milliscale Features Increase Friction of Soft Skin in Lubricated Contact. Li, 
M.S., +, LRA July 2020 4781-4787

Model-Based Pose Control of Inflatable Eversion Robot With Variable Stiff-
ness. Ataka, A., +, LRA April 2020 3398-3405

Modeling of a Bending Supercoiled Polymer (SCP) Artificial Muscle. 
Zhang, J., LRA July 2020 3822-3829

Modeling, Calibration, and Evaluation of a Tendon-Actuated Planar Parallel 
Continuum Robot. Nuelle, K., +, LRA Oct. 2020 5811-5818

On an Improved State Parametrization for Soft Robots With Piecewise Con-
stant Curvature and Its Use in Model Based Control. Della Santina, C., +, 
LRA April 2020 1001-1008

Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-
tridge, A.J., +, LRA July 2020 4014-4020

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

SMALLBug: A 30-mg Crawling Robot Driven by a High-Frequency Flexi-
ble SMA Microactuator. Nguyen, X., +, LRA Oct. 2020 6796-6803

Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal. 
Hamaguchi, S., +, LRA July 2020 4028-4034

Understanding Inchworm Crawling for Soft-Robotics. Gamus, B., +, LRA 
April 2020 1397-1404

Wrinkled Soft Sensor With Variable Afferent Morphology: Case of Bending 
Actuation. Qi, Q., +, LRA July 2020 4102-4109

Bifurcation
Modulation of Robot Orientation Via Leg-Obstacle Contact Positions. 

Ramesh, D., +, LRA April 2020 2054-2061
Bio-inspired materials

An Electrostatic/Gecko-Inspired Adhesives Soft Robotic Gripper. Alizade-
hyazdi, V., +, LRA July 2020 4679-4686

Bioelectric phenomena
Evaluation of the Response Characteristics of On-Chip Gel Actuators for 

Various Single Cell Manipulations. Wada, H., +, LRA Oct. 2020 5205-5212
Biological fluid dynamics

Dynamic Response of Swimming Paramecium Induced by Local Stimula-
tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Biological techniques
Dynamic Response of Swimming Paramecium Induced by Local Stimula-

tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Evaluation of the Response Characteristics of On-Chip Gel Actuators for 
Various Single Cell Manipulations. Wada, H., +, LRA Oct. 2020 5205-5212

High Speed Three Dimensional Tracking of Swimming Cell by Synchronous 
Modulation Between TeCE Camera and TAG Lens. Yamato, K., +, LRA 
April 2020 1907-1914

Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
Grammatikopoulou, M., +, LRA Jan. 2020 72-79

Biological tissues
A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-

dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

Automatic Design of Compliant Surgical Forceps With Adaptive Grasping 
Functions. Sun, Y., +, LRA April 2020 1095-1102

Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 
Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-
gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535

Compliant Control and Compensation for A Compact Cable-Driven Robotic 
Manipulator. Li, J., +, LRA Oct. 2020 5417-5424

Deep Learning Based Real-Time OCT Image Segmentation and Correction 
for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

LaryngoTORS: A Novel Cable-Driven Parallel Robotic System for Tran-
soral Laser Phonosurgery. Zhao, M., +, LRA April 2020 1516-1523

Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

SuPer: A Surgical Perception Framework for Endoscopic Tissue Manipula-
tion With Surgical Robotics. Li, Y., +, LRA April 2020 2294-2301

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Biology computing
High Speed Three Dimensional Tracking of Swimming Cell by Synchronous 

Modulation Between TeCE Camera and TAG Lens. Yamato, K., +, LRA 
April 2020 1907-1914

Biomechanics
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049



7045IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors

A Framework for Recognition and Prediction of Human Motions in 
Human-Robot Collaboration Using Probabilistic Motion Models. Callens, 
T., +, LRA Oct. 2020 5151-5158

A Hybrid Underwater Manipulator System With Intuitive Muscle-Level 
sEMG Mapping Control. Zhong, H., +, LRA April 2020 3198-3205

A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 
Therapy. Xu, J., +, LRA Oct. 2020 5385-5392

A Novel End-Effector Robot System Enabling to Monitor Upper-Extremity 
Posture During Robot-Aided Planar Reaching Movements. Hwang, Y., +, 
LRA April 2020 3035-3041

A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 
April 2020 2192-2199

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

An Anthropomorphic Robust Robotic Torso for Ventral/Dorsal and Lateral 
Motion With Weight Compensation. Reinecke, J., +, LRA July 2020 3876-
3883

Backdrivable and Fully-Portable Pneumatic Back Support Exoskeleton for 
Lifting Assistance. Heo, U., +, LRA April 2020 2047-2053

Characterizing Torso Stiffness in Female Adolescents With and Without 
Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Coordinated Appendages Accumulate More Energy to Self-Right on the 
Ground. Xuan, Q., +, LRA Oct. 2020 6137-6144

Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 
Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959

Design and Control of a Piezo Drill for Robotic Piezo-Driven Cell Penetra-
tion. Dai, C., +, LRA April 2020 339-345

Design and Prototyping of a Bio-Inspired Kinematic Sensing Suit for the 
Shoulder Joint: Precursor to a Multi-DoF Shoulder Exosuit. Varghese, R.J., 
+, LRA April 2020 540-547

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 
Microrobot. Su, M., +, LRA April 2020 806-812

Dynamic Response of Swimming Paramecium Induced by Local Stimula-
tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Elastomeric Continuously Variable Transmission Combined With Twisted 
String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484

Electronics-Free Logic Circuits for Localized Feedback Control of Multi-Ac-
tuator Soft Robots. Xu, K., +, LRA July 2020 3990-3997

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

Examining the Frictional Behavior of Primitive Contact Geometries for use 
as Robotic Finger Pads. Leddy, M.T., +, LRA April 2020 3137-3144

Exploring the Role of Palm Concavity and Adaptability in Soft Synergistic 
Robotic Hands. Capsi-Morales, P., +, LRA July 2020 4703-4710

Fluid-Structure Interaction Hydrodynamics Analysis on a Deformed Bionic 
Flipper With Non-Uniformly Distributed Stiffness. Huang, J., +, LRA July 
2020 4657-4662

Force-Guided High-Precision Grasping Control of Fragile and Deformable 
Objects Using sEMG-Based Force Prediction. Wen, R., +, LRA April 2020 
2762-2769

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Granular Jamming Feet Enable Improved Foot-Ground Interactions for 
Robot Mobility on Deformable Ground. Chopra, S., +, LRA July 2020 
3975-3981

Inflatable Soft Wearable Robot for Reducing Therapist Fatigue During 
Upper Extremity Rehabilitation in Severe Stroke. O'Neill, C., +, LRA July 
2020 3899-3906

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Inverse Statics Optimization for Compound Tensegrity Robots. Sabelhaus, 
A.P., +, LRA July 2020 3982-3989

Jamming-Free Immobilizing Grasps Using Dual-Friction Robotic Finger-
tips. Golan, Y., +, LRA April 2020 2889-2896

Leveraging the Human Operator in the Design and Control of Supernumer-
ary Robotic Limbs. Guggenheim, J., +, LRA April 2020 2177-2184

Model-Based Robotic Cell Aspiration: Tackling Nonlinear Dynamics and 
Varying Cell Sizes. Shan, G., +, LRA Jan. 2020 173-178

Object Recognition, Dynamic Contact Simulation, Detection, and Control 
of the Flexible Musculoskeletal Hand Using a Recurrent Neural Network 
With Parametric Bias. Kawaharazuka, K., +, LRA July 2020 4580-4587

OLYMPIC: A Modular, Tendon-Driven Prosthetic Hand With Novel Finger 
and Wrist Coupling Mechanisms. Liow, L., +, LRA April 2020 299-306

Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 
+, LRA Oct. 2020 6388-6395

Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-
tridge, A.J., +, LRA July 2020 4014-4020

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905

Quaternion-Based Trajectory Optimization of Human Postures for Inducing 
Target Muscle Activation Patterns. Teramae, T., +, LRA Oct. 2020 6607-
6614

Robustness in Human Manipulation of Dynamically Complex Objects 
Through Control Contraction Metrics. Bazzi, S., +, LRA April 2020 2578-
2585

Segmentation and Averaging of sEMG Muscle Activations Prior to Synergy 
Extraction. Costa-Garcia, A., +, LRA April 2020 3106-3112

sEMG-Based Human-in-the-Loop Control of Elbow Assistive Robots for 
Physical Tasks and Muscle Strength Training. Meattini, R., +, LRA Oct. 
2020 5795-5802

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180

Temporal Muscle Synergy Features Estimate Effects of Short-Term Reha-
bilitation in Sit-to-Stand of Post-Stroke Patients. Yang, N., +, LRA April 
2020 1796-1802

Tunable Multi-Modal Locomotion in Soft Dielectric Elastomer Robots. 
Duduta, M., +, LRA July 2020 3868-3875

Wrinkled Soft Sensor With Variable Afferent Morphology: Case of Bending 
Actuation. Qi, Q., +, LRA July 2020 4102-4109

Biomedical electrodes
Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 

Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-
eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Biomedical electronics
Haptic Surface Display based on Miniature Dielectric Fluid Transducers. 

Han, A.K., +, LRA July 2020 4021-4027
Biomedical equipment

Automated High-Productivity Microinjection System for Adherent Cells. 
Pan, F., +, LRA April 2020 1167-1174

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Biomedical imaging
Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 

Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831
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Biomedical measurement
A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 

April 2020 2192-2199
Biomedical MRI

A Realistic Simulation Environment for MRI-Based Robust Control of 
Untethered Magnetic Robots With Intra-Operational Imaging. Tiryaki, 
M.E., +, LRA July 2020 4501-4508

Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 
Actuator. He, Z., +, LRA April 2020 2100-2107

Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-
tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Biomedical optical imaging
Augmented Reality and Robotic-Assistance for Percutaneous Nephrolithot-

omy. Ferraguti, F., +, LRA July 2020 4556-4563
Creating a Soft Tactile Skin Employing Fluorescence Based Optical Sens-

ing. De Chiara, F., +, LRA April 2020 3375-3381
Deep Learning Based Real-Time OCT Image Segmentation and Correction 

for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

Detection and Control of Air Liquid Interface With an Open-Channel Micro-
fluidic Chip for Circulating Tumor Cells Isolation From Human Whole 
Blood. Turan, B., +, LRA Oct. 2020 5866-5872

PCA-Based Visual Servoing Using Optical Coherence Tomography. 
Dahroug, B., +, LRA April 2020 3430-3437

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Biomedical telemetry
Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-

rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976
Biomedical ultrasonics

Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 
Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Force-Ultrasound Fusion: Bringing Spine Robotic-US to the Next “Level”. 
Tirindelli, M., +, LRA Oct. 2020 5661-5668

The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-
eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Biomembranes
Design and Control of a Piezo Drill for Robotic Piezo-Driven Cell Penetra-

tion. Dai, C., +, LRA April 2020 339-345
BioMEMS

Detection and Control of Air Liquid Interface With an Open-Channel Micro-
fluidic Chip for Circulating Tumor Cells Isolation From Human Whole 
Blood. Turan, B., +, LRA Oct. 2020 5866-5872

Dynamic Response of Swimming Paramecium Induced by Local Stimula-
tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Evaluation of the Response Characteristics of On-Chip Gel Actuators for 
Various Single Cell Manipulations. Wada, H., +, LRA Oct. 2020 5205-5212

Model-Based Robotic Cell Aspiration: Tackling Nonlinear Dynamics and 
Varying Cell Sizes. Shan, G., +, LRA Jan. 2020 173-178

Biomimetics
A Chameleon Tongue Inspired Shooting Manipulator With Vision-Based 

Localization and Preying. Chen, R., +, LRA July 2020 4923-4930

A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-
prey Using Frame and Event Based Cameras. Youssef, I., +, LRA April 
2020 2395-2402

An Experimental Study on the Fish Body Flapping Patterns by Using a Bio-
mimetic Robot Fish. Xie, F., +, LRA Jan. 2020 64-71

Computational Structure Design of a Bio-Inspired Armwing Mechanism. 
Sihite, E., +, LRA Oct. 2020 5929-5936

Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 
Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959

Musculoskeletal AutoEncoder: A Unified Online Acquisition Method of 
Intersensory Networks for State Estimation, Control, and Simulation of 
Musculoskeletal Humanoids. Kawaharazuka, K., +, LRA April 2020 2411-
2418

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905

Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 
Bio-Inspired Decoupled Wings. Tu, Z., +, LRA July 2020 4194-4201

Biopsy
Generative Localization With Uncertainty Estimation Through Video-CT 

Data for Bronchoscopic Biopsy. Zhao, C., +, LRA Jan. 2020 258-265
Blades

A Morphing Cargo Drone for Safe Flight in Proximity of Humans. Korna-
towski, P.M., +, LRA July 2020 4233-4240

IMU-Based Inertia Estimation for a Quadrotor Using Newton-Euler Dynam-
ics. Svacha, J., +, LRA July 2020 3861-3867

Blood
Automated Complete Blood Cell Count and Malaria Pathogen Detection 

Using Convolution Neural Network. Chowdhury, A.B., +, LRA April 2020 
1047-1054

Detection and Control of Air Liquid Interface With an Open-Channel Micro-
fluidic Chip for Circulating Tumor Cells Isolation From Human Whole 
Blood. Turan, B., +, LRA Oct. 2020 5866-5872

Blood vessels
Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 

Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954
The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-

eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Boiling point
Liquid Pouch Motors: Printable Planar Actuators Driven by Liquid-to-Gas 

Phase Change for Shape-Changing Interfaces. Narumi, K., +, LRA July 
2020 3915-3922

Wireless Soft Actuator Based on Liquid-Gas Phase Transition Controlled by 
Millimeter-Wave Irradiation. Ueno, S., +, LRA Oct. 2020 6483-6488

Bone
A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 

Lauretti, C., +, LRA April 2020 2554-2561
Characterizing Torso Stiffness in Female Adolescents With and Without 

Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641
Force-Ultrasound Fusion: Bringing Spine Robotic-US to the Next “Level”. 

Tirindelli, M., +, LRA Oct. 2020 5661-5668
Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 

+, LRA Oct. 2020 6388-6395
Boundary-elements methods

Computationally Efficient Harmonic-Based Reactive Exploration. Grontas, 
P.D., +, LRA April 2020 2280-2285

Bragg gratings
Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 

for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168
Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 

Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694
Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-

tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Brain
A Cerebellar Internal Models Control Architecture for Online Sensorimotor 

Adaptation of a Humanoid Robot Acting in a Dynamic Environment. Cap-
olei, M.C., +, LRA Jan. 2020 80-87
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A Hybrid Compact Neural Architecture for Visual Place Recognition. Chan-
can, M., +, LRA April 2020 993-1000

A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-
dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 
Safety. Ye, M., +, LRA April 2020 1405-1412

Robotic Episodic Cognitive Learning Inspired by Hippocampal Spatial 
Cells. Zou, Q., +, LRA Oct. 2020 5573-5580

Brakes
Wide Area Exploration System Using Passive-Follower Robots Towed by 

Multiple Winches. Luces, J.V.S., +, LRA Oct. 2020 6459-6466
Braking

Wide Area Exploration System Using Passive-Follower Robots Towed by 
Multiple Winches. Luces, J.V.S., +, LRA Oct. 2020 6459-6466

Brightness
Event-Based Visual Place Recognition With Ensembles of Temporal Win-

dows. Fischer, T., +, LRA Oct. 2020 6924-6931
Brownian motion

Coordinated Optical Tweezing and Manipulation of Multiple Microscopic 
Objects With Stochastic Perturbations. Ta, Q.M., +, LRA April 2020 3169-
3175

Brushless motors
An Open Torque-Controlled Modular Robot Architecture for Legged Loco-

motion Research. Grimminger, F., +, LRA April 2020 3650-3657
Building management systems

Building Energy-Cost Maps From Aerial Images and Ground Robot Mea-
surements With Semi-Supervised Deep Learning. Wei, M., +, LRA Oct. 
2020 5136-5142

Buildings (structures)
Autonomous Reflectance Transformation Imaging by a Team of Unmanned 

Aerial Vehicles. Kratky, V., +, LRA April 2020 2302-2309
Cooperative Aerial-Ground Multi-Robot System for Automated Construc-

tion Tasks. Krizmancic, M., +, LRA April 2020 798-805

C

Cables (mechanical)
Adaptive Cross-Coupled Control of Cable-Driven Parallel Robots With 

Model Uncertainties. Shang, W., +, LRA July 2020 4110-4117
Compliant Control and Compensation for A Compact Cable-Driven Robotic 

Manipulator. Li, J., +, LRA Oct. 2020 5417-5424
Design and Control of a Variable Aerial Cable Towed System. Li, Z., +, LRA 

April 2020 636-643
Design, Modeling, and Implementation of a 7-DOF Cable-Driven Haptic 

Device With a Configurable Cable Platform. Lambert, P., +, LRA Oct. 
2020 5764-5771

Differential Flatness Based Path Planning With Direct Collocation on 
Hybrid Modes for a Quadrotor With a Cable-Suspended Payload. Zeng, J., 
+, LRA April 2020 3074-3081

Efficient Wrench-Closure and Interference-Free Conditions Verification 
for Cable-Driven Parallel Robot Trajectories Using a Ray-Based Method. 
Zhang, Z., +, LRA Jan. 2020 8-15

Full-Pose Manipulation Control of a Cable-Suspended Load With Multiple 
UAVs Under Uncertainties. Sanalitro, D., +, LRA April 2020 2185-2191

Inverse Statics Optimization for Compound Tensegrity Robots. Sabelhaus, 
A.P., +, LRA July 2020 3982-3989

Modeling and Experimental Verification of a Cable-Constrained Synchro-
nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Precision Assembly of Heavy Objects Suspended With Multiple Cables 
From a Crane. Hoffman, R., +, LRA Oct. 2020 6876-6883

Robotic Manipulation Planning for Shaping Deformable Linear Objects 
WithEnvironmental Contacts. Zhu, J., +, LRA Jan. 2020 16-23

Robust 2½D Visual Servoing of A Cable-Driven Parallel Robot Thanks to 
Trajectory Tracking. Zake, Z., +, LRA April 2020 660-667

CAD
Addressing the Sim2Real Gap in Robotic 3-D Object Classification. Weibel, 

J., +, LRA April 2020 407-413
Benchmark for Bimanual Robotic Manipulation of Semi-Deformable 

Objects. Chatzilygeroudis, K., +, LRA April 2020 2443-2450
SIMPA: Soft-Grasp Infant Myoelectric Prosthetic Arm. De Barrie, D., +, 

LRA April 2020 699-704
Calibration

6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-
sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A Dual Quaternion-Based Approach for Coordinate Calibration of Dual 
Robots in Collaborative Motion. Fu, Z., +, LRA July 2020 4086-4093

A New Approach to 3D ICP Covariance Estimation. Brossard, M., +, LRA 
April 2020 744-751

A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 
Safety. Ye, M., +, LRA April 2020 1405-1412

A Stable Adaptive Observer for Hard-Iron and Soft-Iron Bias Calibration 
and Compensation for Two-Axis Magnetometers: Theory and Experimen-
tal Evaluation. Spielvogel, A.R., +, LRA April 2020 1295-1302

ACMarker: Acoustic Camera-Based Fiducial Marker System in Underwater 
Environment. Wang, Y., +, LRA Oct. 2020 5018-5025

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Extrinsic Calibration of an Eye-In-Hand 2D LiDAR Sensor in Unstructured 
Environments Using ICP. Peters, A., +, LRA April 2020 929-936

Flow-Motion and Depth Network for Monocular Stereo and Beyond. Wang, 
K., +, LRA April 2020 3307-3314

Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547

Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 
Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694

Investigation of a Hybrid Kinematic Calibration Method for the “Sina” Sur-
gical Robot. Alamdar, A., +, LRA Oct. 2020 5276-5282

Morphology-Agnostic Visual Robotic Control. Yang, B., +, LRA April 2020 
766-773

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

Sim-To-Real Transfer Learning Approach for Tracking Multi-DOF Ankle 
Motions Using Soft Strain Sensors. Park, H., +, LRA April 2020 3525-
3532

Spatiotemporal Calibration of Camera and 3D Laser Scanner. Nowicki, M.R., 
LRA Oct. 2020 6451-6458

Spatiotemporal Camera-LiDAR Calibration: A Targetless and Structureless 
Approach. Park, C., +, LRA April 2020 1556-1563

Ultra–Thin Joint Torque Sensor With Enhanced Sensitivity for Robotic 
Application. Seok, D., +, LRA Oct. 2020 5873-5880

Wide Area Exploration System Using Passive-Follower Robots Towed by 
Multiple Winches. Luces, J.V.S., +, LRA Oct. 2020 6459-6466

Cameras
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
A Device for Rapid, Automated Trimming of Insect-Sized Flying Robots. 

Dhingra, D., +, LRA April 2020 1373-1380
A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-

prey Using Frame and Event Based Cameras. Youssef, I., +, LRA April 
2020 2395-2402

A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 
LRA April 2020 3129-3136

ACMarker: Acoustic Camera-Based Fiducial Marker System in Underwater 
Environment. Wang, Y., +, LRA Oct. 2020 5018-5025

Action Description From 2D Human Postures in Care Facilities. Takano, W., 
+, LRA April 2020 774-781

AMAE: Adaptive Motion-Agnostic Encoder for Event-Based Object Classi-
fication. Deng, Y., +, LRA July 2020 4596-4603
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An Experimental Comparison Towards Autonomous Camera Navigation to 
Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

Autonomous Reflectance Transformation Imaging by a Team of Unmanned 
Aerial Vehicles. Kratky, V., +, LRA April 2020 2302-2309

Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 
Gan, L., +, LRA April 2020 790-797

Benchmark for Human-to-Robot Handovers of Unseen Containers With 
Unknown Filling. Sanchez-Matilla, R., +, LRA April 2020 1642-1649

Boosting Real-Time Driving Scene Parsing With Shared Semantics. Xiang, 
Z., +, LRA April 2020 596-603

C*: Cross-Modal Simultaneous Tracking and Rendering for 6-DoF Monoc-
ular Camera Localization Beyond Modalities. Oishi, S., +, LRA Oct. 2020 
5229-5236

Cooperative Visual-Inertial Odometry: Analysis of Singularities, Degenera-
cies and Minimal Cases. Martinelli, A., LRA April 2020 668-675

Corners for Layout: End-to-End Layout Recovery From 360 Images. Fer-
nandez-Labrador, C., +, LRA April 2020 1255-1262

Cross-Drone Binocular Coordination for Ground Moving Target Tracking in 
Occlusion-Rich Scenarios. Chang, Y., +, LRA April 2020 3161-3168

DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728

DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 
Saputra, M.R.U., +, LRA April 2020 1672-1679

Delta Descriptors: Change-Based Place Representation for Robust Visual 
Localization. Garg, S., +, LRA Oct. 2020 5120-5127

Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Event-Based Visual Place Recognition With Ensembles of Temporal Win-
dows. Fischer, T., +, LRA Oct. 2020 6924-6931

Evolved Neuromorphic Control for High Speed Divergence-Based Landings 
of MAVs. Hagenaars, J.J., +, LRA Oct. 2020 6239-6246

Experimental Evaluation and Characterization of Radioactive Source Effects 
on Robot Visual Localization and Mapping. Lee, E.S., +, LRA April 2020 
3259-3266

Extrinsic Calibration of an Eye-In-Hand 2D LiDAR Sensor in Unstructured 
Environments Using ICP. Peters, A., +, LRA April 2020 929-936

Flow-Motion and Depth Network for Monocular Stereo and Beyond. Wang, 
K., +, LRA April 2020 3307-3314

GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 
Models. Huang, H., +, LRA Oct. 2020 5043-5050

Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547

HDMI-Loc: Exploiting High Definition Map Image for Precise Localization 
via Bitwise Particle Filter. Jeong, J., +, LRA Oct. 2020 6310-6317

HDR Reconstruction Based on the Polarization Camera. Wu, X., +, LRA Oct. 
2020 5113-5119

High Speed Three Dimensional Tracking of Swimming Cell by Synchronous 
Modulation Between TeCE Camera and TAG Lens. Yamato, K., +, LRA 
April 2020 1907-1914

Hybrid Camera Pose Estimation With Online Partitioning for SLAM. Li, X., 
+, LRA April 2020 1453-1460

Improved Data Association Using Buffered Pose Adjustment for Map-Aided 
Localization. Welte, A., +, LRA Oct. 2020 6334-6341

Improving Visual Feature Extraction in Glacial Environments. Morad, S.D., 
+, LRA April 2020 385-390

KeySLAM: Robust RGB-D Camera Tracking Using Adaptive VO and Opti-
mal Key-Frame Selection. Han, K.M., +, LRA Oct. 2020 6940-6947

Learning Depth With Very Sparse Supervision. Loquercio, A., +, LRA Oct. 
2020 5542-5549

Morphology-Agnostic Visual Robotic Control. Yang, B., +, LRA April 2020 
766-773

Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 
T.V., +, LRA April 2020 1039-1046

OriNet: Robust 3-D Orientation Estimation With a Single Particular IMU. 
Esfahani, M.A., +, LRA April 2020 399-406

Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

Perspective-2-Ellipsoid: Bridging the Gap Between Object Detections and 
6-DoF Camera Pose. Gaudilliere, V., +, LRA Oct. 2020 5189-5196

Real-Time Soft Body 3D Proprioception via Deep Vision-Based Sensing. 
Wang, R., +, LRA April 2020 3382-3389

Regression Forest Based RGB-D Visual Relocalization Using Coarse-to-
Fine Strategy. Wang, J., +, LRA July 2020 4431-4438

RGB-D Recognition and Localization of Cases for Robotic Depalletizing in 
Supermarkets. Arpenti, P., +, LRA Oct. 2020 6233-6238

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

RLBench: The Robot Learning Benchmark & Learning Environment. 
James, S., +, LRA April 2020 3019-3026

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

SilhoNet-Fisheye: Adaptation of A ROI Based Object Pose Estimation Net-
work to Monocular Fisheye Images. Billings, G., +, LRA July 2020 4241-
4248

Skeleton-Based Conditionally Independent Gaussian Process Implicit Sur-
faces for Fusion in Sparse to Dense 3D Reconstruction. Wu, L., +, LRA 
April 2020 1532-1539

Spatiotemporal Calibration of Camera and 3D Laser Scanner. Nowicki, M.R., 
LRA Oct. 2020 6451-6458

Spatiotemporal Camera-LiDAR Calibration: A Targetless and Structureless 
Approach. Park, C., +, LRA April 2020 1556-1563

Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Towards Privacy-Preserving Ego-Motion Estimation Using an Extremely 
Low-Resolution Camera. Shariati, A., +, LRA April 2020 1223-1230

Unsupervised Depth Completion From Visual Inertial Odometry. Wong, A., 
+, LRA April 2020 1899-1906

Variational Fisheye Stereo. Roxas, M., +, LRA April 2020 1303-1310
Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 

J., +, LRA Oct. 2020 6512-6519
Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 

LRA April 2020 422-429
Windowed Bundle Adjustment Framework for Unsupervised Learning of 

Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Cancer
Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 

Actuator. He, Z., +, LRA April 2020 2100-2107
Detection and Control of Air Liquid Interface With an Open-Channel Micro-

fluidic Chip for Circulating Tumor Cells Isolation From Human Whole 
Blood. Turan, B., +, LRA Oct. 2020 5866-5872

Model-Based Robotic Cell Aspiration: Tackling Nonlinear Dynamics and 
Varying Cell Sizes. Shan, G., +, LRA Jan. 2020 173-178

Self-Propelled Colonoscopy Robot Using Flexible Paddles. Osawa, K., +, 
LRA Oct. 2020 6710-6716

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

Capacitance measurement
Identification and Control of a Nonlinear Soft Actuator and Sensor System. 

Johnson, B.K., +, LRA July 2020 3783-3790
Capacitive sensors

6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-
sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A Stretchable Capacitive Sensory Skin for Exploring Cluttered Environ-
ments. Gruebele, A., +, LRA April 2020 1750-1757
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Dynamically Reconfigurable Tactile Sensor for Robotic Manipulation. Huh, 
T.M., +, LRA April 2020 2562-2569

Identification and Control of a Nonlinear Soft Actuator and Sensor System. 
Johnson, B.K., +, LRA July 2020 3783-3790

Learning to Collaborate From Simulation for Robot-Assisted Dressing. 
Clegg, A., +, LRA April 2020 2746-2753

Sim-To-Real Transfer Learning Approach for Tracking Multi-DOF Ankle 
Motions Using Soft Strain Sensors. Park, H., +, LRA April 2020 3525-
3532

Carbon
Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-

pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760
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2020 5260-5267

Pauses Provide Effective Control for an Underactuated Oscillating Swim-
ming Robot. Knizhnik, G., +, LRA Oct. 2020 5075-5080
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A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 
Safety. Ye, M., +, LRA April 2020 1405-1412

A Teleoperation Framework for Mobile Robots Based on Shared Control. 
Luo, J., +, LRA April 2020 377-384
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LRA April 2020 2873-2880
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2020 6884-6891

Path Planning With Local Motion Estimations. Guzzi, J., +, LRA April 2020 
2586-2593
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Cycle. Boldrer, M., +, LRA April 2020 3251-3258
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Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
ronments. Zhou, S., +, LRA April 2020 500-507

Task Space Control of Articulated Robot Near Kinematic Singularity: For-
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+, LRA Oct. 2020 5550-5557

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

Computational fluid dynamics
Fluid-Structure Interaction Hydrodynamics Analysis on a Deformed Bionic 
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A Multimodal Target-Source Classifier With Attention Branches to Under-
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A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-
prey Using Frame and Event Based Cameras. Youssef, I., +, LRA April 
2020 2395-2402
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Motion Planning Explorer: Visualizing Local Minima Using a Local-Min-
ima Tree. Orthey, A., +, LRA April 2020 346-353

Polylidar - Polygons From Triangular Meshes. Castagno, J., +, LRA July 
2020 4634-4641

Self-Attention Based Visual-Tactile Fusion Learning for Predicting Grasp 
Outcomes. Cui, S., +, LRA Oct. 2020 5827-5834

Databases
Kinematic Redundancy Resolution for Humanoid Robots by Human Motion 

Database. Yamane, K., LRA Oct. 2020 6948-6955
Decentralized control

AirCapRL: Autonomous Aerial Human Motion Capture Using Deep Rein-
forcement Learning. Tallamraju, R., +, LRA Oct. 2020 6678-6685

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

DCAD: Decentralized Collision Avoidance With Dynamics Constraints for 
Agile Quadrotor Swarms. Arul, S.H., +, LRA April 2020 1191-1198

Experimental Comparison of Decentralized Task Allocation Algorithms 
Under Imperfect Communication. Nayak, S., +, LRA April 2020 572-579

GLAS: Global-to-Local Safe Autonomy Synthesis for Multi-Robot Motion 
Planning With End-to-End Learning. Riviere, B., +, LRA July 2020 4249-
4256
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Multi-Agent Formation Control Based on Distributed Estimation With Pre-
scribed Performance. Stamouli, C.J., +, LRA April 2020 2929-2934

Scalable Cooperative Transport of Cable-Suspended Loads With UAVs 
Using Distributed Trajectory Optimization. Jackson, B.E., +, LRA April 
2020 3368-3374

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

Swarm Relays: Distributed Self-Healing Ground-and-Air Connectivity 
Chains. Varadharajan, V.S., +, LRA Oct. 2020 5347-5354

Decision making
AirCapRL: Autonomous Aerial Human Motion Capture Using Deep Rein-

forcement Learning. Tallamraju, R., +, LRA Oct. 2020 6678-6685
Next-Best-Sense: A Multi-Criteria Robotic Exploration Strategy for RFID 

Tags Discovery. Polvara, R., +, LRA July 2020 4477-4484
Decision theory

Planning With Uncertain Specifications (PUnS). Shah, A., +, LRA April 2020 
3414-3421

Reinforcement Learning for POMDP: Partitioned Rollout and Policy Itera-
tion With Application to Autonomous Sequential Repair Problems. Bhat-
tacharya, S., +, LRA July 2020 3967-3974

State-Continuity Approximation of Markov Decision Processes via Finite 
Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Decision trees
Grasp It Like a Pro: Grasp of Unknown Objects With Robotic Hands Based 

on Skilled Human Expertise. Gabellieri, C., +, LRA April 2020 2808-2815
Interpretable Run-Time Monitoring and Replanning for Safe Autonomous 

Systems Operations. Franco, C.D., +, LRA April 2020 2427-2434
Decoding

Segmenting the Future. Chiu, H., +, LRA July 2020 4202-4209
Deep learning

DeepGait: Planning and Control of Quadrupedal Gaits Using Deep Rein-
forcement Learning. Tsounis, V., +, LRA April 2020 3699-3706

Depth Based Semantic Scene Completion With Position Importance Aware 
Loss. Li, J., +, LRA Jan. 2020 219-226

Generative Localization With Uncertainty Estimation Through Video-CT 
Data for Bronchoscopic Biopsy. Zhao, C., +, LRA Jan. 2020 258-265

Guided Constrained Policy Optimization for Dynamic Quadrupedal Robot 
Locomotion. Gangapurwala, S., +, LRA April 2020 3642-3649

Learning One-Shot Imitation From Humans Without Humans. Bonardi, A., 
+, LRA April 2020 3533-3539

Learning Semantic Keypoint Representations for Door Opening Manipula-
tion. Wang, J., +, LRA Oct. 2020 6980-6987

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

When Your Robot Breaks: Active Learning During Plant Failure. Schrum, 
M.L., +, LRA April 2020 438-445

Deformation
A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 

Hainsworth, T., +, LRA July 2020 4118-4125
A Learnt Approach for the Design of Magnetically Actuated Shape Forming 

Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944
A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 

Estimation. Zhou, J., +, LRA April 2020 1867-1874
Anisotropic Soft Robots Based on 3D Printed Meso-Structured Materials: 

Design, Modeling by Homogenization and Simulation. Vanneste, F., +, 
LRA April 2020 2380-2386

Automatic Shape Control of Deformable Wires Based on Model-Free Visual 
Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259

Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 
Structures. Sedal, A., +, LRA April 2020 2272-2279

Elastomeric Continuously Variable Transmission Combined With Twisted 
String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484

Fluid-Structure Interaction Hydrodynamics Analysis on a Deformed Bionic 
Flipper With Non-Uniformly Distributed Stiffness. Huang, J., +, LRA July 
2020 4657-4662

Rolling Soft Membrane-Driven Tensegrity Robots. Baines, R.L., +, LRA Oct. 
2020 6567-6574

Rotary Motion and Manipulation Using Electro-Hydraulic Actuator With 
Asymmetric Electrodes. Kim, S., +, LRA July 2020 3945-3951

Soft Fingertips With Tactile Sensing and Active Deformation for Robust 
Grasping of Delicate Objects. He, L., +, LRA April 2020 2714-2721

Delays
A Passivity-Shortage Based Control Design for Teleoperation With 

Time-Varying Delays. Venkateswaran, D.B., +, LRA July 2020 4070-4077
Energy-Based Cooperative Control for Landing Fixed-Wing UAVs on 

Mobile Platforms Under Communication Delays. Muskardin, T., +, LRA 
Oct. 2020 5081-5088

Enhancing the Transparency by Onomatopoeia for Passivity-Based 
Time-Delayed Teleoperation. Zhu, Y., +, LRA April 2020 2981-2986

Proxy-Based Approach for Position Synchronization of Delayed Robot 
Coupling Without Sacrificing Performance. Singh, H., +, LRA Oct. 2020 
6599-6606

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
Passivity Approach With Preservation of Physical Coupling Behavior. 
Panzirsch, M., +, LRA Oct. 2020 6756-6763

Demand side management
Novel Energy- and Maintenance-Aware Collaborative Scheduling for A 

Hybrid Flow Shop Based on Dual Memetic Algorithms. Wang, J., +, LRA 
Oct. 2020 5613-5620

Design
Simulation-Ready Characterization of Soft Robotic Materials. Schumacher, 

C., +, LRA July 2020 3775-3782
Design engineering

A Morphing Cargo Drone for Safe Flight in Proximity of Humans. Korna-
towski, P.M., +, LRA July 2020 4233-4240

Anisotropic Soft Robots Based on 3D Printed Meso-Structured Materials: 
Design, Modeling by Homogenization and Simulation. Vanneste, F., +, 
LRA April 2020 2380-2386

Benchmarking Protocols for Evaluating Grasp Strength, Grasp Cycle Time, 
Finger Strength, and Finger Repeatability of Robot End-Effectors. Falco, 
J., +, LRA April 2020 644-651

Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-
tems. Kimble, K., +, LRA April 2020 883-889

Design of an Electromagnetic Actuator for an Insect-Scale Spinning-Wing 
Robot. Bhushan, P., +, LRA July 2020 4188-4193

Exploring the Role of Palm Concavity and Adaptability in Soft Synergistic 
Robotic Hands. Capsi-Morales, P., +, LRA July 2020 4703-4710

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

Shape-Morphing Wheel Design and Analysis for Step Climbing in High 
Speed Locomotion. Ryu, S., +, LRA April 2020 1977-1982

Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 
K., +, LRA April 2020 2435-2442

Dexterous manipulators
6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-

sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A Dexterous Soft Robotic Hand for Delicate In-Hand Manipulation. Abon-
dance, S., +, LRA Oct. 2020 5502-5509

A Hybrid Underwater Manipulator System With Intuitive Muscle-Level 
sEMG Mapping Control. Zhong, H., +, LRA April 2020 3198-3205

A Learnt Approach for the Design of Magnetically Actuated Shape Forming 
Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944

A Manipulability Criterion for Magnetic Actuation of Miniature Swimmers 
With Flexible Flagellum. Begey, J., +, LRA July 2020 4891-4898

A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 
Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372

A Programmably Compliant Origami Mechanism for Dynamically Dexter-
ous Robots. Chen, W., +, LRA April 2020 2131-2137

A Reconfigurable Design for Omni-Adaptive Grasp Learning. Wan, F., +, 
LRA July 2020 4210-4217

A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-
market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617
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A Sensorized Hybrid Gripper to Evaluate a Grasping Quality Based on a 
Largest Minimum Wrench. Park, W., +, LRA April 2020 3243-3250

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

A Tendon-Driven Robot Gripper With Passively Switchable Underactuated 
Surface and its Physics Simulation Based Parameter Optimization. Ko, T., 
LRA Oct. 2020 5002-5009

A Variable-Structure Robot Hand That Uses the Environment to Achieve 
General Purpose Grasps. Golan, Y., +, LRA July 2020 4804-4811

An Algorithm to Design Redundant Manipulators of Optimally Fault-Tol-
erant Kinematic Structure. Almarkhi, A.A., +, LRA July 2020 4727-4734

An Origami-Inspired Variable Friction Surface for Increasing the Dexterity 
of Robotic Grippers. Lu, Q., +, LRA April 2020 2538-2545

Benchmark for Bimanual Robotic Manipulation of Semi-Deformable 
Objects. Chatzilygeroudis, K., +, LRA April 2020 2443-2450

Benchmarking Cluttered Robot Pick-and-Place Manipulation With the Box 
and Blocks Test. Morgan, A.S., +, LRA April 2020 454-461

Benchmarking In-Hand Manipulation. Cruciani, S., +, LRA April 2020 588-
595

Benchmarking Protocol for Grasp Planning Algorithms. Bekiroglu, Y., +, 
LRA April 2020 315-322

BLT Gripper: An Adaptive Gripper With Active Transition Capability 
Between Precise Pinch and Compliant Grasp. Kim, Y., +, LRA Oct. 2020 
5518-5525

Design, Modeling, and Implementation of a 7-DOF Cable-Driven Haptic 
Device With a Configurable Cable Platform. Lambert, P., +, LRA Oct. 
2020 5764-5771

DIGIT: A Novel Design for a Low-Cost Compact High-Resolution Tactile 
Sensor With Application to In-Hand Manipulation. Lambeta, M., +, LRA 
July 2020 3838-3845

End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 
GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Exploring the Role of Palm Concavity and Adaptability in Soft Synergistic 
Robotic Hands. Capsi-Morales, P., +, LRA July 2020 4703-4710

Grasp It Like a Pro: Grasp of Unknown Objects With Robotic Hands Based 
on Skilled Human Expertise. Gabellieri, C., +, LRA April 2020 2808-2815

GRASPA 1.0: GRASPA is a Robot Arm graSping Performance BenchmArk. 
Bottarel, F., +, LRA April 2020 836-843

Grasping With the SoftPad, a Soft Sensorized Surface for Exploiting Envi-
ronmental Constraints With Rigid Grippers. Gaudeni, C., +, LRA July 
2020 3884-3891

Incorporating Object Intrinsic Features Within Deep Grasp Affordance Pre-
diction. Veres, M., +, LRA Oct. 2020 6009-6016

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Invariant Transform Experience Replay: Data Augmentation for Deep Rein-
forcement Learning. Lin, Y., +, LRA Oct. 2020 6615-6622

Jamming-Free Immobilizing Grasps Using Dual-Friction Robotic Finger-
tips. Golan, Y., +, LRA April 2020 2889-2896

Learning Task-Oriented Grasping From Human Activity Datasets. Kokic, 
M., +, LRA April 2020 3352-3359

Manipulation Planning and Control for Shelf Replenishment. Costanzo, M., 
+, LRA April 2020 1595-1601

Modeling, Optimization, and Experimentation of the ParaGripper for 
In-Hand Manipulation Without Parasitic Rotation. Liu, H., +, LRA April 
2020 3011-3018

Modular, Accessible, Sensorized Objects for Evaluating the Grasping and 
Manipulation Capabilities of Grippers and Hands. Gao, G., +, LRA Oct. 
2020 6105-6112

Motion Planning for Dual-Arm Manipulation of Elastic Rods. Sintov, A., +, 
LRA Oct. 2020 6065-6072

Multi-Modal Transfer Learning for Grasping Transparent and Specular 
Objects. Weng, T., +, LRA July 2020 3791-3798

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

New Soft Robot Hand Configuration With Combined Biotensegrity and 
Thin Artificial Muscle. Li, W., +, LRA July 2020 4345-4351

Object-Agnostic Dexterous Manipulation of Partially Constrained Trajecto-
ries. Morgan, A.S., +, LRA Oct. 2020 5494-5501

Object-Level Impedance Control for Dexterous In-Hand Manipulation. 
Pfanne, M., +, LRA April 2020 2987-2994

Online Acquisition of Close-Range Proximity Sensor Models for Precise 
Object Grasping and Verification. Hasegawa, S., +, LRA Oct. 2020 5993-
6000

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

Piezoelectric Grippers for Mobile Micromanipulation. Abondance, T., +, 
LRA July 2020 4407-4414

Plucking Motions for Tea Harvesting Robots Using Probabilistic Movement 
Primitives. Motokura, K., +, LRA April 2020 3275-3282

RIDM: Reinforced Inverse Dynamics Modeling for Learning from a Single 
Observed Demonstration. Pavse, B.S., +, LRA Oct. 2020 6262-6269

Robotic Manipulation Planning for Shaping Deformable Linear Objects 
WithEnvironmental Contacts. Zhu, J., +, LRA Jan. 2020 16-23

Six-Axis Force/Torque Fingertip Sensor for an Anthropomorphic Robot 
Hand. Kim, U., +, LRA Oct. 2020 5566-5572

Soft Fingertips With Tactile Sensing and Active Deformation for Robust 
Grasping of Delicate Objects. He, L., +, LRA April 2020 2714-2721

Soft Robotic Gripper With Compliant Cell Stacks for Industrial Part Han-
dling. Netzev, M., +, LRA Oct. 2020 6821-6828

Soft Tactile Fingertip to Estimate Orientation and the Contact State of Thin 
Rectangular Objects. Rosle, M.H., +, LRA Jan. 2020 159-166

UniGrasp: Learning a Unified Model to Grasp With Multifingered Robotic 
Hands. Shao, L., +, LRA April 2020 2286-2293

VaLeNS: Design of a Novel Variable Length Nested Soft Arm. Uppalapati, 
N.K., +, LRA April 2020 1135-1142

Diagnostic radiography
Characterizing Torso Stiffness in Female Adolescents With and Without 

Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641
Dielectric devices

Tunable Multi-Modal Locomotion in Soft Dielectric Elastomer Robots. 
Duduta, M., +, LRA July 2020 3868-3875

Dielectric materials
3D Electromagnetic Reconfiguration Enabled by Soft Continuum Robots. 

Gan, L.T., +, LRA April 2020 1704-1711
Differential equations

Gyroscopic Tensegrity Robots. Goyal, R., +, LRA April 2020 1239-1246
Differential games

Optimal Strategies for a Class of Multi-Player Reach-Avoid Differential 
Games in 3D Space. Garcia, E., +, LRA July 2020 4257-4264

Differential geometry
Analysis of Minima for Geodesic and Chordal Cost for a Minimal 2-D Pose-

Graph SLAM Problem. Kong, F.H., +, LRA April 2020 323-330
Differentiation

The Complex-Step Derivative Approximation on Matrix Lie Groups. Cos-
sette, C.C., +, LRA April 2020 906-913

Directed graphs
Automatic Classification Error Detection and Correction for Robust Human 

Activity Recognition. Mojarad, R., +, LRA April 2020 2208-2215
Disasters

Flight Path Planning of Solar-Powered UAV for Sustainable Communication 
Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779

Discrete cosine transforms
Direct Visual Servoing in the Frequency Domain. Marchand, E., LRA April 

2020 620-627
Discrete event systems

Modeling and Control of Heterogeneous Agricultural Field Robots Based on 
Ramadge–Wonham Theory. Ju, C., +, LRA Jan. 2020 48-55

Discrete systems
Hierarchical and Safe Motion Control for Cooperative Locomotion of 

Robotic Guide Dogs and Humans: A Hybrid Systems Approach. Hamed, 
K.A., +, LRA Jan. 2020 56-63



7058 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Discrete time systems
Error Bounds for PD-Controlled Mechanical Systems Under Bounded Dis-

turbances Using Interval Arithmetic. Calzolari, D., +, LRA April 2020 
1231-1238

Technical Note for “Tactile-Based Blind Grasping: A Discrete-Time Object 
Manipulation Controller for Robotic Hands”. Shaw-Cortez, W., +, LRA 
April 2020 3475-3476

Diseases
Automated Complete Blood Cell Count and Malaria Pathogen Detection 

Using Convolution Neural Network. Chowdhury, A.B., +, LRA April 2020 
1047-1054

Characterizing Torso Stiffness in Female Adolescents With and Without 
Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Displacement measurement
Force-Position Photo-Robotic Approach for the High-Accurate Micro-As-

sembly of Photonic Devices. Bettahar, H., +, LRA Oct. 2020 6396-6402
Low-Cost Coil-Shaped Optical Fiber Displacement Sensor for a Twisted and 

Coiled Polymer Fiber Actuator Unit. Masuya, K., LRA Oct. 2020 6497-
6503

Distance learning
Are We There Yet? Comparing Remote Learning Technologies in the Uni-

versity Classroom. Fitter, N.T., +, LRA April 2020 2706-2713
Distance measurement

Cooperative Visual-Inertial Odometry: Analysis of Singularities, Degenera-
cies and Minimal Cases. Martinelli, A., LRA April 2020 668-675

DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 
Saputra, M.R.U., +, LRA April 2020 1672-1679

Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 
Estimation. Brossard, M., +, LRA July 2020 4796-4803

Don’t Forget The Past: Recurrent Depth Estimation from Monocular Video. 
Patil, V., +, LRA Oct. 2020 6813-6820

GN-Net: The Gauss-Newton Loss for Multi-Weather Relocalization. von 
Stumberg, L., +, LRA April 2020 890-897

HDR Reconstruction Based on the Polarization Camera. Wu, X., +, LRA Oct. 
2020 5113-5119

Online Acquisition of Close-Range Proximity Sensor Models for Precise 
Object Grasping and Verification. Hasegawa, S., +, LRA Oct. 2020 5993-
6000

ROVINS: Robust Omnidirectional Visual Inertial Navigation System. Seok, 
H., +, LRA Oct. 2020 6225-6232

Simultaneously Learning Corrections and Error Models for Geometry-Based 
Visual Odometry Methods. De Maio, A., +, LRA Oct. 2020 6536-6543

TLIO: Tight Learned Inertial Odometry. Liu, W., +, LRA Oct. 2020 5653-
5660

Towards Privacy-Preserving Ego-Motion Estimation Using an Extremely 
Low-Resolution Camera. Shariati, A., +, LRA April 2020 1223-1230

Unsupervised Depth Completion From Visual Inertial Odometry. Wong, A., 
+, LRA April 2020 1899-1906

Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 
LRA April 2020 422-429

Distributed control
Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 

Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984
Online Trajectory Generation With Distributed Model Predictive Control for 

Multi-Robot Motion Planning. Luis, C.E., +, LRA April 2020 604-611
Optimization-Based Distributed Flocking Control for Multiple Rigid Bod-

ies. Ibuki, T., +, LRA April 2020 1891-1898
Synthesis of a Time-Varying Communication Network by Robot Teams With 

Information Propagation Guarantees. Yu, X., +, LRA April 2020 1413-1420
Distributed databases

Mine Tunnel Exploration Using Multiple Quadrupedal Robots. Miller, I.D., 
+, LRA April 2020 2840-2847

Distributed sensors
Multi-Robot Active Sensing and Environmental Model Learning With Dis-

tributed Gaussian Process. Jang, D., +, LRA Oct. 2020 5905-5912

Doppler measurement
A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-

dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

Drag
A Flapped Paddle-Fin for Improving Underwater Propulsive Efficiency of 

Oscillatory Actuation. Simha, A., +, LRA April 2020 3176-3181
Downside Up:Rethinking Parcel Position for Aerial Delivery. Kornatowski, 

P.M., +, LRA July 2020 4297-4304
Dynamic Response of Swimming Paramecium Induced by Local Stimula-

tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Driver information systems
DiversityGAN: Diversity-Aware Vehicle Motion Prediction via Latent 

Semantic Sampling. Huang, X., +, LRA Oct. 2020 5089-5096
Efficient Sampling-Based Maximum Entropy Inverse Reinforcement Learn-

ing With Application to Autonomous Driving. Wu, Z., +, LRA Oct. 2020 
5355-5362

Explicit Domain Adaptation With Loosely Coupled Samples. Scheel, O., +, 
LRA Oct. 2020 6740-6747

Gated Recurrent Fusion to Learn Driving Behavior from Temporal Multi-
modal Data. Narayanan, A., +, LRA April 2020 1287-1294

Gaussian Process Online Learning With a Sparse Data Stream. Park, J., +, 
LRA Oct. 2020 5977-5984

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Drives
Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 

Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544
Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 

K., +, LRA April 2020 2435-2442
Drops

Directional Motion on Water Surface With Keel Extruded Footpads Pro-
pelled by Marangoni Effect. Kwak, B., +, LRA Oct. 2020 6829-6836

Durability
Delicate Fabric Handling Using a Soft Robotic Gripper With Embedded 

Microneedles. Ku, S., +, LRA July 2020 4852-4858
Simple, Low-Cost Fabrication of Soft Sensors for Shape Reconstruction. 

Ma, D., +, LRA July 2020 4049-4054
Dynamic programming

An Iterative Dynamic Programming Approach to the Multipoint Mar-
kov-Dubins Problem. Frego, M., +, LRA April 2020 2483-2490

Hybrid Systems Differential Dynamic Programming for Whole-Body 
Motion Planning of Legged Robots. Li, H., +, LRA Oct. 2020 5448-5455

Reinforcement Learning for POMDP: Partitioned Rollout and Policy Itera-
tion With Application to Autonomous Sequential Repair Problems. Bhat-
tacharya, S., +, LRA July 2020 3967-3974

Time Optimal Motion Planning and Admittance Control for Cooperative 
Grasping. Kaserer, D., +, LRA April 2020 2216-2223

Toward Fast and Optimal Robotic Pick-and-Place on a Moving Conveyor. 
Han, S.D., +, LRA April 2020 446-453

Dynamics
LQR-Assisted Whole-Body Control of a Wheeled Bipedal Robot With Kine-

matic Loops. Klemm, V., +, LRA April 2020 3745-3752
Optimal Landing Strategy for Two-Mass Hopping Leg With Natural Dynam-

ics. Lee, C., +, LRA April 2020 3707-3714

E

Ear
Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 

Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

Ecology
MEDUSA: A Multi-Environment Dual-Robot for Underwater Sample 

Acquisition. Debruyn, D., +, LRA July 2020 4564-4571
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Eddy currents
Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal. 

Hamaguchi, S., +, LRA July 2020 4028-4034
Edge detection

Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 
Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207

Dense Isometric Non-Rigid Shape-From-Motion Based on Graph Optimiza-
tion and Edge Selection. Chen, Y., +, LRA Oct. 2020 5889-5896

ECG: Edge-aware Point Cloud Completion with Graph Convolution. Pan, 
L., LRA July 2020 4392-4398

Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Educational courses
Are We There Yet? Comparing Remote Learning Technologies in the Uni-

versity Classroom. Fitter, N.T., +, LRA April 2020 2706-2713
Educational institutions

Are We There Yet? Comparing Remote Learning Technologies in the Uni-
versity Classroom. Fitter, N.T., +, LRA April 2020 2706-2713

Eigenvalues and eigenfunctions
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
Open-Loop Orientation Control Using Dynamic Magnetic Fields. Petruska, 

A.J., LRA Oct. 2020 5472-5476
Elastic constants

An Input Observer-Based Stiffness Estimation Approach for Flexible Robot 
Joints. Fagiolini, A., +, LRA April 2020 1843-1850

Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 
Structures. Sedal, A., +, LRA April 2020 2272-2279

Radial-Layer Jamming Mechanism for String Configuration. Mukaide, R., +, 
LRA Oct. 2020 5221-5228

Elastic deformation
Accurate Dynamic Modeling of Twisted String Actuators Accounting for 

String Compliance and Friction. Nedelchev, S., +, LRA April 2020 3438-
3443

Fast Model-Based Contact Patch and Pose Estimation for Highly Deform-
able Dense-Geometry Tactile Sensors. Kuppuswamy, N., +, LRA April 
2020 1811-1818

Modeling and Experimental Verification of a Cable-Constrained Synchro-
nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Online Disturbance Estimation for Improving Kinematic Accuracy in Con-
tinuum Manipulators. Campisano, F., +, LRA April 2020 2642-2649

Elastic moduli
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
Elasticity

A Programmably Compliant Origami Mechanism for Dynamically Dexter-
ous Robots. Chen, W., +, LRA April 2020 2131-2137

Adaptive Aerial Grasping and Perching With Dual Elasticity Combined Suc-
tion Cup. Liu, S., +, LRA July 2020 4766-4773

Anisotropic Soft Robots Based on 3D Printed Meso-Structured Materials: 
Design, Modeling by Homogenization and Simulation. Vanneste, F., +, 
LRA April 2020 2380-2386

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Compliant Control and Compensation for A Compact Cable-Driven Robotic 
Manipulator. Li, J., +, LRA Oct. 2020 5417-5424

Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 
Structures. Sedal, A., +, LRA April 2020 2272-2279

Exploring the Role of Palm Concavity and Adaptability in Soft Synergistic 
Robotic Hands. Capsi-Morales, P., +, LRA July 2020 4703-4710

Motion Planning for Dual-Arm Manipulation of Elastic Rods. Sintov, A., +, 
LRA Oct. 2020 6065-6072

Online Disturbance Estimation for Improving Kinematic Accuracy in Con-
tinuum Manipulators. Campisano, F., +, LRA April 2020 2642-2649

Plucking Motions for Tea Harvesting Robots Using Probabilistic Movement 
Primitives. Motokura, K., +, LRA April 2020 3275-3282

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

Shear, Torsion and Pressure Tactile Sensor via Plastic Optofiber Guided 
Imaging. Baimukashev, D., +, LRA April 2020 2618-2625

Simulation-Ready Characterization of Soft Robotic Materials. Schumacher, 
C., +, LRA July 2020 3775-3782

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

Understanding Inchworm Crawling for Soft-Robotics. Gamus, B., +, LRA 
April 2020 1397-1404

Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 
Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655

Elastomers
Autonomous and Reversible Adhesion Using Elastomeric Suction Cups for 

In-Vivo Medical Treatments. Iwasaki, H., +, LRA April 2020 2015-2022
Elastomeric Continuously Variable Transmission Combined With Twisted 

String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484
Identification and Control of a Nonlinear Soft Actuator and Sensor System. 

Johnson, B.K., +, LRA July 2020 3783-3790
Optically Sensorized Elastomer Air Chamber for Proprioceptive Sensing of 

Soft Pneumatic Actuators. Jung, J., +, LRA April 2020 2333-2340
Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-

trodes. Berdozzi, N., +, LRA April 2020 2770-2776
Soft Magnetic Tactile Skin for Continuous Force and Location Estimation 

Using Neural Networks. Hellebrekers, T., +, LRA July 2020 3892-3898
Tunable Multi-Modal Locomotion in Soft Dielectric Elastomer Robots. 

Duduta, M., +, LRA July 2020 3868-3875
Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 

+, LRA July 2020 4859-4866
Elbow

Design and Modeling of a High Force Soft Actuator for Assisted Elbow 
Flexion. Ang, B.W.K., +, LRA April 2020 3731-3736

Electric actuators
Snatcher: A Highly Mobile Chameleon-Inspired Shooting and Rapidly 

Retracting Manipulator. Lee, D., +, LRA Oct. 2020 6097-6104
Tunable Multi-Modal Locomotion in Soft Dielectric Elastomer Robots. 

Duduta, M., +, LRA July 2020 3868-3875
Electric admittance measurement

Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-
pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760

Electric connectors
Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-

tems. Kimble, K., +, LRA April 2020 883-889
Electric current control

Coordinated Optical Tweezing and Manipulation of Multiple Microscopic 
Objects With Stochastic Perturbations. Ta, Q.M., +, LRA April 2020 3169-
3175

Electric motors
A Supernumerary Robotic Leg Powered by Magnetorheological Actuators 

to Assist Human Locomotion. Khazoom, C., +, LRA Oct. 2020 5143-5150
Elastomeric Continuously Variable Transmission Combined With Twisted 

String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484
Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 

Bio-Inspired Decoupled Wings. Tu, Z., +, LRA July 2020 4194-4201
Electric resistance measurement

Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-
pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760

Electric sensing devices
2D Estimation of Velocity Relative to Water and Tidal Currents Based on 

Differential Pressure for Autonomous Underwater Vehicles. Meurer, C., +, 
LRA April 2020 3444-3451

Electrical conductivity
Flexible Fiber Interconnects for Soft Mechatronics. Jain, S., +, LRA July 

2020 3907-3914
Electrical engineering computing

Learning to Optimally Segment Point Clouds. Hu, P., +, LRA April 2020 
875-882
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Electroactive polymer actuators
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

An Ionic Polymer Metal Composite (IPMC)-Driven Linear Peristaltic 
Microfluidic Pump. Sideris, E.A., +, LRA Oct. 2020 6788-6795

Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 
Structures. Sedal, A., +, LRA April 2020 2272-2279

Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-
pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760

Modeling of a Bending Supercoiled Polymer (SCP) Artificial Muscle. 
Zhang, J., LRA July 2020 3822-3829

Optically Sensorized Elastomer Air Chamber for Proprioceptive Sensing of 
Soft Pneumatic Actuators. Jung, J., +, LRA April 2020 2333-2340

PF-IPMC: Paper/Fabric Assisted IPMC Actuators for 3D Crafts. Ishiki, A., 
+, LRA July 2020 4035-4041

Rotary Motion and Manipulation Using Electro-Hydraulic Actuator With 
Asymmetric Electrodes. Kim, S., +, LRA July 2020 3945-3951

Tunable Multi-Modal Locomotion in Soft Dielectric Elastomer Robots. 
Duduta, M., +, LRA July 2020 3868-3875

Electrochemical sensors
Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-

pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760
Electrodes

Multi Directional Piezoelectric Plate Energy Harvesters Designed By Topol-
ogy Optimization Algorithm. Homayouni-Amlashi, A., +, LRA April 2020 
462-469

Electrohydraulic control equipment
Development of Backdrivable Servovalve With Feedback Spring for 

Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

Passivity-Based Robust Compliance Control of Electro-Hydraulic Robot 
Manipulators With Joint Angle Limit. Lee, W., +, LRA April 2020 3190-
3197

Rotary Motion and Manipulation Using Electro-Hydraulic Actuator With 
Asymmetric Electrodes. Kim, S., +, LRA July 2020 3945-3951

Electromagnetic actuators
An Insect-Scale Self-Sufficient Rolling Microrobot. Bhushan, P., +, LRA 

Jan. 2020 167-172
Design of an Electromagnetic Actuator for an Insect-Scale Spinning-Wing 

Robot. Bhushan, P., +, LRA July 2020 4188-4193
Electromagnetic Actuation of Microrobots in a Simulated Vascular Structure 

With a Position Estimator Based Motion Controller. Dong, D., +, LRA Oct. 
2020 6255-6261

Magnetically Actuated Simple Millirobots for Complex Navigation and 
Modular Assembly. Al Khatib, E., +, LRA April 2020 2958-2965

MILiMAC: Flexible Catheter With Miniaturized Electromagnets as a 
Small-Footprint System for Microrobotic Tasks. Sikorski, J., +, LRA Oct. 
2020 5260-5267

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Electromagnetic devices
3D Electromagnetic Reconfiguration Enabled by Soft Continuum Robots. 

Gan, L.T., +, LRA April 2020 1704-1711
Electromagnets

Magnetic Actuation With Stationary Electromagnets Considering Power and 
Temperature Constraints. Pourkand, A., +, LRA Oct. 2020 6964-6971

Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 
Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

Electromyography
A Hybrid Underwater Manipulator System With Intuitive Muscle-Level 

sEMG Mapping Control. Zhong, H., +, LRA April 2020 3198-3205
A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 

Therapy. Xu, J., +, LRA Oct. 2020 5385-5392
A sEMG-Driven Soft ExoSuit Based on Twisted String Actuators for Elbow 

Assistive Applications. Hosseini, M., +, LRA July 2020 4094-4101

A Teleoperation Framework for Mobile Robots Based on Shared Control. 
Luo, J., +, LRA April 2020 377-384

Backdrivable and Fully-Portable Pneumatic Back Support Exoskeleton for 
Lifting Assistance. Heo, U., +, LRA April 2020 2047-2053

Extremum Seeking Control for Stiffness Auto-Tuning of a Quasi-Passive 
Ankle Exoskeleton. Kumar, S., +, LRA July 2020 4604-4611

Force-Guided High-Precision Grasping Control of Fragile and Deformable 
Objects Using sEMG-Based Force Prediction. Wen, R., +, LRA April 2020 
2762-2769

Machine Learning Model Comparisons of User Independent & Dependent 
Intent Recognition Systems for Powered Prostheses. Bhakta, K., +, LRA 
Oct. 2020 5393-5400

Quaternion-Based Trajectory Optimization of Human Postures for Inducing 
Target Muscle Activation Patterns. Teramae, T., +, LRA Oct. 2020 6607-
6614

Segmentation and Averaging of sEMG Muscle Activations Prior to Synergy 
Extraction. Costa-Garcia, A., +, LRA April 2020 3106-3112

sEMG-Based Human-in-the-Loop Control of Elbow Assistive Robots for 
Physical Tasks and Muscle Strength Training. Meattini, R., +, LRA Oct. 
2020 5795-5802

SIMPA: Soft-Grasp Infant Myoelectric Prosthetic Arm. De Barrie, D., +, 
LRA April 2020 699-704

Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180

Electrophoresis
Evaluation of the Response Characteristics of On-Chip Gel Actuators for 

Various Single Cell Manipulations. Wada, H., +, LRA Oct. 2020 5205-5212
Electrostatic actuators

Enhanced Haptic Sensations Using a Novel Electrostatic Vibration Actuator 
With Frequency Beating Phenomenon. Koo, J., +, LRA April 2020 1827-
1834

Identification and Control of a Nonlinear Soft Actuator and Sensor System. 
Johnson, B.K., +, LRA July 2020 3783-3790

Elongation
Compliant Control and Compensation for A Compact Cable-Driven Robotic 

Manipulator. Li, J., +, LRA Oct. 2020 5417-5424
Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 

Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431
Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal. 

Hamaguchi, S., +, LRA July 2020 4028-4034
Emergency management

Flight Path Planning of Solar-Powered UAV for Sustainable Communication 
Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779

Emotion recognition
What Kinds of Robot's Touch Will Match Expressed Emotions?. Zheng, X., 

+, LRA Jan. 2020 127-134
Encapsulation

Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-
trodes. Berdozzi, N., +, LRA April 2020 2770-2776

Encoding
AMAE: Adaptive Motion-Agnostic Encoder for Event-Based Object Classi-

fication. Deng, Y., +, LRA July 2020 4596-4603
Segmenting the Future. Chiu, H., +, LRA July 2020 4202-4209

End effectors
6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-

sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A Bin-Picking Benchmark for Systematic Evaluation of Robotic Pick-and-
Place Systems. Mnyusiwalla, H., +, LRA April 2020 1389-1396

A Computational Framework for Designing Skilled Legged-Wheeled 
Robots. Geilinger, M., +, LRA April 2020 3674-3681

A Deployable Cable-Driven Parallel Robot With Large Rotational Capabili-
ties for Laser-Scanning Applications. Ida, E., +, LRA July 2020 4140-4147

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A Novel End-Effector Robot System Enabling to Monitor Upper-Extremity 
Posture During Robot-Aided Planar Reaching Movements. Hwang, Y., +, 
LRA April 2020 3035-3041
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A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 
Lauretti, C., +, LRA April 2020 2554-2561

A Versatile Gripper for Cloth Manipulation. Donaire, S., +, LRA Oct. 2020 
6520-6527

Adaptive Integral Inverse Kinematics Control for Lightweight Compliant 
Manipulators. De Cos, C.R., +, LRA April 2020 3468-3474

ALPHRED: A Multi-Modal Operations Quadruped Robot for Package 
Delivery Applications. Hooks, J., +, LRA Oct. 2020 5409-5416

Bayesian Local Sampling-Based Planning. Lai, T., +, LRA April 2020 1954-
1961

Benchmarking Protocols for Evaluating Grasp Strength, Grasp Cycle Time, 
Finger Strength, and Finger Repeatability of Robot End-Effectors. Falco, 
J., +, LRA April 2020 644-651

Benchmarking Robot Manipulation With the Rubik's Cube. Yang, B., +, LRA 
April 2020 2094-2099

Constrained-Space Optimization and Reinforcement Learning for Complex 
Tasks. Tsai, Y., +, LRA April 2020 683-690

Coupled Task-Space Admittance Controller Using Dual Quaternion Loga-
rithmic Mapping. Fonseca, M.d.P.A., +, LRA Oct. 2020 6057-6064

Design and Modeling of a High Force Soft Actuator for Assisted Elbow 
Flexion. Ang, B.W.K., +, LRA April 2020 3731-3736

Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-
tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Design, Modeling, and Implementation of a 7-DOF Cable-Driven Haptic 
Device With a Configurable Cable Platform. Lambert, P., +, LRA Oct. 
2020 5764-5771

Direct Force Feedback Control and Online Multi-Task Optimization for 
Aerial Manipulators. Nava, G., +, LRA April 2020 331-338

Distal Hyperextension Is Handy: High Range of Motion in Cluttered Envi-
ronments. Ruotolo, W., +, LRA April 2020 921-928

Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 
Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

Enhancement of Force Exertion Capability of a Mobile Manipulator by 
Kinematic Reconfiguration. Xing, H., +, LRA Oct. 2020 5842-5849

Grasping in the Wild: Learning 6DoF Closed-Loop Grasping From Low-
Cost Demonstrations. Song, S., +, LRA July 2020 4978-4985

Grasping With the SoftPad, a Soft Sensorized Surface for Exploiting Envi-
ronmental Constraints With Rigid Grippers. Gaudeni, C., +, LRA July 
2020 3884-3891

High Strength Inflatable Pouch Anchors. Glick, P.E., +, LRA July 2020 3761-
3767

Integrating Features Acceleration in Visual Predictive Control. Fusco, F., +, 
LRA Oct. 2020 5197-5204

Kinematic Modeling and Trajectory Tracking Control of an Octopus-In-
spired Hyper-Redundant Robot. Lafmejani, A.S., +, LRA April 2020 3460-
3467

Learning Semantic Keypoint Representations for Door Opening Manipula-
tion. Wang, J., +, LRA Oct. 2020 6980-6987

Model and Data Based Approaches to the Control of Tensegrity Robots. 
Wang, R., +, LRA July 2020 3846-3853

Modeling, Calibration, and Evaluation of a Tendon-Actuated Planar Parallel 
Continuum Robot. Nuelle, K., +, LRA Oct. 2020 5811-5818

Modular, Accessible, Sensorized Objects for Evaluating the Grasping and 
Manipulation Capabilities of Grippers and Hands. Gao, G., +, LRA Oct. 
2020 6105-6112

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

Optimization-Based Investigation of Bioinspired Variable Gearing of the 
Distributed Actuation Mechanism to Maximize Velocity and Force. Kim, 
J.H., +, LRA Oct. 2020 6326-6333

Planning Maximum-Manipulability Cutting Paths. Pardi, T., +, LRA April 
2020 1999-2006

Shear, Torsion and Pressure Tactile Sensor via Plastic Optofiber Guided 
Imaging. Baimukashev, D., +, LRA April 2020 2618-2625

Snatcher: A Highly Mobile Chameleon-Inspired Shooting and Rapidly 
Retracting Manipulator. Lee, D., +, LRA Oct. 2020 6097-6104

Soft Robotic Gripper With Compliant Cell Stacks for Industrial Part Han-
dling. Netzev, M., +, LRA Oct. 2020 6821-6828

SuPer: A Surgical Perception Framework for Endoscopic Tissue Manipula-
tion With Surgical Robotics. Li, Y., +, LRA April 2020 2294-2301

Surface Parameterization and Trajectory Generation on Regular Surfaces 
With Application in Robot-Guided Deposition Printing. Jafari, B.H., +, 
LRA Oct. 2020 6113-6120

Task Space Control of Articulated Robot Near Kinematic Singularity: For-
ward Dynamics Approach. Lee, D., +, LRA April 2020 752-759

Task-Driven Perception and Manipulation for Constrained Placement of 
Unknown Objects. Mitash, C., +, LRA Oct. 2020 5605-5612

The Mag-Gripper: A Soft-Rigid Gripper Augmented With an Electromagnet 
to Precisely Handle Clothes. Marullo, S., +, LRA Oct. 2020 6591-6598

Endoscopes
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 

Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372
An Experimental Comparison Towards Autonomous Camera Navigation to 

Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-
gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535

Hysteresis Compensator With Learning-Based Hybrid Joint Angle Estima-
tion for Flexible Surgery Robots. Baek, D., +, LRA Oct. 2020 6837-6844

SuPer: A Surgical Perception Framework for Endoscopic Tissue Manipula-
tion With Surgical Robotics. Li, Y., +, LRA April 2020 2294-2301

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Virtual Fixture Assistance for Suturing in Robot-Aided Pediatric Endoscopic 
Surgery. Marinho, M.M., +, LRA April 2020 524-531

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Energy conservation
Building Energy-Cost Maps From Aerial Images and Ground Robot Mea-

surements With Semi-Supervised Deep Learning. Wei, M., +, LRA Oct. 
2020 5136-5142

Energy harvesting
Multi Directional Piezoelectric Plate Energy Harvesters Designed By Topol-

ogy Optimization Algorithm. Homayouni-Amlashi, A., +, LRA April 2020 
462-469

Energy management systems
Energy Management Through Footstep Selection For Bipedal Robots. 

Crews, S., +, LRA Oct. 2020 5485-5493
Entertainment

May I Draw Your Attention? Initial Lessons From the Large-Scale Genera-
tive Mark Maker. Phillips, A., +, LRA April 2020 691-698

Entropy
Efficient Sampling-Based Maximum Entropy Inverse Reinforcement Learn-

ing With Application to Autonomous Driving. Wu, Z., +, LRA Oct. 2020 
5355-5362

Learning to Walk a Tripod Mobile Robot Using Nonlinear Soft Vibration 
Actuators With Entropy Adaptive Reinforcement Learning. Kim, J.I., +, 
LRA April 2020 2317-2324
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Environmental management
Localization of Ionizing Radiation Sources by Cooperating Micro Aerial 

Vehicles With Pixel Detectors in Real-Time. Stibinger, P., +, LRA April 
2020 3634-3641

Environmental monitoring
Localization of Ionizing Radiation Sources by Cooperating Micro Aerial 

Vehicles With Pixel Detectors in Real-Time. Stibinger, P., +, LRA April 
2020 3634-3641

Ergonomics
A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 

Lauretti, C., +, LRA April 2020 2554-2561
An Ergonomic Shared Workspace Analysis Framework for the Optimal 

Placement of a Compact Master Control Console. Zhang, D., +, LRA April 
2020 2995-3002

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

Faster Confined Space Manufacturing Teleoperation Through Dynamic 
Autonomy With Task Dynamics Imitation Learning. Owan, P., +, LRA 
April 2020 2357-2364

Estimation theory
A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 

Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31
A New Approach to 3D ICP Covariance Estimation. Brossard, M., +, LRA 

April 2020 744-751
Graduated Non-Convexity for Robust Spatial Perception: From Non-Min-

imal Solvers to Global Outlier Rejection. Yang, H., +, LRA April 2020 
1127-1134

MFuseNet: Robust Depth Estimation With Learned Multiscopic Fusion. 
Yuan, W., +, LRA April 2020 3113-3120

Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 
J., +, LRA Oct. 2020 6512-6519

Etching
A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 

April 2020 2192-2199
Evaporation

Wireless Soft Actuator Based on Liquid-Gas Phase Transition Controlled by 
Millimeter-Wave Irradiation. Ueno, S., +, LRA Oct. 2020 6483-6488

Excavators
A Data-Driven Approach to Prediction and Optimal Bucket-Filling Control 

for Autonomous Excavators. Sandzimier, R.J., +, LRA April 2020 2682-
2689

Autonomous Excavation of Rocks Using a Gaussian Process Model and 
Unscented Kalman Filter. Sotiropoulos, F.E., +, LRA April 2020 2491-2497

Exoskeletons
Simultaneous Control Framework for Humanoid Tracking Human Move-

ment With Interacting Wearable Assistive Device. Ito, T., +, LRA April 
2020 3604-3611

Towards Variable Assistance for Lower Body Exoskeletons. Gurriet, T., +, 
LRA Jan. 2020 266-273

Expectation-maximization algorithms
Assessing Losses for Point Set Registration. Tavares, A.C.M., +, LRA April 

2020 3360-3367
Extrapolation

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

Eye
Deep Learning Based Real-Time OCT Image Segmentation and Correction 

for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 
Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959

Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 
for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

F

Fabrication
A Pneumatic/Cable-Driven Hybrid Linear Actuator With Combined Struc-

ture of Origami Chambers and Deployable Mechanism. Zhang, Z., +, LRA 
April 2020 3564-3571

Fabrics
A Pneumatic/Cable-Driven Hybrid Linear Actuator With Combined Struc-

ture of Origami Chambers and Deployable Mechanism. Zhang, Z., +, LRA 
April 2020 3564-3571

Delicate Fabric Handling Using a Soft Robotic Gripper With Embedded 
Microneedles. Ku, S., +, LRA July 2020 4852-4858

Simple, Low-Hysteresis, Foldable, Fabric Pneumatic Artificial Muscle. 
Naclerio, N.D., +, LRA April 2020 3406-3413

Failure (mechanical)
Self-Reconfiguration in Response to Faults in Modular Aerial Systems. 

Gandhi, N., +, LRA April 2020 2522-2529
Farming

A Navigation Architecture for Ackermann Vehicles in Precision Farming. 
Carpio, R.F., +, LRA April 2020 1103-1110

Fasteners
Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-

tems. Kimble, K., +, LRA April 2020 883-889
Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 

+, LRA April 2020 2467-2474
Fatigue testing

Simple, Low-Hysteresis, Foldable, Fabric Pneumatic Artificial Muscle. 
Naclerio, N.D., +, LRA April 2020 3406-3413

Fault diagnosis
LineSpyX: A Power Line Inspection Robot Based on Digital Radiography. 

Gao, Y., +, LRA July 2020 4759-4765
Quantifying Robot Localization Safety: A New Integrity Monitoring Method 

for Fixed-Lag Smoothing. Hafez, O.A., +, LRA April 2020 3182-3189
Fault tolerance

An Algorithm to Design Redundant Manipulators of Optimally Fault-Tol-
erant Kinematic Structure. Almarkhi, A.A., +, LRA July 2020 4727-4734

Feature extraction
A Multimodal Target-Source Classifier With Attention Branches to Under-

stand Ambiguous Instructions for Fetching Daily Objects. Magassouba, 
A., +, LRA April 2020 532-539

Action Description From 2D Human Postures in Care Facilities. Takano, W., 
+, LRA April 2020 774-781

Addressing the Sim2Real Gap in Robotic 3-D Object Classification. Weibel, 
J., +, LRA April 2020 407-413

Aerial Single-View Depth Completion With Image-Guided Uncertainty 
Estimation. Teixeira, L., +, LRA April 2020 1055-1062

Alleviating the Burden of Labeling: Sentence Generation by Attention 
Branch Encoder–Decoder Network. Ogura, T., +, LRA Oct. 2020 5945-
5952

Boosting Real-Time Driving Scene Parsing With Shared Semantics. Xiang, 
Z., +, LRA April 2020 596-603

CNN Based Road User Detection Using the 3D Radar Cube. Palffy, A., +, 
LRA April 2020 1263-1270

Co-Planar Parametrization for Stereo-SLAM and Visual-Inertial Odometry. 
Li, X., +, LRA Oct. 2020 6972-6979

CoHOG: A Light-Weight, Compute-Efficient, and Training-Free Visual 
Place Recognition Technique for Changing Environments. Zaffar, M., +, 
LRA April 2020 1835-1842

CorsNet: 3D Point Cloud Registration by Deep Neural Network. Kurobe, A., 
+, LRA July 2020 3960-3966

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949

DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 
Saputra, M.R.U., +, LRA April 2020 1672-1679

Delta Descriptors: Change-Based Place Representation for Robust Visual 
Localization. Garg, S., +, LRA Oct. 2020 5120-5127

ECG: Edge-aware Point Cloud Completion with Graph Convolution. Pan, 
L., LRA July 2020 4392-4398
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Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Estimation With Fast Feature Selection in Robot Visual Navigation. 
Mousavi, H.K., +, LRA April 2020 3572-3579

Event-Based Visual Place Recognition With Ensembles of Temporal Win-
dows. Fischer, T., +, LRA Oct. 2020 6924-6931
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Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370
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Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
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April 2020 1626-1633
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Pose Estimation. Jeon, M., +, LRA July 2020 4955-4962

Probabilistic Crowd GAN: Multimodal Pedestrian Trajectory Prediction 
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Oct. 2020 5026-5033

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

Safe Robot Navigation Via Multi-Modal Anomaly Detection. Wellhausen, 
L., +, LRA April 2020 1326-1333

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513

Self-Attention Based Visual-Tactile Fusion Learning for Predicting Grasp 
Outcomes. Cui, S., +, LRA Oct. 2020 5827-5834

Self-Supervised Linear Motion Deblurring. Liu, P., +, LRA April 2020 2475-
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Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040
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Liu, B., +, LRA April 2020 3485-3492

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 
LRA April 2020 422-429

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Feature selection
Dense Isometric Non-Rigid Shape-From-Motion Based on Graph Optimiza-

tion and Edge Selection. Chen, Y., +, LRA Oct. 2020 5889-5896
Feedback

A Cerebellar Internal Models Control Architecture for Online Sensorimotor 
Adaptation of a Humanoid Robot Acting in a Dynamic Environment. Cap-
olei, M.C., +, LRA Jan. 2020 80-87

A Device for Rapid, Automated Trimming of Insect-Sized Flying Robots. 
Dhingra, D., +, LRA April 2020 1373-1380

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A Haptic Continuum Interface for the Teleoperation of Extensible Contin-
uum Manipulators. Frazelle, C.G., +, LRA April 2020 1875-1882

A Hybrid Underwater Manipulator System With Intuitive Muscle-Level 
sEMG Mapping Control. Zhong, H., +, LRA April 2020 3198-3205

A Passivity-Shortage Based Control Design for Teleoperation With 
Time-Varying Delays. Venkateswaran, D.B., +, LRA July 2020 4070-4077

A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 
Estimation. Zhou, J., +, LRA April 2020 1867-1874
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Sihite, E., +, LRA Oct. 2020 5929-5936
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Walker, J.M., +, LRA Oct. 2020 6853-6860
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Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984

Data-Efficient and Safe Learning for Humanoid Locomotion Aided by a 
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April 2020 636-643
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Distributed Proprioception of 3D Configuration in Soft, Sensorized Robots 
via Deep Learning. Truby, R.L., +, LRA April 2020 3299-3306
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Electronics-Free Logic Circuits for Localized Feedback Control of Multi-Ac-
tuator Soft Robots. Xu, K., +, LRA July 2020 3990-3997

End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 
GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Human Navigation Using Phantom Tactile Sensation Based Vibrotactile 
Feedback. Liao, Z., +, LRA Oct. 2020 5732-5739

Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

Hysteresis Compensator With Learning-Based Hybrid Joint Angle Estima-
tion for Flexible Surgery Robots. Baek, D., +, LRA Oct. 2020 6837-6844

Improving Tracking through Human-Robot Sensory Augmentation. Li, Y., +, 
LRA July 2020 4399-4406

IMU-Based Inertia Estimation for a Quadrotor Using Newton-Euler Dynam-
ics. Svacha, J., +, LRA July 2020 3861-3867
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tion Model. Xu, W., +, LRA April 2020 3452-3459

Learning to Collaborate From Simulation for Robot-Assisted Dressing. 
Clegg, A., +, LRA April 2020 2746-2753

Marker-Less Micro Aerial Vehicle Detection and Localization Using Convo-
lutional Neural Networks. Vrba, M., +, LRA April 2020 2459-2466



7064 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Modeling, Identification and Control of Model Jet Engines for Jet Powered 
Robotics. L'Erario, G., +, LRA April 2020 2070-2077
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Open-Loop Orientation Control Using Dynamic Magnetic Fields. Petruska, 
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Soft Pneumatic Actuators. Jung, J., +, LRA April 2020 2333-2340

Perception-Aware Human-Assisted Navigation of Mobile Robots on Per-
sistent Trajectories. Cognetti, M., +, LRA July 2020 4711-4718
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Deep Perceptual Feedback. Vasilopoulos, V., +, LRA July 2020 4455-4462

Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
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Through Control Contraction Metrics. Bazzi, S., +, LRA April 2020 2578-
2585
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Network Control. Nubert, J., +, LRA April 2020 3050-3057

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

Self-Sensing Electro-Ribbon Actuators. Bluett, S., +, LRA July 2020 3931-
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Task Space Motion Control for AFM-Based Nanorobot Using Optimal and 
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Time Generalization of Trajectories Learned on Articulated Soft Robots. 
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Time-Optimal Trajectory Planning for Flexible Joint Robots. Palleschi, A., 
+, LRA April 2020 938-945

Towards Variable Assistance for Lower Body Exoskeletons. Gurriet, T., +, 
LRA Jan. 2020 266-273

Workspace Determination and Feedback Control of a Pick-and-Place Paral-
lel Robot: Analysis and Experiments. Belzile, B., +, LRA Jan. 2020 40-47

Feedforward
DCAD: Decentralized Collision Avoidance With Dynamics Constraints for 

Agile Quadrotor Swarms. Arul, S.H., +, LRA April 2020 1191-1198
Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-

tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Hysteresis Compensator With Learning-Based Hybrid Joint Angle Estima-
tion for Flexible Surgery Robots. Baek, D., +, LRA Oct. 2020 6837-6844

Knowledge Transfer Between Different UAVs for Trajectory Tracking. 
Chen, Z., +, LRA July 2020 4939-4946

Robustness in Human Manipulation of Dynamically Complex Objects 
Through Control Contraction Metrics. Bazzi, S., +, LRA April 2020 2578-
2585

Time Generalization of Trajectories Learned on Articulated Soft Robots. 
Angelini, F., +, LRA April 2020 3493-3500

Fiber optic sensors
Creating a Soft Tactile Skin Employing Fluorescence Based Optical Sens-

ing. De Chiara, F., +, LRA April 2020 3375-3381
Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 

Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694
Low-Cost Coil-Shaped Optical Fiber Displacement Sensor for a Twisted and 

Coiled Polymer Fiber Actuator Unit. Masuya, K., LRA Oct. 2020 6497-
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Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Filled polymers
Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-

pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760
Filtering theory

A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 
Measurement Units. Zhang, M., +, LRA April 2020 1508-1515

Finite element analysis
A Learnt Approach for the Design of Magnetically Actuated Shape Forming 

Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944
A Model-Based Sensor Fusion Approach for Force and Shape Estimation in 

Soft Robotics. Navarro, S.E., +, LRA Oct. 2020 5621-5628
A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 

Constrained Environments. Qi, X., +, LRA April 2020 1610-1617
A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 

April 2020 2192-2199
Anisotropic Soft Robots Based on 3D Printed Meso-Structured Materials: 

Design, Modeling by Homogenization and Simulation. Vanneste, F., +, 
LRA April 2020 2380-2386

Control of a Silicone Soft Tripod Robot via Uncertainty Compensation. 
Zheng, G., LRA April 2020 2801-2807

Learning to Predict Metal Deformations in Hot-Rolling Processes. 
Chavez-Garcia, R.O., +, LRA Oct. 2020 6270-6277

MILiMAC: Flexible Catheter With Miniaturized Electromagnets as a 
Small-Footprint System for Microrobotic Tasks. Sikorski, J., +, LRA Oct. 
2020 5260-5267

Simulation-Ready Characterization of Soft Robotic Materials. Schumacher, 
C., +, LRA July 2020 3775-3782

Soft Tactile Fingertip to Estimate Orientation and the Contact State of Thin 
Rectangular Objects. Rosle, M.H., +, LRA Jan. 2020 159-166

State-Continuity Approximation of Markov Decision Processes via Finite 
Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 
Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
July 2020 4062-4069

Wrinkled Soft Sensor With Variable Afferent Morphology: Case of Bending 
Actuation. Qi, Q., +, LRA July 2020 4102-4109

Finite state machines
Convergence Analysis of Hybrid Control Systems in the Form of Backward 

Chained Behavior Trees. Ogren, P., LRA Oct. 2020 6073-6080
Fires

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681

Flexible electronics
Flexible Fiber Interconnects for Soft Mechatronics. Jain, S., +, LRA July 

2020 3907-3914
Flexible manipulators

A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 
Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372

Observer-Extended Direct Method for Collision Monitoring in Robot 
Manipulators Using Proprioception and IMU Sensing. Birjandi, S.A.B., +, 
LRA April 2020 954-961

Self-Supervised Learning for Precise Pick-and-Place Without Object Model. 
Berscheid, L., +, LRA July 2020 4828-4835

Flexible manuafacturing systems
Pattern Recognition for Knowledge Transfer in Robotic Assembly Sequence 

Planning. Rodriguez, I., +, LRA April 2020 3666-3673
Flexible structures

Pneumatic Soft Actuator Using Self-Excitation Based on Automat-
ic-Jet-Switching-Structure. Tani, K., +, LRA July 2020 4042-4048

Flow shop scheduling
Novel Energy- and Maintenance-Aware Collaborative Scheduling for A 

Hybrid Flow Shop Based on Dual Memetic Algorithms. Wang, J., +, LRA 
Oct. 2020 5613-5620

Flow simulation
Fluid-Structure Interaction Hydrodynamics Analysis on a Deformed Bionic 

Flipper With Non-Uniformly Distributed Stiffness. Huang, J., +, LRA July 
2020 4657-4662



7065IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors

Fluid oscillations
Directional Motion on Water Surface With Keel Extruded Footpads Pro-

pelled by Marangoni Effect. Kwak, B., +, LRA Oct. 2020 6829-6836
Fluorescence

Creating a Soft Tactile Skin Employing Fluorescence Based Optical Sens-
ing. De Chiara, F., +, LRA April 2020 3375-3381

FM radar
RSL-Net: Localising in Satellite Images From a Radar on the Ground. Tang, 
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High Speed Three Dimensional Tracking of Swimming Cell by Synchronous 
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CNN-Based Lidar Point Cloud De-Noising in Adverse Weather. Heinzler, R., 

+, LRA April 2020 2514-2521
Force

A Pneumatic/Cable-Driven Hybrid Linear Actuator With Combined Struc-
ture of Origami Chambers and Deployable Mechanism. Zhang, Z., +, LRA 
April 2020 3564-3571

Optimal Landing Strategy for Two-Mass Hopping Leg With Natural Dynam-
ics. Lee, C., +, LRA April 2020 3707-3714

The Soft-Landing Problem: Minimizing Energy Loss by a Legged Robot 
Impacting Yielding Terrain. Lynch, D.J., +, LRA April 2020 3658-3665

Force control
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 
Estimation. Zhou, J., +, LRA April 2020 1867-1874

A Soft Sensorized Foot Module to Understand Anisotropic Terrains During 
Soft Robot Locomotion. Babu, S.P.M., +, LRA July 2020 4055-4061

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

An Open Torque-Controlled Modular Robot Architecture for Legged Loco-
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of Robotic Grippers. Lu, Q., +, LRA April 2020 2538-2545

Benchmarking Bimanual Cloth Manipulation. Garcia-Camacho, I., +, LRA 
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rithmic Mapping. Fonseca, M.d.P.A., +, LRA Oct. 2020 6057-6064

Data–Driven Disturbance Observers for Estimating External Forces on Soft 
Robots. Santina, C.D., +, LRA Oct. 2020 5717-5724

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
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Driven by Thrusters. Ueno, Y., +, LRA July 2020 4963-4969

Direct Force Feedback Control and Online Multi-Task Optimization for 
Aerial Manipulators. Nava, G., +, LRA April 2020 331-338

Enhancing the Transparency by Onomatopoeia for Passivity-Based 
Time-Delayed Teleoperation. Zhu, Y., +, LRA April 2020 2981-2986

External Force Estimation for Industrial Robots With Flexible Joints. Lin, Y., 
+, LRA April 2020 1311-1318

Force-Guided High-Precision Grasping Control of Fragile and Deformable 
Objects Using sEMG-Based Force Prediction. Wen, R., +, LRA April 2020 
2762-2769

Imitation Learning Based on Bilateral Control for Human–Robot Coopera-
tion. Sasagawa, A., +, LRA Oct. 2020 6169-6176
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ter-Slave Asymmetry. Li, G., +, LRA Oct. 2020 5167-5174

Learning Force Control for Contact-Rich Manipulation Tasks With Rigid 
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Learning-Based Fingertip Force Estimation for Soft Wearable Hand Robot 
With Tendon-Sheath Mechanism. Kang, B.B., +, LRA April 2020 946-953

Model-Based Coupling for Co-Simulation of Robotic Contact Tasks. Peiret, 
A., +, LRA Oct. 2020 5756-5763
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Thin Artificial Muscle. Li, W., +, LRA July 2020 4345-4351

Power Flow Regulation, Adaptation, and Learning for Intrinsically Robust 
Virtual Energy Tanks. Shahriari, E., +, LRA Jan. 2020 211-218

Quadrupedal Locomotion on Uneven Terrain With Sensorized Feet. Valsec-
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Retraction of Soft Growing Robots Without Buckling. Coad, M.M., +, LRA 
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Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 
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Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
Chen, S., +, LRA Oct. 2020 5581-5588
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Hand. Kim, U., +, LRA Oct. 2020 5566-5572

Time Optimal Motion Planning and Admittance Control for Cooperative 
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Application. Seok, D., +, LRA Oct. 2020 5873-5880
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Whole-Body Motion Tracking for a Quadruped-on-Wheel Robot via a Com-
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Wide Area Exploration System Using Passive-Follower Robots Towed by 
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Force feedback
A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 

Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953
A Teleoperation Framework for Mobile Robots Based on Shared Control. 

Luo, J., +, LRA April 2020 377-384
Compliant Peg-in-Hole Assembly Using Partial Spiral Force Trajectory 

With Tilted Peg Posture. Park, H., +, LRA July 2020 4447-4454
Direct Force Feedback Control and Online Multi-Task Optimization for 

Aerial Manipulators. Nava, G., +, LRA April 2020 331-338
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Using Flat Coils and Sensor Array. Berkelman, P., +, LRA April 2020 1618-
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Enhancing the Transparency by Onomatopoeia for Passivity-Based 
Time-Delayed Teleoperation. Zhu, Y., +, LRA April 2020 2981-2986

High Fidelity Force Feedback Facilitates Manual Injection in Biological 
Samples. Mohand-Ousaid, A., +, LRA April 2020 1758-1763

Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
Chen, S., +, LRA Oct. 2020 5581-5588

Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Virtual Fixture Assistance for Suturing in Robot-Aided Pediatric Endoscopic 
Surgery. Marinho, M.M., +, LRA April 2020 524-531

Force measurement
A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 

Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953
Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 

Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Delicate Fabric Handling Using a Soft Robotic Gripper With Embedded 
Microneedles. Ku, S., +, LRA July 2020 4852-4858

Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 
+, LRA April 2020 2467-2474

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Force sensors
6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-

sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693
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6-DOF Force Sensing for the Master Tool Manipulator of the da Vinci Sur-
gical System. Black, D.G., +, LRA April 2020 2264-2271

A Sensorized Hybrid Gripper to Evaluate a Grasping Quality Based on a 
Largest Minimum Wrench. Park, W., +, LRA April 2020 3243-3250

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

Collaborative Human-Robot Framework for Delicate Sanding of Complex 
Shape Surfaces. Maric, B., +, LRA April 2020 2848-2855

Compliant Peg-in-Hole Assembly Using Partial Spiral Force Trajectory 
With Tilted Peg Posture. Park, H., +, LRA July 2020 4447-4454

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949

Direct Force Feedback Control and Online Multi-Task Optimization for 
Aerial Manipulators. Nava, G., +, LRA April 2020 331-338

External Force Estimation for Industrial Robots With Flexible Joints. Lin, Y., 
+, LRA April 2020 1311-1318

High Fidelity Force Feedback Facilitates Manual Injection in Biological 
Samples. Mohand-Ousaid, A., +, LRA April 2020 1758-1763

Quadrupedal Locomotion on Uneven Terrain With Sensorized Feet. Valsec-
chi, G., +, LRA April 2020 1548-1555

Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
Chen, S., +, LRA Oct. 2020 5581-5588

Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
ronments. Zhou, S., +, LRA April 2020 500-507

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Forecasting theory
Ambiguity in Sequential Data: Predicting Uncertain Futures With Recurrent 

Models. Berlati, A., +, LRA April 2020 2935-2942
Forestry

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Fork lift trucks
Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 

Microrobot. Su, M., +, LRA April 2020 806-812
Formal verification

A Framework for Formal Verification of Behavior Trees With Linear Tempo-
ral Logic. Biggar, O., +, LRA April 2020 2341-2348

Forming processes
Learning to Predict Metal Deformations in Hot-Rolling Processes. 

Chavez-Garcia, R.O., +, LRA Oct. 2020 6270-6277
Free-space optical communication

A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 
LRA April 2020 3129-3136

Freight handling
A Morphing Cargo Drone for Safe Flight in Proximity of Humans. Korna-

towski, P.M., +, LRA July 2020 4233-4240
Frequency control

An Experimental Study on the Fish Body Flapping Patterns by Using a Bio-
mimetic Robot Fish. Xie, F., +, LRA Jan. 2020 64-71

Frequency response
Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 

Actuator. He, Z., +, LRA April 2020 2100-2107
Friction

A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 
Constrained Environments. Qi, X., +, LRA April 2020 1610-1617

A Transition-Aware Method for the Simulation of Compliant Contact With 
Regularized Friction. Castro, A.M., +, LRA April 2020 1859-1866

A Versatile Gripper for Cloth Manipulation. Donaire, S., +, LRA Oct. 2020 
6520-6527

Accurate Dynamic Modeling of Twisted String Actuators Accounting for 
String Compliance and Friction. Nedelchev, S., +, LRA April 2020 3438-
3443

Adaptive Cross-Coupled Control of Cable-Driven Parallel Robots With 
Model Uncertainties. Shang, W., +, LRA July 2020 4110-4117

An Origami-Inspired Variable Friction Surface for Increasing the Dexterity 
of Robotic Grippers. Lu, Q., +, LRA April 2020 2538-2545

Contact-Implicit Trajectory Optimization Using an Analytically Solvable 
Contact Model for Locomotion on Variable Ground. Chatzinikolaidis, I., 
+, LRA Oct. 2020 6357-6364

Coordinated Particle Relocation Using Finite Static Friction With Boundary 
Walls. Schmidt, A., +, LRA April 2020 985-992

Development of Backdrivable Servovalve With Feedback Spring for 
Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 
Microrobot. Su, M., +, LRA April 2020 806-812

Examining the Frictional Behavior of Primitive Contact Geometries for use 
as Robotic Finger Pads. Leddy, M.T., +, LRA April 2020 3137-3144

Exploiting Singular Configurations for Controllable, Low-Power Friction 
Enhancement on Unmanned Ground Vehicles. Foris, A., +, LRA April 
2020 3556-3563

High Strength Inflatable Pouch Anchors. Glick, P.E., +, LRA July 2020 3761-
3767

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

Jamming-Free Immobilizing Grasps Using Dual-Friction Robotic Finger-
tips. Golan, Y., +, LRA April 2020 2889-2896

Milliscale Features Increase Friction of Soft Skin in Lubricated Contact. Li, 
M.S., +, LRA July 2020 4781-4787

Modeling and Experimental Verification of a Cable-Constrained Synchro-
nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Object-Level Impedance Control for Dexterous In-Hand Manipulation. 
Pfanne, M., +, LRA April 2020 2987-2994

Radial-Layer Jamming Mechanism for String Configuration. Mukaide, R., +, 
LRA Oct. 2020 5221-5228

Simple, Low-Hysteresis, Foldable, Fabric Pneumatic Artificial Muscle. 
Naclerio, N.D., +, LRA April 2020 3406-3413

Snake-Inspired Kirigami Skin for Lateral Undulation of a Soft Snake Robot. 
Branyan, C., +, LRA April 2020 1728-1733

Spinal Helical Actuation Patterns for Locomotion in Soft Robots. Case, J.C., 
+, LRA July 2020 3814-3821

Stretchable Kirigami Components for Composite Meso-Scale Robots. Fir-
ouzeh, A., +, LRA April 2020 1883-1890

Understanding Inchworm Crawling for Soft-Robotics. Gamus, B., +, LRA 
April 2020 1397-1404

Function approximation
Decentralized Function Approximated Q-Learning in Multi-Robot Systems 

For Predator Avoidance. Konda, R., +, LRA Oct. 2020 6342-6349
Memory of Motion for Warm-Starting Trajectory Optimization. Lembono, 

T.S., +, LRA April 2020 2594-2601
Reinforcement Learning for POMDP: Partitioned Rollout and Policy Itera-

tion With Application to Autonomous Sequential Repair Problems. Bhat-
tacharya, S., +, LRA July 2020 3967-3974

Safe and Fast Tracking on a Robot Manipulator: Robust MPC and Neural 
Network Control. Nubert, J., +, LRA April 2020 3050-3057

Further education
Are We There Yet? Comparing Remote Learning Technologies in the Uni-

versity Classroom. Fitter, N.T., +, LRA April 2020 2706-2713
Fuzzy control

Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 
of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

G

Gait analysis
A Lightweight Simulation Model for Soft Robot's Locomotion and its Appli-

cation to Trajectory Optimization. Schiller, L., +, LRA April 2020 1199-
1206
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A Supernumerary Robotic Leg Powered by Magnetorheological Actuators 
to Assist Human Locomotion. Khazoom, C., +, LRA Oct. 2020 5143-5150

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Drift-Free and Self-Aligned IMU-Based Human Gait Tracking System With 
Augmented Precision and Robustness. Chen, Y., +, LRA July 2020 4671-
4678

Dynamic and Versatile Humanoid Walking via Embedding 3D Actuated 
SLIP Model With Hybrid LIP Based Stepping. Xiong, X., +, LRA Oct. 2020 
6286-6293

Energy-Efficient Locomotion Generation and Theoretical Analysis of a Qua-
si-Passive Dynamic Walker. Li, L., +, LRA July 2020 4305-4312

Exploiting Adaptability in Soft Feet for Sensing Contact Forces. Mura, D., 
+, LRA April 2020 391-398

Extremum Seeking Control for Stiffness Auto-Tuning of a Quasi-Passive 
Ankle Exoskeleton. Kumar, S., +, LRA July 2020 4604-4611

Inverted and Inclined Climbing Using Capillary Adhesion in a Quadrupedal 
Insect-Scale Robot. Chen, Y., +, LRA July 2020 4820-4827

Machine Learning Model Comparisons of User Independent & Dependent 
Intent Recognition Systems for Powered Prostheses. Bhakta, K., +, LRA 
Oct. 2020 5393-5400

Miniature Modular Legged Robot With Compliant Backbones. Mahkam, N., 
+, LRA July 2020 3923-3930

Offline Assistance Optimization of a Soft Exosuit for Augmenting Ankle 
Power of Stroke Survivors During Walking. Siviy, C., +, LRA April 2020 
828-835

Precision Robotic Leaping and Landing Using Stance-Phase Balance. Yim, 
J.K., +, LRA April 2020 3422-3429

Spinal Helical Actuation Patterns for Locomotion in Soft Robots. Case, J.C., 
+, LRA July 2020 3814-3821

Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 
Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
July 2020 4062-4069

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Vitruvio: An Open-Source Leg Design Optimization Toolbox for Walking 
Robots. Chadwick, M., +, LRA Oct. 2020 6318-6325

Walking With Arm Swinging and Pelvis Rotation Generated With the Rela-
tive Angular Acceleration. Miyata, A., +, LRA Jan. 2020 151-158

Game theory
Cooperative Team Strategies for Multi-Player Perimeter-Defense Games. 

Shishika, D., +, LRA April 2020 2738-2745
Multi-Agent Cooperative Pursuit-Defense Strategy Against One Single 

Attacker. Deng, Z., +, LRA Oct. 2020 5772-5778
Gas sensors

Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
LRA April 2020 414-421

Gaussian distribution
Efficient Probabilistic Collision Detection for Non-Gaussian Noise Distribu-

tions. Park, J.S., +, LRA April 2020 1024-1031
Real Time Trajectory Prediction Using Deep Conditional Generative Mod-

els. Gomez-Gonzalez, S., +, LRA April 2020 970-976
Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 

Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Gaussian mixture model
Corretion to “Shift-Adaptive Estimation of Joint Angle Using Instrumented 

Brace With Two Stretch Sensors Based on Gaussian Mixture Models” [Oct 
20 5881-5888]. Eguchi, R., +, LRA Oct. 2020 6804

Gaussian noise
Efficient Probabilistic Collision Detection for Non-Gaussian Noise Distribu-

tions. Park, J.S., +, LRA April 2020 1024-1031
Gaussian processes

A Data-Driven Approach to Prediction and Optimal Bucket-Filling Control 
for Autonomous Excavators. Sandzimier, R.J., +, LRA April 2020 2682-
2689

A Data-Driven Motion Prior for Continuous-Time Trajectory Estimation on 
SE(3). Wong, J.N., +, LRA April 2020 1429-1436

A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 
Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31

Autonomous Excavation of Rocks Using a Gaussian Process Model and 
Unscented Kalman Filter. Sotiropoulos, F.E., +, LRA April 2020 2491-2497

Data-Efficient Model Learning and Prediction for Contact-Rich Manipula-
tion Tasks. Khader, S.A., +, LRA July 2020 4321-4328

Exploiting Visual-Outer Shape for Tactile-Inner Shape Estimation of Objects 
Covered with Soft Materials. Miyamoto, T., +, LRA Oct. 2020 6278-6285

Gaussian Process Online Learning With a Sparse Data Stream. Park, J., +, 
LRA Oct. 2020 5977-5984

Gaussian Process Preintegration for Inertial-Aided State Estimation. Le 
Gentil, C., +, LRA April 2020 2108-2114

GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 
Models. Huang, H., +, LRA Oct. 2020 5043-5050

GN-Net: The Gauss-Newton Loss for Multi-Weather Relocalization. von 
Stumberg, L., +, LRA April 2020 890-897

Learning Dynamics for Improving Control of Overactuated Flying Systems. 
Zhang, W., +, LRA Oct. 2020 5283-5290

Memory of Motion for Warm-Starting Trajectory Optimization. Lembono, 
T.S., +, LRA April 2020 2594-2601

Model-Based Reinforcement Learning for Physical Systems Without Veloc-
ity and Acceleration Measurements. Dalla Libera, A., +, LRA April 2020 
3548-3555

Multi-Robot Active Sensing and Environmental Model Learning With Dis-
tributed Gaussian Process. Jang, D., +, LRA Oct. 2020 5905-5912

Non-Gaussian Chance-Constrained Trajectory Planning for Autonomous 
Vehicles Under Agent Uncertainty. Wang, A., +, LRA Oct. 2020 6041-6048

Online Identification of Interaction Behaviors From Haptic Data During 
Collaborative Object Transfer. Kucukyilmaz, A., +, LRA Jan. 2020 96-102

Power Prediction for Heterogeneous Ground Robots Through Spatial Map-
ping and Sharing of Terrain Data. Quann, M., +, LRA April 2020 1579-
1586

Reactive Navigation Under Non-Parametric Uncertainty Through Hilbert 
Space Embedding of Probabilistic Velocity Obstacles. Poonganam, S.N.J., 
+, LRA April 2020 2690-2697

Risk-Aware Motion Planning for a Limbed Robot with Stochastic Gripping 
Forces Using Nonlinear Programming. Shirai, Y., +, LRA Oct. 2020 4994-
5001

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Skeleton-Based Conditionally Independent Gaussian Process Implicit Sur-
faces for Fusion in Sparse to Dense 3D Reconstruction. Wu, L., +, LRA 
April 2020 1532-1539

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

The Invariant Rauch-Tung-Striebel Smoother. van der Laan, N., +, LRA Oct. 
2020 5067-5074

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

Gaze tracking
THÖR: Human-Robot Navigation Data Collection and Accurate Motion 

Trajectories Dataset. Rudenko, A., +, LRA April 2020 676-682
Using Human Gaze to Improve Robustness Against Irrelevant Objects in 

Robot Manipulation Tasks. Kim, H., +, LRA July 2020 4415-4422
Gears

A Supernumerary Robotic Leg Powered by Magnetorheological Actuators 
to Assist Human Locomotion. Khazoom, C., +, LRA Oct. 2020 5143-5150

Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-
tems. Kimble, K., +, LRA April 2020 883-889

Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 
Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Drive-Based Vibration Damping Control for Robot Machining. Mesmer, P., 
+, LRA April 2020 564-571



7068 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

Optimization-Based Investigation of Bioinspired Variable Gearing of the 
Distributed Actuation Mechanism to Maximize Velocity and Force. Kim, 
J.H., +, LRA Oct. 2020 6326-6333

Self-Propelled Colonoscopy Robot Using Flexible Paddles. Osawa, K., +, 
LRA Oct. 2020 6710-6716

Workforce Allocation in Motorcycle Transmission Assembly Lines: A Case 
Study on Modeling, Analysis, and Improvement. Ma, H., +, LRA July 2020 
4164-4171

Workspace Determination and Feedback Control of a Pick-and-Place Paral-
lel Robot: Analysis and Experiments. Belzile, B., +, LRA Jan. 2020 40-47

Gelatin
A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-

dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Generalization (artificial intelligence)
High-Speed Autonomous Drifting With Deep Reinforcement Learning. Cai, 

P., +, LRA April 2020 1247-1254
Self-Supervised Correspondence in Visuomotor Policy Learning. Florence, 

P., +, LRA April 2020 492-499
Genetic algorithms

Collaborative Mission Planning for Long-Term Operation Considering 
Energy Limitations. Li, B., +, LRA July 2020 4751-4758

Novel Energy- and Maintenance-Aware Collaborative Scheduling for A 
Hybrid Flow Shop Based on Dual Memetic Algorithms. Wang, J., +, LRA 
Oct. 2020 5613-5620

OriNet: Robust 3-D Orientation Estimation With a Single Particular IMU. 
Esfahani, M.A., +, LRA April 2020 399-406

Vitruvio: An Open-Source Leg Design Optimization Toolbox for Walking 
Robots. Chadwick, M., +, LRA Oct. 2020 6318-6325

Geometry
A Geometric Variable-Strain Approach for Static Modeling of Soft Manip-

ulators With Tendon and Fluidic Actuation. Renda, F., +, LRA July 2020 
4006-4013

An Iterative Dynamic Programming Approach to the Multipoint Mar-
kov-Dubins Problem. Frego, M., +, LRA April 2020 2483-2490

Coupled Task-Space Admittance Controller Using Dual Quaternion Loga-
rithmic Mapping. Fonseca, M.d.P.A., +, LRA Oct. 2020 6057-6064

DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728

Differential Flatness Based Path Planning With Direct Collocation on 
Hybrid Modes for a Quadrotor With a Cable-Suspended Payload. Zeng, J., 
+, LRA April 2020 3074-3081

Distributed Consistent Multi-Robot Semantic Localization and Mapping. 
Tchuiev, V., +, LRA July 2020 4649-4656

GeoFusion: Geometric Consistency Informed Scene Estimation in Dense 
Clutter. Sui, Z., +, LRA Oct. 2020 5913-5920

Geometrically Mappable Image Features. Thoma, J., +, LRA April 2020 
2062-2069

Optimal Design of a Novel 3-DOF Orientational Parallel Mechanism for 
Pelvic Assistance on a Wheelchair: An Approach Based on Kinematic 
Geometry and Screw Theory. Ophaswongse, C., +, LRA April 2020 3315-
3322

Polygon-Based Random Tree Search Planning for Variable Geometry Truss 
Robot. Park, S., +, LRA April 2020 813-819

Reconfiguration Solution of a Variable Topology Truss: Design and Experi-
ment. Park, E., +, LRA April 2020 1939-1945

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

Simultaneously Learning Corrections and Error Models for Geometry-Based 
Visual Odometry Methods. De Maio, A., +, LRA Oct. 2020 6536-6543

UniGrasp: Learning a Unified Model to Grasp With Multifingered Robotic 
Hands. Shao, L., +, LRA April 2020 2286-2293

Geophysical image processing
Improving Visual Feature Extraction in Glacial Environments. Morad, S.D., 

+, LRA April 2020 385-390
Matching Color Aerial Images and Underwater Sonar Images Using Deep 

Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

Multi-Sensor Mapping for Low Contrast, Quasi-Dynamic, Large Objects. 
Shah, V., +, LRA April 2020 470-476

RSL-Net: Localising in Satellite Images From a Radar on the Ground. Tang, 
T.Y., +, LRA April 2020 1087-1094

Geophysics computing
GN-Net: The Gauss-Newton Loss for Multi-Weather Relocalization. von 

Stumberg, L., +, LRA April 2020 890-897
Geriatrics

Automatic Classification Error Detection and Correction for Robust Human 
Activity Recognition. Mojarad, R., +, LRA April 2020 2208-2215

Gesture recognition
Learning Task-Oriented Grasping From Human Activity Datasets. Kokic, 

M., +, LRA April 2020 3352-3359
Person-Directed Pointing Gestures and Inter-Personal Relationship: Expres-

sion of Politeness to Friendliness by Android Robots. Ishi, C.T., +, LRA 
Oct. 2020 6081-6088

Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180

Glaciology
Improving Visual Feature Extraction in Glacial Environments. Morad, S.D., 

+, LRA April 2020 385-390
Global Positioning System

Matching Color Aerial Images and Underwater Sonar Images Using Deep 
Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

Multi-Sensor Mapping for Low Contrast, Quasi-Dynamic, Large Objects. 
Shah, V., +, LRA April 2020 470-476

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Time-Relative RTK-GNSS: GNSS Loop Closure in Pose Graph Optimiza-
tion. Suzuki, T., LRA July 2020 4735-4742

Gradient methods
An Algorithm to Design Redundant Manipulators of Optimally Fault-Tol-

erant Kinematic Structure. Almarkhi, A.A., +, LRA July 2020 4727-4734
Asynchronous and Parallel Distributed Pose Graph Optimization. Tian, Y., +, 

LRA Oct. 2020 5819-5826
CorsNet: 3D Point Cloud Registration by Deep Neural Network. Kurobe, A., 

+, LRA July 2020 3960-3966
Gaussian Process Online Learning With a Sparse Data Stream. Park, J., +, 

LRA Oct. 2020 5977-5984
Optimization-Based Posture Generation for Whole-Body Contact Motion by 

Contact Point Search on the Body Surface. Murooka, M., +, LRA April 
2020 2905-2912

Simultaneous Policy and Discrete Communication Learning for Multi-
Agent Cooperation. Freed, B., +, LRA April 2020 2498-2505

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
Passivity Approach With Preservation of Physical Coupling Behavior. 
Panzirsch, M., +, LRA Oct. 2020 6756-6763

Graph theory
Analysis of Minima for Geodesic and Chordal Cost for a Minimal 2-D Pose-

Graph SLAM Problem. Kong, F.H., +, LRA April 2020 323-330
Asynchronous and Parallel Distributed Pose Graph Optimization. Tian, Y., +, 

LRA Oct. 2020 5819-5826
Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 

Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207
Cluster-based Penalty Scaling for Robust Pose Graph Optimization. Wu, F., 

+, LRA Oct. 2020 6193-6200
DDM: Fast Near-Optimal Multi-Robot Path Planning Using Diversi-

fied-Path and Optimal Sub-Problem Solution Database Heuristics. Han, 
S.D., +, LRA April 2020 1350-1357

DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728
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DOOR-SLAM: Distributed, Online, and Outlier Resilient SLAM for Robotic 
Teams. Lajoie, P., +, LRA April 2020 1656-1663

Exploiting Bias for Cooperative Planning in Multi-Agent Tree Search. Ma, 
A., +, LRA April 2020 1819-1826

Fast Planning Over Roadmaps via Selective Densification. Saund, B., +, 
LRA April 2020 2873-2880

Forecasting Trajectory and Behavior of Road-Agents Using Spectral Clus-
tering in Graph-LSTMs. Chandra, R., +, LRA July 2020 4882-4890

From Planes to Corners: Multi-Purpose Primitive Detection in Unorganized 
3D Point Clouds. Sommer, C., +, LRA April 2020 1764-1771

GeoFusion: Geometric Consistency Informed Scene Estimation in Dense 
Clutter. Sui, Z., +, LRA Oct. 2020 5913-5920

Graduated Non-Convexity for Robust Spatial Perception: From Non-Min-
imal Solvers to Global Outlier Rejection. Yang, H., +, LRA April 2020 
1127-1134

Learning Object-Action Relations from Bimanual Human Demonstration 
Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194

Learning Scheduling Policies for Multi-Robot Coordination With Graph 
Attention Networks. Wang, Z., +, LRA July 2020 4509-4516

Learning to Optimally Segment Point Clouds. Hu, P., +, LRA April 2020 
875-882

Mixed-Integer Linear Programming Models for Multi-Robot Non-Adversar-
ial Search. Asfora, B.A., +, LRA Oct. 2020 6805-6812

Modeling of Architectural Components for Large-Scale Indoor Spaces From 
Point Cloud Measurements. Lim, G., +, LRA July 2020 3830-3837

Multi-Contact Locomotion Planning for Humanoid Robot Based on Sustain-
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Oct. 2020 6379-6387

Object-Based Pose Graph for Dynamic Indoor Environments. Gomez, C., +, 
LRA Oct. 2020 5401-5408

Probabilistic Crowd GAN: Multimodal Pedestrian Trajectory Prediction 
Using a Graph Vehicle-Pedestrian Attention Network. Eiffert, S., +, LRA 
Oct. 2020 5026-5033

Relocalization With Submaps: Multi-Session Mapping for Planetary Rovers 
Equipped With Stereo Cameras. Giubilato, R., +, LRA April 2020 580-587

Robot Navigation in Crowds by Graph Convolutional Networks With Atten-
tion Learned From Human Gaze. Chen, Y., +, LRA April 2020 2754-2761

Robust Loop Closure Method for Multi-Robot Map Fusion by Integration 
of Consistency and Data Similarity. Do, H., +, LRA Oct. 2020 5701-5708

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 
Liu, B., +, LRA April 2020 3485-3492

Time-Relative RTK-GNSS: GNSS Loop Closure in Pose Graph Optimiza-
tion. Suzuki, T., LRA July 2020 4735-4742

TSBP: Tangent Space Belief Propagation for Manifold Learning. Cohn, T., 
+, LRA Oct. 2020 6694-6701

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 
J., +, LRA Oct. 2020 6512-6519

Graphics processing units
Variational Fisheye Stereo. Roxas, M., +, LRA April 2020 1303-1310

Grasping
Benchmarking Simulated Robotic Manipulation Through a Real World 

Dataset. Collins, J., +, LRA Jan. 2020 250-257
Greedy algorithms

A Routing Framework for Heterogeneous Multi-Robot Teams in Exploration 
Tasks. Sakamoto, T., +, LRA Oct. 2020 6662-6669

Interactive Natural Language-Based Person Search. Shree, V., +, LRA April 
2020 1851-1858

Measurement Scheduling for Cooperative Localization in Resource-Con-
strained Conditions. Yan, Q., +, LRA April 2020 1991-1998

Multi-Sensor Next-Best-View Planning as Matroid-Constrained Submodu-
lar Maximization. Lauri, M., +, LRA Oct. 2020 5323-5330

Toward Fast and Optimal Robotic Pick-and-Place on a Moving Conveyor. 
Han, S.D., +, LRA April 2020 446-453

Grippers
37,000 Human-Planned Robotic Grasps With Six Degrees of Freedom. Oso-

rio, V.R., +, LRA April 2020 3346-3351
6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-

sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 
Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298

A Dexterous Soft Robotic Hand for Delicate In-Hand Manipulation. Abon-
dance, S., +, LRA Oct. 2020 5502-5509

A High-Payload Proprioceptive Hybrid Robotic Gripper With Soft Origamic 
Actuators. Su, Y., +, LRA April 2020 3003-3010

A Multi-Level Optimization Framework for Simultaneous Grasping and 
Motion Planning. Zimmermann, S., +, LRA April 2020 2966-2972

A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 
Estimation. Zhou, J., +, LRA April 2020 1867-1874

A Reconfigurable Design for Omni-Adaptive Grasp Learning. Wan, F., +, 
LRA July 2020 4210-4217

A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-
market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617

A Sensorized Hybrid Gripper to Evaluate a Grasping Quality Based on a 
Largest Minimum Wrench. Park, W., +, LRA April 2020 3243-3250

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

A Tendon-Driven Robot Gripper With Passively Switchable Underactuated 
Surface and its Physics Simulation Based Parameter Optimization. Ko, T., 
LRA Oct. 2020 5002-5009

A Transition-Aware Method for the Simulation of Compliant Contact With 
Regularized Friction. Castro, A.M., +, LRA April 2020 1859-1866

A Variable-Structure Robot Hand That Uses the Environment to Achieve 
General Purpose Grasps. Golan, Y., +, LRA July 2020 4804-4811

A Versatile Gripper for Cloth Manipulation. Donaire, S., +, LRA Oct. 2020 
6520-6527

An Electrostatic/Gecko-Inspired Adhesives Soft Robotic Gripper. Alizade-
hyazdi, V., +, LRA July 2020 4679-4686

An Origami-Inspired Variable Friction Surface for Increasing the Dexterity 
of Robotic Grippers. Lu, Q., +, LRA April 2020 2538-2545

Benchmarking Bimanual Cloth Manipulation. Garcia-Camacho, I., +, LRA 
April 2020 1111-1118

Bilateral Haptic Collaboration for Human-Robot Cooperative Tasks. Salvi-
etti, G., +, LRA April 2020 3517-3524

BLT Gripper: An Adaptive Gripper With Active Transition Capability 
Between Precise Pinch and Compliant Grasp. Kim, Y., +, LRA Oct. 2020 
5518-5525

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

Delicate Fabric Handling Using a Soft Robotic Gripper With Embedded 
Microneedles. Ku, S., +, LRA July 2020 4852-4858

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Distal Hyperextension Is Handy: High Range of Motion in Cluttered Envi-
ronments. Ruotolo, W., +, LRA April 2020 921-928

Dynamic Control of a Rigid Pneumatic Gripper. Romeo, R.A., +, LRA April 
2020 2793-2800

Dynamically Reconfigurable Tactile Sensor for Robotic Manipulation. Huh, 
T.M., +, LRA April 2020 2562-2569

EGAD! An Evolved Grasping Analysis Dataset for Diversity and Reproduc-
ibility in Robotic Manipulation. Morrison, D., +, LRA July 2020 4368-
4375

Examining the Frictional Behavior of Primitive Contact Geometries for use 
as Robotic Finger Pads. Leddy, M.T., +, LRA April 2020 3137-3144

Exploiting Singular Configurations for Controllable, Low-Power Friction 
Enhancement on Unmanned Ground Vehicles. Foris, A., +, LRA April 
2020 3556-3563

Exploring the Role of Palm Concavity and Adaptability in Soft Synergistic 
Robotic Hands. Capsi-Morales, P., +, LRA July 2020 4703-4710
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Grasp It Like a Pro: Grasp of Unknown Objects With Robotic Hands Based 
on Skilled Human Expertise. Gabellieri, C., +, LRA April 2020 2808-2815

Grasping in the Wild: Learning 6DoF Closed-Loop Grasping From Low-
Cost Demonstrations. Song, S., +, LRA July 2020 4978-4985

Grasping With the SoftPad, a Soft Sensorized Surface for Exploiting Envi-
ronmental Constraints With Rigid Grippers. Gaudeni, C., +, LRA July 
2020 3884-3891

High Strength Inflatable Pouch Anchors. Glick, P.E., +, LRA July 2020 3761-
3767

Incorporating Object Intrinsic Features Within Deep Grasp Affordance Pre-
diction. Veres, M., +, LRA Oct. 2020 6009-6016

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Jamming-Free Immobilizing Grasps Using Dual-Friction Robotic Finger-
tips. Golan, Y., +, LRA April 2020 2889-2896

Manipulation Planning and Control for Shelf Replenishment. Costanzo, M., 
+, LRA April 2020 1595-1601

Milliscale Features Increase Friction of Soft Skin in Lubricated Contact. Li, 
M.S., +, LRA July 2020 4781-4787

Modeling, Optimization, and Experimentation of the ParaGripper for 
In-Hand Manipulation Without Parasitic Rotation. Liu, H., +, LRA April 
2020 3011-3018

Modular, Accessible, Sensorized Objects for Evaluating the Grasping and 
Manipulation Capabilities of Grippers and Hands. Gao, G., +, LRA Oct. 
2020 6105-6112

Multi-Modal Transfer Learning for Grasping Transparent and Specular 
Objects. Weng, T., +, LRA July 2020 3791-3798

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

New Formulation of Mixed-Integer Conic Programming for Globally Opti-
mal Grasp Planning. Liu, M., +, LRA July 2020 4663-4670

New Soft Robot Hand Configuration With Combined Biotensegrity and 
Thin Artificial Muscle. Li, W., +, LRA July 2020 4345-4351

Object-Agnostic Dexterous Manipulation of Partially Constrained Trajecto-
ries. Morgan, A.S., +, LRA Oct. 2020 5494-5501

Piezoelectric Grippers for Mobile Micromanipulation. Abondance, T., +, 
LRA July 2020 4407-4414

Radial-Layer Jamming Mechanism for String Configuration. Mukaide, R., +, 
LRA Oct. 2020 5221-5228

Rigid-Soft Interactive Learning for Robust Grasping. Yang, L., +, LRA April 
2020 1720-1727

Risk-Aware Motion Planning for a Limbed Robot with Stochastic Gripping 
Forces Using Nonlinear Programming. Shirai, Y., +, LRA Oct. 2020 4994-
5001

Shear, Torsion and Pressure Tactile Sensor via Plastic Optofiber Guided 
Imaging. Baimukashev, D., +, LRA April 2020 2618-2625

Sheet-Based Gripper Featuring Passive Pull-In Functionality for Bin Picking 
and for Picking Up Thin Flexible Objects. Morino, K., +, LRA April 2020 
2007-2014

SIMPA: Soft-Grasp Infant Myoelectric Prosthetic Arm. De Barrie, D., +, 
LRA April 2020 699-704

Simple, Low-Cost Fabrication of Soft Sensors for Shape Reconstruction. 
Ma, D., +, LRA July 2020 4049-4054

Soft Fingertips With Tactile Sensing and Active Deformation for Robust 
Grasping of Delicate Objects. He, L., +, LRA April 2020 2714-2721

Soft Robotic Gripper With Compliant Cell Stacks for Industrial Part Han-
dling. Netzev, M., +, LRA Oct. 2020 6821-6828

Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 
K., +, LRA April 2020 2435-2442

The Mag-Gripper: A Soft-Rigid Gripper Augmented With an Electromagnet 
to Precisely Handle Clothes. Marullo, S., +, LRA Oct. 2020 6591-6598

UniGrasp: Learning a Unified Model to Grasp With Multifingered Robotic 
Hands. Shao, L., +, LRA April 2020 2286-2293

VeREFINE: Integrating Object Pose Verification With Physics-Guided Itera-
tive Refinement. Bauer, D., +, LRA July 2020 4289-4296

Ground penetrating radar
Autonomous Navigation in Inclement Weather Based on a Localizing 

Ground Penetrating Radar. Ort, T., +, LRA April 2020 3267-3274
Guassian mixture model

Robust Incremental State Estimation Through Covariance Adaptation. Wat-
son, R.M., +, LRA April 2020 3737-3744

Gyroscopes
Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 

Estimation. Brossard, M., +, LRA July 2020 4796-4803
Gyroscopic Tensegrity Robots. Goyal, R., +, LRA April 2020 1239-1246

H

Handicapped aids
Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-

sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032
Deep Reinforcement Learning for Tactile Robotics: Learning to Type on a 

Braille Keyboard. Church, A., +, LRA Oct. 2020 6145-6152
Development of Smartphone-Based Human-Robot Interfaces for Individuals 

With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841
Hierarchical and Safe Motion Control for Cooperative Locomotion of 

Robotic Guide Dogs and Humans: A Hybrid Systems Approach. Hamed, 
K.A., +, LRA Jan. 2020 56-63

Offline Assistance Optimization of a Soft Exosuit for Augmenting Ankle 
Power of Stroke Survivors During Walking. Siviy, C., +, LRA April 2020 
828-835

Optimal Design of a Novel 3-DOF Orientational Parallel Mechanism for 
Pelvic Assistance on a Wheelchair: An Approach Based on Kinematic 
Geometry and Screw Theory. Ophaswongse, C., +, LRA April 2020 3315-
3322

Haptic interfaces
6-DOF Force Sensing for the Master Tool Manipulator of the da Vinci Sur-

gical System. Black, D.G., +, LRA April 2020 2264-2271
A Haptic Continuum Interface for the Teleoperation of Extensible Contin-

uum Manipulators. Frazelle, C.G., +, LRA April 2020 1875-1882
A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 

Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953
A Teleoperation Framework for Mobile Robots Based on Shared Control. 

Luo, J., +, LRA April 2020 377-384
Bilateral Haptic Collaboration for Human-Robot Cooperative Tasks. Salvi-

etti, G., +, LRA April 2020 3517-3524
Continuous Closed-Loop 4-Degree-of-Freedom Holdable Haptic Guidance. 

Walker, J.M., +, LRA Oct. 2020 6853-6860
Deep Neural Network Approach in Robot Tool Dynamics Identification for 

Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949
Design, Modeling, and Implementation of a 7-DOF Cable-Driven Haptic 

Device With a Configurable Cable Platform. Lambert, P., +, LRA Oct. 
2020 5764-5771

Detachable Body: The Impact of Binocular Disparity and Vibrotactile Feed-
back in Co-Presence Tasks. Iwasaki, Y., +, LRA April 2020 3477-3484

Electromagnetic Haptic Feedback System for Use With a Graphical Display 
Using Flat Coils and Sensor Array. Berkelman, P., +, LRA April 2020 1618-
1625

End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 
GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Enhanced Haptic Sensations Using a Novel Electrostatic Vibration Actuator 
With Frequency Beating Phenomenon. Koo, J., +, LRA April 2020 1827-
1834

Exploiting Visual-Outer Shape for Tactile-Inner Shape Estimation of Objects 
Covered with Soft Materials. Miyamoto, T., +, LRA Oct. 2020 6278-6285

Haptic Surface Display based on Miniature Dielectric Fluid Transducers. 
Han, A.K., +, LRA July 2020 4021-4027

Human Navigation Using Phantom Tactile Sensation Based Vibrotactile 
Feedback. Liao, Z., +, LRA Oct. 2020 5732-5739

Hybrid Force-Moment Braking Pulse: A Haptic Illusion to Increase the 
Perceived Hardness of Virtual Surfaces. Pourkand, A., +, LRA July 2020 
4588-4595
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Learning to Collaborate From Simulation for Robot-Assisted Dressing. 
Clegg, A., +, LRA April 2020 2746-2753

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Online Identification of Interaction Behaviors From Haptic Data During 
Collaborative Object Transfer. Kucukyilmaz, A., +, LRA Jan. 2020 96-102

Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 
+, LRA Oct. 2020 6388-6395

Perceptive Model Predictive Control for Continuous Mobile Manipulation. 
Pankert, J., +, LRA Oct. 2020 6177-6184

Robustness in Human Manipulation of Dynamically Complex Objects 
Through Control Contraction Metrics. Bazzi, S., +, LRA April 2020 2578-
2585

VibeRo: Vibrotactile Stiffness Perception Interface for Virtual Reality. 
Adilkhanov, A., +, LRA April 2020 2785-2792

Health and safety
A Morphing Cargo Drone for Safe Flight in Proximity of Humans. Korna-

towski, P.M., +, LRA July 2020 4233-4240
Health care

A Markov Chain Model for Transient Analysis of Handoff Process in Emer-
gency Departments. Zhu, W., +, LRA July 2020 4360-4367

Lio-A Personal Robot Assistant for Human-Robot Interaction and Care 
Applications. Miseikis, J., +, LRA Oct. 2020 5339-5346

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Heat pumps
Predictive Control-Oriented Models of a Domestic Air-to-Water Heat Pump 

Under Variable Conditions. Ferrarini, L., +, LRA Oct. 2020 5363-5369
Helical antennas

3D Electromagnetic Reconfiguration Enabled by Soft Continuum Robots. 
Gan, L.T., +, LRA April 2020 1704-1711

Helicopters
A Distributed Pipeline for Scalable, Deconflicted Formation Flying. Lusk, 

P.C., +, LRA Oct. 2020 5213-5220
Adaptive Air Density Estimation for Precise Tracking Control and Accurate 

External Wrench Observation for Flying Robots. Maier, M., +, LRA April 
2020 1445-1452

Alternating Minimization Based Trajectory Generation for Quadrotor 
Aggressive Flight. Wang, Z., +, LRA July 2020 4836-4843

Autonomous Reflectance Transformation Imaging by a Team of Unmanned 
Aerial Vehicles. Kratky, V., +, LRA April 2020 2302-2309

Benchmarks for Aerial Manipulation. Suarez, A., +, LRA April 2020 2650-
2657

Cooperative Mapping and Target Search Over an Unknown Occupancy 
Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078

Direct Force Feedback Control and Online Multi-Task Optimization for 
Aerial Manipulators. Nava, G., +, LRA April 2020 331-338

Downside Up:Rethinking Parcel Position for Aerial Delivery. Kornatowski, 
P.M., +, LRA July 2020 4297-4304

Fail-Safe Flight of a Fully-Actuated Quadrotor in a Single Motor Failure. 
Lee, S.J., +, LRA Oct. 2020 6403-6410

Gemini: A Compact Yet Efficient Bi-Copter UAV for Indoor Applications. 
Qin, Y., +, LRA April 2020 3213-3220

Identification of the Propeller Coefficients and Dynamic Parameters of a 
Hovering Quadrotor From Flight Data. Six, D., +, LRA April 2020 1063-
1070

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

IMU-Based Inertia Estimation for a Quadrotor Using Newton-Euler Dynam-
ics. Svacha, J., +, LRA July 2020 3861-3867

Learning Pugachev's Cobra Maneuver for Tail-Sitter UAVs Using Accelera-
tion Model. Xu, W., +, LRA April 2020 3452-3459

Lightweight High Voltage Generator for Untethered Electroadhesive Perch-
ing of Micro Air Vehicles. Park, S., +, LRA July 2020 4485-4492

Precise Landing of Autonomous Aerial Vehicles Using Vector Fields. Gon-
calves, V.M., +, LRA July 2020 4337-4344

Rectangular Pyramid Partitioning Using Integrated Depth Sensors (RAP-
PIDS): A Fast Planner for Multicopter Navigation. Bucki, N., +, LRA July 
2020 4626-4633

Scalable Cooperative Transport of Cable-Suspended Loads With UAVs 
Using Distributed Trajectory Optimization. Jackson, B.E., +, LRA April 
2020 3368-3374

TiltDrone: A Fully-Actuated Tilting Quadrotor Platform. Zheng, P., +, LRA 
Oct. 2020 6845-6852

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Helmet mounted displays
Human Perception-Optimized Planning for Comfortable VR-Based Telep-

resence. Becerra, I., +, LRA Oct. 2020 6489-6496
Reflective-AR Display: An Interaction Methodology for Virtual-to-Real 

Alignment in Medical Robotics. Fotouhi, J., +, LRA April 2020 2722-2729
Hierarchical systems

Composing Diverse Policies for Temporally Extended Tasks. Angelov, D., +, 
LRA April 2020 2658-2665

Hierarchical Tracking Control With Arbitrary Task Dimensions: Application 
to Trajectory Tracking on Submanifolds. Garofalo, G., +, LRA Oct. 2020 
6153-6160

Hilbert spaces
A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 

Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31
Reactive Navigation Under Non-Parametric Uncertainty Through Hilbert 

Space Embedding of Probabilistic Velocity Obstacles. Poonganam, S.N.J., 
+, LRA April 2020 2690-2697

Hospitals
A Markov Chain Model for Transient Analysis of Handoff Process in Emer-

gency Departments. Zhu, W., +, LRA July 2020 4360-4367
Hot rolling

Learning to Predict Metal Deformations in Hot-Rolling Processes. 
Chavez-Garcia, R.O., +, LRA Oct. 2020 6270-6277

Human computer interaction
Hierarchical Stochastic Optimization With Application to Parameter Tuning 

for Electronically Controlled Transmissions. Karasawa, H., +, LRA April 
2020 628-635

Human Navigation Using Phantom Tactile Sensation Based Vibrotactile 
Feedback. Liao, Z., +, LRA Oct. 2020 5732-5739

Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180

Human factors
May I Draw Your Attention? Initial Lessons From the Large-Scale Genera-

tive Mark Maker. Phillips, A., +, LRA April 2020 691-698
Human resource management

Workforce Allocation in Motorcycle Transmission Assembly Lines: A Case 
Study on Modeling, Analysis, and Improvement. Ma, H., +, LRA July 2020 
4164-4171

Human-robot interaction
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
A Control Barrier Function Approach for Maximizing Performance While 

Fulfilling to ISO/TS 15066 Regulations. Ferraguti, F., +, LRA Oct. 2020 
5921-5928

A Control Scheme for Smooth Transition in Physical Human-Robot-Envi-
ronment Between Two Modes: Augmentation and Autonomous. Li, H., +, 
LRA Oct. 2020 5803-5810

A Deep Learning Approach to Grasping the Invisible. Yang, Y., +, LRA April 
2020 2232-2239

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A Feasibility Study of Culture-Aware Cloud Services for Conversational 
Robots. Recchiuto, C.T., +, LRA Oct. 2020 6559-6566

A Framework for Recognition and Prediction of Human Motions in 
Human-Robot Collaboration Using Probabilistic Motion Models. Callens, 
T., +, LRA Oct. 2020 5151-5158

A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 
Therapy. Xu, J., +, LRA Oct. 2020 5385-5392



7072 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

A Supernumerary Robotic Leg Powered by Magnetorheological Actuators 
to Assist Human Locomotion. Khazoom, C., +, LRA Oct. 2020 5143-5150

An Ergonomic Shared Workspace Analysis Framework for the Optimal 
Placement of a Compact Master Control Console. Zhang, D., +, LRA April 
2020 2995-3002

Benchmark for Human-to-Robot Handovers of Unseen Containers With 
Unknown Filling. Sanchez-Matilla, R., +, LRA April 2020 1642-1649

Bilateral Haptic Collaboration for Human-Robot Cooperative Tasks. Salvi-
etti, G., +, LRA April 2020 3517-3524

Collaborative Human-Robot Framework for Delicate Sanding of Complex 
Shape Surfaces. Maric, B., +, LRA April 2020 2848-2855

Combining Speed and Separation Monitoring With Power and Force Lim-
iting for Safe Collaborative Robotics Applications. Lucci, N., +, LRA Oct. 
2020 6121-6128

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

Development of Smartphone-Based Human-Robot Interfaces for Individuals 
With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

Fast Underwater Image Enhancement for Improved Visual Perception. 
Islam, M.J., +, LRA April 2020 3227-3234

From Crowd Simulation to Robot Navigation in Crowds. Fraichard, T., +, 
LRA April 2020 729-735

From the State of the Art of Assessment Metrics Toward Novel Concepts 
for Humanoid Robot Locomotion Benchmarking. Aller, F., +, LRA April 
2020 914-920

Hierarchical and Safe Motion Control for Cooperative Locomotion of 
Robotic Guide Dogs and Humans: A Hybrid Systems Approach. Hamed, 
K.A., +, LRA Jan. 2020 56-63

Image Transformation and CNNs: A Strategy for Encoding Human Loco-
motor Intent for Autonomous Wearable Robots. Lee, U.H., +, LRA Oct. 
2020 5440-5447

Imitation Learning Based on Bilateral Control for Human–Robot Coopera-
tion. Sasagawa, A., +, LRA Oct. 2020 6169-6176

Improving Tracking through Human-Robot Sensory Augmentation. Li, Y., +, 
LRA July 2020 4399-4406

Increasing Robot Autonomy via Motion Planning and an Augmented Reality 
Interface. Hernandez, J.D., +, LRA April 2020 1017-1023

Interact With Me: An Exploratory Study on Interaction Factors for Active 
Physical Human-Robot Interaction. Hu, Y., +, LRA Oct. 2020 6764-6771

Interactive Natural Language-Based Person Search. Shree, V., +, LRA April 
2020 1851-1858

Knowledge Driven Orbit-to-Ground Teleoperation of a Robot Coworker. 
Schmaus, P., +, LRA Jan. 2020 143-150

Laser Pouch Motors: Selective and Wireless Activation of Soft Actuators 
by Laser-Powered Liquid-to-Gas Phase Change. Hiraki, T., +, LRA July 
2020 4180-4187

Learning Scheduling Policies for Multi-Robot Coordination With Graph 
Attention Networks. Wang, Z., +, LRA July 2020 4509-4516

Leveraging the Human Operator in the Design and Control of Supernumer-
ary Robotic Limbs. Guggenheim, J., +, LRA April 2020 2177-2184

Lio-A Personal Robot Assistant for Human-Robot Interaction and Care 
Applications. Miseikis, J., +, LRA Oct. 2020 5339-5346

May I Draw Your Attention? Initial Lessons From the Large-Scale Genera-
tive Mark Maker. Phillips, A., +, LRA April 2020 691-698

Multi-Contact Planning on Humans for Physical Assistance by Humanoid. 
Bolotnikova, A., +, LRA Jan. 2020 135-142

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Online Identification of Interaction Behaviors From Haptic Data During 
Collaborative Object Transfer. Kucukyilmaz, A., +, LRA Jan. 2020 96-102

Open-Loop Position Control in Collaborative, Modular Variable-Stiff-
ness-Link (VSL) Robots. Gandarias, J.M., +, LRA April 2020 1772-1779

Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

People's Adaptive Side-by-Side Model Evolved to Accompany Groups of 
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+, LRA July 2020 3960-3966
Graduated Non-Convexity for Robust Spatial Perception: From Non-Min-

imal Solvers to Global Outlier Rejection. Yang, H., +, LRA April 2020 
1127-1134

Panoptic 3D Mapping and Object Pose Estimation Using Adaptively 
Weighted Semantic Information. Hoang, D., +, LRA April 2020 1962-1969

PointNetKL: Deep Inference for GICP Covariance Estimation in Bathymet-
ric SLAM. Torroba, I., +, LRA July 2020 4078-4085

Image representation
AMAE: Adaptive Motion-Agnostic Encoder for Event-Based Object Classi-

fication. Deng, Y., +, LRA July 2020 4596-4603
Boosting Deep Open World Recognition by Clustering. Fontanel, D., +, LRA 

Oct. 2020 5985-5992
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DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728

Delta Descriptors: Change-Based Place Representation for Robust Visual 
Localization. Garg, S., +, LRA Oct. 2020 5120-5127

ECG: Edge-aware Point Cloud Completion with Graph Convolution. Pan, 
L., LRA July 2020 4392-4398

Edge Enhanced Implicit Orientation Learning With Geometric Prior for 6D 
Pose Estimation. Wen, Y., +, LRA July 2020 4931-4938

Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Learning Object-Action Relations from Bimanual Human Demonstration 
Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194

Off the Beaten Sidewalk: Pedestrian Prediction in Shared Spaces for Auton-
omous Vehicles. Anderson, C., +, LRA Oct. 2020 6892-6899

Real-Time Soft Body 3D Proprioception via Deep Vision-Based Sensing. 
Wang, R., +, LRA April 2020 3382-3389

SilhoNet-Fisheye: Adaptation of A ROI Based Object Pose Estimation Net-
work to Monocular Fisheye Images. Billings, G., +, LRA July 2020 4241-
4248

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

Image resolution
MinneApple: A Benchmark Dataset for Apple Detection and Segmentation. 

Hani, N., +, LRA April 2020 852-858
Real-Time Soft Body 3D Proprioception via Deep Vision-Based Sensing. 

Wang, R., +, LRA April 2020 3382-3389
Task Space Motion Control for AFM-Based Nanorobot Using Optimal and 

Ultralimit Archimedean Spiral Local Scan. Sun, Z., +, LRA April 2020 282-
289

Towards Privacy-Preserving Ego-Motion Estimation Using an Extremely 
Low-Resolution Camera. Shariati, A., +, LRA April 2020 1223-1230

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Image restoration
Self-Supervised Linear Motion Deblurring. Liu, P., +, LRA April 2020 2475-

2482
Image retrieval

A Hybrid Compact Neural Architecture for Visual Place Recognition. Chan-
can, M., +, LRA April 2020 993-1000

CoHOG: A Light-Weight, Compute-Efficient, and Training-Free Visual 
Place Recognition Technique for Changing Environments. Zaffar, M., +, 
LRA April 2020 1835-1842

Geometrically Mappable Image Features. Thoma, J., +, LRA April 2020 
2062-2069

Image sampling
Discontinuous and Smooth Depth Completion With Binary Anisotropic Dif-

fusion Tensor. Yao, Y., +, LRA Oct. 2020 5128-5135
Image segmentation

3D Instance Embedding Learning With a Structure-Aware Loss Function for 
Point Cloud Segmentation. Liang, Z., +, LRA July 2020 4915-4922

3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 
LRA July 2020 4743-4750

3D-MiniNet: Learning a 2D Representation From Point Clouds for Fast and 
Efficient 3D LIDAR Semantic Segmentation. Alonso, I., +, LRA Oct. 2020 
5432-5439

Aerial Single-View Depth Completion With Image-Guided Uncertainty 
Estimation. Teixeira, L., +, LRA April 2020 1055-1062

Boosting Deep Open World Recognition by Clustering. Fontanel, D., +, LRA 
Oct. 2020 5985-5992

Boosting Real-Time Driving Scene Parsing With Shared Semantics. Xiang, 
Z., +, LRA April 2020 596-603

Combining Domain Adaptation and Spatial Consistency for Unseen Fruits 
Counting: A Quasi-Unsupervised Approach. Bellocchio, E., +, LRA April 
2020 1079-1086

Cross-View Semantic Segmentation for Sensing Surroundings. Pan, B., +, 
LRA July 2020 4867-4873

Deep Learning Based Real-Time OCT Image Segmentation and Correction 
for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

Depth Based Semantic Scene Completion With Position Importance Aware 
Loss. Li, J., +, LRA Jan. 2020 219-226

Fast Panoptic Segmentation Network. de Geus, D., +, LRA April 2020 1742-
1749

From Planes to Corners: Multi-Purpose Primitive Detection in Unorganized 
3D Point Clouds. Sommer, C., +, LRA April 2020 1764-1771

IDDA: A Large-Scale Multi-Domain Dataset for Autonomous Driving. 
Alberti, E., +, LRA Oct. 2020 5526-5533

Learning Densities in Feature Space for Reliable Segmentation of Indoor 
Scenes. Marchal, N., +, LRA April 2020 1032-1038

Learning Object-Action Relations from Bimanual Human Demonstration 
Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194

Learning to Optimally Segment Point Clouds. Hu, P., +, LRA April 2020 
875-882

Low to High Dimensional Modality Hallucination Using Aggregated Fields 
of View. Gunasekar, K., +, LRA April 2020 1983-1990

MinneApple: A Benchmark Dataset for Apple Detection and Segmentation. 
Hani, N., +, LRA April 2020 852-858

Panoptic 3D Mapping and Object Pose Estimation Using Adaptively 
Weighted Semantic Information. Hoang, D., +, LRA April 2020 1962-1969

Point Cloud Projective Analysis for Part-Based Grasp Planning. Monica, R., 
+, LRA July 2020 4695-4702

Real-Time Fusion Network for RGB-D Semantic Segmentation Incorporat-
ing Unexpected Obstacle Detection for Road-Driving Images. Sun, L., +, 
LRA Oct. 2020 5558-5565

Regression Forest Based RGB-D Visual Relocalization Using Coarse-to-
Fine Strategy. Wang, J., +, LRA July 2020 4431-4438

RLBench: The Robot Learning Benchmark & Learning Environment. 
James, S., +, LRA April 2020 3019-3026

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Seeing Through the Occluders: Robust Monocular 6-DOF Object Pose 
Tracking via Model-Guided Video Object Segmentation. Zhong, L., +, 
LRA Oct. 2020 5159-5166

Segmenting the Future. Chiu, H., +, LRA July 2020 4202-4209
Self-Supervised Linear Motion Deblurring. Liu, P., +, LRA April 2020 2475-

2482
Semantic Foreground Inpainting From Weak Supervision. Lu, C., +, LRA 

April 2020 1334-1341
Semantic Localization Considering Uncertainty of Object Recognition. 

Akai, N., +, LRA July 2020 4384-4391
Semantic Segmentation With Unsupervised Domain Adaptation Under 

Varying Weather Conditions for Autonomous Vehicles. Erkent, O., +, LRA 
April 2020 3580-3587

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 
Liu, B., +, LRA April 2020 3485-3492

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Track to Reconstruct and Reconstruct to Track. Luiten, J., +, LRA April 2020 
1803-1810

Unseen Salient Object Discovery for Monocular Robot Vision. Chan, D.M., 
+, LRA April 2020 1484-1491

Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 
Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290
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Image sensors
A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-

prey Using Frame and Event Based Cameras. Youssef, I., +, LRA April 
2020 2395-2402

A New Approach to 3D ICP Covariance Estimation. Brossard, M., +, LRA 
April 2020 744-751

A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 
LRA April 2020 3129-3136

Aerial Single-View Depth Completion With Image-Guided Uncertainty 
Estimation. Teixeira, L., +, LRA April 2020 1055-1062

AMAE: Adaptive Motion-Agnostic Encoder for Event-Based Object Classi-
fication. Deng, Y., +, LRA July 2020 4596-4603

C*: Cross-Modal Simultaneous Tracking and Rendering for 6-DoF Monoc-
ular Camera Localization Beyond Modalities. Oishi, S., +, LRA Oct. 2020 
5229-5236

Coverage Path Planning With Track Spacing Adaptation for Autonomous 
Underwater Vehicles. Yordanova, V., +, LRA July 2020 4774-4780

Dronument: System for Reliable Deployment of Micro Aerial Vehicles in 
Dark Areas of Large Historical Monuments. Petracek, P., +, LRA April 
2020 2078-2085

Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Extrinsic Calibration of an Eye-In-Hand 2D LiDAR Sensor in Unstructured 
Environments Using ICP. Peters, A., +, LRA April 2020 929-936

HDMI-Loc: Exploiting High Definition Map Image for Precise Localization 
via Bitwise Particle Filter. Jeong, J., +, LRA Oct. 2020 6310-6317

HDR Reconstruction Based on the Polarization Camera. Wu, X., +, LRA Oct. 
2020 5113-5119

High Speed Three Dimensional Tracking of Swimming Cell by Synchronous 
Modulation Between TeCE Camera and TAG Lens. Yamato, K., +, LRA 
April 2020 1907-1914

Marker-Less Micro Aerial Vehicle Detection and Localization Using Convo-
lutional Neural Networks. Vrba, M., +, LRA April 2020 2459-2466

Multi-Modal Transfer Learning for Grasping Transparent and Specular 
Objects. Weng, T., +, LRA July 2020 3791-3798

Multi-Sensor Next-Best-View Planning as Matroid-Constrained Submodu-
lar Maximization. Lauri, M., +, LRA Oct. 2020 5323-5330

Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 
T.V., +, LRA April 2020 1039-1046

Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

Real-Time Soft Body 3D Proprioception via Deep Vision-Based Sensing. 
Wang, R., +, LRA April 2020 3382-3389

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

SilhoNet-Fisheye: Adaptation of A ROI Based Object Pose Estimation Net-
work to Monocular Fisheye Images. Billings, G., +, LRA July 2020 4241-
4248

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Unsupervised Depth Completion From Visual Inertial Odometry. Wong, A., 
+, LRA April 2020 1899-1906

Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 
and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Image sequences
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
A Realistic Simulation Environment for MRI-Based Robust Control of 

Untethered Magnetic Robots With Intra-Operational Imaging. Tiryaki, 
M.E., +, LRA July 2020 4501-4508

Aggressive Perception-Aware Navigation Using Deep Optical Flow Dynam-
ics and PixelMPC. Lee, K., +, LRA April 2020 1207-1214

Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 
Gan, L., +, LRA April 2020 790-797

Delta Descriptors: Change-Based Place Representation for Robust Visual 
Localization. Garg, S., +, LRA Oct. 2020 5120-5127

Evolved Neuromorphic Control for High Speed Divergence-Based Landings 
of MAVs. Hagenaars, J.J., +, LRA Oct. 2020 6239-6246

Flow-Motion and Depth Network for Monocular Stereo and Beyond. Wang, 
K., +, LRA April 2020 3307-3314

Generative Autoregressive Networks for 3D Dancing Move Synthesis From 
Music. Ahn, H., +, LRA April 2020 3501-3508

Learning Object-Action Relations from Bimanual Human Demonstration 
Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194

Loop-Net: Joint Unsupervised Disparity and Optical Flow Estimation of Ste-
reo Videos With Spatiotemporal Loop Consistency. Kim, T., +, LRA Oct. 
2020 5597-5604

PointTrackNet: An End-to-End Network For 3-D Object Detection and 
Tracking From Point Clouds. Wang, S., +, LRA April 2020 3206-3212

Self-Supervised Linear Motion Deblurring. Liu, P., +, LRA April 2020 2475-
2482

Simultaneously Learning Corrections and Error Models for Geometry-Based 
Visual Odometry Methods. De Maio, A., +, LRA Oct. 2020 6536-6543

Towards Privacy-Preserving Ego-Motion Estimation Using an Extremely 
Low-Resolution Camera. Shariati, A., +, LRA April 2020 1223-1230

Track to Reconstruct and Reconstruct to Track. Luiten, J., +, LRA April 2020 
1803-1810

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Image texture
Dense Isometric Non-Rigid Shape-From-Motion Based on Graph Optimiza-

tion and Edge Selection. Chen, Y., +, LRA Oct. 2020 5889-5896
Discontinuous and Smooth Depth Completion With Binary Anisotropic Dif-

fusion Tensor. Yao, Y., +, LRA Oct. 2020 5128-5135
LIT: Light-Field Inference of Transparency for Refractive Object Localiza-

tion. Zhou, Z., +, LRA July 2020 4548-4555
Impedance

Optimal Landing Strategy for Two-Mass Hopping Leg With Natural Dynam-
ics. Lee, C., +, LRA April 2020 3707-3714

The Soft-Landing Problem: Minimizing Energy Loss by a Legged Robot 
Impacting Yielding Terrain. Lynch, D.J., +, LRA April 2020 3658-3665

Incineration
Bayesian Policy Optimization for Waste Crane With Garbage Inhomogene-

ity. Sasaki, H., +, LRA July 2020 4533-4540
Indentation

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

Indoor environment
Corners for Layout: End-to-End Layout Recovery From 360 Images. Fer-

nandez-Labrador, C., +, LRA April 2020 1255-1262
Structure-SLAM: Low-Drift Monocular SLAM in Indoor Environments. Li, 

Y., +, LRA Oct. 2020 6583-6590
Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 

Bio-Inspired Decoupled Wings. Tu, Z., +, LRA July 2020 4194-4201
Indoor navigation

Improving the Accuracy and Robustness of Ultra-Wideband Localization 
Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Indoor radio
Improving the Accuracy and Robustness of Ultra-Wideband Localization 

Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Inductive sensors
Permanent Magnet-Based Localization for Growing Robots in Medical 

Applications. Watson, C., +, LRA April 2020 2666-2673
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Industrial manipulators
6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-

sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

A Bin-Picking Benchmark for Systematic Evaluation of Robotic Pick-and-
Place Systems. Mnyusiwalla, H., +, LRA April 2020 1389-1396

A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-
market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617

A Versatile Gripper for Cloth Manipulation. Donaire, S., +, LRA Oct. 2020 
6520-6527

A Wall-Mounted Robot Arm Equipped With a 4-DOF Yaw-Pitch-Yaw-Pitch 
Counterbalance Mechanism. Min, J., +, LRA July 2020 3768-3774

Benchmark for Bimanual Robotic Manipulation of Semi-Deformable 
Objects. Chatzilygeroudis, K., +, LRA April 2020 2443-2450

Collaborative Human-Robot Framework for Delicate Sanding of Complex 
Shape Surfaces. Maric, B., +, LRA April 2020 2848-2855

Convex Controller Synthesis for Robot Contact. Pham, H., +, LRA April 
2020 3330-3337

Distal Hyperextension Is Handy: High Range of Motion in Cluttered Envi-
ronments. Ruotolo, W., +, LRA April 2020 921-928

Drive-Based Vibration Damping Control for Robot Machining. Mesmer, P., 
+, LRA April 2020 564-571

External Force Estimation for Industrial Robots With Flexible Joints. Lin, Y., 
+, LRA April 2020 1311-1318

Grasping With the SoftPad, a Soft Sensorized Surface for Exploiting Envi-
ronmental Constraints With Rigid Grippers. Gaudeni, C., +, LRA July 
2020 3884-3891

ModMan: An Advanced Reconfigurable Manipulator System With Gender-
less Connector and Automatic Kinematic Modeling Algorithm. Yun, A., +, 
LRA July 2020 4225-4232

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Planning Maximum-Manipulability Cutting Paths. Pardi, T., +, LRA April 
2020 1999-2006

RGB-D Recognition and Localization of Cases for Robotic Depalletizing in 
Supermarkets. Arpenti, P., +, LRA Oct. 2020 6233-6238

Soft Robotic Gripper With Compliant Cell Stacks for Industrial Part Han-
dling. Netzev, M., +, LRA Oct. 2020 6821-6828

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

Task-Driven Perception and Manipulation for Constrained Placement of 
Unknown Objects. Mitash, C., +, LRA Oct. 2020 5605-5612

Toward Fast and Optimal Robotic Pick-and-Place on a Moving Conveyor. 
Han, S.D., +, LRA April 2020 446-453

Industrial robots
A Control Barrier Function Approach for Maximizing Performance While 

Fulfilling to ISO/TS 15066 Regulations. Ferraguti, F., +, LRA Oct. 2020 
5921-5928

A Flexible Robotic Depalletizing System for Supermarket Logistics. Cac-
cavale, R., +, LRA July 2020 4471-4476

A Wall-Mounted Robot Arm Equipped With a 4-DOF Yaw-Pitch-Yaw-Pitch 
Counterbalance Mechanism. Min, J., +, LRA July 2020 3768-3774

Autonomous Excavation of Rocks Using a Gaussian Process Model and 
Unscented Kalman Filter. Sotiropoulos, F.E., +, LRA April 2020 2491-2497

Faster Confined Space Manufacturing Teleoperation Through Dynamic 
Autonomy With Task Dynamics Imitation Learning. Owan, P., +, LRA 
April 2020 2357-2364

Learning Scheduling Policies for Multi-Robot Coordination With Graph 
Attention Networks. Wang, Z., +, LRA July 2020 4509-4516

Minimum Time—Minimum Jerk Optimal Traffic Management for AGVs. 
Frego, M., +, LRA Oct. 2020 5307-5314

One Robot for Many Tasks: Versatile Co-Design Through Stochastic Pro-
gramming. Bravo-Palacios, G., +, LRA April 2020 1680-1687

Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-
tridge, A.J., +, LRA July 2020 4014-4020

Precision Assembly of Heavy Objects Suspended With Multiple Cables 
From a Crane. Hoffman, R., +, LRA Oct. 2020 6876-6883

Probabilistic Approach to Physical Object Disentangling. Pajarinen, J., +, 
LRA Oct. 2020 5510-5517

Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
Chen, S., +, LRA Oct. 2020 5581-5588

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513

Towards Efficient Human-Robot Collaboration With Robust Plan Recogni-
tion and Trajectory Prediction. Cheng, Y., +, LRA April 2020 2602-2609

Inertial navigation
A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 

LRA April 2020 3129-3136
Cooperative Visual-Inertial Odometry: Analysis of Singularities, Degenera-

cies and Minimal Cases. Martinelli, A., LRA April 2020 668-675
Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 

Estimation. Brossard, M., +, LRA July 2020 4796-4803
Gaussian Process Preintegration for Inertial-Aided State Estimation. Le 

Gentil, C., +, LRA April 2020 2108-2114
ROVINS: Robust Omnidirectional Visual Inertial Navigation System. Seok, 

H., +, LRA Oct. 2020 6225-6232
Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 

E.M., +, LRA April 2020 354-361
TLIO: Tight Learned Inertial Odometry. Liu, W., +, LRA Oct. 2020 5653-

5660
Inertial systems

Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 
Estimation. Brossard, M., +, LRA July 2020 4796-4803

Direct Visual-Inertial Ego-Motion Estimation Via Iterated Extended Kalman 
Filter. Zhong, S., +, LRA April 2020 1476-1483

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 
LRA April 2020 422-429

Inference mechanisms
Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 

Gan, L., +, LRA April 2020 790-797
Manipulation Planning Using Object-Centered Predicates and Hierarchi-

cal Decomposition of Contextual Actions. Agostini, A., +, LRA Oct. 2020 
5629-5636

Reactive Semantic Planning in Unexplored Semantic Environments Using 
Deep Perceptual Feedback. Vasilopoulos, V., +, LRA July 2020 4455-4462

RILaaS: Robot Inference and Learning as a Service. Tanwani, A.K., +, LRA 
July 2020 4423-4430

Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 
Liu, B., +, LRA April 2020 3485-3492

Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
LRA April 2020 414-421

Infinite horizon
Reinforcement Learning for POMDP: Partitioned Rollout and Policy Itera-

tion With Application to Autonomous Sequential Repair Problems. Bhat-
tacharya, S., +, LRA July 2020 3967-3974

Information retrieval
A Multimodal Target-Source Classifier With Attention Branches to Under-

stand Ambiguous Instructions for Fetching Daily Objects. Magassouba, 
A., +, LRA April 2020 532-539

Infrared detectors
Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 

and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309
Infrared imaging

DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 
Saputra, M.R.U., +, LRA April 2020 1672-1679

Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 
and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309

Injuries
Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 

for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905
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Ink jet printing
Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-

trodes. Berdozzi, N., +, LRA April 2020 2770-2776
Inspection

ALPHRED: A Multi-Modal Operations Quadruped Robot for Package 
Delivery Applications. Hooks, J., +, LRA Oct. 2020 5409-5416

An Automated Dynamic-Balancing-Inspection Scheme for Wheel Machin-
ing. Tieng, H., +, LRA April 2020 2224-2231

Automated Classification Scheme plus AVM for Wafer Sawing Processes. 
Hsieh, Y., +, LRA July 2020 4525-4532

Experimental Evaluation and Characterization of Radioactive Source Effects 
on Robot Visual Localization and Mapping. Lee, E.S., +, LRA April 2020 
3259-3266

LineSpyX: A Power Line Inspection Robot Based on Digital Radiography. 
Gao, Y., +, LRA July 2020 4759-4765

Localization of Inspection Device Along Belt Conveyors With Multiple 
Branches Using Deep Neural Networks. Yasutomi, A.Y., +, LRA April 2020 
2921-2928

Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 
Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Robust Autonomous Navigation of Unmanned Aerial Vehicles (UAVs) for 
Warehouses’ Inventory Application. Kwon, W., +, LRA Jan. 2020 243-249

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

Integer programming
A Study on Sparse Hierarchical Inverse Kinematics Algorithms for Human-

oid Robots. Hoffman, E.M., +, LRA Jan. 2020 235-242
Mixed-Integer Linear Programming Models for Multi-Robot Non-Adversar-

ial Search. Asfora, B.A., +, LRA Oct. 2020 6805-6812
New Formulation of Mixed-Integer Conic Programming for Globally Opti-

mal Grasp Planning. Liu, M., +, LRA July 2020 4663-4670
Novel Energy- and Maintenance-Aware Collaborative Scheduling for A 

Hybrid Flow Shop Based on Dual Memetic Algorithms. Wang, J., +, LRA 
Oct. 2020 5613-5620

Ordinal-Optimization Concept Enabled Decomposition and Coordination of 
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Robot Manipulation Tasks. Kim, H., +, LRA July 2020 4415-4422

Whole-Body Motion Tracking for a Quadruped-on-Wheel Robot via a Com-
pact-Form Controller With Improved Prioritized Optimization. Du, W., +, 
LRA April 2020 516-523

Manufacturing
Ori-Pixel, a Multi-DoFs Origami Pixel for Modular Reconfigurable Sur-

faces. Salerno, M., +, LRA Oct. 2020 6988-6995
Manufacturing systems

Faster Confined Space Manufacturing Teleoperation Through Dynamic 
Autonomy With Task Dynamics Imitation Learning. Owan, P., +, LRA 
April 2020 2357-2364

Marine control
Vehicle-in-the-Loop Framework for Testing Long-Term Autonomy in a Het-

erogeneous Marine Robot Swarm. Babic, A., +, LRA July 2020 4439-4446
Marine engineering

Dynamic Median Consensus for Marine Multi-Robot Systems Using Acous-
tic Communication. Vasiljevic, G., +, LRA Oct. 2020 5299-5306

Model-Based Control of a Robotic Fish to Enable 3D Maneuvering Through 
a Moving Orifice. Zuo, W., +, LRA July 2020 4719-4726

Marine navigation
2D Estimation of Velocity Relative to Water and Tidal Currents Based on 

Differential Pressure for Autonomous Underwater Vehicles. Meurer, C., +, 
LRA April 2020 3444-3451

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Marine robots
A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-

prey Using Frame and Event Based Cameras. Youssef, I., +, LRA April 
2020 2395-2402

Active Vertical Takeoff of an Aquatic UAV. Tetreault, E., +, LRA July 2020 
4844-4851

Collaborative Mission Planning for Long-Term Operation Considering 
Energy Limitations. Li, B., +, LRA July 2020 4751-4758

Dynamic Median Consensus for Marine Multi-Robot Systems Using Acous-
tic Communication. Vasiljevic, G., +, LRA Oct. 2020 5299-5306

Mark scanning equipment
WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 

for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

Markov processes
A Markov Chain Model for Transient Analysis of Handoff Process in Emer-

gency Departments. Zhu, W., +, LRA July 2020 4360-4367
Actor-Critic Reinforcement Learning for Control With Stability Guarantee. 

Han, M., +, LRA Oct. 2020 6217-6224
An Iterative Dynamic Programming Approach to the Multipoint Mar-

kov-Dubins Problem. Frego, M., +, LRA April 2020 2483-2490
Data-Efficient and Safe Learning for Humanoid Locomotion Aided by a 

Dynamic Balancing Model. Ahn, J., +, LRA July 2020 4376-4383
Planning With Uncertain Specifications (PUnS). Shah, A., +, LRA April 2020 

3414-3421
Reinforcement Learning for POMDP: Partitioned Rollout and Policy Itera-

tion With Application to Autonomous Sequential Repair Problems. Bhat-
tacharya, S., +, LRA July 2020 3967-3974

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

State-Continuity Approximation of Markov Decision Processes via Finite 
Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Mars
Knowledge Driven Orbit-to-Ground Teleoperation of a Robot Coworker. 

Schmaus, P., +, LRA Jan. 2020 143-150
Terrain-Aware Path Planning and Map Update for Mars Sample Return Mis-

sion. Hedrick, G., +, LRA Oct. 2020 5181-5188
Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 

and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309
Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 

Sasaki, T., +, LRA April 2020 2123-2130
Mass production

Towards Efficient Human-Robot Collaboration With Robust Plan Recogni-
tion and Trajectory Prediction. Cheng, Y., +, LRA April 2020 2602-2609

Materials handling
RGB-D Recognition and Localization of Cases for Robotic Depalletizing in 

Supermarkets. Arpenti, P., +, LRA Oct. 2020 6233-6238
Task-Driven Perception and Manipulation for Constrained Placement of 

Unknown Objects. Mitash, C., +, LRA Oct. 2020 5605-5612
Materials handling equipment

A Bin-Picking Benchmark for Systematic Evaluation of Robotic Pick-and-
Place Systems. Mnyusiwalla, H., +, LRA April 2020 1389-1396

A Flexible Robotic Depalletizing System for Supermarket Logistics. Cac-
cavale, R., +, LRA July 2020 4471-4476

A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-
market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617

Mathematical analysis
A Study on Sparse Hierarchical Inverse Kinematics Algorithms for Human-

oid Robots. Hoffman, E.M., +, LRA Jan. 2020 235-242
Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 

Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Mathematical model
When Your Robot Breaks: Active Learning During Plant Failure. Schrum, 

M.L., +, LRA April 2020 438-445
Matrix algebra

A Geometric Variable-Strain Approach for Static Modeling of Soft Manip-
ulators With Tendon and Fluidic Actuation. Renda, F., +, LRA July 2020 
4006-4013

Direct Visual Servoing in the Frequency Domain. Marchand, E., LRA April 
2020 620-627

Gyroscopic Tensegrity Robots. Goyal, R., +, LRA April 2020 1239-1246
Multi-Sensor Next-Best-View Planning as Matroid-Constrained Submodu-

lar Maximization. Lauri, M., +, LRA Oct. 2020 5323-5330
Navigation and Control of Unconventional VTOL UAVs in Forward-Flight 

With Explicit Wind Velocity Estimation. Cohen, M.R., +, LRA April 2020 
1151-1158
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The Complex-Step Derivative Approximation on Matrix Lie Groups. Cos-
sette, C.C., +, LRA April 2020 906-913

Maximum likelihood estimation
Corretion to “Shift-Adaptive Estimation of Joint Angle Using Instrumented 

Brace With Two Stretch Sensors Based on Gaussian Mixture Models” [Oct 
20 5881-5888]. Eguchi, R., +, LRA Oct. 2020 6804

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

Mean square error methods
Gated Recurrent Fusion to Learn Driving Behavior from Temporal Multi-

modal Data. Narayanan, A., +, LRA April 2020 1287-1294
Measurement by laser beam

Spatiotemporal Calibration of Camera and 3D Laser Scanner. Nowicki, M.R., 
LRA Oct. 2020 6451-6458

Measurement uncertainty
Robust Incremental State Estimation Through Covariance Adaptation. Wat-

son, R.M., +, LRA April 2020 3737-3744
Mechanical contact

A Transition-Aware Method for the Simulation of Compliant Contact With 
Regularized Friction. Castro, A.M., +, LRA April 2020 1859-1866

Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 
Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544

Contact-Implicit Trajectory Optimization Using an Analytically Solvable 
Contact Model for Locomotion on Variable Ground. Chatzinikolaidis, I., 
+, LRA Oct. 2020 6357-6364

Cooperative Human-Robot Grasping With Extended Contact Patches. 
Marullo, S., +, LRA April 2020 3121-3128

Jamming-Free Immobilizing Grasps Using Dual-Friction Robotic Finger-
tips. Golan, Y., +, LRA April 2020 2889-2896

Mechanical Shock Propagation Reduction in Robot Legs. Singh, B.R.P., +, 
LRA April 2020 1183-1190

Milliscale Features Increase Friction of Soft Skin in Lubricated Contact. Li, 
M.S., +, LRA July 2020 4781-4787

Minor Change, Major Gains: The Effect of Orientation Formulation on Solv-
ing Time for Multi-Body Trajectory Optimization. Knemeyer, A., +, LRA 
Oct. 2020 5331-5338

Modeling and Experimental Verification of a Cable-Constrained Synchro-
nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Mechanical engineering computing
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
Adaptive Integral Inverse Kinematics Control for Lightweight Compliant 

Manipulators. De Cos, C.R., +, LRA April 2020 3468-3474
Data-Efficient Model Learning and Prediction for Contact-Rich Manipula-

tion Tasks. Khader, S.A., +, LRA July 2020 4321-4328
Investigation of a Hybrid Kinematic Calibration Method for the “Sina” Sur-

gical Robot. Alamdar, A., +, LRA Oct. 2020 5276-5282
Localization of Inspection Device Along Belt Conveyors With Multiple 

Branches Using Deep Neural Networks. Yasutomi, A.Y., +, LRA April 2020 
2921-2928

Mechanical stability
A Wall-Mounted Robot Arm Equipped With a 4-DOF Yaw-Pitch-Yaw-Pitch 

Counterbalance Mechanism. Min, J., +, LRA July 2020 3768-3774
Downside Up:Rethinking Parcel Position for Aerial Delivery. Kornatowski, 

P.M., +, LRA July 2020 4297-4304
Perceptive Model Predictive Control for Continuous Mobile Manipulation. 

Pankert, J., +, LRA Oct. 2020 6177-6184
Time Optimal Motion Planning and Admittance Control for Cooperative 

Grasping. Kaserer, D., +, LRA April 2020 2216-2223
Towards the Long-Endurance Flight of an Insect-Inspired, Tailless, Two-

Winged, Flapping-Wing Flying Robot. Phan, H.V., +, LRA Oct. 2020 
5059-5066

Mechanical variables control
Robust Humanoid Contact Planning With Learned Zero- and One-Step Cap-

turability Prediction. Lin, Y., +, LRA April 2020 2451-2458
Mechanoception

Temporal Muscle Synergy Features Estimate Effects of Short-Term Reha-
bilitation in Sit-to-Stand of Post-Stroke Patients. Yang, N., +, LRA April 
2020 1796-1802

Mechatronics
Flexible Fiber Interconnects for Soft Mechatronics. Jain, S., +, LRA July 

2020 3907-3914
Medical computing

A Learnt Approach for the Design of Magnetically Actuated Shape Forming 
Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944

Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 
+, LRA Oct. 2020 6388-6395

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Temporal Muscle Synergy Features Estimate Effects of Short-Term Reha-
bilitation in Sit-to-Stand of Post-Stroke Patients. Yang, N., +, LRA April 
2020 1796-1802

Medical control systems
Machine Learning Model Comparisons of User Independent & Dependent 

Intent Recognition Systems for Powered Prostheses. Bhakta, K., +, LRA 
Oct. 2020 5393-5400

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905

Medical disorders
Characterizing Torso Stiffness in Female Adolescents With and Without 

Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641
Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 

Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959
Temporal Muscle Synergy Features Estimate Effects of Short-Term Reha-

bilitation in Sit-to-Stand of Post-Stroke Patients. Yang, N., +, LRA April 
2020 1796-1802

Medical image processing
A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-

dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

A Realistic Simulation Environment for MRI-Based Robust Control of 
Untethered Magnetic Robots With Intra-Operational Imaging. Tiryaki, 
M.E., +, LRA July 2020 4501-4508

Action Description From 2D Human Postures in Care Facilities. Takano, W., 
+, LRA April 2020 774-781

Augmented Reality and Robotic-Assistance for Percutaneous Nephrolithot-
omy. Ferraguti, F., +, LRA July 2020 4556-4563

Automated Complete Blood Cell Count and Malaria Pathogen Detection 
Using Convolution Neural Network. Chowdhury, A.B., +, LRA April 2020 
1047-1054

Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 
Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-
gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535

Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 
Actuator. He, Z., +, LRA April 2020 2100-2107

Force-Ultrasound Fusion: Bringing Spine Robotic-US to the Next “Level”. 
Tirindelli, M., +, LRA Oct. 2020 5661-5668

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 
Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434
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Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 
Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Medical robotics
3D Path-Following Using MRAC on a Millimeter-Scale Spiral-Type Mag-

netic Robot. Zhao, H., +, LRA April 2020 1564-1571
6-DOF Force Sensing for the Master Tool Manipulator of the da Vinci Sur-

gical System. Black, D.G., +, LRA April 2020 2264-2271
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

A Dynamic Weighted Area Assignment Based on a Particle Filter for Active 
Cooperative Perception. Acevedo, J.J., +, LRA April 2020 736-743

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A Learnt Approach for the Design of Magnetically Actuated Shape Forming 
Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944

A Manipulability Criterion for Magnetic Actuation of Miniature Swimmers 
With Flexible Flagellum. Begey, J., +, LRA July 2020 4891-4898

A Model-Based Sensor Fusion Approach for Force and Shape Estimation in 
Soft Robotics. Navarro, S.E., +, LRA Oct. 2020 5621-5628

A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 
Therapy. Xu, J., +, LRA Oct. 2020 5385-5392

A Novel End-Effector Robot System Enabling to Monitor Upper-Extremity 
Posture During Robot-Aided Planar Reaching Movements. Hwang, Y., +, 
LRA April 2020 3035-3041

A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 
Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372

A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-
dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

A Realistic Simulation Environment for MRI-Based Robust Control of 
Untethered Magnetic Robots With Intra-Operational Imaging. Tiryaki, 
M.E., +, LRA July 2020 4501-4508

A sEMG-Driven Soft ExoSuit Based on Twisted String Actuators for Elbow 
Assistive Applications. Hosseini, M., +, LRA July 2020 4094-4101

A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 
Safety. Ye, M., +, LRA April 2020 1405-1412

A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 
Lauretti, C., +, LRA April 2020 2554-2561

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

A Teleoperation Framework for Mobile Robots Based on Shared Control. 
Luo, J., +, LRA April 2020 377-384

An Ergonomic Shared Workspace Analysis Framework for the Optimal 
Placement of a Compact Master Control Console. Zhang, D., +, LRA April 
2020 2995-3002

An Experimental Comparison Towards Autonomous Camera Navigation to 
Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

Augmented Reality and Robotic-Assistance for Percutaneous Nephrolithot-
omy. Ferraguti, F., +, LRA July 2020 4556-4563

Automatic Design of Compliant Surgical Forceps With Adaptive Grasping 
Functions. Sun, Y., +, LRA April 2020 1095-1102

Automatic Microsurgical Skill Assessment Based on Cross-Domain Trans-
fer Learning. Zhang, D., +, LRA July 2020 4148-4155

Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 
Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Autonomous and Reversible Adhesion Using Elastomeric Suction Cups for 
In-Vivo Medical Treatments. Iwasaki, H., +, LRA April 2020 2015-2022

Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-
gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535

Backdrivable and Fully-Portable Pneumatic Back Support Exoskeleton for 
Lifting Assistance. Heo, U., +, LRA April 2020 2047-2053

Benchmarking Hand and Grasp Resilience to Dynamic Loads. Negrello, F., 
+, LRA April 2020 1780-1787

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Compliant Control and Compensation for A Compact Cable-Driven Robotic 
Manipulator. Li, J., +, LRA Oct. 2020 5417-5424

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Constrained-Space Optimization and Reinforcement Learning for Complex 
Tasks. Tsai, Y., +, LRA April 2020 683-690

Corretion to “Shift-Adaptive Estimation of Joint Angle Using Instrumented 
Brace With Two Stretch Sensors Based on Gaussian Mixture Models” [Oct 
20 5881-5888]. Eguchi, R., +, LRA Oct. 2020 6804

Deep Learning Based Real-Time OCT Image Segmentation and Correction 
for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949

Design and Control of a Piezo Drill for Robotic Piezo-Driven Cell Penetra-
tion. Dai, C., +, LRA April 2020 339-345

Design and Prototyping of a Bio-Inspired Kinematic Sensing Suit for the 
Shoulder Joint: Precursor to a Multi-DoF Shoulder Exosuit. Varghese, R.J., 
+, LRA April 2020 540-547

Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 
Actuator. He, Z., +, LRA April 2020 2100-2107

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-
tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Development of Smartphone-Based Human-Robot Interfaces for Individuals 
With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841

Development of Visible Manipulator With Multi-Gear Array Mechanism for 
Laparoscopic Surgery. Wang, H., +, LRA April 2020 3090-3097

Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 
Microrobot. Su, M., +, LRA April 2020 806-812

Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 
Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

Electromagnetic Actuation of Microrobots in a Simulated Vascular Structure 
With a Position Estimator Based Motion Controller. Dong, D., +, LRA Oct. 
2020 6255-6261

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

Examining the Frictional Behavior of Primitive Contact Geometries for use 
as Robotic Finger Pads. Leddy, M.T., +, LRA April 2020 3137-3144

Extremum Seeking Control for Stiffness Auto-Tuning of a Quasi-Passive 
Ankle Exoskeleton. Kumar, S., +, LRA July 2020 4604-4611

Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 
for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168

Force-Ultrasound Fusion: Bringing Spine Robotic-US to the Next “Level”. 
Tirindelli, M., +, LRA Oct. 2020 5661-5668
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Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Generative Localization With Uncertainty Estimation Through Video-CT 
Data for Bronchoscopic Biopsy. Zhao, C., +, LRA Jan. 2020 258-265

Granular Jamming Feet Enable Improved Foot-Ground Interactions for 
Robot Mobility on Deformable Ground. Chopra, S., +, LRA July 2020 
3975-3981

Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547

Hysteresis Compensator With Learning-Based Hybrid Joint Angle Estima-
tion for Flexible Surgery Robots. Baek, D., +, LRA Oct. 2020 6837-6844

iART: Learning From Demonstration for Assisted Robotic Therapy Using 
LSTM. Pareek, S., +, LRA April 2020 477-484

Inflatable Soft Wearable Robot for Reducing Therapist Fatigue During 
Upper Extremity Rehabilitation in Severe Stroke. O'Neill, C., +, LRA July 
2020 3899-3906

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Investigation of a Hybrid Kinematic Calibration Method for the “Sina” Sur-
gical Robot. Alamdar, A., +, LRA Oct. 2020 5276-5282

LaryngoTORS: A Novel Cable-Driven Parallel Robotic System for Tran-
soral Laser Phonosurgery. Zhao, M., +, LRA April 2020 1516-1523

Learning to Collaborate From Simulation for Robot-Assisted Dressing. 
Clegg, A., +, LRA April 2020 2746-2753

Leveraging the Human Operator in the Design and Control of Supernumer-
ary Robotic Limbs. Guggenheim, J., +, LRA April 2020 2177-2184

Lio-A Personal Robot Assistant for Human-Robot Interaction and Care 
Applications. Miseikis, J., +, LRA Oct. 2020 5339-5346

Magnetic Actuation With Stationary Electromagnets Considering Power and 
Temperature Constraints. Pourkand, A., +, LRA Oct. 2020 6964-6971

Magnetic Milli-Robot Swarm Platform: A Safety Barrier Certificate Enabled, 
Low-Cost Test Bed. Hsu, A., +, LRA April 2020 2913-2920

Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 
Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

MILiMAC: Flexible Catheter With Miniaturized Electromagnets as a 
Small-Footprint System for Microrobotic Tasks. Sikorski, J., +, LRA Oct. 
2020 5260-5267

Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Multi-Contact Planning on Humans for Physical Assistance by Humanoid. 
Bolotnikova, A., +, LRA Jan. 2020 135-142

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

Optimal Design of a Novel 3-DOF Orientational Parallel Mechanism for 
Pelvic Assistance on a Wheelchair: An Approach Based on Kinematic 
Geometry and Screw Theory. Ophaswongse, C., +, LRA April 2020 3315-
3322

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905

PCA-Based Visual Servoing Using Optical Coherence Tomography. 
Dahroug, B., +, LRA April 2020 3430-3437

PneuAct-II: Hybrid Manufactured Electromagnetically Stealth Pneumatic 
Stepper Actuator. Farimani, F.S., +, LRA April 2020 3588-3593

Quaternion-Based Trajectory Optimization of Human Postures for Inducing 
Target Muscle Activation Patterns. Teramae, T., +, LRA Oct. 2020 6607-
6614

Reflective-AR Display: An Interaction Methodology for Virtual-to-Real 
Alignment in Medical Robotics. Fotouhi, J., +, LRA April 2020 2722-2729

Self-Propelled Colonoscopy Robot Using Flexible Paddles. Osawa, K., +, 
LRA Oct. 2020 6710-6716

sEMG-Based Human-in-the-Loop Control of Elbow Assistive Robots for 
Physical Tasks and Muscle Strength Training. Meattini, R., +, LRA Oct. 
2020 5795-5802

SLAM-Based Follow-the-Leader Deployment of Concentric Tube Robots. 
Girerd, C., +, LRA April 2020 548-555

SuPer: A Surgical Perception Framework for Endoscopic Tissue Manipula-
tion With Surgical Robotics. Li, Y., +, LRA April 2020 2294-2301

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
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Panzirsch, M., +, LRA Oct. 2020 6756-6763

The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-
eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 
Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
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Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Virtual Fixture Assistance for Suturing in Robot-Aided Pediatric Endoscopic 
Surgery. Marinho, M.M., +, LRA April 2020 524-531

Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 
Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Medical signal detection
A sEMG-Driven Soft ExoSuit Based on Twisted String Actuators for Elbow 

Assistive Applications. Hosseini, M., +, LRA July 2020 4094-4101
Medical signal processing

A sEMG-Driven Soft ExoSuit Based on Twisted String Actuators for Elbow 
Assistive Applications. Hosseini, M., +, LRA July 2020 4094-4101

A Teleoperation Framework for Mobile Robots Based on Shared Control. 
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Force-Guided High-Precision Grasping Control of Fragile and Deformable 
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Segmentation and Averaging of sEMG Muscle Activations Prior to Synergy 
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Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
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rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976
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Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-
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Mesh generation
Modeling of Architectural Components for Large-Scale Indoor Spaces From 

Point Cloud Measurements. Lim, G., +, LRA July 2020 3830-3837
Polylidar - Polygons From Triangular Meshes. Castagno, J., +, LRA July 
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3D Path-Following Using MRAC on a Millimeter-Scale Spiral-Type Mag-
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Automated Complete Blood Cell Count and Malaria Pathogen Detection 
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Dynamic Response of Swimming Paramecium Induced by Local Stimula-
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Micromachining
Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-

tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
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Micromanipulators
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Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
Grammatikopoulou, M., +, LRA Jan. 2020 72-79

Microorganisms
Dynamic Response of Swimming Paramecium Induced by Local Stimula-

tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
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Microprocessor chips
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
Micropumps

An Ionic Polymer Metal Composite (IPMC)-Driven Linear Peristaltic 
Microfluidic Pump. Sideris, E.A., +, LRA Oct. 2020 6788-6795

Microrobots
3D Path-Following Using MRAC on a Millimeter-Scale Spiral-Type Mag-

netic Robot. Zhao, H., +, LRA April 2020 1564-1571
mROBerTO 2.0 – An Autonomous Millirobot With Enhanced Locomotion 

for Swarm Robotics. Eshaghi, K., +, LRA April 2020 962-969
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 
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Dynamic Response of Swimming Paramecium Induced by Local Stimula-
tion Using a Threadlike-Microtool. Ahmad, B., +, LRA April 2020 2570-
2577

Evolved Neuromorphic Control for High Speed Divergence-Based Landings 
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Dipole Field. Chaluvadi, B., +, LRA April 2020 2419-2426

Lightweight High Voltage Generator for Untethered Electroadhesive Perch-
ing of Micro Air Vehicles. Park, S., +, LRA July 2020 4485-4492
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Low-Cost Test Bed. Hsu, A., +, LRA April 2020 2913-2920
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Modular Assembly. Al Khatib, E., +, LRA April 2020 2958-2965

Marker-Less Micro Aerial Vehicle Detection and Localization Using Convo-
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Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
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SMALLBug: A 30-mg Crawling Robot Driven by a High-Frequency Flexi-
ble SMA Microactuator. Nguyen, X., +, LRA Oct. 2020 6796-6803

Snake-Inspired Kirigami Skin for Lateral Undulation of a Soft Snake Robot. 
Branyan, C., +, LRA April 2020 1728-1733
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Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
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Towards the Long-Endurance Flight of an Insect-Inspired, Tailless, Two-
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5059-5066

Untethered Flight of an At-Scale Dual-Motor Hummingbird Robot With 
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Optically Sensorized Elastomer Air Chamber for Proprioceptive Sensing of 
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Towards In-Flight Transfer of Payloads Between Multirotors. Shankar, A., +, 
LRA Oct. 2020 6201-6208

Millimeter wave devices
Wireless Soft Actuator Based on Liquid-Gas Phase Transition Controlled by 

Millimeter-Wave Irradiation. Ueno, S., +, LRA Oct. 2020 6483-6488
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A Navigation Architecture for Ackermann Vehicles in Precision Farming. 

Carpio, R.F., +, LRA April 2020 1103-1110
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Multi-UAV Surveillance With Minimum Information Idleness and Latency 
Constraints. Scherer, J., +, LRA July 2020 4812-4819
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Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
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Improvement in Measurement Area of 3D LiDAR for a Mobile Robot Using 
a Mirror Mounted on a Manipulator. Matsubara, K., +, LRA Oct. 2020 
6350-6356
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GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 

Models. Huang, H., +, LRA Oct. 2020 5043-5050
Reactive Navigation Under Non-Parametric Uncertainty Through Hilbert 

Space Embedding of Probabilistic Velocity Obstacles. Poonganam, S.N.J., 
+, LRA April 2020 2690-2697

Mobile agents
Multi-Agent Formation Control Based on Distributed Estimation With Pre-

scribed Performance. Stamouli, C.J., +, LRA April 2020 2929-2934
Multi-UAV Surveillance With Minimum Information Idleness and Latency 

Constraints. Scherer, J., +, LRA July 2020 4812-4819
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Flight Path Planning of Solar-Powered UAV for Sustainable Communication 

Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779
Mobile robots
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Zhao, J., +, LRA July 2020 4329-4336

3D Electromagnetic Reconfiguration Enabled by Soft Continuum Robots. 
Gan, L.T., +, LRA April 2020 1704-1711

3D Path-Following Using MRAC on a Millimeter-Scale Spiral-Type Mag-
netic Robot. Zhao, H., +, LRA April 2020 1564-1571

6-Axis Force/Torque Sensor With a Novel Autonomous Weight Compen-
sating Capability for Robotic Applications. Kim, Y.B., +, LRA Oct. 2020 
6686-6693

mROBerTO 2.0 – An Autonomous Millirobot With Enhanced Locomotion 
for Swarm Robotics. Eshaghi, K., +, LRA April 2020 962-969

A Control Scheme for Smooth Transition in Physical Human-Robot-Envi-
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LRA Oct. 2020 5803-5810

A Control Scheme With a Novel DMP-Robot Coupling Achieving Compli-
ance and Tracking Accuracy Under Unknown Task Dynamics and Model 
Uncertainties. Vlachos, K., +, LRA April 2020 2310-2316

A Data-Driven Approach to Prediction and Optimal Bucket-Filling Control 
for Autonomous Excavators. Sandzimier, R.J., +, LRA April 2020 2682-
2689

A Data-Driven Motion Prior for Continuous-Time Trajectory Estimation on 
SE(3). Wong, J.N., +, LRA April 2020 1429-1436

A Device for Rapid, Automated Trimming of Insect-Sized Flying Robots. 
Dhingra, D., +, LRA April 2020 1373-1380

A Distributed Pipeline for Scalable, Deconflicted Formation Flying. Lusk, 
P.C., +, LRA Oct. 2020 5213-5220

A Disturbance-Aware Trajectory Planning Scheme Based on Model Predic-
tive Control. Paparusso, L., +, LRA Oct. 2020 5779-5786

A Dynamic Weighted Area Assignment Based on a Particle Filter for Active 
Cooperative Perception. Acevedo, J.J., +, LRA April 2020 736-743

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A Flapped Paddle-Fin for Improving Underwater Propulsive Efficiency of 
Oscillatory Actuation. Simha, A., +, LRA April 2020 3176-3181

A Framework for Recognition and Prediction of Human Motions in 
Human-Robot Collaboration Using Probabilistic Motion Models. Callens, 
T., +, LRA Oct. 2020 5151-5158

A General Framework for Uncertainty Estimation in Deep Learning. Loquer-
cio, A., +, LRA April 2020 3153-3160

A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 
Measurement Units. Zhang, M., +, LRA April 2020 1508-1515

A Minimally Actuated Reconfigurable Continuous Track Robot. Kislassi, T., 
+, LRA April 2020 652-659

A Multi-Level Optimization Framework for Simultaneous Grasping and 
Motion Planning. Zimmermann, S., +, LRA April 2020 2966-2972

A Multi-System Chaotic Path Planner for Fast and Unpredictable Online 
Coverage of Terrains. Sridharan, K., +, LRA Oct. 2020 5268-5275

A Multimodal Target-Source Classifier With Attention Branches to Under-
stand Ambiguous Instructions for Fetching Daily Objects. Magassouba, 
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A Navigation Architecture for Ackermann Vehicles in Precision Farming. 
Carpio, R.F., +, LRA April 2020 1103-1110

A Neuro-Inspired Computational Model for a Visually Guided Robotic Lam-
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A Probabilistic Model-Based Online Learning Optimal Control Algorithm 
for Soft Pneumatic Actuators. Tang, Z.Q., +, LRA April 2020 1437-1444
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A Teleoperation Framework for Mobile Robots Based on Shared Control. 
Luo, J., +, LRA April 2020 377-384

A Unified NMPC Scheme for MAVs Navigation With 3D Collision Avoid-
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Bayesian Local Sampling-Based Planning. Lai, T., +, LRA April 2020 1954-
1961
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Ultralimit Archimedean Spiral Local Scan. Sun, Z., +, LRA April 2020 282-
289

Natural language processing
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Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222



7105IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors
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Voxgraph: Globally Consistent, Volumetric Mapping Using Signed Distance 
Function Submaps. Reijgwart, V., +, LRA Jan. 2020 227-234

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Whole-Body Motion Tracking for a Quadruped-on-Wheel Robot via a Com-
pact-Form Controller With Improved Prioritized Optimization. Du, W., +, 
LRA April 2020 516-523

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681
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Orthopedics
A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 

Lauretti, C., +, LRA April 2020 2554-2561
Characterizing Torso Stiffness in Female Adolescents With and Without 

Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641
Force-Ultrasound Fusion: Bringing Spine Robotic-US to the Next “Level”. 

Tirindelli, M., +, LRA Oct. 2020 5661-5668
Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 

+, LRA Oct. 2020 6388-6395
Orthotics

A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 
April 2020 2192-2199

Overhead line conductors
LineSpyX: A Power Line Inspection Robot Based on Digital Radiography. 

Gao, Y., +, LRA July 2020 4759-4765

P

Palletizing
A Flexible Robotic Depalletizing System for Supermarket Logistics. Cac-

cavale, R., +, LRA July 2020 4471-4476
A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-

market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617
RGB-D Recognition and Localization of Cases for Robotic Depalletizing in 

Supermarkets. Arpenti, P., +, LRA Oct. 2020 6233-6238
Parallel robots

LQR-Assisted Whole-Body Control of a Wheeled Bipedal Robot With Kine-
matic Loops. Klemm, V., +, LRA April 2020 3745-3752

Parameter estimation
Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 

Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547
Pareto optimization

Human Perception-Optimized Planning for Comfortable VR-Based Telep-
resence. Becerra, I., +, LRA Oct. 2020 6489-6496

Learning Robust Task Priorities and Gains for Control of Redundant Robots. 
Penco, L., +, LRA April 2020 2626-2633

Particle Swarm Optimization for Cooperative Multi-Robot Task Allocation: 
A Multi-Objective Approach. Wei, C., +, LRA April 2020 2530-2537

Partial differential equations
State-Continuity Approximation of Markov Decision Processes via Finite 

Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Particle filtering (numerical methods)
A Dynamic Weighted Area Assignment Based on a Particle Filter for Active 

Cooperative Perception. Acevedo, J.J., +, LRA April 2020 736-743
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
HDMI-Loc: Exploiting High Definition Map Image for Precise Localization 

via Bitwise Particle Filter. Jeong, J., +, LRA Oct. 2020 6310-6317
PointTrackNet: An End-to-End Network For 3-D Object Detection and 

Tracking From Point Clouds. Wang, S., +, LRA April 2020 3206-3212
Semantic Localization Considering Uncertainty of Object Recognition. 

Akai, N., +, LRA July 2020 4384-4391
Particle swarm optimization

Particle Swarm Optimization for Cooperative Multi-Robot Task Allocation: 
A Multi-Objective Approach. Wei, C., +, LRA April 2020 2530-2537

Path planning
37,000 Human-Planned Robotic Grasps With Six Degrees of Freedom. Oso-

rio, V.R., +, LRA April 2020 3346-3351
A Computational Framework for Designing Skilled Legged-Wheeled 

Robots. Geilinger, M., +, LRA April 2020 3674-3681
A Disturbance-Aware Trajectory Planning Scheme Based on Model Predic-

tive Control. Paparusso, L., +, LRA Oct. 2020 5779-5786
A Dynamic Weighted Area Assignment Based on a Particle Filter for Active 

Cooperative Perception. Acevedo, J.J., +, LRA April 2020 736-743
A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 

Measurement Units. Zhang, M., +, LRA April 2020 1508-1515

A Multi-Level Optimization Framework for Simultaneous Grasping and 
Motion Planning. Zimmermann, S., +, LRA April 2020 2966-2972

A Multi-System Chaotic Path Planner for Fast and Unpredictable Online 
Coverage of Terrains. Sridharan, K., +, LRA Oct. 2020 5268-5275

A Navigation Architecture for Ackermann Vehicles in Precision Farming. 
Carpio, R.F., +, LRA April 2020 1103-1110

A Probabilistic Framework for Imitating Human Race Driver Behavior. 
Lockel, S., +, LRA April 2020 2086-2093

A Real-Time Approach for Chance-Constrained Motion Planning With 
Dynamic Obstacles. Castillo-Lopez, M., +, LRA April 2020 3620-3625

A Robust UAV System for Operations in a Constrained Environment. Petr-
lik, M., +, LRA April 2020 2169-2176

A Unified NMPC Scheme for MAVs Navigation With 3D Collision Avoid-
ance Under Position Uncertainty. Mansouri, S.S., +, LRA Oct. 2020 5740-
5747

Actor-Critic Reinforcement Learning for Control With Stability Guarantee. 
Han, M., +, LRA Oct. 2020 6217-6224

Aerial Single-View Depth Completion With Image-Guided Uncertainty 
Estimation. Teixeira, L., +, LRA April 2020 1055-1062

Aggressive Perception-Aware Navigation Using Deep Optical Flow Dynam-
ics and PixelMPC. Lee, K., +, LRA April 2020 1207-1214

An Augmented Kinematic Model for the Cartesian Control of the Hybrid 
Wheeled-Legged Quadrupedal Robot CENTAURO. Laurenzi, A., +, LRA 
April 2020 508-515

An Efficient Sampling-Based Method for Online Informative Path Planning 
in Unknown Environments. Schmid, L., +, LRA April 2020 1500-1507

An Iterative Dynamic Programming Approach to the Multipoint Mar-
kov-Dubins Problem. Frego, M., +, LRA April 2020 2483-2490

APPLD: Adaptive Planner Parameter Learning From Demonstration. Xiao, 
X., +, LRA July 2020 4541-4547

Asymptotically-Optimal Topological Nearest-Neighbor Filtering. Sand-
strom, R., +, LRA Oct. 2020 6916-6923

Autonomous and Cooperative Design of the Monitor Positions for a Team of 
UAVs to Maximize the Quantity and Quality of Detected Objects. Koutras, 
D.I., +, LRA July 2020 4986-4993

Bayesian Local Sampling-Based Planning. Lai, T., +, LRA April 2020 1954-
1961

Benchmark for Bimanual Robotic Manipulation of Semi-Deformable 
Objects. Chatzilygeroudis, K., +, LRA April 2020 2443-2450

Benchmarking In-Hand Manipulation. Cruciani, S., +, LRA April 2020 588-
595

Benchmarking Protocol for Grasp Planning Algorithms. Bekiroglu, Y., +, 
LRA April 2020 315-322

Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 
Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207

Building Energy-Cost Maps From Aerial Images and Ground Robot Mea-
surements With Semi-Supervised Deep Learning. Wei, M., +, LRA Oct. 
2020 5136-5142

Canopy-Based Monte Carlo Localization in Orchards Using Top-View 
Imagery. Shalev, O., +, LRA April 2020 2403-2410

Collaborative Human-Robot Framework for Delicate Sanding of Complex 
Shape Surfaces. Maric, B., +, LRA April 2020 2848-2855

Collaborative Mission Planning for Long-Term Operation Considering 
Energy Limitations. Li, B., +, LRA July 2020 4751-4758

Combining Speed and Separation Monitoring With Power and Force Lim-
iting for Safe Collaborative Robotics Applications. Lucci, N., +, LRA Oct. 
2020 6121-6128

Composing Diverse Policies for Temporally Extended Tasks. Angelov, D., +, 
LRA April 2020 2658-2665

Contact-Implicit Trajectory Optimization Using an Analytically Solvable 
Contact Model for Locomotion on Variable Ground. Chatzinikolaidis, I., 
+, LRA Oct. 2020 6357-6364

Continuous Closed-Loop 4-Degree-of-Freedom Holdable Haptic Guidance. 
Walker, J.M., +, LRA Oct. 2020 6853-6860

Convergence Analysis of Hybrid Control Systems in the Form of Backward 
Chained Behavior Trees. Ogren, P., LRA Oct. 2020 6073-6080
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Cooperative Comfortable-Driving at Signalized Intersections for Connected 
and Automated Vehicles. Shen, X., +, LRA Oct. 2020 6247-6254

Cooperative Localization and Unknown Currents Estimation Using Multiple 
Autonomous Underwater Vehicles. Kim, J., LRA April 2020 2365-2371

Cooperative Mapping and Target Search Over an Unknown Occupancy 
Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078

Correction to “Vid2Param: Modelling of Dynamics Parameters From Video” 
[Apr 20 414-421]. Asenov, M., +, LRA April 2020 2872

Coverage Path Planning With Track Spacing Adaptation for Autonomous 
Underwater Vehicles. Yordanova, V., +, LRA July 2020 4774-4780

DDM: Fast Near-Optimal Multi-Robot Path Planning Using Diversi-
fied-Path and Optimal Sub-Problem Solution Database Heuristics. Han, 
S.D., +, LRA April 2020 1350-1357

Deep Reinforcement Learning for Instruction Following Visual Navigation 
in 3D Maze-Like Environments. Devo, A., +, LRA April 2020 1175-1182

DeepGait: Planning and Control of Quadrupedal Gaits Using Deep Rein-
forcement Learning. Tsounis, V., +, LRA April 2020 3699-3706

Describing Physics For Physical Reasoning: Force-Based Sequential 
Manipulation Planning. Toussaint, M., +, LRA Oct. 2020 6209-6216

Direct Visual-Inertial Ego-Motion Estimation Via Iterated Extended Kalman 
Filter. Zhong, S., +, LRA April 2020 1476-1483

Dronument: System for Reliable Deployment of Micro Aerial Vehicles in 
Dark Areas of Large Historical Monuments. Petracek, P., +, LRA April 
2020 2078-2085

Dynamic Modeling, Energy Analysis, and Path Planning of Spherical Robots 
on Uneven Terrains. Sabet, S., +, LRA Oct. 2020 6049-6056

Efficient Wrench-Closure and Interference-Free Conditions Verification 
for Cable-Driven Parallel Robot Trajectories Using a Ray-Based Method. 
Zhang, Z., +, LRA Jan. 2020 8-15

Experimental Comparison of Decentralized Task Allocation Algorithms 
Under Imperfect Communication. Nayak, S., +, LRA April 2020 572-579

Exploiting Bias for Cooperative Planning in Multi-Agent Tree Search. Ma, 
A., +, LRA April 2020 1819-1826

Exploring Performance Bounds of Visual Place Recognition Using Extended 
Precision. Ferrarini, B., +, LRA April 2020 1688-1695

Extrinsic Calibration of an Eye-In-Hand 2D LiDAR Sensor in Unstructured 
Environments Using ICP. Peters, A., +, LRA April 2020 929-936

Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 
for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168

Flight Path Planning of Solar-Powered UAV for Sustainable Communication 
Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779

From Crowd Simulation to Robot Navigation in Crowds. Fraichard, T., +, 
LRA April 2020 729-735

GaitMesh: Controller-Aware Navigation Meshes for Long-Range Legged 
Locomotion Planning in Multi-Layered Environments. Brandao, M., +, 
LRA April 2020 3596-3603

HDMI-Loc: Exploiting High Definition Map Image for Precise Localization 
via Bitwise Particle Filter. Jeong, J., +, LRA Oct. 2020 6310-6317

Homotopic Approach for Robot Allocation Optimization Coupled With Path 
Constraints. Yao, W., +, LRA Jan. 2020 88-95

Human Perception-Optimized Planning for Comfortable VR-Based Telep-
resence. Becerra, I., +, LRA Oct. 2020 6489-6496

Hybrid Systems Differential Dynamic Programming for Whole-Body 
Motion Planning of Legged Robots. Li, H., +, LRA Oct. 2020 5448-5455

Image-Based Estimation, Planning, and Control of a Cable-Suspended Pay-
load for Package Delivery. Guo, D., +, LRA April 2020 2698-2705

Increasing Robot Autonomy via Motion Planning and an Augmented Reality 
Interface. Hernandez, J.D., +, LRA April 2020 1017-1023

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Interactive Gibson Benchmark: A Benchmark for Interactive Navigation in 
Cluttered Environments. Xia, F., +, LRA April 2020 713-720

Interpretable Run-Time Monitoring and Replanning for Safe Autonomous 
Systems Operations. Franco, C.D., +, LRA April 2020 2427-2434

Kinematic Model of a Magnetic-Microrobot Swarm in a Rotating Magnetic 
Dipole Field. Chaluvadi, B., +, LRA April 2020 2419-2426

Learning When to Trust a Dynamics Model for Planning in Reduced State 
Spaces. McConachie, D., +, LRA April 2020 3540-3547

Manipulation Planning and Control for Shelf Replenishment. Costanzo, M., 
+, LRA April 2020 1595-1601

Memory of Motion for Warm-Starting Trajectory Optimization. Lembono, 
T.S., +, LRA April 2020 2594-2601

Minor Change, Major Gains: The Effect of Orientation Formulation on Solv-
ing Time for Multi-Body Trajectory Optimization. Knemeyer, A., +, LRA 
Oct. 2020 5331-5338

Mixed-Integer Linear Programming Models for Multi-Robot Non-Adversar-
ial Search. Asfora, B.A., +, LRA Oct. 2020 6805-6812

Mobile Robot Path Planning in Dynamic Environments Through Globally 
Guided Reinforcement Learning. Wang, B., +, LRA Oct. 2020 6932-6939

Model-Based Generalization Under Parameter Uncertainty Using Path Inte-
gral Control. Abraham, I., +, LRA April 2020 2864-2871

Motion Planning Explorer: Visualizing Local Minima Using a Local-Min-
ima Tree. Orthey, A., +, LRA April 2020 346-353

Motion Planning for Dual-Arm Manipulation of Elastic Rods. Sintov, A., +, 
LRA Oct. 2020 6065-6072

Multi-Contact Locomotion Planning for Humanoid Robot Based on Sustain-
able Contact Graph With Local Contact Modification. Kumagai, I., +, LRA 
Oct. 2020 6379-6387

Multi-Sensor Next-Best-View Planning as Matroid-Constrained Submodu-
lar Maximization. Lauri, M., +, LRA Oct. 2020 5323-5330

Multi-UAV Surveillance With Minimum Information Idleness and Latency 
Constraints. Scherer, J., +, LRA July 2020 4812-4819

Navigation and Control of Unconventional VTOL UAVs in Forward-Flight 
With Explicit Wind Velocity Estimation. Cohen, M.R., +, LRA April 2020 
1151-1158

Neural Manipulation Planning on Constraint Manifolds. Qureshi, A.H., +, 
LRA Oct. 2020 6089-6096

New Formulation of Mixed-Integer Conic Programming for Globally Opti-
mal Grasp Planning. Liu, M., +, LRA July 2020 4663-4670

Next-Best-Sense: A Multi-Criteria Robotic Exploration Strategy for RFID 
Tags Discovery. Polvara, R., +, LRA July 2020 4477-4484

Non-Gaussian Chance-Constrained Trajectory Planning for Autonomous 
Vehicles Under Agent Uncertainty. Wang, A., +, LRA Oct. 2020 6041-6048

Object-Centric Task and Motion Planning in Dynamic Environments. 
Migimatsu, T., +, LRA April 2020 844-851

Online Motion Planning for Deforming Maneuvering and Manipulation by 
Multilinked Aerial Robot Based on Differential Kinematics. Zhao, M., +, 
LRA April 2020 1602-1609

Online Replanning With Human-in-the-Loop for Non-Prehensile Manipu-
lation in Clutter — A Trajectory Optimization Based Approach. Papallas, 
R., +, LRA Oct. 2020 5377-5384

Optimization-Based Posture Generation for Whole-Body Contact Motion by 
Contact Point Search on the Body Surface. Murooka, M., +, LRA April 
2020 2905-2912

Path Tracking Control of Self-Reconfigurable Robot hTetro With Four Dif-
ferential Drive Units. Shi, Y., +, LRA July 2020 3998-4005

Pauses Provide Effective Control for an Underactuated Oscillating Swim-
ming Robot. Knizhnik, G., +, LRA Oct. 2020 5075-5080

Perceptive Locomotion in Rough Terrain – Online Foothold Optimization. 
Jenelten, F., +, LRA Oct. 2020 5370-5376

Perceptive Model Predictive Control for Continuous Mobile Manipulation. 
Pankert, J., +, LRA Oct. 2020 6177-6184

Performance Indicators for Wheeled Robots Traversing Obstacles. Nowac, 
W., +, LRA April 2020 2881-2888

Planning Maximum-Manipulability Cutting Paths. Pardi, T., +, LRA April 
2020 1999-2006

Polygon-Based Random Tree Search Planning for Variable Geometry Truss 
Robot. Park, S., +, LRA April 2020 813-819

Power Prediction for Heterogeneous Ground Robots Through Spatial Map-
ping and Sharing of Terrain Data. Quann, M., +, LRA April 2020 1579-
1586

Quadrupedal Locomotion on Uneven Terrain With Sensorized Feet. Valsec-
chi, G., +, LRA April 2020 1548-1555
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Real-Time Optimal Trajectory Generation and Control of a Multi-Rotor 
With a Suspended Load for Obstacle Avoidance. Son, C.Y., +, LRA April 
2020 1915-1922

Rectangular Pyramid Partitioning Using Integrated Depth Sensors (RAP-
PIDS): A Fast Planner for Multicopter Navigation. Bucki, N., +, LRA July 
2020 4626-4633

Relocalization With Submaps: Multi-Session Mapping for Planetary Rovers 
Equipped With Stereo Cameras. Giubilato, R., +, LRA April 2020 580-587

Risk-Aware Motion Planning for a Limbed Robot with Stochastic Gripping 
Forces Using Nonlinear Programming. Shirai, Y., +, LRA Oct. 2020 4994-
5001

RLBench: The Robot Learning Benchmark & Learning Environment. 
James, S., +, LRA April 2020 3019-3026

Robot Navigation in Crowds by Graph Convolutional Networks With Atten-
tion Learned From Human Gaze. Chen, Y., +, LRA April 2020 2754-2761

Robotic Episodic Cognitive Learning Inspired by Hippocampal Spatial 
Cells. Zou, Q., +, LRA Oct. 2020 5573-5580

Robotic Manipulation Planning for Shaping Deformable Linear Objects 
WithEnvironmental Contacts. Zhu, J., +, LRA Jan. 2020 16-23

Robust Humanoid Contact Planning With Learned Zero- and One-Step Cap-
turability Prediction. Lin, Y., +, LRA April 2020 2451-2458

Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
ronments. Zhou, S., +, LRA April 2020 500-507

Robust Path Planning for Slope Traversing Under Uncertainty in Slip Pre-
diction. Inotsume, H., +, LRA April 2020 3390-3397

Robust RL-Based Map-Less Local Planning: Using 2D Point Clouds as 
Observations. Leiva, F., +, LRA Oct. 2020 5787-5794

Rolling in the Deep – Hybrid Locomotion for Wheeled-Legged Robots 
Using Online Trajectory Optimization. Bjelonic, M., +, LRA April 2020 
3626-3633

Rolling Soft Membrane-Driven Tensegrity Robots. Baines, R.L., +, LRA Oct. 
2020 6567-6574

Scalable Cooperative Transport of Cable-Suspended Loads With UAVs 
Using Distributed Trajectory Optimization. Jackson, B.E., +, LRA April 
2020 3368-3374

Self-Supervised Learning for Precise Pick-and-Place Without Object Model. 
Berscheid, L., +, LRA July 2020 4828-4835

Self-Supervised Learning of State Estimation for Manipulating Deformable 
Linear Objects. Yan, M., +, LRA April 2020 2372-2379

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

State-Continuity Approximation of Markov Decision Processes via Finite 
Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Surface Parameterization and Trajectory Generation on Regular Surfaces 
With Application in Robot-Guided Deposition Printing. Jafari, B.H., +, 
LRA Oct. 2020 6113-6120

Swarm Relays: Distributed Self-Healing Ground-and-Air Connectivity 
Chains. Varadharajan, V.S., +, LRA Oct. 2020 5347-5354

Target Search on Road Networks With Range-Constrained UAVs and 
Ground-Based Mobile Recharging Vehicles. Booth, K.E.C., +, LRA Oct. 
2020 6702-6709

Task Space Control of Articulated Robot Near Kinematic Singularity: For-
ward Dynamics Approach. Lee, D., +, LRA April 2020 752-759

Task-Driven Perception and Manipulation for Constrained Placement of 
Unknown Objects. Mitash, C., +, LRA Oct. 2020 5605-5612

Terrain-Aware Path Planning and Map Update for Mars Sample Return Mis-
sion. Hedrick, G., +, LRA Oct. 2020 5181-5188

Tethered Tool Manipulation Planning With Cable Maneuvering. Sanchez, 
D., +, LRA April 2020 2777-2784

THÖR: Human-Robot Navigation Data Collection and Accurate Motion 
Trajectories Dataset. Rudenko, A., +, LRA April 2020 676-682

The Mag-Gripper: A Soft-Rigid Gripper Augmented With an Electromagnet 
to Precisely Handle Clothes. Marullo, S., +, LRA Oct. 2020 6591-6598

Time Optimal Motion Planning and Admittance Control for Cooperative 
Grasping. Kaserer, D., +, LRA April 2020 2216-2223

Time-Optimal Trajectory Planning for Flexible Joint Robots. Palleschi, A., 
+, LRA April 2020 938-945

Topology-Guided Roadmap Construction With Dynamic Region Sampling. 
Sandstrom, R., +, LRA Oct. 2020 6161-6168

Trailer-Maneuverability in N-Trailer Structures. Michalek, M.M., LRA Oct. 
2020 5105-5112

Trajectory Optimization for Wheeled-Legged Quadrupedal Robots Driving 
in Challenging Terrain. Medeiros, V.S., +, LRA July 2020 4172-4179

UFOMap: An Efficient Probabilistic 3D Mapping Framework That 
Embraces the Unknown. Duberg, D., +, LRA Oct. 2020 6411-6418

Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
LRA April 2020 414-421

Visual Coverage Path Planning for Urban Environments. Peng, C., +, LRA 
Oct. 2020 5961-5968

Vitruvio: An Open-Source Leg Design Optimization Toolbox for Walking 
Robots. Chadwick, M., +, LRA Oct. 2020 6318-6325

Walk, Stop, Count, and Swap: Decentralized Multi-Agent Path Finding With 
Theoretical Guarantees. Wang, H., +, LRA April 2020 1119-1126

WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 
for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

What the Constant Velocity Model Can Teach Us About Pedestrian Motion 
Prediction. Scholler, C., +, LRA April 2020 1696-1703

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681

Patient care
Action Description From 2D Human Postures in Care Facilities. Takano, W., 

+, LRA April 2020 774-781
Lio-A Personal Robot Assistant for Human-Robot Interaction and Care 

Applications. Miseikis, J., +, LRA Oct. 2020 5339-5346
Patient diagnosis

Automated Complete Blood Cell Count and Malaria Pathogen Detection 
Using Convolution Neural Network. Chowdhury, A.B., +, LRA April 2020 
1047-1054

Patient rehabilitation
A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 

Therapy. Xu, J., +, LRA Oct. 2020 5385-5392
A Novel End-Effector Robot System Enabling to Monitor Upper-Extremity 

Posture During Robot-Aided Planar Reaching Movements. Hwang, Y., +, 
LRA April 2020 3035-3041

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Design and Prototyping of a Bio-Inspired Kinematic Sensing Suit for the 
Shoulder Joint: Precursor to a Multi-DoF Shoulder Exosuit. Varghese, R.J., 
+, LRA April 2020 540-547

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

iART: Learning From Demonstration for Assisted Robotic Therapy Using 
LSTM. Pareek, S., +, LRA April 2020 477-484

Inflatable Soft Wearable Robot for Reducing Therapist Fatigue During 
Upper Extremity Rehabilitation in Severe Stroke. O'Neill, C., +, LRA July 
2020 3899-3906

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Offline Assistance Optimization of a Soft Exosuit for Augmenting Ankle 
Power of Stroke Survivors During Walking. Siviy, C., +, LRA April 2020 
828-835

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905
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Quaternion-Based Trajectory Optimization of Human Postures for Inducing 
Target Muscle Activation Patterns. Teramae, T., +, LRA Oct. 2020 6607-
6614

Temporal Muscle Synergy Features Estimate Effects of Short-Term Reha-
bilitation in Sit-to-Stand of Post-Stroke Patients. Yang, N., +, LRA April 
2020 1796-1802

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Patient treatment
A Multi-Channel Reinforcement Learning Framework for Robotic Mirror 

Therapy. Xu, J., +, LRA Oct. 2020 5385-5392
A Novel End-Effector Robot System Enabling to Monitor Upper-Extremity 

Posture During Robot-Aided Planar Reaching Movements. Hwang, Y., +, 
LRA April 2020 3035-3041

Characterizing Torso Stiffness in Female Adolescents With and Without 
Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641

iART: Learning From Demonstration for Assisted Robotic Therapy Using 
LSTM. Pareek, S., +, LRA April 2020 477-484

Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 
Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694

Self-Propelled Colonoscopy Robot Using Flexible Paddles. Osawa, K., +, 
LRA Oct. 2020 6710-6716

Pattern classification
AMAE: Adaptive Motion-Agnostic Encoder for Event-Based Object Classi-

fication. Deng, Y., +, LRA July 2020 4596-4603
Automatic Classification Error Detection and Correction for Robust Human 

Activity Recognition. Mojarad, R., +, LRA April 2020 2208-2215
Distributed Consistent Multi-Robot Semantic Localization and Mapping. 

Tchuiev, V., +, LRA July 2020 4649-4656
Learning Object-Action Relations from Bimanual Human Demonstration 

Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194
Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-

rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976
Pattern clustering

A Novel Coding Architecture for LiDAR Point Cloud Sequence. Sun, X., +, 
LRA Oct. 2020 5637-5644

A Unified NMPC Scheme for MAVs Navigation With 3D Collision Avoid-
ance Under Position Uncertainty. Mansouri, S.S., +, LRA Oct. 2020 5740-
5747

Boosting Deep Open World Recognition by Clustering. Fontanel, D., +, LRA 
Oct. 2020 5985-5992

Forecasting Trajectory and Behavior of Road-Agents Using Spectral Clus-
tering in Graph-LSTMs. Chandra, R., +, LRA July 2020 4882-4890

MinneApple: A Benchmark Dataset for Apple Detection and Segmentation. 
Hani, N., +, LRA April 2020 852-858

Pattern recognition
Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 

Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180
PD control

Error Bounds for PD-Controlled Mechanical Systems Under Bounded Dis-
turbances Using Interval Arithmetic. Calzolari, D., +, LRA April 2020 
1231-1238

Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

Task Space Control of Articulated Robot Near Kinematic Singularity: For-
ward Dynamics Approach. Lee, D., +, LRA April 2020 752-759

Pedestrians
Off the Beaten Sidewalk: Pedestrian Prediction in Shared Spaces for Auton-

omous Vehicles. Anderson, C., +, LRA Oct. 2020 6892-6899
Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 

Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

Probabilistic Crowd GAN: Multimodal Pedestrian Trajectory Prediction 
Using a Graph Vehicle-Pedestrian Attention Network. Eiffert, S., +, LRA 
Oct. 2020 5026-5033

Smartphone Zombie Detection From LiDAR Point Cloud for Mobile Robot 
Safety. Wu, J., +, LRA April 2020 2256-2263

Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 
Liu, B., +, LRA April 2020 3485-3492

What the Constant Velocity Model Can Teach Us About Pedestrian Motion 
Prediction. Scholler, C., +, LRA April 2020 1696-1703

Pediatrics
SIMPA: Soft-Grasp Infant Myoelectric Prosthetic Arm. De Barrie, D., +, 

LRA April 2020 699-704
Virtual Fixture Assistance for Suturing in Robot-Aided Pediatric Endoscopic 

Surgery. Marinho, M.M., +, LRA April 2020 524-531
Pendulums

Discovering Interpretable Dynamics by Sparsity Promotion on Energy and 
the Lagrangian. Chu, H.K., +, LRA April 2020 2154-2160

Dynamic and Versatile Humanoid Walking via Embedding 3D Actuated 
SLIP Model With Hybrid LIP Based Stepping. Xiong, X., +, LRA Oct. 2020 
6286-6293

Energy Management Through Footstep Selection For Bipedal Robots. 
Crews, S., +, LRA Oct. 2020 5485-5493

Heteroscedastic Uncertainty for Robust Generative Latent Dynamics. 
Limoyo, O., +, LRA Oct. 2020 6654-6661

Optimal Control of a Differentially Flat Two-Dimensional Spring-Loaded 
Inverted Pendulum Model. Chen, H., +, LRA April 2020 307-314

Precision Robotic Leaping and Landing Using Stance-Phase Balance. Yim, 
J.K., +, LRA April 2020 3422-3429

Quadrupedal Locomotion via Event-Based Predictive Control and QP-Based 
Virtual Constraints. Hamed, K.A., +, LRA July 2020 4463-4470

Robustness in Human Manipulation of Dynamically Complex Objects 
Through Control Contraction Metrics. Bazzi, S., +, LRA April 2020 2578-
2585

Time Generalization of Trajectories Learned on Articulated Soft Robots. 
Angelini, F., +, LRA April 2020 3493-3500

Performance evaluation
Benchmarking Simulated Robotic Manipulation Through a Real World 

Dataset. Collins, J., +, LRA Jan. 2020 250-257
Peristaltic flow

An Ionic Polymer Metal Composite (IPMC)-Driven Linear Peristaltic 
Microfluidic Pump. Sideris, E.A., +, LRA Oct. 2020 6788-6795

Permanent magnets
Magnetically Actuated Simple Millirobots for Complex Navigation and 

Modular Assembly. Al Khatib, E., +, LRA April 2020 2958-2965
Permanent Magnet-Based Localization for Growing Robots in Medical 

Applications. Watson, C., +, LRA April 2020 2666-2673
Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 

+, LRA July 2020 4859-4866
Permeability

Delicate Fabric Handling Using a Soft Robotic Gripper With Embedded 
Microneedles. Ku, S., +, LRA July 2020 4852-4858

Permittivity
An Electrostatic/Gecko-Inspired Adhesives Soft Robotic Gripper. Alizade-

hyazdi, V., +, LRA July 2020 4679-4686
Phantoms

A Novel Sensing Method to Detect Tissue Boundaries During Robotic Nee-
dle Insertion Based on Laser Doppler Flowmetry. Virdyawan, V., +, LRA 
April 2020 1524-1531

A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 
Lauretti, C., +, LRA April 2020 2554-2561

Automatic Normal Positioning of Robotic Ultrasound Probe Based Only on 
Confidence Map Optimization and Force Measurement. Jiang, Z., +, LRA 
April 2020 1342-1349

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-
tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Human Navigation Using Phantom Tactile Sensation Based Vibrotactile 
Feedback. Liao, Z., +, LRA Oct. 2020 5732-5739
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Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

Stiffness Imaging With a Continuum Appendage: Real-Time Shape and Tip 
Force Estimation From Base Load Readings. Sadati, S., +, LRA April 2020 
2824-2831

The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-
eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Physiological models
Characterizing Torso Stiffness in Female Adolescents With and Without 

Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641
Coordinated Appendages Accumulate More Energy to Self-Right on the 

Ground. Xuan, Q., +, LRA Oct. 2020 6137-6144
Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 

Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959
Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 

Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954
PI control

Self-Sensing Electro-Ribbon Actuators. Bluett, S., +, LRA July 2020 3931-
3936

Piecewise constant techniques
On an Improved State Parametrization for Soft Robots With Piecewise Con-

stant Curvature and Its Use in Model Based Control. Della Santina, C., +, 
LRA April 2020 1001-1008

Piezoelectric actuators
A Device for Rapid, Automated Trimming of Insect-Sized Flying Robots. 

Dhingra, D., +, LRA April 2020 1373-1380
Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 

of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

Development of a Δ-Type Mobile Robot Driven by Three Standing-Wave-
Type Piezoelectric Ultrasonic Motors. Zhou, J., +, LRA Oct. 2020 6717-
6723

Piezoelectric Grippers for Mobile Micromanipulation. Abondance, T., +, 
LRA July 2020 4407-4414

Piezoelectric transducers
Multi Directional Piezoelectric Plate Energy Harvesters Designed By Topol-

ogy Optimization Algorithm. Homayouni-Amlashi, A., +, LRA April 2020 
462-469

Pipelines
A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 

Constrained Environments. Qi, X., +, LRA April 2020 1610-1617
GRASPA 1.0: GRASPA is a Robot Arm graSping Performance BenchmArk. 

Bottarel, F., +, LRA April 2020 836-843
Pipes

Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 
Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Contact Point Estimation along Air Tube Based on Acoustic Sensing of 
Pneumatic System Noise. Mikogai, S., +, LRA July 2020 4618-4625

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 
Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Proposal and Prototyping of Self-Excited Pneumatic Actuator Using Auto-
matic-Flow-Path-Switching-Mechanism. Tani, K., +, LRA April 2020 
3058-3065

Pistons
Model-Based Control of a Robotic Fish to Enable 3D Maneuvering Through 

a Moving Orifice. Zuo, W., +, LRA July 2020 4719-4726

Planetary rovers
Relocalization With Submaps: Multi-Session Mapping for Planetary Rovers 

Equipped With Stereo Cameras. Giubilato, R., +, LRA April 2020 580-587
Revisiting Scaling Laws for Robotic Mobility in Granular Media. Thoesen, 

A., +, LRA April 2020 1319-1325
Robust Path Planning for Slope Traversing Under Uncertainty in Slip Pre-

diction. Inotsume, H., +, LRA April 2020 3390-3397
Terrain-Aware Path Planning and Map Update for Mars Sample Return Mis-

sion. Hedrick, G., +, LRA Oct. 2020 5181-5188
The ARCHES Space-Analogue Demonstration Mission: Towards Heteroge-

neous Teams of Autonomous Robots for Collaborative Scientific Sampling 
in Planetary Exploration. Schuster, M.J., +, LRA Oct. 2020 5315-5322

Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 
and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Planetary surfaces
Terrain-Aware Path Planning and Map Update for Mars Sample Return Mis-

sion. Hedrick, G., +, LRA Oct. 2020 5181-5188
Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 

Sasaki, T., +, LRA April 2020 2123-2130
Planning (artificial intelligence)

Manipulation Planning Using Object-Centered Predicates and Hierarchi-
cal Decomposition of Contextual Actions. Agostini, A., +, LRA Oct. 2020 
5629-5636

Reactive Semantic Planning in Unexplored Semantic Environments Using 
Deep Perceptual Feedback. Vasilopoulos, V., +, LRA July 2020 4455-4462

Plastic deformation
Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 

Structures. Sedal, A., +, LRA April 2020 2272-2279
Learning to Predict Metal Deformations in Hot-Rolling Processes. 

Chavez-Garcia, R.O., +, LRA Oct. 2020 6270-6277
Plates (structures)

Multi Directional Piezoelectric Plate Energy Harvesters Designed By Topol-
ogy Optimization Algorithm. Homayouni-Amlashi, A., +, LRA April 2020 
462-469

Rotary Motion and Manipulation Using Electro-Hydraulic Actuator With 
Asymmetric Electrodes. Kim, S., +, LRA July 2020 3945-3951

Pneumatic actuators
3D Electromagnetic Reconfiguration Enabled by Soft Continuum Robots. 

Gan, L.T., +, LRA April 2020 1704-1711
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 
Hainsworth, T., +, LRA July 2020 4118-4125

A High-Payload Proprioceptive Hybrid Robotic Gripper With Soft Origamic 
Actuators. Su, Y., +, LRA April 2020 3003-3010

A Pneumatic/Cable-Driven Hybrid Linear Actuator With Combined Struc-
ture of Origami Chambers and Deployable Mechanism. Zhang, Z., +, LRA 
April 2020 3564-3571

A Probabilistic Model-Based Online Learning Optimal Control Algorithm 
for Soft Pneumatic Actuators. Tang, Z.Q., +, LRA April 2020 1437-1444

A Sensorized Hybrid Gripper to Evaluate a Grasping Quality Based on a 
Largest Minimum Wrench. Park, W., +, LRA April 2020 3243-3250

Backdrivable and Fully-Portable Pneumatic Back Support Exoskeleton for 
Lifting Assistance. Heo, U., +, LRA April 2020 2047-2053

Contact Point Estimation along Air Tube Based on Acoustic Sensing of 
Pneumatic System Noise. Mikogai, S., +, LRA July 2020 4618-4625

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Dynamic Control of a Rigid Pneumatic Gripper. Romeo, R.A., +, LRA April 
2020 2793-2800

Electronics-Free Logic Circuits for Localized Feedback Control of Multi-Ac-
tuator Soft Robots. Xu, K., +, LRA July 2020 3990-3997

Fiber-Reinforced Soft Bending Actuator Control Utilizing On/Off Valves. 
Chen, C., +, LRA Oct. 2020 6732-6739
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Liquid Pouch Motors: Printable Planar Actuators Driven by Liquid-to-Gas 
Phase Change for Shape-Changing Interfaces. Narumi, K., +, LRA July 
2020 3915-3922

Modeling of a Bending Supercoiled Polymer (SCP) Artificial Muscle. 
Zhang, J., LRA July 2020 3822-3829

New Soft Robot Hand Configuration With Combined Biotensegrity and 
Thin Artificial Muscle. Li, W., +, LRA July 2020 4345-4351

Optically Sensorized Elastomer Air Chamber for Proprioceptive Sensing of 
Soft Pneumatic Actuators. Jung, J., +, LRA April 2020 2333-2340

Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-
tridge, A.J., +, LRA July 2020 4014-4020

PneuAct-II: Hybrid Manufactured Electromagnetically Stealth Pneumatic 
Stepper Actuator. Farimani, F.S., +, LRA April 2020 3588-3593

Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 
Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Pneumatic Soft Actuator Using Self-Excitation Based on Automat-
ic-Jet-Switching-Structure. Tani, K., +, LRA July 2020 4042-4048

Proposal and Prototyping of Self-Excited Pneumatic Actuator Using Auto-
matic-Flow-Path-Switching-Mechanism. Tani, K., +, LRA April 2020 
3058-3065

Real-Time Nonlinear Model Predictive Control of Robots Using a Graphics 
Processing Unit. Hyatt, P., +, LRA April 2020 1468-1475

Rolling Soft Membrane-Driven Tensegrity Robots. Baines, R.L., +, LRA Oct. 
2020 6567-6574

Self-Excited Vibration Valve That Induces Traveling Waves in Pneumatic 
Soft Mobile Robots. Miyaki, Y., +, LRA July 2020 4133-4139

Simple, Low-Cost Fabrication of Soft Sensors for Shape Reconstruction. 
Ma, D., +, LRA July 2020 4049-4054

Simple, Low-Hysteresis, Foldable, Fabric Pneumatic Artificial Muscle. 
Naclerio, N.D., +, LRA April 2020 3406-3413

Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 
Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
July 2020 4062-4069

Pneumatic control equipment
Grasping With the SoftPad, a Soft Sensorized Surface for Exploiting Envi-

ronmental Constraints With Rigid Grippers. Gaudeni, C., +, LRA July 
2020 3884-3891

Self-Excited Vibration Valve That Induces Traveling Waves in Pneumatic 
Soft Mobile Robots. Miyaki, Y., +, LRA July 2020 4133-4139

Pneumatic systems
A Model-Based Sensor Fusion Approach for Force and Shape Estimation in 

Soft Robotics. Navarro, S.E., +, LRA Oct. 2020 5621-5628
A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 

Constrained Environments. Qi, X., +, LRA April 2020 1610-1617
Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 

Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874
Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-

tridge, A.J., +, LRA July 2020 4014-4020
Pneumatic Soft Actuator Using Self-Excitation Based on Automat-

ic-Jet-Switching-Structure. Tani, K., +, LRA July 2020 4042-4048
Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 

Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
July 2020 4062-4069

Polymer fibers
Low-Cost Coil-Shaped Optical Fiber Displacement Sensor for a Twisted and 

Coiled Polymer Fiber Actuator Unit. Masuya, K., LRA Oct. 2020 6497-
6503

Polymer films
Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-

trodes. Berdozzi, N., +, LRA April 2020 2770-2776
Polymer gels

Evaluation of the Response Characteristics of On-Chip Gel Actuators for 
Various Single Cell Manipulations. Wada, H., +, LRA Oct. 2020 5205-5212

Polymers
PF-IPMC: Paper/Fabric Assisted IPMC Actuators for 3D Crafts. Ishiki, A., 

+, LRA July 2020 4035-4041

Polynomials
A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 

Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31
Alternating Minimization Based Trajectory Generation for Quadrotor 

Aggressive Flight. Wang, Z., +, LRA July 2020 4836-4843
Control Oriented Modeling of Soft Robots: The Polynomial Curvature Case. 

Santina, C.D., +, LRA April 2020 290-298
Cooperative Visual-Inertial Odometry: Analysis of Singularities, Degenera-

cies and Minimal Cases. Martinelli, A., LRA April 2020 668-675
Efficient Wrench-Closure and Interference-Free Conditions Verification 

for Cable-Driven Parallel Robot Trajectories Using a Ray-Based Method. 
Zhang, Z., +, LRA Jan. 2020 8-15

Pose estimation
A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 

LRA April 2020 3129-3136
ACMarker: Acoustic Camera-Based Fiducial Marker System in Underwater 

Environment. Wang, Y., +, LRA Oct. 2020 5018-5025
Action Description From 2D Human Postures in Care Facilities. Takano, W., 

+, LRA April 2020 774-781
AirCapRL: Autonomous Aerial Human Motion Capture Using Deep Rein-

forcement Learning. Tallamraju, R., +, LRA Oct. 2020 6678-6685
Analysis of Minima for Geodesic and Chordal Cost for a Minimal 2-D Pose-

Graph SLAM Problem. Kong, F.H., +, LRA April 2020 323-330
Asynchronous and Parallel Distributed Pose Graph Optimization. Tian, Y., +, 

LRA Oct. 2020 5819-5826
Benchmark for Human-to-Robot Handovers of Unseen Containers With 

Unknown Filling. Sanchez-Matilla, R., +, LRA April 2020 1642-1649
Benchmarking Protocol for Grasp Planning Algorithms. Bekiroglu, Y., +, 

LRA April 2020 315-322
Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 

Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207
Cluster-based Penalty Scaling for Robust Pose Graph Optimization. Wu, F., 

+, LRA Oct. 2020 6193-6200
DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 

Saputra, M.R.U., +, LRA April 2020 1672-1679
Edge Enhanced Implicit Orientation Learning With Geometric Prior for 6D 

Pose Estimation. Wen, Y., +, LRA July 2020 4931-4938
Fast Model-Based Contact Patch and Pose Estimation for Highly Deform-

able Dense-Geometry Tactile Sensors. Kuppuswamy, N., +, LRA April 
2020 1811-1818

Fast Underwater Image Enhancement for Improved Visual Perception. 
Islam, M.J., +, LRA April 2020 3227-3234

Flow-Motion and Depth Network for Monocular Stereo and Beyond. Wang, 
K., +, LRA April 2020 3307-3314

Generative Autoregressive Networks for 3D Dancing Move Synthesis From 
Music. Ahn, H., +, LRA April 2020 3501-3508

GeoFusion: Geometric Consistency Informed Scene Estimation in Dense 
Clutter. Sui, Z., +, LRA Oct. 2020 5913-5920

GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 
Models. Huang, H., +, LRA Oct. 2020 5043-5050

Graduated Non-Convexity for Robust Spatial Perception: From Non-Min-
imal Solvers to Global Outlier Rejection. Yang, H., +, LRA April 2020 
1127-1134

HDMI-Loc: Exploiting High Definition Map Image for Precise Localization 
via Bitwise Particle Filter. Jeong, J., +, LRA Oct. 2020 6310-6317

Hybrid Camera Pose Estimation With Online Partitioning for SLAM. Li, X., 
+, LRA April 2020 1453-1460

Incorporating Object Intrinsic Features Within Deep Grasp Affordance Pre-
diction. Veres, M., +, LRA Oct. 2020 6009-6016

Learning Task-Oriented Grasping From Human Activity Datasets. Kokic, 
M., +, LRA April 2020 3352-3359

Learning to Assemble: Estimating 6D Poses for Robotic Object-Object 
Manipulation. Stevsic, S., +, LRA April 2020 1159-1166

LiPMatch: LiDAR Point Cloud Plane Based Loop-Closure. Jiang, J., +, LRA 
Oct. 2020 6861-6868

LIT: Light-Field Inference of Transparency for Refractive Object Localiza-
tion. Zhou, Z., +, LRA July 2020 4548-4555
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Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Object-Based Pose Graph for Dynamic Indoor Environments. Gomez, C., +, 
LRA Oct. 2020 5401-5408

Panoptic 3D Mapping and Object Pose Estimation Using Adaptively 
Weighted Semantic Information. Hoang, D., +, LRA April 2020 1962-1969

Perspective-2-Ellipsoid: Bridging the Gap Between Object Detections and 
6-DoF Camera Pose. Gaudilliere, V., +, LRA Oct. 2020 5189-5196

PrimA6D: Rotational Primitive Reconstruction for Enhanced and Robust 6D 
Pose Estimation. Jeon, M., +, LRA July 2020 4955-4962

Regression Forest Based RGB-D Visual Relocalization Using Coarse-to-
Fine Strategy. Wang, J., +, LRA July 2020 4431-4438

ROVINS: Robust Omnidirectional Visual Inertial Navigation System. Seok, 
H., +, LRA Oct. 2020 6225-6232

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513

Seeing Through the Occluders: Robust Monocular 6-DOF Object Pose 
Tracking via Model-Guided Video Object Segmentation. Zhong, L., +, 
LRA Oct. 2020 5159-5166

SilhoNet-Fisheye: Adaptation of A ROI Based Object Pose Estimation Net-
work to Monocular Fisheye Images. Billings, G., +, LRA July 2020 4241-
4248

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

Soft Robotic Gripper With Compliant Cell Stacks for Industrial Part Han-
dling. Netzev, M., +, LRA Oct. 2020 6821-6828

Structure-SLAM: Low-Drift Monocular SLAM in Indoor Environments. Li, 
Y., +, LRA Oct. 2020 6583-6590

The Complex-Step Derivative Approximation on Matrix Lie Groups. Cos-
sette, C.C., +, LRA April 2020 906-913

Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
Grammatikopoulou, M., +, LRA Jan. 2020 72-79

Time-Relative RTK-GNSS: GNSS Loop Closure in Pose Graph Optimiza-
tion. Suzuki, T., LRA July 2020 4735-4742

Towards In Situ Backlash Estimation of Continuum Robots Using an Endo-
scopic Camera. Poignonec, T., +, LRA July 2020 4788-4795

Unsupervised Depth Completion From Visual Inertial Odometry. Wong, A., 
+, LRA April 2020 1899-1906

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

VeREFINE: Integrating Object Pose Verification With Physics-Guided Itera-
tive Refinement. Bauer, D., +, LRA July 2020 4289-4296

Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 
J., +, LRA Oct. 2020 6512-6519

Position control
A Chameleon Tongue Inspired Shooting Manipulator With Vision-Based 

Localization and Preying. Chen, R., +, LRA July 2020 4923-4930
A Control Scheme for Smooth Transition in Physical Human-Robot-Envi-

ronment Between Two Modes: Augmentation and Autonomous. Li, H., +, 
LRA Oct. 2020 5803-5810

A Disturbance-Aware Trajectory Planning Scheme Based on Model Predic-
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Cycle. Boldrer, M., +, LRA April 2020 3251-3258
Public domain software

Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 
Estimation. Brossard, M., +, LRA July 2020 4796-4803

Vitruvio: An Open-Source Leg Design Optimization Toolbox for Walking 
Robots. Chadwick, M., +, LRA Oct. 2020 6318-6325

Public key cryptography
Development and Examination of Fog Computing-Based Encrypted Control 

System. Teranishi, K., +, LRA July 2020 4642-4648
Pulleys

An Anthropomorphic Robust Robotic Torso for Ventral/Dorsal and Lateral 
Motion With Weight Compensation. Reinecke, J., +, LRA July 2020 3876-
3883

Modeling and Experimental Verification of a Cable-Constrained Synchro-
nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Q

Quadratic programming
A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 

Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372
A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 

Safety. Ye, M., +, LRA April 2020 1405-1412
Adaptive-Gains Enforcing Constraints in Closed-Loop QP Control. Djeha, 

M., +, LRA Oct. 2020 6504-6511
Direct Force Feedback Control and Online Multi-Task Optimization for 

Aerial Manipulators. Nava, G., +, LRA April 2020 331-338
Fast Model-Based Contact Patch and Pose Estimation for Highly Deform-

able Dense-Geometry Tactile Sensors. Kuppuswamy, N., +, LRA April 
2020 1811-1818

Hierarchical and Safe Motion Control for Cooperative Locomotion of 
Robotic Guide Dogs and Humans: A Hybrid Systems Approach. Hamed, 
K.A., +, LRA Jan. 2020 56-63

Learning Robust Task Priorities and Gains for Control of Redundant Robots. 
Penco, L., +, LRA April 2020 2626-2633

Optimal Linearization via Quadratic Programming. Shen, J., +, LRA July 
2020 4572-4579

Quadrupedal Locomotion via Event-Based Predictive Control and QP-Based 
Virtual Constraints. Hamed, K.A., +, LRA July 2020 4463-4470

Relax and Recover: Guaranteed Range-Only Continuous Localization. 
Pacholska, M., +, LRA April 2020 2248-2255

Technical Note for “Tactile-Based Blind Grasping: A Discrete-Time Object 
Manipulation Controller for Robotic Hands”. Shaw-Cortez, W., +, LRA 
April 2020 3475-3476
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Quality control
Improving Robotic Cooking Using Batch Bayesian Optimization. Junge, K., 

+, LRA April 2020 760-765
Plucking Motions for Tea Harvesting Robots Using Probabilistic Movement 

Primitives. Motokura, K., +, LRA April 2020 3275-3282
Real-Time Nonlinear Model Predictive Control of Robots Using a Graphics 

Processing Unit. Hyatt, P., +, LRA April 2020 1468-1475
Query processing

RILaaS: Robot Inference and Learning as a Service. Tanwani, A.K., +, LRA 
July 2020 4423-4430

Question answering (information retrieval)
Interactive Natural Language-Based Person Search. Shree, V., +, LRA April 

2020 1851-1858

R

Radar computing
3D-MiniNet: Learning a 2D Representation From Point Clouds for Fast and 

Efficient 3D LIDAR Semantic Segmentation. Alonso, I., +, LRA Oct. 2020 
5432-5439

Radar detection
Pursuing Drones With Drones Using Millimeter Wave Radar. Dogru, S., +, 

LRA July 2020 4156-4163
Radar imaging

RSL-Net: Localising in Satellite Images From a Radar on the Ground. Tang, 
T.Y., +, LRA April 2020 1087-1094

Smartphone Zombie Detection From LiDAR Point Cloud for Mobile Robot 
Safety. Wu, J., +, LRA April 2020 2256-2263

Radar receivers
Autonomous Navigation in Inclement Weather Based on a Localizing 

Ground Penetrating Radar. Ort, T., +, LRA April 2020 3267-3274
Radar signal processing

Gaussian Process Preintegration for Inertial-Aided State Estimation. Le 
Gentil, C., +, LRA April 2020 2108-2114

Radar tracking
Pursuing Drones With Drones Using Millimeter Wave Radar. Dogru, S., +, 

LRA July 2020 4156-4163
Radiation detectors

Localization of Ionizing Radiation Sources by Cooperating Micro Aerial 
Vehicles With Pixel Detectors in Real-Time. Stibinger, P., +, LRA April 
2020 3634-3641

Radiation hardening (electronics)
Wireless Soft Actuator Based on Liquid-Gas Phase Transition Controlled by 

Millimeter-Wave Irradiation. Ueno, S., +, LRA Oct. 2020 6483-6488
Radiation pressure

Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
Grammatikopoulou, M., +, LRA Jan. 2020 72-79

Radiofrequency identification
Next-Best-Sense: A Multi-Criteria Robotic Exploration Strategy for RFID 

Tags Discovery. Polvara, R., +, LRA July 2020 4477-4484
Radionavigation

Autonomous Navigation in Inclement Weather Based on a Localizing 
Ground Penetrating Radar. Ort, T., +, LRA April 2020 3267-3274

Gaussian Process Preintegration for Inertial-Aided State Estimation. Le 
Gentil, C., +, LRA April 2020 2108-2114

Improving the Accuracy and Robustness of Ultra-Wideband Localization 
Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Random processes
Cooperative Mapping and Target Search Over an Unknown Occupancy 

Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078
Rapid prototyping (industrial)

A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 
April 2020 2192-2199

Rayleigh channels
Experimental Comparison of Decentralized Task Allocation Algorithms 

Under Imperfect Communication. Nayak, S., +, LRA April 2020 572-579

Reachability analysis
Interpretable Run-Time Monitoring and Replanning for Safe Autonomous 

Systems Operations. Franco, C.D., +, LRA April 2020 2427-2434
Real-time systems

Localization of Ionizing Radiation Sources by Cooperating Micro Aerial 
Vehicles With Pixel Detectors in Real-Time. Stibinger, P., +, LRA April 
2020 3634-3641

Low Latency Trajectory Predictions for Interaction Aware Highway Driving. 
Anderson, C., +, LRA Oct. 2020 5456-5463

Realistic images
Interactive Gibson Benchmark: A Benchmark for Interactive Navigation in 

Cluttered Environments. Xia, F., +, LRA April 2020 713-720
Reconfigurable architectures

Ori-Pixel, a Multi-DoFs Origami Pixel for Modular Reconfigurable Sur-
faces. Salerno, M., +, LRA Oct. 2020 6988-6995

Recurrent neural networks
Denoising IMU Gyroscopes With Deep Learning for Open-Loop Attitude 

Estimation. Brossard, M., +, LRA July 2020 4796-4803
Distributed Proprioception of 3D Configuration in Soft, Sensorized Robots 

via Deep Learning. Truby, R.L., +, LRA April 2020 3299-3306
Don’t Forget The Past: Recurrent Depth Estimation from Monocular Video. 

Patil, V., +, LRA Oct. 2020 6813-6820
Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 

Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

End-to-End Velocity Estimation for Autonomous Racing. Srinivasan, S., +, 
LRA Oct. 2020 6869-6875

Forecasting Trajectory and Behavior of Road-Agents Using Spectral Clus-
tering in Graph-LSTMs. Chandra, R., +, LRA July 2020 4882-4890

Gated Recurrent Fusion to Learn Driving Behavior from Temporal Multi-
modal Data. Narayanan, A., +, LRA April 2020 1287-1294

iART: Learning From Demonstration for Assisted Robotic Therapy Using 
LSTM. Pareek, S., +, LRA April 2020 477-484

Loop-Net: Joint Unsupervised Disparity and Optical Flow Estimation of Ste-
reo Videos With Spatiotemporal Loop Consistency. Kim, T., +, LRA Oct. 
2020 5597-5604

Object Recognition, Dynamic Contact Simulation, Detection, and Control 
of the Flexible Musculoskeletal Hand Using a Recurrent Neural Network 
With Parametric Bias. Kawaharazuka, K., +, LRA July 2020 4580-4587

Probabilistic Crowd GAN: Multimodal Pedestrian Trajectory Prediction 
Using a Graph Vehicle-Pedestrian Attention Network. Eiffert, S., +, LRA 
Oct. 2020 5026-5033

Real Time Trajectory Prediction Using Deep Conditional Generative Mod-
els. Gomez-Gonzalez, S., +, LRA April 2020 970-976

Realtime Simulation of Thin-Shell Deformable Materials Using CNN-Based 
Mesh Embedding. Tan, Q., +, LRA April 2020 2325-2332

Scene Compliant Trajectory Forecast With Agent-Centric Spatio-Temporal 
Grids. Ridel, D., +, LRA April 2020 2816-2823

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

Reduced order systems
Model-Based Coupling for Co-Simulation of Robotic Contact Tasks. Peiret, 

A., +, LRA Oct. 2020 5756-5763
Redundant manipulators

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Enhancement of Force Exertion Capability of a Mobile Manipulator by 
Kinematic Reconfiguration. Xing, H., +, LRA Oct. 2020 5842-5849

Hierarchical Tracking Control With Arbitrary Task Dimensions: Application 
to Trajectory Tracking on Submanifolds. Garofalo, G., +, LRA Oct. 2020 
6153-6160

Inverse Kinematics of Redundant Manipulators With Dynamic Bounds on 
Joint Movements. Faroni, M., +, LRA Oct. 2020 6435-6442

Kinematic Modeling and Trajectory Tracking Control of an Octopus-In-
spired Hyper-Redundant Robot. Lafmejani, A.S., +, LRA April 2020 3460-
3467

Task Priority Matrix at the Acceleration Level: Collision Avoidance Under 
Relaxed Constraints. Khatib, M., +, LRA July 2020 4970-4977
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Task Space Control of Articulated Robot Near Kinematic Singularity: For-
ward Dynamics Approach. Lee, D., +, LRA April 2020 752-759

Refrigeration
Predictive Control-Oriented Models of a Domestic Air-to-Water Heat Pump 

Under Variable Conditions. Ferrarini, L., +, LRA Oct. 2020 5363-5369
Regression analysis

A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 
Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31

A Study on Sparse Hierarchical Inverse Kinematics Algorithms for Human-
oid Robots. Hoffman, E.M., +, LRA Jan. 2020 235-242

Automated Classification Scheme plus AVM for Wafer Sawing Processes. 
Hsieh, Y., +, LRA July 2020 4525-4532

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Corretion to “Shift-Adaptive Estimation of Joint Angle Using Instrumented 
Brace With Two Stretch Sensors Based on Gaussian Mixture Models” [Oct 
20 5881-5888]. Eguchi, R., +, LRA Oct. 2020 6804

Design and Prototyping of a Bio-Inspired Kinematic Sensing Suit for the 
Shoulder Joint: Precursor to a Multi-DoF Shoulder Exosuit. Varghese, R.J., 
+, LRA April 2020 540-547

Discovering Interpretable Dynamics by Sparsity Promotion on Energy and 
the Lagrangian. Chu, H.K., +, LRA April 2020 2154-2160

Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 
Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

Force-Guided High-Precision Grasping Control of Fragile and Deformable 
Objects Using sEMG-Based Force Prediction. Wen, R., +, LRA April 2020 
2762-2769

Gated Recurrent Fusion to Learn Driving Behavior from Temporal Multi-
modal Data. Narayanan, A., +, LRA April 2020 1287-1294

Grasp It Like a Pro: Grasp of Unknown Objects With Robotic Hands Based 
on Skilled Human Expertise. Gabellieri, C., +, LRA April 2020 2808-2815

Memory of Motion for Warm-Starting Trajectory Optimization. Lembono, 
T.S., +, LRA April 2020 2594-2601

Model-Adaptive High-Speed Collision Detection for Serial-Chain Robot 
Manipulators. Birjandi, S.A.B., +, LRA Oct. 2020 6544-6551

Multi-Robot Active Sensing and Environmental Model Learning With Dis-
tributed Gaussian Process. Jang, D., +, LRA Oct. 2020 5905-5912

Online Simultaneous Semi-Parametric Dynamics Model Learning. Smith, J., 
+, LRA April 2020 2039-2046

Power Prediction for Heterogeneous Ground Robots Through Spatial Map-
ping and Sharing of Terrain Data. Quann, M., +, LRA April 2020 1579-
1586

PrimA6D: Rotational Primitive Reconstruction for Enhanced and Robust 6D 
Pose Estimation. Jeon, M., +, LRA July 2020 4955-4962

Regression Forest Based RGB-D Visual Relocalization Using Coarse-to-
Fine Strategy. Wang, J., +, LRA July 2020 4431-4438

Risk-Aware Motion Planning for a Limbed Robot with Stochastic Gripping 
Forces Using Nonlinear Programming. Shirai, Y., +, LRA Oct. 2020 4994-
5001

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Rehabilitation robotics
Design and Modeling of a High Force Soft Actuator for Assisted Elbow 

Flexion. Ang, B.W.K., +, LRA April 2020 3731-3736
Reinforcement learning

Guided Constrained Policy Optimization for Dynamic Quadrupedal Robot 
Locomotion. Gangapurwala, S., +, LRA April 2020 3642-3649

Mobile Robot Path Planning in Dynamic Environments Through Globally 
Guided Reinforcement Learning. Wang, B., +, LRA Oct. 2020 6932-6939

Model-Based Reinforcement Learning for Physical Systems Without Veloc-
ity and Acceleration Measurements. Dalla Libera, A., +, LRA April 2020 
3548-3555

Safety Augmented Value Estimation From Demonstrations (SAVED): Safe 
Deep Model-Based RL for Sparse Cost Robotic Tasks. Thananjeyan, B., +, 
LRA April 2020 3612-3619

Reliability
Learning When to Trust a Dynamics Model for Planning in Reduced State 

Spaces. McConachie, D., +, LRA April 2020 3540-3547
Using Human Gaze to Improve Robustness Against Irrelevant Objects in 

Robot Manipulation Tasks. Kim, H., +, LRA July 2020 4415-4422
Remotely operated vehicles

Characterizing User Responses to Failures in Aerial Autonomous Systems. 
Kunde, S., +, LRA April 2020 1587-1594

Cooperative Mapping and Target Search Over an Unknown Occupancy 
Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078

Cross-Drone Binocular Coordination for Ground Moving Target Tracking in 
Occlusion-Rich Scenarios. Chang, Y., +, LRA April 2020 3161-3168

Design and Control of a Variable Aerial Cable Towed System. Li, Z., +, LRA 
April 2020 636-643

Gemini: A Compact Yet Efficient Bi-Copter UAV for Indoor Applications. 
Qin, Y., +, LRA April 2020 3213-3220

Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

Knowledge Transfer Between Different UAVs for Trajectory Tracking. 
Chen, Z., +, LRA July 2020 4939-4946

Matching Color Aerial Images and Underwater Sonar Images Using Deep 
Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

MEDUSA: A Multi-Environment Dual-Robot for Underwater Sample 
Acquisition. Debruyn, D., +, LRA July 2020 4564-4571

Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 
T.V., +, LRA April 2020 1039-1046

Multiple Sound Source Position Estimation by Drone Audition Based on 
Data Association Between Sound Source Localization and Identification. 
Wakabayashi, M., +, LRA April 2020 782-789

Nonlinear MPC for Collision Avoidance and Control of UAVs With Dynamic 
Obstacles. Lindqvist, B., +, LRA Oct. 2020 6001-6008

PointNetKL: Deep Inference for GICP Covariance Estimation in Bathymet-
ric SLAM. Torroba, I., +, LRA July 2020 4078-4085

Precise Landing of Autonomous Aerial Vehicles Using Vector Fields. Gon-
calves, V.M., +, LRA July 2020 4337-4344

Pursuing Drones With Drones Using Millimeter Wave Radar. Dogru, S., +, 
LRA July 2020 4156-4163

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

Spatiotemporal Camera-LiDAR Calibration: A Targetless and Structureless 
Approach. Park, C., +, LRA April 2020 1556-1563

State-Continuity Approximation of Markov Decision Processes via Finite 
Element Methods for Autonomous System Planning. Xu, J., +, LRA Oct. 
2020 5589-5596

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681

Rendering (computer graphics)
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
C*: Cross-Modal Simultaneous Tracking and Rendering for 6-DoF Monoc-

ular Camera Localization Beyond Modalities. Oishi, S., +, LRA Oct. 2020 
5229-5236

Grasping in the Wild: Learning 6DoF Closed-Loop Grasping From Low-
Cost Demonstrations. Song, S., +, LRA July 2020 4978-4985

Hybrid Force-Moment Braking Pulse: A Haptic Illusion to Increase the 
Perceived Hardness of Virtual Surfaces. Pourkand, A., +, LRA July 2020 
4588-4595
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LIT: Light-Field Inference of Transparency for Refractive Object Localiza-
tion. Zhou, Z., +, LRA July 2020 4548-4555

Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 
+, LRA Oct. 2020 6388-6395

Self-Supervised Linear Motion Deblurring. Liu, P., +, LRA April 2020 2475-
2482

VibeRo: Vibrotactile Stiffness Perception Interface for Virtual Reality. 
Adilkhanov, A., +, LRA April 2020 2785-2792

Visual Coverage Path Planning for Urban Environments. Peng, C., +, LRA 
Oct. 2020 5961-5968

Rescue robots
A Robust UAV System for Operations in a Constrained Environment. Petr-

lik, M., +, LRA April 2020 2169-2176
Resource allocation

Task Priority Matrix at the Acceleration Level: Collision Avoidance Under 
Relaxed Constraints. Khatib, M., +, LRA July 2020 4970-4977

Retailing
A Flexible Robotic Depalletizing System for Supermarket Logistics. Cac-

cavale, R., +, LRA July 2020 4471-4476
A Reconfigurable Gripper for Robotic Autonomous Depalletizing in Super-

market Logistics. Fontanelli, G.A., +, LRA July 2020 4612-4617
Rigidity

Characterizing Torso Stiffness in Female Adolescents With and Without 
Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641

Spinal Helical Actuation Patterns for Locomotion in Soft Robots. Case, J.C., 
+, LRA July 2020 3814-3821

Risk analysis
Robot Risk-Awareness by Formal Risk Reasoning and Planning. Xiao, X., +, 

LRA April 2020 2856-2863
Road safety

A Probabilistic Framework for Imitating Human Race Driver Behavior. 
Lockel, S., +, LRA April 2020 2086-2093

Off the Beaten Sidewalk: Pedestrian Prediction in Shared Spaces for Auton-
omous Vehicles. Anderson, C., +, LRA Oct. 2020 6892-6899

Probabilistic End-to-End Vehicle Navigation in Complex Dynamic Environ-
ments With Multimodal Sensor Fusion. Cai, P., +, LRA July 2020 4218-
4224

Road traffic
DiversityGAN: Diversity-Aware Vehicle Motion Prediction via Latent 

Semantic Sampling. Huang, X., +, LRA Oct. 2020 5089-5096
Low Latency Trajectory Predictions for Interaction Aware Highway Driving. 

Anderson, C., +, LRA Oct. 2020 5456-5463
Off the Beaten Sidewalk: Pedestrian Prediction in Shared Spaces for Auton-

omous Vehicles. Anderson, C., +, LRA Oct. 2020 6892-6899
Probabilistic End-to-End Vehicle Navigation in Complex Dynamic Environ-

ments With Multimodal Sensor Fusion. Cai, P., +, LRA July 2020 4218-
4224

Road traffic control
Augmented LiDAR Simulator for Autonomous Driving. Fang, J., +, LRA 

April 2020 1931-1938
Context-Adaptive Management of Drivers’ Trust in Automated Vehicles. 

Azevedo-Sa, H., +, LRA Oct. 2020 6908-6915
Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 

Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984
Forecasting Trajectory and Behavior of Road-Agents Using Spectral Clus-

tering in Graph-LSTMs. Chandra, R., +, LRA July 2020 4882-4890
MapLite: Autonomous Intersection Navigation Without a Detailed Prior 

Map. Ort, T., +, LRA April 2020 556-563
What the Constant Velocity Model Can Teach Us About Pedestrian Motion 

Prediction. Scholler, C., +, LRA April 2020 1696-1703
Road vehicles

A Probabilistic Framework for Imitating Human Race Driver Behavior. 
Lockel, S., +, LRA April 2020 2086-2093

CNN Based Road User Detection Using the 3D Radar Cube. Palffy, A., +, 
LRA April 2020 1263-1270

Context-Adaptive Management of Drivers’ Trust in Automated Vehicles. 
Azevedo-Sa, H., +, LRA Oct. 2020 6908-6915

Cooperative Comfortable-Driving at Signalized Intersections for Connected 
and Automated Vehicles. Shen, X., +, LRA Oct. 2020 6247-6254

Deep Reinforcement Learning for Safe Local Planning of a Ground Vehicle 
in Unknown Rough Terrain. Josef, S., +, LRA Oct. 2020 6748-6755

DiversityGAN: Diversity-Aware Vehicle Motion Prediction via Latent 
Semantic Sampling. Huang, X., +, LRA Oct. 2020 5089-5096

Improved Data Association Using Buffered Pose Adjustment for Map-Aided 
Localization. Welte, A., +, LRA Oct. 2020 6334-6341

MapLite: Autonomous Intersection Navigation Without a Detailed Prior 
Map. Ort, T., +, LRA April 2020 556-563

Model-Based Reinforcement Learning for Time-Optimal Velocity Control. 
Hartmann, G., +, LRA Oct. 2020 6185-6192

Off the Beaten Sidewalk: Pedestrian Prediction in Shared Spaces for Auton-
omous Vehicles. Anderson, C., +, LRA Oct. 2020 6892-6899

Probabilistic End-to-End Vehicle Navigation in Complex Dynamic Environ-
ments With Multimodal Sensor Fusion. Cai, P., +, LRA July 2020 4218-
4224

Real-Time Fusion Network for RGB-D Semantic Segmentation Incorporat-
ing Unexpected Obstacle Detection for Road-Driving Images. Sun, L., +, 
LRA Oct. 2020 5558-5565

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Robot control
Power Flow Regulation, Adaptation, and Learning for Intrinsically Robust 

Virtual Energy Tanks. Shahriari, E., +, LRA Jan. 2020 211-218
Sim-To-Real Transfer Learning Approach for Tracking Multi-DOF Ankle 

Motions Using Soft Strain Sensors. Park, H., +, LRA April 2020 3525-
3532

Robot dynamics
A Control Scheme With a Novel DMP-Robot Coupling Achieving Compli-

ance and Tracking Accuracy Under Unknown Task Dynamics and Model 
Uncertainties. Vlachos, K., +, LRA April 2020 2310-2316

A Data-Efficient Geometrically Inspired Polynomial Kernel for Robot 
Inverse Dynamic. Libera, A.D., +, LRA Jan. 2020 24-31

A Lightweight Simulation Model for Soft Robot's Locomotion and its Appli-
cation to Trajectory Optimization. Schiller, L., +, LRA April 2020 1199-
1206

A Novel Pneumatic Soft Snake Robot Using Traveling-Wave Locomotion in 
Constrained Environments. Qi, X., +, LRA April 2020 1610-1617

A Supernumerary Robotic Leg Powered by Magnetorheological Actuators 
to Assist Human Locomotion. Khazoom, C., +, LRA Oct. 2020 5143-5150

Adaptive Air Density Estimation for Precise Tracking Control and Accurate 
External Wrench Observation for Flying Robots. Maier, M., +, LRA April 
2020 1445-1452

ALPHRED: A Multi-Modal Operations Quadruped Robot for Package 
Delivery Applications. Hooks, J., +, LRA Oct. 2020 5409-5416

An Anthropomorphic Robust Robotic Torso for Ventral/Dorsal and Lateral 
Motion With Weight Compensation. Reinecke, J., +, LRA July 2020 3876-
3883

An Experimental Study on the Fish Body Flapping Patterns by Using a Bio-
mimetic Robot Fish. Xie, F., +, LRA Jan. 2020 64-71

An Input Observer-Based Stiffness Estimation Approach for Flexible Robot 
Joints. Fagiolini, A., +, LRA April 2020 1843-1850

An Integrated Dynamic Fall Protection and Recovery System for Two-
Wheeled Humanoids. Zambella, G., +, LRA April 2020 2138-2145

Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 
Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544

Composing Diverse Policies for Temporally Extended Tasks. Angelov, D., +, 
LRA April 2020 2658-2665

Computational Structure Design of a Bio-Inspired Armwing Mechanism. 
Sihite, E., +, LRA Oct. 2020 5929-5936

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Control Oriented Modeling of Soft Robots: The Polynomial Curvature Case. 
Santina, C.D., +, LRA April 2020 290-298
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Data-Efficient and Safe Learning for Humanoid Locomotion Aided by a 
Dynamic Balancing Model. Ahn, J., +, LRA July 2020 4376-4383

Design and Control of a Variable Aerial Cable Towed System. Li, Z., +, LRA 
April 2020 636-643

Differential Flatness Based Path Planning With Direct Collocation on 
Hybrid Modes for a Quadrotor With a Cable-Suspended Payload. Zeng, J., 
+, LRA April 2020 3074-3081

Dynamic and Versatile Humanoid Walking via Embedding 3D Actuated 
SLIP Model With Hybrid LIP Based Stepping. Xiong, X., +, LRA Oct. 2020 
6286-6293

Dynamic Modeling, Energy Analysis, and Path Planning of Spherical Robots 
on Uneven Terrains. Sabet, S., +, LRA Oct. 2020 6049-6056

Efficient Wrench-Closure and Interference-Free Conditions Verification 
for Cable-Driven Parallel Robot Trajectories Using a Ray-Based Method. 
Zhang, Z., +, LRA Jan. 2020 8-15

Energy Management Through Footstep Selection For Bipedal Robots. 
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LRA April 2020 2317-2324

Novel Model-Based Control Mixing Strategy for a Coaxial Push-Pull Multi-
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LRA Oct. 2020 5401-5408

Optimal Control of a Differentially Flat Two-Dimensional Spring-Loaded 
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Revisiting Scaling Laws for Robotic Mobility in Granular Media. Thoesen, 
A., +, LRA April 2020 1319-1325

Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
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Dynamic Obstacles. Castillo-Lopez, M., +, LRA April 2020 3620-3625

A Study on Sparse Hierarchical Inverse Kinematics Algorithms for Human-
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Planning. Labbe, Y., +, LRA April 2020 3715-3722
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Robot vision
“Good Robot!”: Efficient Reinforcement Learning for Multi-Step Visual 

Tasks with Sim to Real Transfer. Hundt, A., +, LRA Oct. 2020 6724-6731
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J., +, LRA April 2020 407-413
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Aerial Vehicles. Kratky, V., +, LRA April 2020 2302-2309

Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 
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C*: Cross-Modal Simultaneous Tracking and Rendering for 6-DoF Monoc-
ular Camera Localization Beyond Modalities. Oishi, S., +, LRA Oct. 2020 
5229-5236

Canopy-Based Monte Carlo Localization in Orchards Using Top-View 
Imagery. Shalev, O., +, LRA April 2020 2403-2410

Cluster-based Penalty Scaling for Robust Pose Graph Optimization. Wu, F., 
+, LRA Oct. 2020 6193-6200



7127IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors
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Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547
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MEDUSA: A Multi-Environment Dual-Robot for Underwater Sample 
Acquisition. Debruyn, D., +, LRA July 2020 4564-4571

Morphology-Agnostic Visual Robotic Control. Yang, B., +, LRA April 2020 
766-773
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of Consistency and Data Similarity. Do, H., +, LRA Oct. 2020 5701-5708
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Safe Robot Navigation Via Multi-Modal Anomaly Detection. Wellhausen, 
L., +, LRA April 2020 1326-1333

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Seeing Through the Occluders: Robust Monocular 6-DOF Object Pose 
Tracking via Model-Guided Video Object Segmentation. Zhong, L., +, 
LRA Oct. 2020 5159-5166

Self-Attention Based Visual-Tactile Fusion Learning for Predicting Grasp 
Outcomes. Cui, S., +, LRA Oct. 2020 5827-5834

Self-Supervised Learning of State Estimation for Manipulating Deformable 
Linear Objects. Yan, M., +, LRA April 2020 2372-2379

SilhoNet-Fisheye: Adaptation of A ROI Based Object Pose Estimation Net-
work to Monocular Fisheye Images. Billings, G., +, LRA July 2020 4241-
4248

Simultaneously Learning Corrections and Error Models for Geometry-Based 
Visual Odometry Methods. De Maio, A., +, LRA Oct. 2020 6536-6543

SLAM-Based Follow-the-Leader Deployment of Concentric Tube Robots. 
Girerd, C., +, LRA April 2020 548-555

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

Spatiotemporal Camera-LiDAR Calibration: A Targetless and Structureless 
Approach. Park, C., +, LRA April 2020 1556-1563

Structure-SLAM: Low-Drift Monocular SLAM in Indoor Environments. Li, 
Y., +, LRA Oct. 2020 6583-6590

Task Space Motion Control for AFM-Based Nanorobot Using Optimal and 
Ultralimit Archimedean Spiral Local Scan. Sun, Z., +, LRA April 2020 282-
289

Task-Driven Perception and Manipulation for Constrained Placement of 
Unknown Objects. Mitash, C., +, LRA Oct. 2020 5605-5612

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

The ARCHES Space-Analogue Demonstration Mission: Towards Heteroge-
neous Teams of Autonomous Robots for Collaborative Scientific Sampling 
in Planetary Exploration. Schuster, M.J., +, LRA Oct. 2020 5315-5322

The Mag-Gripper: A Soft-Rigid Gripper Augmented With an Electromagnet 
to Precisely Handle Clothes. Marullo, S., +, LRA Oct. 2020 6591-6598

Three-Dimensional Pose Estimation of Optically Transparent Microrobots. 
Grammatikopoulou, M., +, LRA Jan. 2020 72-79

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Towards In-Flight Transfer of Payloads Between Multirotors. Shankar, A., +, 
LRA Oct. 2020 6201-6208

Ultrasound-Guided Wireless Tubular Robotic Anchoring System. Wang, T., 
+, LRA July 2020 4859-4866

Unseen Salient Object Discovery for Monocular Robot Vision. Chan, D.M., 
+, LRA April 2020 1484-1491

Unsupervised Domain Adaptation Through Inter-Modal Rotation for RGB-D 
Object Recognition. Loghmani, M.R., +, LRA Oct. 2020 6631-6638

Variational Fisheye Stereo. Roxas, M., +, LRA April 2020 1303-1310
VeREFINE: Integrating Object Pose Verification With Physics-Guided Itera-

tive Refinement. Bauer, D., +, LRA July 2020 4289-4296
Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 

LRA April 2020 414-421
Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 

Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655
Visual Coverage Path Planning for Urban Environments. Peng, C., +, LRA 

Oct. 2020 5961-5968
Visual Object Search by Learning Spatial Context. Druon, R., +, LRA April 

2020 1279-1286
Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 

LRA April 2020 422-429
WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 

for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Robot vision systems
KeySLAM: Robust RGB-D Camera Tracking Using Adaptive VO and Opti-

mal Key-Frame Selection. Han, K.M., +, LRA Oct. 2020 6940-6947
Monte-Carlo Tree Search for Efficient Visually Guided Rearrangement 

Planning. Labbe, Y., +, LRA April 2020 3715-3722
Robotic assembly

A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 
Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298

A Multi-Level Optimization Framework for Simultaneous Grasping and 
Motion Planning. Zimmermann, S., +, LRA April 2020 2966-2972

Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-
tems. Kimble, K., +, LRA April 2020 883-889
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Planning. Rodriguez, I., +, LRA April 2020 3666-3673

Precision Assembly of Heavy Objects Suspended With Multiple Cables 
From a Crane. Hoffman, R., +, LRA Oct. 2020 6876-6883

Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 
+, LRA April 2020 2467-2474

Salient View Selection for Visual Recognition of Industrial Components. 
Kim, S., +, LRA April 2020 2506-2513
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Soft Tactile Fingertip to Estimate Orientation and the Contact State of Thin 
Rectangular Objects. Rosle, M.H., +, LRA Jan. 2020 159-166

Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 
K., +, LRA April 2020 2435-2442

Toward Fast and Optimal Robotic Pick-and-Place on a Moving Conveyor. 
Han, S.D., +, LRA April 2020 446-453

Ultra–Thin Joint Torque Sensor With Enhanced Sensitivity for Robotic 
Application. Seok, D., +, LRA Oct. 2020 5873-5880

Robotic kinematics
Kinematic Redundancy Resolution for Humanoid Robots by Human Motion 

Database. Yamane, K., LRA Oct. 2020 6948-6955
Robots

A Framework for Formal Verification of Behavior Trees With Linear Tempo-
ral Logic. Biggar, O., +, LRA April 2020 2341-2348

A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 
Estimation. Zhou, J., +, LRA April 2020 1867-1874

Control of a Silicone Soft Tripod Robot via Uncertainty Compensation. 
Zheng, G., LRA April 2020 2801-2807

Design of Deployable Soft Robots Through Plastic Deformation of Kirigami 
Structures. Sedal, A., +, LRA April 2020 2272-2279

Improving Robotic Cooking Using Batch Bayesian Optimization. Junge, K., 
+, LRA April 2020 760-765
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Stepper Actuator. Farimani, F.S., +, LRA April 2020 3588-3593
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Takahashi, T., +, LRA Oct. 2020 6900-6907

Simple, Low-Hysteresis, Foldable, Fabric Pneumatic Artificial Muscle. 
Naclerio, N.D., +, LRA April 2020 3406-3413
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Using Neural Networks. Hellebrekers, T., +, LRA July 2020 3892-3898
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ouzeh, A., +, LRA April 2020 1883-1890

Toward Fast and Optimal Robotic Pick-and-Place on a Moving Conveyor. 
Han, S.D., +, LRA April 2020 446-453

When Your Robot Breaks: Active Learning During Plant Failure. Schrum, 
M.L., +, LRA April 2020 438-445

Robust control
A Cerebellar Internal Models Control Architecture for Online Sensorimotor 

Adaptation of a Humanoid Robot Acting in a Dynamic Environment. Cap-
olei, M.C., +, LRA Jan. 2020 80-87

A Passivity-Shortage Based Control Design for Teleoperation With 
Time-Varying Delays. Venkateswaran, D.B., +, LRA July 2020 4070-4077

A Robust UAV System for Operations in a Constrained Environment. Petr-
lik, M., +, LRA April 2020 2169-2176

Adaptive Cross-Coupled Control of Cable-Driven Parallel Robots With 
Model Uncertainties. Shang, W., +, LRA July 2020 4110-4117

Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 
of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

Control of a Silicone Soft Tripod Robot via Uncertainty Compensation. 
Zheng, G., LRA April 2020 2801-2807

Convex Controller Synthesis for Robot Contact. Pham, H., +, LRA April 
2020 3330-3337

Data–Driven Disturbance Observers for Estimating External Forces on Soft 
Robots. Santina, C.D., +, LRA Oct. 2020 5717-5724

Error Bounds for PD-Controlled Mechanical Systems Under Bounded Dis-
turbances Using Interval Arithmetic. Calzolari, D., +, LRA April 2020 
1231-1238

Fiber-Reinforced Soft Bending Actuator Control Utilizing On/Off Valves. 
Chen, C., +, LRA Oct. 2020 6732-6739

High-Speed Autonomous Drifting With Deep Reinforcement Learning. Cai, 
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Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

Improving Tracking through Human-Robot Sensory Augmentation. Li, Y., +, 
LRA July 2020 4399-4406

Learning Force Control for Contact-Rich Manipulation Tasks With Rigid 
Position-Controlled Robots. Beltran-Hernandez, C.C., +, LRA Oct. 2020 
5709-5716

Learning Robust Control Policies for End-to-End Autonomous Driving 
From Data-Driven Simulation. Amini, A., +, LRA April 2020 1143-1150

LQR-Assisted Whole-Body Control of a Wheeled Bipedal Robot With Kine-
matic Loops. Klemm, V., +, LRA April 2020 3745-3752

Lyapunov-Stable Orientation Estimator for Humanoid Robots. benallegue, 
M., +, LRA Oct. 2020 6371-6378

Model-Based Coupling for Co-Simulation of Robotic Contact Tasks. Peiret, 
A., +, LRA Oct. 2020 5756-5763

Passivity-Based Robust Compliance Control of Electro-Hydraulic Robot 
Manipulators With Joint Angle Limit. Lee, W., +, LRA April 2020 3190-
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Quadrupedal Locomotion via Event-Based Predictive Control and QP-Based 
Virtual Constraints. Hamed, K.A., +, LRA July 2020 4463-4470

Reactive Navigation Under Non-Parametric Uncertainty Through Hilbert 
Space Embedding of Probabilistic Velocity Obstacles. Poonganam, S.N.J., 
+, LRA April 2020 2690-2697

Robust 3D Tracking Control of an Underactuated Autonomous Airship. 
Adamski, W., +, LRA July 2020 4281-4288

Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
ronments. Zhou, S., +, LRA April 2020 500-507

Safe and Fast Tracking on a Robot Manipulator: Robust MPC and Neural 
Network Control. Nubert, J., +, LRA April 2020 3050-3057

Stable Flight of a Flapping-Wing Micro Air Vehicle Under Wind Distur-
bance. Lee, J., +, LRA Oct. 2020 5685-5692

Swarm Relays: Distributed Self-Healing Ground-and-Air Connectivity 
Chains. Varadharajan, V.S., +, LRA Oct. 2020 5347-5354

Task Space Control of Articulated Robot Near Kinematic Singularity: For-
ward Dynamics Approach. Lee, D., +, LRA April 2020 752-759

Walking With Hand Motion/Force Control and CoM/VRP and Trunk Com-
pliance for Disturbance Accommodation. Iizuka, R., +, LRA Jan. 2020 
203-210

Robustness
Nonholonomic Virtual Constraint Design for Variable-Incline Bipedal 

Robotic Walking. Horn, J.C., +, LRA April 2020 3691-3698
Robust Incremental State Estimation Through Covariance Adaptation. Wat-

son, R.M., +, LRA April 2020 3737-3744
Rocks

Autonomous Excavation of Rocks Using a Gaussian Process Model and 
Unscented Kalman Filter. Sotiropoulos, F.E., +, LRA April 2020 2491-2497

Rods (structures)
Online Disturbance Estimation for Improving Kinematic Accuracy in Con-

tinuum Manipulators. Campisano, F., +, LRA April 2020 2642-2649
Rollers (machinery)

Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 
K., +, LRA April 2020 2435-2442

Rolling
Robotic Deep Rolling With Iterative Learning Motion and Force Control. 

Chen, S., +, LRA Oct. 2020 5581-5588
Rotors

Novel Model-Based Control Mixing Strategy for a Coaxial Push-Pull Multi-
rotor. Chebbi, J., +, LRA April 2020 485-491

Rotors (mechanical)
Downside Up:Rethinking Parcel Position for Aerial Delivery. Kornatowski, 

P.M., +, LRA July 2020 4297-4304
Online Motion Planning for Deforming Maneuvering and Manipulation by 

Multilinked Aerial Robot Based on Differential Kinematics. Zhao, M., +, 
LRA April 2020 1602-1609

Self-Reconfiguration in Response to Faults in Modular Aerial Systems. 
Gandhi, N., +, LRA April 2020 2522-2529
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Rough surfaces
An Electrostatic/Gecko-Inspired Adhesives Soft Robotic Gripper. Alizade-

hyazdi, V., +, LRA July 2020 4679-4686
Runge-Kutta methods

Modeling of a Bending Supercoiled Polymer (SCP) Artificial Muscle. 
Zhang, J., LRA July 2020 3822-3829

S

Safety
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Explicit Domain Adaptation With Loosely Coupled Samples. Scheel, O., +, 

LRA Oct. 2020 6740-6747
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A General Framework for Uncertainty Estimation in Deep Learning. Loquer-
cio, A., +, LRA April 2020 3153-3160

An Efficient Sampling-Based Method for Online Informative Path Planning 
in Unknown Environments. Schmid, L., +, LRA April 2020 1500-1507
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Dispertio: Optimal Sampling For Safe Deterministic Motion Planning. 
Palmieri, L., +, LRA April 2020 362-368

Fast Planning Over Roadmaps via Selective Densification. Saund, B., +, 
LRA April 2020 2873-2880

Path Planning Under Malicious Injections and Removals of Perceived 
Obstacles: A Probabilistic Programming Approach. Banfi, J., +, LRA Oct. 
2020 6884-6891

Satellite navigation
Mine Tunnel Exploration Using Multiple Quadrupedal Robots. Miller, I.D., 

+, LRA April 2020 2840-2847
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tion. Suzuki, T., LRA July 2020 4735-4742
Saturation magnetization

Magnetic Actuation With Stationary Electromagnets Considering Power and 
Temperature Constraints. Pourkand, A., +, LRA Oct. 2020 6964-6971

Sawing
Automated Classification Scheme plus AVM for Wafer Sawing Processes. 

Hsieh, Y., +, LRA July 2020 4525-4532
Scalability

Mobile Robot Path Planning in Dynamic Environments Through Globally 
Guided Reinforcement Learning. Wang, B., +, LRA Oct. 2020 6932-6939

Scheduling
An Approximation Algorithm for a Task Allocation, Sequencing and Sched-

uling Problem Involving a Human-Robot Team. Hari, S.K.K., +, LRA April 
2020 2146-2153

Learning Scheduling Policies for Multi-Robot Coordination With Graph 
Attention Networks. Wang, Z., +, LRA July 2020 4509-4516

Measurement Scheduling for Cooperative Localization in Resource-Con-
strained Conditions. Yan, Q., +, LRA April 2020 1991-1998

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

Sea ice
Multi-Sensor Mapping for Low Contrast, Quasi-Dynamic, Large Objects. 

Shah, V., +, LRA April 2020 470-476
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A Multi-System Chaotic Path Planner for Fast and Unpredictable Online 
Coverage of Terrains. Sridharan, K., +, LRA Oct. 2020 5268-5275

Alternating Minimization Based Trajectory Generation for Quadrotor 
Aggressive Flight. Wang, Z., +, LRA July 2020 4836-4843

Coverage Path Planning With Track Spacing Adaptation for Autonomous 
Underwater Vehicles. Yordanova, V., +, LRA July 2020 4774-4780

Fast Planning Over Roadmaps via Selective Densification. Saund, B., +, 
LRA April 2020 2873-2880

Learning to Accelerate Decomposition for Multi-Directional 3D Printing. 
Wu, C., +, LRA Oct. 2020 5897-5904

Learning to Optimally Segment Point Clouds. Hu, P., +, LRA April 2020 
875-882

Monte-Carlo Tree Search for Efficient Visually Guided Rearrangement 
Planning. Labbe, Y., +, LRA April 2020 3715-3722

MPC-Net: A First Principles Guided Policy Search. Carius, J., +, LRA April 
2020 2897-2904

Multi-Contact Locomotion Planning for Humanoid Robot Based on Sustain-
able Contact Graph With Local Contact Modification. Kumagai, I., +, LRA 
Oct. 2020 6379-6387

Multi-Robot Task and Motion Planning With Subtask Dependencies. Motes, 
J., +, LRA April 2020 3338-3345

Perspective-2-Ellipsoid: Bridging the Gap Between Object Detections and 
6-DoF Camera Pose. Gaudilliere, V., +, LRA Oct. 2020 5189-5196

Robust Humanoid Contact Planning With Learned Zero- and One-Step Cap-
turability Prediction. Lin, Y., +, LRA April 2020 2451-2458

Target Search on Road Networks With Range-Constrained UAVs and 
Ground-Based Mobile Recharging Vehicles. Booth, K.E.C., +, LRA Oct. 
2020 6702-6709

Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 
J., +, LRA Oct. 2020 6512-6519

Seats
Bilateral Humanoid Teleoperation System Using Whole-Body Exoskeleton 

Cockpit TABLIS. Ishiguro, Y., +, LRA Oct. 2020 6419-6426
Self-Excited Vibration Valve That Induces Traveling Waves in Pneumatic 

Soft Mobile Robots. Miyaki, Y., +, LRA July 2020 4133-4139
Security of data

Path Planning Under Malicious Injections and Removals of Perceived 
Obstacles: A Probabilistic Programming Approach. Banfi, J., +, LRA Oct. 
2020 6884-6891

Safe Robot Navigation Via Multi-Modal Anomaly Detection. Wellhausen, 
L., +, LRA April 2020 1326-1333

Towards Privacy-Preserving Ego-Motion Estimation Using an Extremely 
Low-Resolution Camera. Shariati, A., +, LRA April 2020 1223-1230

Semantics
Depth Based Semantic Scene Completion With Position Importance Aware 

Loss. Li, J., +, LRA Jan. 2020 219-226
Learning Semantic Keypoint Representations for Door Opening Manipula-

tion. Wang, J., +, LRA Oct. 2020 6980-6987
Semantic Segmentation With Unsupervised Domain Adaptation Under 

Varying Weather Conditions for Autonomous Vehicles. Erkent, O., +, LRA 
April 2020 3580-3587

Semiconductor industry
Automated Classification Scheme plus AVM for Wafer Sawing Processes. 

Hsieh, Y., +, LRA July 2020 4525-4532
Semiconductor technology

Automated Classification Scheme plus AVM for Wafer Sawing Processes. 
Hsieh, Y., +, LRA July 2020 4525-4532

Sensitivity analysis
A Multi-Level Optimization Framework for Simultaneous Grasping and 

Motion Planning. Zimmermann, S., +, LRA April 2020 2966-2972
Understanding Inchworm Crawling for Soft-Robotics. Gamus, B., +, LRA 

April 2020 1397-1404
Sensor arrays

Electromagnetic Haptic Feedback System for Use With a Graphical Display 
Using Flat Coils and Sensor Array. Berkelman, P., +, LRA April 2020 1618-
1625

Sensor fusion
A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 

Measurement Units. Zhang, M., +, LRA April 2020 1508-1515
A Model-Based Sensor Fusion Approach for Force and Shape Estimation in 

Soft Robotics. Navarro, S.E., +, LRA Oct. 2020 5621-5628
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Cooperative Localization and Unknown Currents Estimation Using Multiple 
Autonomous Underwater Vehicles. Kim, J., LRA April 2020 2365-2371

DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 
Saputra, M.R.U., +, LRA April 2020 1672-1679

Experimental Comparison of Decentralized Task Allocation Algorithms 
Under Imperfect Communication. Nayak, S., +, LRA April 2020 572-579

Federated Imitation Learning: A Novel Framework for Cloud Robotic Sys-
tems With Heterogeneous Sensor Data. Liu, B., +, LRA April 2020 3509-
3516

Gated Recurrent Fusion to Learn Driving Behavior from Temporal Multi-
modal Data. Narayanan, A., +, LRA April 2020 1287-1294

Improving the Accuracy and Robustness of Ultra-Wideband Localization 
Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Multi-Sensor Mapping for Low Contrast, Quasi-Dynamic, Large Objects. 
Shah, V., +, LRA April 2020 470-476

Multiple Sound Source Position Estimation by Drone Audition Based on 
Data Association Between Sound Source Localization and Identification. 
Wakabayashi, M., +, LRA April 2020 782-789

Observer-Extended Direct Method for Collision Monitoring in Robot 
Manipulators Using Proprioception and IMU Sensing. Birjandi, S.A.B., +, 
LRA April 2020 954-961

OriNet: Robust 3-D Orientation Estimation With a Single Particular IMU. 
Esfahani, M.A., +, LRA April 2020 399-406

Robust Autonomous Navigation of Unmanned Aerial Vehicles (UAVs) for 
Warehouses’ Inventory Application. Kwon, W., +, LRA Jan. 2020 243-249

Robust Incremental State Estimation Through Covariance Adaptation. Wat-
son, R.M., +, LRA April 2020 3737-3744

Robust RL-Based Map-Less Local Planning: Using 2D Point Clouds as 
Observations. Leiva, F., +, LRA Oct. 2020 5787-5794

Sensor placement
Unmanned Aerial Sensor Placement for Cluttered Environments. Farinha, 

A., +, LRA Oct. 2020 6623-6630
Sensors

A Flexible Robotic Depalletizing System for Supermarket Logistics. Cac-
cavale, R., +, LRA July 2020 4471-4476

A Soft Sensorized Foot Module to Understand Anisotropic Terrains During 
Soft Robot Locomotion. Babu, S.P.M., +, LRA July 2020 4055-4061

Autonomous Navigation in Inclement Weather Based on a Localizing 
Ground Penetrating Radar. Ort, T., +, LRA April 2020 3267-3274

CNN-Based Lidar Point Cloud De-Noising in Adverse Weather. Heinzler, R., 
+, LRA April 2020 2514-2521

Distributed Proprioception of 3D Configuration in Soft, Sensorized Robots 
via Deep Learning. Truby, R.L., +, LRA April 2020 3299-3306

Musculoskeletal AutoEncoder: A Unified Online Acquisition Method of 
Intersensory Networks for State Estimation, Control, and Simulation of 
Musculoskeletal Humanoids. Kawaharazuka, K., +, LRA April 2020 2411-
2418

Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 
Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 
and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309

Service robots
A Multimodal Target-Source Classifier With Attention Branches to Under-

stand Ambiguous Instructions for Fetching Daily Objects. Magassouba, 
A., +, LRA April 2020 532-539

Addressing the Sim2Real Gap in Robotic 3-D Object Classification. Weibel, 
J., +, LRA April 2020 407-413

Alleviating the Burden of Labeling: Sentence Generation by Attention 
Branch Encoder–Decoder Network. Ogura, T., +, LRA Oct. 2020 5945-
5952

Benchmarking Bimanual Cloth Manipulation. Garcia-Camacho, I., +, LRA 
April 2020 1111-1118

Benchmarking Cluttered Robot Pick-and-Place Manipulation With the Box 
and Blocks Test. Morgan, A.S., +, LRA April 2020 454-461

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Improving Robotic Cooking Using Batch Bayesian Optimization. Junge, K., 
+, LRA April 2020 760-765

Learning Task-Oriented Grasping From Human Activity Datasets. Kokic, 
M., +, LRA April 2020 3352-3359

Learning Transformable and Plannable se(3) Features for Scene Imitation of 
a Mobile Service Robot. Park, J.H., +, LRA April 2020 1664-1671

Lio-A Personal Robot Assistant for Human-Robot Interaction and Care 
Applications. Miseikis, J., +, LRA Oct. 2020 5339-5346

Multi-Contact Heavy Object Pushing With a Centaur-Type Humanoid 
Robot: Planning and Control for a Real Demonstrator. Polverini, M.P., +, 
LRA April 2020 859-866

Path Tracking Control of Self-Reconfigurable Robot hTetro With Four Dif-
ferential Drive Units. Shi, Y., +, LRA July 2020 3998-4005

Socially-Aware Reactive Obstacle Avoidance Strategy Based on Limit 
Cycle. Boldrer, M., +, LRA April 2020 3251-3258

The Mag-Gripper: A Soft-Rigid Gripper Augmented With an Electromagnet 
to Precisely Handle Clothes. Marullo, S., +, LRA Oct. 2020 6591-6598

Servomechanisms
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
Development and Examination of Fog Computing-Based Encrypted Control 

System. Teranishi, K., +, LRA July 2020 4642-4648
Development of Backdrivable Servovalve With Feedback Spring for 

Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

Direct Visual Servoing in the Frequency Domain. Marchand, E., LRA April 
2020 620-627

Passivity-Based Robust Compliance Control of Electro-Hydraulic Robot 
Manipulators With Joint Angle Limit. Lee, W., +, LRA April 2020 3190-
3197

Robotic Deep Rolling With Iterative Learning Motion and Force Control. 
Chen, S., +, LRA Oct. 2020 5581-5588

Task Space Motion Control for AFM-Based Nanorobot Using Optimal and 
Ultralimit Archimedean Spiral Local Scan. Sun, Z., +, LRA April 2020 282-
289

Servomotors
Development and Examination of Fog Computing-Based Encrypted Control 

System. Teranishi, K., +, LRA July 2020 4642-4648
Set theory

Error Bounds for PD-Controlled Mechanical Systems Under Bounded Dis-
turbances Using Interval Arithmetic. Calzolari, D., +, LRA April 2020 
1231-1238

Shafts
Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 

Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544
Precision Assembly of Heavy Objects Suspended With Multiple Cables 

From a Crane. Hoffman, R., +, LRA Oct. 2020 6876-6883
Self-Propelled Colonoscopy Robot Using Flexible Paddles. Osawa, K., +, 

LRA Oct. 2020 6710-6716
Shape control

Automatic Shape Control of Deformable Wires Based on Model-Free Visual 
Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259

Model and Data Based Approaches to the Control of Tensegrity Robots. 
Wang, R., +, LRA July 2020 3846-3853

Shape measurement
Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 

Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694
Improvement in Measurement Area of 3D LiDAR for a Mobile Robot Using 

a Mirror Mounted on a Manipulator. Matsubara, K., +, LRA Oct. 2020 
6350-6356

Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719
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Shape memory effects
A 1 mm-Thick Miniatured Mobile Soft Robot With Mechanosensation and 

Multimodal Locomotion. Liu, Z., +, LRA April 2020 3291-3298
Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-

tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Shape recognition
Real-Time Soft Body 3D Proprioception via Deep Vision-Based Sensing. 

Wang, R., +, LRA April 2020 3382-3389
Shear modulus

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Sheet materials
Liquid Pouch Motors: Printable Planar Actuators Driven by Liquid-to-Gas 

Phase Change for Shape-Changing Interfaces. Narumi, K., +, LRA July 
2020 3915-3922

Shells (structures)
Realtime Simulation of Thin-Shell Deformable Materials Using CNN-Based 

Mesh Embedding. Tan, Q., +, LRA April 2020 2325-2332
Signal classification

Multiple Sound Source Position Estimation by Drone Audition Based on 
Data Association Between Sound Source Localization and Identification. 
Wakabayashi, M., +, LRA April 2020 782-789

Subject-Independent sEMG Pattern Recognition by Using a Muscle Source 
Activation Model. Kim, M., +, LRA Oct. 2020 5175-5180

Signal detection
Improving the Accuracy and Robustness of Ultra-Wideband Localization 

Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Signal processing
Ramus: A Frequency-Multiplexed Power Bus for Powering, Sensing and 

Controlling Robots. Nishizawa, Y., +, LRA July 2020 4126-4132
Signal reconstruction

Improved FBG-Based Shape Sensing Methods for Vascular Catheterization 
Treatment. Al-Ahmad, O., +, LRA July 2020 4687-4694

Silicon
Haptic Surface Display based on Miniature Dielectric Fluid Transducers. 

Han, A.K., +, LRA July 2020 4021-4027
Simulation-Ready Characterization of Soft Robotic Materials. Schumacher, 

C., +, LRA July 2020 3775-3782
Silicone rubber

Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 
Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal. 
Hamaguchi, S., +, LRA July 2020 4028-4034

Silicones
A Vision-Based Soft Somatosensory System for Distributed Pressure and 

Temperature Sensing. Yu, C., +, LRA April 2020 3323-3329
Silver

Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-
trodes. Berdozzi, N., +, LRA April 2020 2770-2776

Simulation
Benchmarking Simulated Robotic Manipulation Through a Real World 

Dataset. Collins, J., +, LRA Jan. 2020 250-257
Model-Based Coupling for Co-Simulation of Robotic Contact Tasks. Peiret, 

A., +, LRA Oct. 2020 5756-5763
Simulation-Ready Characterization of Soft Robotic Materials. Schumacher, 

C., +, LRA July 2020 3775-3782
Simultaneous localization and mapping

Chordal Based Error Function for 3-D Pose-Graph Optimization. Aloise, I., 
+, LRA Jan. 2020 274-281

Co-Planar Parametrization for Stereo-SLAM and Visual-Inertial Odometry. 
Li, X., +, LRA Oct. 2020 6972-6979

Event-Based Visual Place Recognition With Ensembles of Temporal Win-
dows. Fischer, T., +, LRA Oct. 2020 6924-6931

KeySLAM: Robust RGB-D Camera Tracking Using Adaptive VO and Opti-
mal Key-Frame Selection. Han, K.M., +, LRA Oct. 2020 6940-6947

Voxgraph: Globally Consistent, Volumetric Mapping Using Signed Distance 
Function Submaps. Reijgwart, V., +, LRA Jan. 2020 227-234

Singular value decomposition
A Dual Quaternion-Based Approach for Coordinate Calibration of Dual 

Robots in Collaborative Motion. Fu, Z., +, LRA July 2020 4086-4093
Skin

A Stretchable Capacitive Sensory Skin for Exploring Cluttered Environ-
ments. Gruebele, A., +, LRA April 2020 1750-1757

Creating a Soft Tactile Skin Employing Fluorescence Based Optical Sens-
ing. De Chiara, F., +, LRA April 2020 3375-3381

Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 
Actuator. He, Z., +, LRA April 2020 2100-2107

End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 
GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Milliscale Features Increase Friction of Soft Skin in Lubricated Contact. Li, 
M.S., +, LRA July 2020 4781-4787

Snake-Inspired Kirigami Skin for Lateral Undulation of a Soft Snake Robot. 
Branyan, C., +, LRA April 2020 1728-1733

Soft Magnetic Tactile Skin for Continuous Force and Location Estimation 
Using Neural Networks. Hellebrekers, T., +, LRA July 2020 3892-3898

SLAM (robots)
2D Laser SLAM With General Features Represented by Implicit Functions. 

Zhao, J., +, LRA July 2020 4329-4336
Analysis of Minima for Geodesic and Chordal Cost for a Minimal 2-D Pose-

Graph SLAM Problem. Kong, F.H., +, LRA April 2020 323-330
Asynchronous and Parallel Distributed Pose Graph Optimization. Tian, Y., +, 

LRA Oct. 2020 5819-5826
Augmenting Visual Place Recognition With Structural Cues. Oertel, A., +, 

LRA Oct. 2020 5534-5541
Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 

Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207
C*: Cross-Modal Simultaneous Tracking and Rendering for 6-DoF Monoc-

ular Camera Localization Beyond Modalities. Oishi, S., +, LRA Oct. 2020 
5229-5236

Canopy-Based Monte Carlo Localization in Orchards Using Top-View 
Imagery. Shalev, O., +, LRA April 2020 2403-2410

Cluster-based Penalty Scaling for Robust Pose Graph Optimization. Wu, F., 
+, LRA Oct. 2020 6193-6200

DeepFactors: Real-Time Probabilistic Dense Monocular SLAM. 
Czarnowski, J., +, LRA April 2020 721-728

Delta Descriptors: Change-Based Place Representation for Robust Visual 
Localization. Garg, S., +, LRA Oct. 2020 5120-5127

Distributed Consistent Multi-Robot Semantic Localization and Mapping. 
Tchuiev, V., +, LRA July 2020 4649-4656

DOOR-SLAM: Distributed, Online, and Outlier Resilient SLAM for Robotic 
Teams. Lajoie, P., +, LRA April 2020 1656-1663

Experimental Evaluation and Characterization of Radioactive Source Effects 
on Robot Visual Localization and Mapping. Lee, E.S., +, LRA April 2020 
3259-3266

Exploring Performance Bounds of Visual Place Recognition Using Extended 
Precision. Ferrarini, B., +, LRA April 2020 1688-1695

From Planes to Corners: Multi-Purpose Primitive Detection in Unorganized 
3D Point Clouds. Sommer, C., +, LRA April 2020 1764-1771

GeoFusion: Geometric Consistency Informed Scene Estimation in Dense 
Clutter. Sui, Z., +, LRA Oct. 2020 5913-5920

Geometrically Mappable Image Features. Thoma, J., +, LRA April 2020 
2062-2069

GN-Net: The Gauss-Newton Loss for Multi-Weather Relocalization. von 
Stumberg, L., +, LRA April 2020 890-897

Graduated Non-Convexity for Robust Spatial Perception: From Non-Min-
imal Solvers to Global Outlier Rejection. Yang, H., +, LRA April 2020 
1127-1134

Hybrid Camera Pose Estimation With Online Partitioning for SLAM. Li, X., 
+, LRA April 2020 1453-1460

Learning Matchable Image Transformations for Long-Term Metric Visual 
Localization. Clement, L., +, LRA April 2020 1492-1499
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Measurement Scheduling for Cooperative Localization in Resource-Con-
strained Conditions. Yan, Q., +, LRA April 2020 1991-1998

Multimodal Multispectral Imaging System for Small UAVs. Haavardsholm, 
T.V., +, LRA April 2020 1039-1046

Object-Based Pose Graph for Dynamic Indoor Environments. Gomez, C., +, 
LRA Oct. 2020 5401-5408

PointNetKL: Deep Inference for GICP Covariance Estimation in Bathymet-
ric SLAM. Torroba, I., +, LRA July 2020 4078-4085

Power Prediction for Heterogeneous Ground Robots Through Spatial Map-
ping and Sharing of Terrain Data. Quann, M., +, LRA April 2020 1579-
1586

Reactive Semantic Planning in Unexplored Semantic Environments Using 
Deep Perceptual Feedback. Vasilopoulos, V., +, LRA July 2020 4455-4462

Relax and Recover: Guaranteed Range-Only Continuous Localization. 
Pacholska, M., +, LRA April 2020 2248-2255

Relocalization With Submaps: Multi-Session Mapping for Planetary Rovers 
Equipped With Stereo Cameras. Giubilato, R., +, LRA April 2020 580-587

Robust Loop Closure Method for Multi-Robot Map Fusion by Integration 
of Consistency and Data Similarity. Do, H., +, LRA Oct. 2020 5701-5708

SLAM-Based Follow-the-Leader Deployment of Concentric Tube Robots. 
Girerd, C., +, LRA April 2020 548-555

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

Spatiotemporal Camera-LiDAR Calibration: A Targetless and Structureless 
Approach. Park, C., +, LRA April 2020 1556-1563

Structure-SLAM: Low-Drift Monocular SLAM in Indoor Environments. Li, 
Y., +, LRA Oct. 2020 6583-6590

The ARCHES Space-Analogue Demonstration Mission: Towards Heteroge-
neous Teams of Autonomous Robots for Collaborative Scientific Sampling 
in Planetary Exploration. Schuster, M.J., +, LRA Oct. 2020 5315-5322

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

Visual SLAM With Drift-Free Rotation Estimation in Manhattan World. Liu, 
J., +, LRA Oct. 2020 6512-6519

Visual-Inertial Mapping With Non-Linear Factor Recovery. Usenko, V., +, 
LRA April 2020 422-429

Where to Map? Iterative Rover-Copter Path Planning for Mars Exploration. 
Sasaki, T., +, LRA April 2020 2123-2130

Smart phones
Development of Smartphone-Based Human-Robot Interfaces for Individuals 

With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841
Smartphone Zombie Detection From LiDAR Point Cloud for Mobile Robot 

Safety. Wu, J., +, LRA April 2020 2256-2263
Smoothing methods

Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 
Gan, L., +, LRA April 2020 790-797

The Invariant Rauch-Tung-Striebel Smoother. van der Laan, N., +, LRA Oct. 
2020 5067-5074

Soft magnetic materials
A Learnt Approach for the Design of Magnetically Actuated Shape Forming 

Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944
Soft Magnetic Tactile Skin for Continuous Force and Location Estimation 

Using Neural Networks. Hellebrekers, T., +, LRA July 2020 3892-3898
Soft robotics

A Pneumatic/Cable-Driven Hybrid Linear Actuator With Combined Struc-
ture of Origami Chambers and Deployable Mechanism. Zhang, Z., +, LRA 
April 2020 3564-3571

Design and Modeling of a High Force Soft Actuator for Assisted Elbow 
Flexion. Ang, B.W.K., +, LRA April 2020 3731-3736

Ori-Pixel, a Multi-DoFs Origami Pixel for Modular Reconfigurable Sur-
faces. Salerno, M., +, LRA Oct. 2020 6988-6995

Software agents
Learning Depth With Very Sparse Supervision. Loquercio, A., +, LRA Oct. 

2020 5542-5549
Software packages

6-DOF Force Sensing for the Master Tool Manipulator of the da Vinci Sur-
gical System. Black, D.G., +, LRA April 2020 2264-2271

Localization of Ionizing Radiation Sources by Cooperating Micro Aerial 
Vehicles With Pixel Detectors in Real-Time. Stibinger, P., +, LRA April 
2020 3634-3641

Soil
A Data-Driven Approach to Prediction and Optimal Bucket-Filling Control 

for Autonomous Excavators. Sandzimier, R.J., +, LRA April 2020 2682-
2689

Autonomous Excavation of Rocks Using a Gaussian Process Model and 
Unscented Kalman Filter. Sotiropoulos, F.E., +, LRA April 2020 2491-2497

Revisiting Scaling Laws for Robotic Mobility in Granular Media. Thoesen, 
A., +, LRA April 2020 1319-1325

Solar powered vehicles
Flight Path Planning of Solar-Powered UAV for Sustainable Communication 

Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779
Solenoids

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Solid modeling
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
Addressing the Sim2Real Gap in Robotic 3-D Object Classification. Weibel, 

J., +, LRA April 2020 407-413
Augmented LiDAR Simulator for Autonomous Driving. Fang, J., +, LRA 

April 2020 1931-1938
ECG: Edge-aware Point Cloud Completion with Graph Convolution. Pan, 

L., LRA July 2020 4392-4398
Exploiting Visual-Outer Shape for Tactile-Inner Shape Estimation of Objects 

Covered with Soft Materials. Miyamoto, T., +, LRA Oct. 2020 6278-6285
GFPNet: A Deep Network for Learning Shape Completion in Generic Fitted 

Primitives. Cocias, T., +, LRA July 2020 4493-4500
Learning to Accelerate Decomposition for Multi-Directional 3D Printing. 

Wu, C., +, LRA Oct. 2020 5897-5904
Model-Based Control of a Robotic Fish to Enable 3D Maneuvering Through 

a Moving Orifice. Zuo, W., +, LRA July 2020 4719-4726
Modeling of Architectural Components for Large-Scale Indoor Spaces From 

Point Cloud Measurements. Lim, G., +, LRA July 2020 3830-3837
Multi-Sensor Next-Best-View Planning as Matroid-Constrained Submodu-

lar Maximization. Lauri, M., +, LRA Oct. 2020 5323-5330
Skeleton-Based Conditionally Independent Gaussian Process Implicit Sur-

faces for Fusion in Sparse to Dense 3D Reconstruction. Wu, L., +, LRA 
April 2020 1532-1539

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

UFOMap: An Efficient Probabilistic 3D Mapping Framework That 
Embraces the Unknown. Duberg, D., +, LRA Oct. 2020 6411-6418

Sonar imaging
Coverage Path Planning With Track Spacing Adaptation for Autonomous 

Underwater Vehicles. Yordanova, V., +, LRA July 2020 4774-4780
Matching Color Aerial Images and Underwater Sonar Images Using Deep 

Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

Space research
Knowledge Driven Orbit-to-Ground Teleoperation of a Robot Coworker. 

Schmaus, P., +, LRA Jan. 2020 143-150
Space vehicles

Terrain-Aware Path Planning and Map Update for Mars Sample Return Mis-
sion. Hedrick, G., +, LRA Oct. 2020 5181-5188

Sparse matrices
Gaussian Process Online Learning With a Sparse Data Stream. Park, J., +, 

LRA Oct. 2020 5977-5984
Spatiotemporal phenomena

Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 
LRA April 2020 414-421
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Splines (mathematics)
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
Rolling in the Deep – Hybrid Locomotion for Wheeled-Legged Robots 

Using Online Trajectory Optimization. Bjelonic, M., +, LRA April 2020 
3626-3633

Spatiotemporal Calibration of Camera and 3D Laser Scanner. Nowicki, M.R., 
LRA Oct. 2020 6451-6458

Sport
Deep Learning of Neuromuscular and Visuomotor Control of a Biomimetic 

Simulated Humanoid. Nakada, M., +, LRA July 2020 3952-3959
Springs (mechanical)

A Programmably Compliant Origami Mechanism for Dynamically Dexter-
ous Robots. Chen, W., +, LRA April 2020 2131-2137

A Tendon-Driven Robot Gripper With Passively Switchable Underactuated 
Surface and its Physics Simulation Based Parameter Optimization. Ko, T., 
LRA Oct. 2020 5002-5009

A Wall-Mounted Robot Arm Equipped With a 4-DOF Yaw-Pitch-Yaw-Pitch 
Counterbalance Mechanism. Min, J., +, LRA July 2020 3768-3774

An Anthropomorphic Robust Robotic Torso for Ventral/Dorsal and Lateral 
Motion With Weight Compensation. Reinecke, J., +, LRA July 2020 3876-
3883

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Development of Backdrivable Servovalve With Feedback Spring for 
Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

Dynamic and Versatile Humanoid Walking via Embedding 3D Actuated 
SLIP Model With Hybrid LIP Based Stepping. Xiong, X., +, LRA Oct. 2020 
6286-6293

Enhanced Haptic Sensations Using a Novel Electrostatic Vibration Actuator 
With Frequency Beating Phenomenon. Koo, J., +, LRA April 2020 1827-
1834

Optimal Control of a Differentially Flat Two-Dimensional Spring-Loaded 
Inverted Pendulum Model. Chen, H., +, LRA April 2020 307-314

Pneumatic Duplex-Chambered Inchworm Mechanism for Narrow Pipes 
Driven by Only Two Air Supply Lines. Yamamoto, T., +, LRA Oct. 2020 
5034-5042

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

SMALLBug: A 30-mg Crawling Robot Driven by a High-Frequency Flexi-
ble SMA Microactuator. Nguyen, X., +, LRA Oct. 2020 6796-6803

Snatcher: A Highly Mobile Chameleon-Inspired Shooting and Rapidly 
Retracting Manipulator. Lee, D., +, LRA Oct. 2020 6097-6104

Stretchable Kirigami Components for Composite Meso-Scale Robots. Fir-
ouzeh, A., +, LRA April 2020 1883-1890

Time Generalization of Trajectories Learned on Articulated Soft Robots. 
Angelini, F., +, LRA April 2020 3493-3500

Vitruvio: An Open-Source Leg Design Optimization Toolbox for Walking 
Robots. Chadwick, M., +, LRA Oct. 2020 6318-6325

Sprockets
Strategy for Roller Chain Assembly With Parallel Jaw Gripper. Tatemura, 

K., +, LRA April 2020 2435-2442
Stability

A Tendon-Driven Robot Gripper With Passively Switchable Underactuated 
Surface and its Physics Simulation Based Parameter Optimization. Ko, T., 
LRA Oct. 2020 5002-5009

Actor-Critic Reinforcement Learning for Control With Stability Guarantee. 
Han, M., +, LRA Oct. 2020 6217-6224

An Integrated Dynamic Fall Protection and Recovery System for Two-
Wheeled Humanoids. Zambella, G., +, LRA April 2020 2138-2145

Benchmarking Protocol for Grasp Planning Algorithms. Bekiroglu, Y., +, 
LRA April 2020 315-322

Bilateral Humanoid Teleoperation System Using Whole-Body Exoskeleton 
Cockpit TABLIS. Ishiguro, Y., +, LRA Oct. 2020 6419-6426

Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 
Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984

Dynamic and Versatile Humanoid Walking via Embedding 3D Actuated 
SLIP Model With Hybrid LIP Based Stepping. Xiong, X., +, LRA Oct. 2020 
6286-6293

Electromagnetic Actuation of Microrobots in a Simulated Vascular Structure 
With a Position Estimator Based Motion Controller. Dong, D., +, LRA Oct. 
2020 6255-6261

Energetic Passivity Decoding of Human Hip Joint for Physical Human-Ro-
bot Interaction. Atashzar, S.F., +, LRA Oct. 2020 5953-5960

Energy-Based Cooperative Control for Landing Fixed-Wing UAVs on 
Mobile Platforms Under Communication Delays. Muskardin, T., +, LRA 
Oct. 2020 5081-5088

Energy-Efficient Locomotion Generation and Theoretical Analysis of a Qua-
si-Passive Dynamic Walker. Li, L., +, LRA July 2020 4305-4312

Enhancing the Transparency by Onomatopoeia for Passivity-Based 
Time-Delayed Teleoperation. Zhu, Y., +, LRA April 2020 2981-2986

Finite-Horizon LQR Control of Quadrotors onSE2(3). Cohen, M.R., +, LRA 
Oct. 2020 5748-5755

Full-Pose Manipulation Control of a Cable-Suspended Load With Multiple 
UAVs Under Uncertainties. Sanalitro, D., +, LRA April 2020 2185-2191

Image-Based Estimation, Planning, and Control of a Cable-Suspended Pay-
load for Package Delivery. Guo, D., +, LRA April 2020 2698-2705

Knowledge Transfer Between Different UAVs for Trajectory Tracking. 
Chen, Z., +, LRA July 2020 4939-4946

Modulation of Robot Orientation Via Leg-Obstacle Contact Positions. 
Ramesh, D., +, LRA April 2020 2054-2061

Online Simultaneous Semi-Parametric Dynamics Model Learning. Smith, J., 
+, LRA April 2020 2039-2046

Proxy-Based Approach for Position Synchronization of Delayed Robot 
Coupling Without Sacrificing Performance. Singh, H., +, LRA Oct. 2020 
6599-6606

Robust 2½D Visual Servoing of A Cable-Driven Parallel Robot Thanks to 
Trajectory Tracking. Zake, Z., +, LRA April 2020 660-667

SLAM-Based Follow-the-Leader Deployment of Concentric Tube Robots. 
Girerd, C., +, LRA April 2020 548-555

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
Passivity Approach With Preservation of Physical Coupling Behavior. 
Panzirsch, M., +, LRA Oct. 2020 6756-6763

Stability analysis
Power Flow Regulation, Adaptation, and Learning for Intrinsically Robust 

Virtual Energy Tanks. Shahriari, E., +, LRA Jan. 2020 211-218
Stainless steel

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

State estimation
2D Estimation of Velocity Relative to Water and Tidal Currents Based on 

Differential Pressure for Autonomous Underwater Vehicles. Meurer, C., +, 
LRA April 2020 3444-3451

A Data-Driven Motion Prior for Continuous-Time Trajectory Estimation on 
SE(3). Wong, J.N., +, LRA April 2020 1429-1436

Cooperative Localization and Unknown Currents Estimation Using Multiple 
Autonomous Underwater Vehicles. Kim, J., LRA April 2020 2365-2371

Cooperative Visual-Inertial Odometry: Analysis of Singularities, Degenera-
cies and Minimal Cases. Martinelli, A., LRA April 2020 668-675

Gaussian Process Preintegration for Inertial-Aided State Estimation. Le 
Gentil, C., +, LRA April 2020 2108-2114

GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 
Models. Huang, H., +, LRA Oct. 2020 5043-5050

Musculoskeletal AutoEncoder: A Unified Online Acquisition Method of 
Intersensory Networks for State Estimation, Control, and Simulation of 
Musculoskeletal Humanoids. Kawaharazuka, K., +, LRA April 2020 2411-
2418

Navigation and Control of Unconventional VTOL UAVs in Forward-Flight 
With Explicit Wind Velocity Estimation. Cohen, M.R., +, LRA April 2020 
1151-1158

Perception-Aware Human-Assisted Navigation of Mobile Robots on Per-
sistent Trajectories. Cognetti, M., +, LRA July 2020 4711-4718
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Robust Incremental State Estimation Through Covariance Adaptation. Wat-
son, R.M., +, LRA April 2020 3737-3744

State Estimation for a Legged Robot With Multiple Flexibilities Using 
IMUs: A Kinematic Approach. Vigne, M., +, LRA Jan. 2020 195-202

The Invariant Rauch-Tung-Striebel Smoother. van der Laan, N., +, LRA Oct. 
2020 5067-5074

TLIO: Tight Learned Inertial Odometry. Liu, W., +, LRA Oct. 2020 5653-
5660

Variational Inference With Parameter Learning Applied to Vehicle Trajec-
tory Estimation. Wong, J.N., +, LRA Oct. 2020 5291-5298

State feedback
Model and Data Based Approaches to the Control of Tensegrity Robots. 

Wang, R., +, LRA July 2020 3846-3853
Passivity-Based Robust Compliance Control of Electro-Hydraulic Robot 

Manipulators With Joint Angle Limit. Lee, W., +, LRA April 2020 3190-
3197

State-space methods
Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 

Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984
On an Improved State Parametrization for Soft Robots With Piecewise Con-

stant Curvature and Its Use in Model Based Control. Della Santina, C., +, 
LRA April 2020 1001-1008

Statistical analysis
A Data-Driven Approach to Prediction and Optimal Bucket-Filling Control 

for Autonomous Excavators. Sandzimier, R.J., +, LRA April 2020 2682-
2689

Cooperative Mapping and Target Search Over an Unknown Occupancy 
Graph Using Mutual Information. Wolek, A., +, LRA April 2020 1071-1078

Faster Confined Space Manufacturing Teleoperation Through Dynamic 
Autonomy With Task Dynamics Imitation Learning. Owan, P., +, LRA 
April 2020 2357-2364

Long-Short Term Spatiotemporal Tensor Prediction for Passenger Flow Pro-
file. Li, Z., +, LRA Oct. 2020 5010-5017

Statistical distributions
Learning Densities in Feature Space for Reliable Segmentation of Indoor 

Scenes. Marchal, N., +, LRA April 2020 1032-1038
Stators

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

Steering systems
A Navigation Architecture for Ackermann Vehicles in Precision Farming. 

Carpio, R.F., +, LRA April 2020 1103-1110
Path Tracking Control of Self-Reconfigurable Robot hTetro With Four Dif-

ferential Drive Units. Shi, Y., +, LRA July 2020 3998-4005
Simultaneous Control of Two Points for Snake Robot and Its Application to 

Transportation. Nakajima, M., +, LRA Jan. 2020 111-118
Trailer-Maneuverability in N-Trailer Structures. Michalek, M.M., LRA Oct. 

2020 5105-5112
Wide Area Exploration System Using Passive-Follower Robots Towed by 

Multiple Winches. Luces, J.V.S., +, LRA Oct. 2020 6459-6466
Stepping motors

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Stereo image processing
3D Instance Embedding Learning With a Structure-Aware Loss Function for 

Point Cloud Segmentation. Liang, Z., +, LRA July 2020 4915-4922
Augmenting Visual Place Recognition With Structural Cues. Oertel, A., +, 

LRA Oct. 2020 5534-5541
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-

gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535
Bayesian Spatial Kernel Smoothing for Scalable Dense Semantic Mapping. 

Gan, L., +, LRA April 2020 790-797
Benchmark for Human-to-Robot Handovers of Unseen Containers With 

Unknown Filling. Sanchez-Matilla, R., +, LRA April 2020 1642-1649
Broadcast Your Weaknesses: Cooperative Active Pose-Graph SLAM for 

Multiple Robots. Chen, Y., +, LRA April 2020 2200-2207

Corners for Layout: End-to-End Layout Recovery From 360 Images. Fer-
nandez-Labrador, C., +, LRA April 2020 1255-1262

CorsNet: 3D Point Cloud Registration by Deep Neural Network. Kurobe, A., 
+, LRA July 2020 3960-3966

Discontinuous and Smooth Depth Completion With Binary Anisotropic Dif-
fusion Tensor. Yao, Y., +, LRA Oct. 2020 5128-5135

Flow-Motion and Depth Network for Monocular Stereo and Beyond. Wang, 
K., +, LRA April 2020 3307-3314

From Planes to Corners: Multi-Purpose Primitive Detection in Unorganized 
3D Point Clouds. Sommer, C., +, LRA April 2020 1764-1771

Learning Depth With Very Sparse Supervision. Loquercio, A., +, LRA Oct. 
2020 5542-5549

Loop-Net: Joint Unsupervised Disparity and Optical Flow Estimation of Ste-
reo Videos With Spatiotemporal Loop Consistency. Kim, T., +, LRA Oct. 
2020 5597-5604

RLBench: The Robot Learning Benchmark & Learning Environment. 
James, S., +, LRA April 2020 3019-3026

Variational Fisheye Stereo. Roxas, M., +, LRA April 2020 1303-1310
Stick-slip

A Transition-Aware Method for the Simulation of Compliant Contact With 
Regularized Friction. Castro, A.M., +, LRA April 2020 1859-1866

Stochastic processes
A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 

Measurement Units. Zhang, M., +, LRA April 2020 1508-1515
A Markov Chain Model for Transient Analysis of Handoff Process in Emer-

gency Departments. Zhu, W., +, LRA July 2020 4360-4367
Action Description From 2D Human Postures in Care Facilities. Takano, W., 

+, LRA April 2020 774-781
Asynchronous and Parallel Distributed Pose Graph Optimization. Tian, Y., +, 

LRA Oct. 2020 5819-5826
Hierarchical Stochastic Optimization With Application to Parameter Tuning 

for Electronically Controlled Transmissions. Karasawa, H., +, LRA April 
2020 628-635

Real Time Trajectory Prediction Using Deep Conditional Generative Mod-
els. Gomez-Gonzalez, S., +, LRA April 2020 970-976

Risk-Aware Motion Planning for a Limbed Robot with Stochastic Gripping 
Forces Using Nonlinear Programming. Shirai, Y., +, LRA Oct. 2020 4994-
5001

Stochastic programming
One Robot for Many Tasks: Versatile Co-Design Through Stochastic Pro-

gramming. Bravo-Palacios, G., +, LRA April 2020 1680-1687
Stochastic systems

Actor-Critic Reinforcement Learning for Control With Stability Guarantee. 
Han, M., +, LRA Oct. 2020 6217-6224

AirCapRL: Autonomous Aerial Human Motion Capture Using Deep Rein-
forcement Learning. Tallamraju, R., +, LRA Oct. 2020 6678-6685

Strain measurement
Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 

for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168
Identification and Control of a Nonlinear Soft Actuator and Sensor System. 

Johnson, B.K., +, LRA July 2020 3783-3790
Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 

Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Strain sensors
A Fabrication Free, 3D Printed, Multi-Material, Self-Sensing Soft Actuator. 

Hainsworth, T., +, LRA July 2020 4118-4125
Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 

for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168
Identification and Control of a Nonlinear Soft Actuator and Sensor System. 

Johnson, B.K., +, LRA July 2020 3783-3790
Shift-Adaptive Estimation of Joint Angle Using Instrumented Brace With 

Two Stretch Sensors Based on Gaussian Mixture Models. Eguchi, R., +, 
LRA Oct. 2020 5881-5888

Stress-strain relations
Flexible Fiber Interconnects for Soft Mechatronics. Jain, S., +, LRA July 

2020 3907-3914
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Structural engineering
Cooperative Aerial-Ground Multi-Robot System for Automated Construc-

tion Tasks. Krizmancic, M., +, LRA April 2020 798-805
Reconfiguration Solution of a Variable Topology Truss: Design and Experi-

ment. Park, E., +, LRA April 2020 1939-1945
Student experiments

Are We There Yet? Comparing Remote Learning Technologies in the Uni-
versity Classroom. Fitter, N.T., +, LRA April 2020 2706-2713

Supercapacitors
An Insect-Scale Self-Sufficient Rolling Microrobot. Bhushan, P., +, LRA 

Jan. 2020 167-172
Supervised learning

Self-Supervised Learning of State Estimation for Manipulating Deformable 
Linear Objects. Yan, M., +, LRA April 2020 2372-2379

Support vector machines
Multiple Sound Source Position Estimation by Drone Audition Based on 

Data Association Between Sound Source Localization and Identification. 
Wakabayashi, M., +, LRA April 2020 782-789

Online Identification of Interaction Behaviors From Haptic Data During 
Collaborative Object Transfer. Kucukyilmaz, A., +, LRA Jan. 2020 96-102

Two Shank-Mounted IMUs-Based Gait Analysis and Classification for Neu-
rological Disease Patients. Wang, L., +, LRA April 2020 1970-1976

Supports
Polygon-Based Random Tree Search Planning for Variable Geometry Truss 

Robot. Park, S., +, LRA April 2020 813-819
Reconfiguration Solution of a Variable Topology Truss: Design and Experi-

ment. Park, E., +, LRA April 2020 1939-1945
Surface fitting

Surface Parameterization and Trajectory Generation on Regular Surfaces 
With Application in Robot-Guided Deposition Printing. Jafari, B.H., +, 
LRA Oct. 2020 6113-6120

Surface reconstruction
Skeleton-Based Conditionally Independent Gaussian Process Implicit Sur-

faces for Fusion in Sparse to Dense 3D Reconstruction. Wu, L., +, LRA 
April 2020 1532-1539

Surface roughness
An Electrostatic/Gecko-Inspired Adhesives Soft Robotic Gripper. Alizade-

hyazdi, V., +, LRA July 2020 4679-4686
Surface tension

Directional Motion on Water Surface With Keel Extruded Footpads Pro-
pelled by Marangoni Effect. Kwak, B., +, LRA Oct. 2020 6829-6836

Surgery
6-DOF Force Sensing for the Master Tool Manipulator of the da Vinci Sur-

gical System. Black, D.G., +, LRA April 2020 2264-2271
A Learnt Approach for the Design of Magnetically Actuated Shape Forming 

Soft Tentacle Robots. Lloyd, P., +, LRA July 2020 3937-3944
A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 

Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372
A Realistic Simulation Environment for MRI-Based Robust Control of 

Untethered Magnetic Robots With Intra-Operational Imaging. Tiryaki, 
M.E., +, LRA July 2020 4501-4508

A Semi-Autonomous Stereotactic Brain Biopsy Robot With Enhanced 
Safety. Ye, M., +, LRA April 2020 1405-1412

A Surgeon-Robot Shared Control for Ergonomic Pedicle Screw Fixation. 
Lauretti, C., +, LRA April 2020 2554-2561

A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 
Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953

An Ergonomic Shared Workspace Analysis Framework for the Optimal 
Placement of a Compact Master Control Console. Zhang, D., +, LRA April 
2020 2995-3002

An Experimental Comparison Towards Autonomous Camera Navigation to 
Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

Augmented Reality and Robotic-Assistance for Percutaneous Nephrolithot-
omy. Ferraguti, F., +, LRA July 2020 4556-4563

Automatic Design of Compliant Surgical Forceps With Adaptive Grasping 
Functions. Sun, Y., +, LRA April 2020 1095-1102

Automatic Microsurgical Skill Assessment Based on Cross-Domain Trans-
fer Learning. Zhang, D., +, LRA July 2020 4148-4155

Autonomous and Reversible Adhesion Using Elastomeric Suction Cups for 
In-Vivo Medical Treatments. Iwasaki, H., +, LRA April 2020 2015-2022

Autonomous Tissue Retraction in Robotic Assisted Minimally Invasive Sur-
gery – A Feasibility Study. Attanasio, A., +, LRA Oct. 2020 6528-6535

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Compliant Control and Compensation for A Compact Cable-Driven Robotic 
Manipulator. Li, J., +, LRA Oct. 2020 5417-5424

Deep Learning Based Real-Time OCT Image Segmentation and Correction 
for Robotic Needle Insertion Systems. Park, I., +, LRA July 2020 4517-
4524

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949

Design and Control of a Piezo Drill for Robotic Piezo-Driven Cell Penetra-
tion. Dai, C., +, LRA April 2020 339-345

Design, Modeling, and Control of a Coaxially Aligned Steerable (COAST) 
Guidewire Robot. Jeong, S., +, LRA July 2020 4947-4954

Design, Modeling, and Control of a Compact SMA-Actuated MR-Condi-
tional Steerable Neurosurgical Robot. Shao, S., +, LRA April 2020 1381-
1388

Development of Visible Manipulator With Multi-Gear Array Mechanism for 
Laparoscopic Surgery. Wang, H., +, LRA April 2020 3090-3097

Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 
Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251

Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547

Hysteresis Compensator With Learning-Based Hybrid Joint Angle Estima-
tion for Flexible Surgery Robots. Baek, D., +, LRA Oct. 2020 6837-6844

Investigation of a Hybrid Kinematic Calibration Method for the “Sina” Sur-
gical Robot. Alamdar, A., +, LRA Oct. 2020 5276-5282

LaryngoTORS: A Novel Cable-Driven Parallel Robotic System for Tran-
soral Laser Phonosurgery. Zhao, M., +, LRA April 2020 1516-1523

Magnetically Steered Robotic Insertion of Cochlear-Implant Electrode 
Arrays: System Integration and First-In-Cadaver Results. Bruns, T.L., +, 
LRA April 2020 2240-2247

MILiMAC: Flexible Catheter With Miniaturized Electromagnets as a 
Small-Footprint System for Microrobotic Tasks. Sikorski, J., +, LRA Oct. 
2020 5260-5267

Optic Nerve Sheath Fenestration With a Multi-Arm Continuum Robot. 
Mitros, Z., +, LRA July 2020 4874-4881

Parallel Haptic Rendering for Orthopedic Surgery Simulators. Faieghi, M., 
+, LRA Oct. 2020 6388-6395

Reflective-AR Display: An Interaction Methodology for Virtual-to-Real 
Alignment in Medical Robotics. Fotouhi, J., +, LRA April 2020 2722-2729

SuPer: A Surgical Perception Framework for Endoscopic Tissue Manipula-
tion With Surgical Robotics. Li, Y., +, LRA April 2020 2294-2301

The ARMM System - Autonomous Steering of Magnetically-Actuated Cath-
eters: Towards Endovascular Applications. Heunis, C.M., +, LRA April 
2020 705-712

Towards Better Surgical Instrument Segmentation in Endoscopic Vision: 
Multi-Angle Feature Aggregation and Contour Supervision. Qin, F., +, 
LRA Oct. 2020 6639-6646

Towards FBG-Based Shape Sensing for Micro-Scale and Meso-Scale Con-
tinuum Robots With Large Deflection. Chitalia, Y., +, LRA April 2020 
1712-1719

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089

Virtual Fixture Assistance for Suturing in Robot-Aided Pediatric Endoscopic 
Surgery. Marinho, M.M., +, LRA April 2020 524-531

Vision-Based Dynamic Virtual Fixtures for Tools Collision Avoidance in 
Robotic Surgery. Moccia, R., +, LRA April 2020 1650-1655
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Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Surveillance
Multi-UAV Surveillance With Minimum Information Idleness and Latency 

Constraints. Scherer, J., +, LRA July 2020 4812-4819
Persistent Intelligence, Surveillance, and Reconnaissance Using Multiple 

Autonomous Vehicles With Asynchronous Route Updates. Peterson, C.K., 
+, LRA Oct. 2020 5550-5557

Switching systems (control)
Hybrid Systems Differential Dynamic Programming for Whole-Body 

Motion Planning of Legged Robots. Li, H., +, LRA Oct. 2020 5448-5455
Simultaneous Control of Two Points for Snake Robot and Its Application to 

Transportation. Nakajima, M., +, LRA Jan. 2020 111-118
Synchronization

Adaptive Cross-Coupled Control of Cable-Driven Parallel Robots With 
Model Uncertainties. Shang, W., +, LRA July 2020 4110-4117

Optimization-Based Distributed Flocking Control for Multiple Rigid Bod-
ies. Ibuki, T., +, LRA April 2020 1891-1898

Proxy-Based Approach for Position Synchronization of Delayed Robot 
Coupling Without Sacrificing Performance. Singh, H., +, LRA Oct. 2020 
6599-6606

System identification
Correction to “Vid2Param: Modelling of Dynamics Parameters From Video” 

[Apr 20 414-421]. Asenov, M., +, LRA April 2020 2872

T

Tactile sensors
A Soft Pressure Sensor Skin for Hand and Wrist Orthoses. Tan, X., +, LRA 

April 2020 2192-2199
A Stretchable Capacitive Sensory Skin for Exploring Cluttered Environ-

ments. Gruebele, A., +, LRA April 2020 1750-1757
A Vision-Based Soft Somatosensory System for Distributed Pressure and 

Temperature Sensing. Yu, C., +, LRA April 2020 3323-3329
Benchmarking Simulated Robotic Manipulation Through a Real World 

Dataset. Collins, J., +, LRA Jan. 2020 250-257
BLT Gripper: An Adaptive Gripper With Active Transition Capability 

Between Precise Pinch and Compliant Grasp. Kim, Y., +, LRA Oct. 2020 
5518-5525

Creating a Soft Tactile Skin Employing Fluorescence Based Optical Sens-
ing. De Chiara, F., +, LRA April 2020 3375-3381

Deep Reinforcement Learning for Tactile Robotics: Learning to Type on a 
Braille Keyboard. Church, A., +, LRA Oct. 2020 6145-6152

DIGIT: A Novel Design for a Low-Cost Compact High-Resolution Tactile 
Sensor With Application to In-Hand Manipulation. Lambeta, M., +, LRA 
July 2020 3838-3845

Dynamically Reconfigurable Tactile Sensor for Robotic Manipulation. Huh, 
T.M., +, LRA April 2020 2562-2569

End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 
GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Exploiting Visual-Outer Shape for Tactile-Inner Shape Estimation of Objects 
Covered with Soft Materials. Miyamoto, T., +, LRA Oct. 2020 6278-6285

Fast Model-Based Contact Patch and Pose Estimation for Highly Deform-
able Dense-Geometry Tactile Sensors. Kuppuswamy, N., +, LRA April 
2020 1811-1818

Manipulation Planning and Control for Shelf Replenishment. Costanzo, M., 
+, LRA April 2020 1595-1601

Shear, Torsion and Pressure Tactile Sensor via Plastic Optofiber Guided 
Imaging. Baimukashev, D., +, LRA April 2020 2618-2625

Simple, Low-Cost Fabrication of Soft Sensors for Shape Reconstruction. 
Ma, D., +, LRA July 2020 4049-4054

Soft Fingertips With Tactile Sensing and Active Deformation for Robust 
Grasping of Delicate Objects. He, L., +, LRA April 2020 2714-2721

Soft Inductive Tactile Sensor Using Flow-Channel Enclosing Liquid Metal. 
Hamaguchi, S., +, LRA July 2020 4028-4034

Soft Magnetic Tactile Skin for Continuous Force and Location Estimation 
Using Neural Networks. Hellebrekers, T., +, LRA July 2020 3892-3898

Soft Tactile Fingertip to Estimate Orientation and the Contact State of Thin 
Rectangular Objects. Rosle, M.H., +, LRA Jan. 2020 159-166

TSBP: Tangent Space Belief Propagation for Manifold Learning. Cohn, T., 
+, LRA Oct. 2020 6694-6701

Wrinkled Soft Sensor With Variable Afferent Morphology: Case of Bending 
Actuation. Qi, Q., +, LRA July 2020 4102-4109

Tanks (containers)
Predictive Control-Oriented Models of a Domestic Air-to-Water Heat Pump 

Under Variable Conditions. Ferrarini, L., +, LRA Oct. 2020 5363-5369
Target tracking

A Data-Driven Motion Prior for Continuous-Time Trajectory Estimation on 
SE(3). Wong, J.N., +, LRA April 2020 1429-1436

Cross-Drone Binocular Coordination for Ground Moving Target Tracking in 
Occlusion-Rich Scenarios. Chang, Y., +, LRA April 2020 3161-3168

Experimental Comparison of Decentralized Task Allocation Algorithms 
Under Imperfect Communication. Nayak, S., +, LRA April 2020 572-579

Improved Data Association Using Buffered Pose Adjustment for Map-Aided 
Localization. Welte, A., +, LRA Oct. 2020 6334-6341

Task analysis
Monte-Carlo Tree Search for Efficient Visually Guided Rearrangement 

Planning. Labbe, Y., +, LRA April 2020 3715-3722
Telecommunication control

Flight Path Planning of Solar-Powered UAV for Sustainable Communication 
Relay. Padilla, G.E.G., +, LRA Oct. 2020 6772-6779

Telecommunication security
Development and Examination of Fog Computing-Based Encrypted Control 

System. Teranishi, K., +, LRA July 2020 4642-4648
Telemedicine

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
Passivity Approach With Preservation of Physical Coupling Behavior. 
Panzirsch, M., +, LRA Oct. 2020 6756-6763

Telerobotics
A Framework for Learning From Demonstration With Minimal Human 

Effort. Rigter, M., +, LRA April 2020 2023-2030
A Haptic Continuum Interface for the Teleoperation of Extensible Contin-

uum Manipulators. Frazelle, C.G., +, LRA April 2020 1875-1882
A Passivity-Shortage Based Control Design for Teleoperation With 

Time-Varying Delays. Venkateswaran, D.B., +, LRA July 2020 4070-4077
A Tele-Operated Microsurgical Forceps-Driver With a Variable Stiffness 

Haptic Feedback Master Device. Park, S., +, LRA April 2020 1946-1953
A Teleoperation Framework for Mobile Robots Based on Shared Control. 

Luo, J., +, LRA April 2020 377-384
An Ergonomic Shared Workspace Analysis Framework for the Optimal 

Placement of a Compact Master Control Console. Zhang, D., +, LRA April 
2020 2995-3002

An Experimental Comparison Towards Autonomous Camera Navigation to 
Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

APPLD: Adaptive Planner Parameter Learning From Demonstration. Xiao, 
X., +, LRA July 2020 4541-4547

Bilateral Humanoid Teleoperation System Using Whole-Body Exoskeleton 
Cockpit TABLIS. Ishiguro, Y., +, LRA Oct. 2020 6419-6426

Deep Neural Network Approach in Robot Tool Dynamics Identification for 
Bilateral Teleoperation. Su, H., +, LRA April 2020 2943-2949

Development of Smartphone-Based Human-Robot Interfaces for Individuals 
With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841

Efficiently Calibrating Cable-Driven Surgical Robots With RGBD Fiducial 
Sensing and Recurrent Neural Networks. Hwang, M., +, LRA Oct. 2020 
5937-5944

Enhancing the Transparency by Onomatopoeia for Passivity-Based 
Time-Delayed Teleoperation. Zhu, Y., +, LRA April 2020 2981-2986

Faster Confined Space Manufacturing Teleoperation Through Dynamic 
Autonomy With Task Dynamics Imitation Learning. Owan, P., +, LRA 
April 2020 2357-2364

Fully Actuated Body-Mounted Robotic System for MRI-Guided Lower 
Back Pain Injections: Initial Phantom and Cadaver Studies. Li, G., +, LRA 
Oct. 2020 5245-5251
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Hand-Eye Calibration of Surgical Instrument for Robotic Surgery Using 
Interactive Manipulation. Zhong, F., +, LRA April 2020 1540-1547

High Fidelity Force Feedback Facilitates Manual Injection in Biological 
Samples. Mohand-Ousaid, A., +, LRA April 2020 1758-1763

Human Perception-Optimized Planning for Comfortable VR-Based Telep-
resence. Becerra, I., +, LRA Oct. 2020 6489-6496

Incomplete Orientation Mapping for Teleoperation With One DoF Mas-
ter-Slave Asymmetry. Li, G., +, LRA Oct. 2020 5167-5174

Increasing Robot Autonomy via Motion Planning and an Augmented Reality 
Interface. Hernandez, J.D., +, LRA April 2020 1017-1023

Kinematic Redundancy Resolution for Humanoid Robots by Human Motion 
Database. Yamane, K., LRA Oct. 2020 6948-6955

Knowledge Driven Orbit-to-Ground Teleoperation of a Robot Coworker. 
Schmaus, P., +, LRA Jan. 2020 143-150

MEDUSA: A Multi-Environment Dual-Robot for Underwater Sample 
Acquisition. Debruyn, D., +, LRA July 2020 4564-4571

Multifunctional Remotely Actuated 3-DOF Supernumerary Robotic Arm 
Based on Magnetorheological Clutches and Hydrostatic Transmission 
Lines. Veronneau, C., +, LRA April 2020 2546-2553

Personalized Telerobotics by Fast Machine Learning of Body-Machine 
Interfaces. Macchini, M., +, LRA Jan. 2020 179-186

Precision Assembly of Heavy Objects Suspended With Multiple Cables 
From a Crane. Hoffman, R., +, LRA Oct. 2020 6876-6883

Proxy-Based Approach for Position Synchronization of Delayed Robot 
Coupling Without Sacrificing Performance. Singh, H., +, LRA Oct. 2020 
6599-6606

SOLAR-GP: Sparse Online Locally Adaptive Regression Using Gaussian 
Processes for Bayesian Robot Model Learning and Control. Wilcox, B., +, 
LRA April 2020 2832-2839

Teleoperation and Contact Detection of a Waterjet-Actuated Soft Continuum 
Manipulator for Low-Cost Gastroscopy. Campisano, F., +, LRA Oct. 2020 
6427-6434

The 6-DoF Implementation of the Energy-Reflection Based Time Domain 
Passivity Approach With Preservation of Physical Coupling Behavior. 
Panzirsch, M., +, LRA Oct. 2020 6756-6763

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Temperature control
Estimation and Control of Motor Core Temperature With Online Learning of 

Thermal Model Parameters: Application to Musculoskeletal Humanoids. 
Kawaharazuka, K., +, LRA July 2020 4273-4280

Temperature measurement
A Vision-Based Soft Somatosensory System for Distributed Pressure and 

Temperature Sensing. Yu, C., +, LRA April 2020 3323-3329
DeepTIO: A Deep Thermal-Inertial Odometry With Visual Hallucination. 

Saputra, M.R.U., +, LRA April 2020 1672-1679
Temporal logic

A Framework for Formal Verification of Behavior Trees With Linear Tempo-
ral Logic. Biggar, O., +, LRA April 2020 2341-2348

Planning With Uncertain Specifications (PUnS). Shah, A., +, LRA April 2020 
3414-3421

Tensile strength
Modeling and Experimental Verification of a Cable-Constrained Synchro-

nous Rotating Mechanism Considering Friction Effect. Li, Y., +, LRA Oct. 
2020 5464-5471

Tensors
Dense Isometric Non-Rigid Shape-From-Motion Based on Graph Optimiza-

tion and Edge Selection. Chen, Y., +, LRA Oct. 2020 5889-5896
Long-Short Term Spatiotemporal Tensor Prediction for Passenger Flow Pro-

file. Li, Z., +, LRA Oct. 2020 5010-5017
Terrain mapping

Virtual IR Sensing for Planetary Rovers: Improved Terrain Classification 
and Thermal Inertia Estimation. Iwashita, Y., +, LRA Oct. 2020 6302-6309

Text analysis
Alleviating the Burden of Labeling: Sentence Generation by Attention 

Branch Encoder–Decoder Network. Ogura, T., +, LRA Oct. 2020 5945-
5952

Text detection
3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 

LRA July 2020 4743-4750
Thermo-optical effects

A Vision-Based Soft Somatosensory System for Distributed Pressure and 
Temperature Sensing. Yu, C., +, LRA April 2020 3323-3329

Thin film devices
Rapid Fabrication of Electro-Adhesive Devices With Inkjet Printed Elec-

trodes. Berdozzi, N., +, LRA April 2020 2770-2776
Three-dimensional displays

Chordal Based Error Function for 3-D Pose-Graph Optimization. Aloise, I., 
+, LRA Jan. 2020 274-281

Co-Planar Parametrization for Stereo-SLAM and Visual-Inertial Odometry. 
Li, X., +, LRA Oct. 2020 6972-6979

Depth Based Semantic Scene Completion With Position Importance Aware 
Loss. Li, J., +, LRA Jan. 2020 219-226

Learning Semantic Keypoint Representations for Door Opening Manipula-
tion. Wang, J., +, LRA Oct. 2020 6980-6987

Ori-Pixel, a Multi-DoFs Origami Pixel for Modular Reconfigurable Sur-
faces. Salerno, M., +, LRA Oct. 2020 6988-6995

RGGNet: Tolerance Aware LiDAR-Camera Online Calibration With Geo-
metric Deep Learning and Generative Model. Yuan, K., +, LRA Oct. 2020 
6956-6963

Three-dimensional printing
Anisotropic Soft Robots Based on 3D Printed Meso-Structured Materials: 

Design, Modeling by Homogenization and Simulation. Vanneste, F., +, 
LRA April 2020 2380-2386

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Learning to Accelerate Decomposition for Multi-Directional 3D Printing. 
Wu, C., +, LRA Oct. 2020 5897-5904

PneuAct-II: Hybrid Manufactured Electromagnetically Stealth Pneumatic 
Stepper Actuator. Farimani, F.S., +, LRA April 2020 3588-3593

SIMPA: Soft-Grasp Infant Myoelectric Prosthetic Arm. De Barrie, D., +, 
LRA April 2020 699-704

Three-term control
Cooperative Comfortable-Driving at Signalized Intersections for Connected 

and Automated Vehicles. Shen, X., +, LRA Oct. 2020 6247-6254
Development of Hiryu-II: A Long-Reach Articulated Modular Manipulator 

Driven by Thrusters. Ueno, Y., +, LRA July 2020 4963-4969
Learning Dynamics for Improving Control of Overactuated Flying Systems. 

Zhang, W., +, LRA Oct. 2020 5283-5290
sEMG-Based Human-in-the-Loop Control of Elbow Assistive Robots for 

Physical Tasks and Muscle Strength Training. Meattini, R., +, LRA Oct. 
2020 5795-5802

Time optimal control
Model-Based Reinforcement Learning for Time-Optimal Velocity Control. 

Hartmann, G., +, LRA Oct. 2020 6185-6192
Time series

Ambiguity in Sequential Data: Predicting Uncertain Futures With Recurrent 
Models. Berlati, A., +, LRA April 2020 2935-2942

Explicit Domain Adaptation With Loosely Coupled Samples. Scheel, O., +, 
LRA Oct. 2020 6740-6747

Real Time Trajectory Prediction Using Deep Conditional Generative Mod-
els. Gomez-Gonzalez, S., +, LRA April 2020 970-976

Time-varying systems
A Passivity-Shortage Based Control Design for Teleoperation With 

Time-Varying Delays. Venkateswaran, D.B., +, LRA July 2020 4070-4077
Adaptive-Gains Enforcing Constraints in Closed-Loop QP Control. Djeha, 

M., +, LRA Oct. 2020 6504-6511
Robust 3D Tracking Control of an Underactuated Autonomous Airship. 

Adamski, W., +, LRA July 2020 4281-4288
Synthesis of a Time-Varying Communication Network by Robot Teams With 

Information Propagation Guarantees. Yu, X., +, LRA April 2020 1413-1420
Tires

Exploiting Singular Configurations for Controllable, Low-Power Friction 
Enhancement on Unmanned Ground Vehicles. Foris, A., +, LRA April 
2020 3556-3563



7139IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 5, NO. 4, OCTOBER 2020

+ Check author entry for coauthors

Topology
Multi Directional Piezoelectric Plate Energy Harvesters Designed By Topol-

ogy Optimization Algorithm. Homayouni-Amlashi, A., +, LRA April 2020 
462-469

Reconfiguration Solution of a Variable Topology Truss: Design and Experi-
ment. Park, E., +, LRA April 2020 1939-1945

Torque
A Wall-Mounted Robot Arm Equipped With a 4-DOF Yaw-Pitch-Yaw-Pitch 

Counterbalance Mechanism. Min, J., +, LRA July 2020 3768-3774
Accurate Dynamic Modeling of Twisted String Actuators Accounting for 

String Compliance and Friction. Nedelchev, S., +, LRA April 2020 3438-
3443

An Input Observer-Based Stiffness Estimation Approach for Flexible Robot 
Joints. Fagiolini, A., +, LRA April 2020 1843-1850

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Elastomeric Continuously Variable Transmission Combined With Twisted 
String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484

Identification of the Propeller Coefficients and Dynamic Parameters of a 
Hovering Quadrotor From Flight Data. Six, D., +, LRA April 2020 1063-
1070

Offline Assistance Optimization of a Soft Exosuit for Augmenting Ankle 
Power of Stroke Survivors During Walking. Siviy, C., +, LRA April 2020 
828-835

PneuAct-II: Hybrid Manufactured Electromagnetically Stealth Pneumatic 
Stepper Actuator. Farimani, F.S., +, LRA April 2020 3588-3593

RoVaLL: Design and Development of a Multi-Terrain Towed Robot With 
Variable Lug-Length Wheels. Salazar Luces, J.V., +, LRA Oct. 2020 6017-
6024

Torque control
Accurate Dynamic Modeling of Twisted String Actuators Accounting for 

String Compliance and Friction. Nedelchev, S., +, LRA April 2020 3438-
3443

Closing the Loop on Exoskeleton Motor Controllers: Benefits of Regres-
sion-Based Open-Loop Control. Orekhov, G., +, LRA Oct. 2020 6025-6032

Coupled Task-Space Admittance Controller Using Dual Quaternion Loga-
rithmic Mapping. Fonseca, M.d.P.A., +, LRA Oct. 2020 6057-6064

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Development of Backdrivable Servovalve With Feedback Spring for 
Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

Learning Variable Impedance Control for Contact Sensitive Tasks. Bog-
danovic, M., +, LRA Oct. 2020 6129-6136

Multi-Contact Heavy Object Pushing With a Centaur-Type Humanoid 
Robot: Planning and Control for a Real Demonstrator. Polverini, M.P., +, 
LRA April 2020 859-866

Object-Centric Task and Motion Planning in Dynamic Environments. 
Migimatsu, T., +, LRA April 2020 844-851

Object-Level Impedance Control for Dexterous In-Hand Manipulation. 
Pfanne, M., +, LRA April 2020 2987-2994

Quadrupedal Locomotion on Uneven Terrain With Sensorized Feet. Valsec-
chi, G., +, LRA April 2020 1548-1555

Radial-Layer Jamming Mechanism for String Configuration. Mukaide, R., +, 
LRA Oct. 2020 5221-5228

Simultaneous Control Framework for Humanoid Tracking Human Move-
ment With Interacting Wearable Assistive Device. Ito, T., +, LRA April 
2020 3604-3611

Six-Axis Force/Torque Fingertip Sensor for an Anthropomorphic Robot 
Hand. Kim, U., +, LRA Oct. 2020 5566-5572

Time-Optimal Trajectory Planning for Flexible Joint Robots. Palleschi, A., 
+, LRA April 2020 938-945

Trajectory Optimization for Wheeled-Legged Quadrupedal Robots Driving 
in Challenging Terrain. Medeiros, V.S., +, LRA July 2020 4172-4179

Ultra–Thin Joint Torque Sensor With Enhanced Sensitivity for Robotic 
Application. Seok, D., +, LRA Oct. 2020 5873-5880

Torque measurement
Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 

+, LRA April 2020 2467-2474
Ultra–Thin Joint Torque Sensor With Enhanced Sensitivity for Robotic 

Application. Seok, D., +, LRA Oct. 2020 5873-5880
Torsion

Calibration of Concentric Tube Continuum Robots: Automatic Alignment of 
Precurved Elastic Tubes. Modes, V., +, LRA Jan. 2020 103-110

Concentric Precurved Bellows: New Bending Actuators for Soft Robots. 
Childs, J.A., +, LRA April 2020 1215-1222

Development of Hiryu-II: A Long-Reach Articulated Modular Manipulator 
Driven by Thrusters. Ueno, Y., +, LRA July 2020 4963-4969

Model-Based Robust Pose Estimation for a Multi-Segment, Programmable 
Bevel-Tip Steerable Needle. Favaro, A., +, LRA Oct. 2020 6780-6787

Shear, Torsion and Pressure Tactile Sensor via Plastic Optofiber Guided 
Imaging. Baimukashev, D., +, LRA April 2020 2618-2625

Snatcher: A Highly Mobile Chameleon-Inspired Shooting and Rapidly 
Retracting Manipulator. Lee, D., +, LRA Oct. 2020 6097-6104

Spinal Helical Actuation Patterns for Locomotion in Soft Robots. Case, J.C., 
+, LRA July 2020 3814-3821

Touch (physiological)
End-to-End Tactile Feedback Loop: From Soft Sensor Skin Over Deep 

GRU-Autoencoders to Tactile Stimulation. Geier, A., +, LRA Oct. 2020 
6467-6474

Exploiting Visual-Outer Shape for Tactile-Inner Shape Estimation of Objects 
Covered with Soft Materials. Miyamoto, T., +, LRA Oct. 2020 6278-6285

What Kinds of Robot's Touch Will Match Expressed Emotions?. Zheng, X., 
+, LRA Jan. 2020 127-134

Touch sensitive screens
Development of Smartphone-Based Human-Robot Interfaces for Individuals 

With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841
Enhanced Haptic Sensations Using a Novel Electrostatic Vibration Actuator 

With Frequency Beating Phenomenon. Koo, J., +, LRA April 2020 1827-
1834

Tracked vehicles
Stable Autonomous Spiral Stair Climbing of Tracked Vehicles Using Wall 

Reaction Force. Kojima, S., +, LRA Oct. 2020 6575-6582
Tracking

GMMLoc: Structure Consistent Visual Localization With Gaussian Mixture 
Models. Huang, H., +, LRA Oct. 2020 5043-5050

Hydrodynamic Force Decoupling Using a Distributed Sensory System. Nel-
son, K., +, LRA April 2020 3235-3242

Improving Tracking through Human-Robot Sensory Augmentation. Li, Y., +, 
LRA July 2020 4399-4406

KeySLAM: Robust RGB-D Camera Tracking Using Adaptive VO and Opti-
mal Key-Frame Selection. Han, K.M., +, LRA Oct. 2020 6940-6947

Sim-To-Real Transfer Learning Approach for Tracking Multi-DOF Ankle 
Motions Using Soft Strain Sensors. Park, H., +, LRA April 2020 3525-
3532

Simultaneous Control Framework for Humanoid Tracking Human Move-
ment With Interacting Wearable Assistive Device. Ito, T., +, LRA April 
2020 3604-3611

Traffic engineering computing
Boosting Real-Time Driving Scene Parsing With Shared Semantics. Xiang, 

Z., +, LRA April 2020 596-603
Don’t Forget The Past: Recurrent Depth Estimation from Monocular Video. 

Patil, V., +, LRA Oct. 2020 6813-6820
IDDA: A Large-Scale Multi-Domain Dataset for Autonomous Driving. 

Alberti, E., +, LRA Oct. 2020 5526-5533
Improved Data Association Using Buffered Pose Adjustment for Map-Aided 

Localization. Welte, A., +, LRA Oct. 2020 6334-6341
Long-Short Term Spatiotemporal Tensor Prediction for Passenger Flow Pro-

file. Li, Z., +, LRA Oct. 2020 5010-5017
Low Latency Trajectory Predictions for Interaction Aware Highway Driving. 

Anderson, C., +, LRA Oct. 2020 5456-5463
MapLite: Autonomous Intersection Navigation Without a Detailed Prior 

Map. Ort, T., +, LRA April 2020 556-563
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Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

Real-Time Fusion Network for RGB-D Semantic Segmentation Incorporat-
ing Unexpected Obstacle Detection for Road-Driving Images. Sun, L., +, 
LRA Oct. 2020 5558-5565

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 
Liu, B., +, LRA April 2020 3485-3492

Traffic information systems
Forecasting Trajectory and Behavior of Road-Agents Using Spectral Clus-

tering in Graph-LSTMs. Chandra, R., +, LRA July 2020 4882-4890
Training

Guided Constrained Policy Optimization for Dynamic Quadrupedal Robot 
Locomotion. Gangapurwala, S., +, LRA April 2020 3642-3649

Learning One-Shot Imitation From Humans Without Humans. Bonardi, A., 
+, LRA April 2020 3533-3539

Semantic Segmentation With Unsupervised Domain Adaptation Under 
Varying Weather Conditions for Autonomous Vehicles. Erkent, O., +, LRA 
April 2020 3580-3587

Trajectory
Learning Semantic Keypoint Representations for Door Opening Manipula-

tion. Wang, J., +, LRA Oct. 2020 6980-6987
Voxgraph: Globally Consistent, Volumetric Mapping Using Signed Distance 

Function Submaps. Reijgwart, V., +, LRA Jan. 2020 227-234
Trajectory control

A Control Scheme With a Novel DMP-Robot Coupling Achieving Compli-
ance and Tracking Accuracy Under Unknown Task Dynamics and Model 
Uncertainties. Vlachos, K., +, LRA April 2020 2310-2316

A Disturbance-Aware Trajectory Planning Scheme Based on Model Predic-
tive Control. Paparusso, L., +, LRA Oct. 2020 5779-5786

A Navigation Architecture for Ackermann Vehicles in Precision Farming. 
Carpio, R.F., +, LRA April 2020 1103-1110

A Probabilistic Framework for Imitating Human Race Driver Behavior. 
Lockel, S., +, LRA April 2020 2086-2093

A Programmably Compliant Origami Mechanism for Dynamically Dexter-
ous Robots. Chen, W., +, LRA April 2020 2131-2137

Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 
of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

AirCapRL: Autonomous Aerial Human Motion Capture Using Deep Rein-
forcement Learning. Tallamraju, R., +, LRA Oct. 2020 6678-6685

Alternating Minimization Based Trajectory Generation for Quadrotor 
Aggressive Flight. Wang, Z., +, LRA July 2020 4836-4843

Collaborative Human-Robot Framework for Delicate Sanding of Complex 
Shape Surfaces. Maric, B., +, LRA April 2020 2848-2855

Constrained-Space Optimization and Reinforcement Learning for Complex 
Tasks. Tsai, Y., +, LRA April 2020 683-690

Contact-Implicit Trajectory Optimization Using an Analytically Solvable 
Contact Model for Locomotion on Variable Ground. Chatzinikolaidis, I., 
+, LRA Oct. 2020 6357-6364

Deep Reinforcement Learning for Safe Local Planning of a Ground Vehicle 
in Unknown Rough Terrain. Josef, S., +, LRA Oct. 2020 6748-6755

Design and Control of a Variable Aerial Cable Towed System. Li, Z., +, LRA 
April 2020 636-643

Differential Flatness Based Path Planning With Direct Collocation on 
Hybrid Modes for a Quadrotor With a Cable-Suspended Payload. Zeng, J., 
+, LRA April 2020 3074-3081

Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 
Microrobot. Su, M., +, LRA April 2020 806-812

Dronument: System for Reliable Deployment of Micro Aerial Vehicles in 
Dark Areas of Large Historical Monuments. Petracek, P., +, LRA April 
2020 2078-2085

Hierarchical Tracking Control With Arbitrary Task Dimensions: Application 
to Trajectory Tracking on Submanifolds. Garofalo, G., +, LRA Oct. 2020 
6153-6160

Image-Based Estimation, Planning, and Control of a Cable-Suspended Pay-
load for Package Delivery. Guo, D., +, LRA April 2020 2698-2705

Improving Tracking through Human-Robot Sensory Augmentation. Li, Y., +, 
LRA July 2020 4399-4406

Interpretable Run-Time Monitoring and Replanning for Safe Autonomous 
Systems Operations. Franco, C.D., +, LRA April 2020 2427-2434

Invariant Transform Experience Replay: Data Augmentation for Deep Rein-
forcement Learning. Lin, Y., +, LRA Oct. 2020 6615-6622

Kinematic Modeling and Trajectory Tracking Control of an Octopus-In-
spired Hyper-Redundant Robot. Lafmejani, A.S., +, LRA April 2020 3460-
3467

Knowledge Transfer Between Different UAVs for Trajectory Tracking. 
Chen, Z., +, LRA July 2020 4939-4946

Learning Dynamics for Improving Control of Overactuated Flying Systems. 
Zhang, W., +, LRA Oct. 2020 5283-5290

MILiMAC: Flexible Catheter With Miniaturized Electromagnets as a 
Small-Footprint System for Microrobotic Tasks. Sikorski, J., +, LRA Oct. 
2020 5260-5267

Minimum Time—Minimum Jerk Optimal Traffic Management for AGVs. 
Frego, M., +, LRA Oct. 2020 5307-5314

Model and Data Based Approaches to the Control of Tensegrity Robots. 
Wang, R., +, LRA July 2020 3846-3853

Modulation of Robot Orientation Via Leg-Obstacle Contact Positions. 
Ramesh, D., +, LRA April 2020 2054-2061

Non-Gaussian Chance-Constrained Trajectory Planning for Autonomous 
Vehicles Under Agent Uncertainty. Wang, A., +, LRA Oct. 2020 6041-6048

One Robot for Many Tasks: Versatile Co-Design Through Stochastic Pro-
gramming. Bravo-Palacios, G., +, LRA April 2020 1680-1687

Online Replanning With Human-in-the-Loop for Non-Prehensile Manipu-
lation in Clutter — A Trajectory Optimization Based Approach. Papallas, 
R., +, LRA Oct. 2020 5377-5384

Online Trajectory Generation With Distributed Model Predictive Control for 
Multi-Robot Motion Planning. Luis, C.E., +, LRA April 2020 604-611

Real-Time Optimal Trajectory Generation and Control of a Multi-Rotor 
With a Suspended Load for Obstacle Avoidance. Son, C.Y., +, LRA April 
2020 1915-1922

Robust 2½D Visual Servoing of A Cable-Driven Parallel Robot Thanks to 
Trajectory Tracking. Zake, Z., +, LRA April 2020 660-667

Robust 3D Tracking Control of an Underactuated Autonomous Airship. 
Adamski, W., +, LRA July 2020 4281-4288

Rolling Soft Membrane-Driven Tensegrity Robots. Baines, R.L., +, LRA Oct. 
2020 6567-6574

See the Future: A Semantic Segmentation Network Predicting Ego-Vehicle 
Trajectory With a Single Monocular Camera. Sun, Y., +, LRA April 2020 
3066-3073

Simultaneous Control of Two Points for Snake Robot and Its Application to 
Transportation. Nakajima, M., +, LRA Jan. 2020 111-118

Socially and Contextually Aware Human Motion and Pose Forecasting. 
Adeli, V., +, LRA Oct. 2020 6033-6040

Stable Autonomous Spiral Stair Climbing of Tracked Vehicles Using Wall 
Reaction Force. Kojima, S., +, LRA Oct. 2020 6575-6582

Wide Area Exploration System Using Passive-Follower Robots Towed by 
Multiple Winches. Luces, J.V.S., +, LRA Oct. 2020 6459-6466

Wildfire Fighting by Unmanned Aerial System Exploiting Its Time-Varying 
Mass. Saikin, D.A., +, LRA April 2020 2674-2681

Trajectory optimization
A Computational Framework for Designing Skilled Legged-Wheeled 

Robots. Geilinger, M., +, LRA April 2020 3674-3681
Trajectory optimization (aerospace)

Scalable Cooperative Transport of Cable-Suspended Loads With UAVs 
Using Distributed Trajectory Optimization. Jackson, B.E., +, LRA April 
2020 3368-3374

WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 
for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653
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Transducers
Haptic Surface Display based on Miniature Dielectric Fluid Transducers. 

Han, A.K., +, LRA July 2020 4021-4027
Transforms

A New Approach to 3D ICP Covariance Estimation. Brossard, M., +, LRA 
April 2020 744-751

Transient analysis
A Markov Chain Model for Transient Analysis of Handoff Process in Emer-

gency Departments. Zhu, W., +, LRA July 2020 4360-4367
Transportation

Long-Short Term Spatiotemporal Tensor Prediction for Passenger Flow Pro-
file. Li, Z., +, LRA Oct. 2020 5010-5017

Simultaneous Control of Two Points for Snake Robot and Its Application to 
Transportation. Nakajima, M., +, LRA Jan. 2020 111-118

Traveling salesman problems
An Approximation Algorithm for a Task Allocation, Sequencing and Sched-

uling Problem Involving a Human-Robot Team. Hari, S.K.K., +, LRA April 
2020 2146-2153

Particle Swarm Optimization for Cooperative Multi-Robot Task Allocation: 
A Multi-Objective Approach. Wei, C., +, LRA April 2020 2530-2537

Visual Coverage Path Planning for Urban Environments. Peng, C., +, LRA 
Oct. 2020 5961-5968

Tree searching
Exploiting Bias for Cooperative Planning in Multi-Agent Tree Search. Ma, 

A., +, LRA April 2020 1819-1826
New Formulation of Mixed-Integer Conic Programming for Globally Opti-

mal Grasp Planning. Liu, M., +, LRA July 2020 4663-4670
Persistent Intelligence, Surveillance, and Reconnaissance Using Multiple 

Autonomous Vehicles With Asynchronous Route Updates. Peterson, C.K., 
+, LRA Oct. 2020 5550-5557

Polygon-Based Random Tree Search Planning for Variable Geometry Truss 
Robot. Park, S., +, LRA April 2020 813-819

Time-Optimal Trajectory Planning for Flexible Joint Robots. Palleschi, A., 
+, LRA April 2020 938-945

Trees (mathematics)
A Framework for Formal Verification of Behavior Trees With Linear Tempo-

ral Logic. Biggar, O., +, LRA April 2020 2341-2348
Convergence Analysis of Hybrid Control Systems in the Form of Backward 

Chained Behavior Trees. Ogren, P., LRA Oct. 2020 6073-6080
Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 

Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984
Dense Isometric Non-Rigid Shape-From-Motion Based on Graph Optimiza-

tion and Edge Selection. Chen, Y., +, LRA Oct. 2020 5889-5896
Motion Planning Explorer: Visualizing Local Minima Using a Local-Min-

ima Tree. Orthey, A., +, LRA April 2020 346-353
Path Planning With Local Motion Estimations. Guzzi, J., +, LRA April 2020 

2586-2593
Probabilistic Approach to Physical Object Disentangling. Pajarinen, J., +, 

LRA Oct. 2020 5510-5517
Regression Forest Based RGB-D Visual Relocalization Using Coarse-to-

Fine Strategy. Wang, J., +, LRA July 2020 4431-4438
SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 

Chen, S.W., +, LRA April 2020 612-619
Tumors

Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 
Actuator. He, Z., +, LRA April 2020 2100-2107

Detection and Control of Air Liquid Interface With an Open-Channel Micro-
fluidic Chip for Circulating Tumor Cells Isolation From Human Whole 
Blood. Turan, B., +, LRA Oct. 2020 5866-5872

Two dimensional displays
Co-Planar Parametrization for Stereo-SLAM and Visual-Inertial Odometry. 

Li, X., +, LRA Oct. 2020 6972-6979
Depth Based Semantic Scene Completion With Position Importance Aware 

Loss. Li, J., +, LRA Jan. 2020 219-226
Two-phase flow

Directional Motion on Water Surface With Keel Extruded Footpads Pro-
pelled by Marangoni Effect. Kwak, B., +, LRA Oct. 2020 6829-6836

U

Ubiquitous computing
Context-Adaptive Management of Drivers’ Trust in Automated Vehicles. 

Azevedo-Sa, H., +, LRA Oct. 2020 6908-6915
Ultra wideband communication

Improving the Accuracy and Robustness of Ultra-Wideband Localization 
Through Sensor Fusion and Outlier Detection. Dwek, N., +, LRA Jan. 2020 
32-39

Ultrasonic motors
Development of a Δ-Type Mobile Robot Driven by Three Standing-Wave-

Type Piezoelectric Ultrasonic Motors. Zhou, J., +, LRA Oct. 2020 6717-
6723

Self-Sensing and Feedback Control for a Twin Coil Spring-Based Flexible 
Ultrasonic Motor. Sato, Y., +, LRA Oct. 2020 5425-5431

Ultrasonic therapy
Design of a Percutaneous MRI-Guided Needle Robot With Soft Fluid-Driven 

Actuator. He, Z., +, LRA April 2020 2100-2107
Uncertain systems

A Control Scheme With a Novel DMP-Robot Coupling Achieving Compli-
ance and Tracking Accuracy Under Unknown Task Dynamics and Model 
Uncertainties. Vlachos, K., +, LRA April 2020 2310-2316

Error Bounds for PD-Controlled Mechanical Systems Under Bounded Dis-
turbances Using Interval Arithmetic. Calzolari, D., +, LRA April 2020 
1231-1238

Full-Pose Manipulation Control of a Cable-Suspended Load With Multiple 
UAVs Under Uncertainties. Sanalitro, D., +, LRA April 2020 2185-2191

Reactive Navigation Under Non-Parametric Uncertainty Through Hilbert 
Space Embedding of Probabilistic Velocity Obstacles. Poonganam, S.N.J., 
+, LRA April 2020 2690-2697

Robust 3D Tracking Control of an Underactuated Autonomous Airship. 
Adamski, W., +, LRA July 2020 4281-4288

Safe Optimal Control Under Parametric Uncertainties. Makkapati, V.R., +, 
LRA Oct. 2020 5725-5731

Uncertainty
Generative Localization With Uncertainty Estimation Through Video-CT 

Data for Bronchoscopic Biopsy. Zhao, C., +, LRA Jan. 2020 258-265
Safety Augmented Value Estimation From Demonstrations (SAVED): Safe 

Deep Model-Based RL for Sparse Cost Robotic Tasks. Thananjeyan, B., +, 
LRA April 2020 3612-3619

Uncertainty handling
A General Framework for Uncertainty Estimation in Deep Learning. Loquer-

cio, A., +, LRA April 2020 3153-3160
Underwater acoustic communication

Dynamic Median Consensus for Marine Multi-Robot Systems Using Acous-
tic Communication. Vasiljevic, G., +, LRA Oct. 2020 5299-5306

Matching Color Aerial Images and Underwater Sonar Images Using Deep 
Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Underwater sound
Matching Color Aerial Images and Underwater Sonar Images Using Deep 

Learning for Underwater Localization. Machado Dos Santos, M., +, LRA 
Oct. 2020 6365-6370

Single-Hydrophone Low-Cost Underwater Vehicle Swarming. Fischell, 
E.M., +, LRA April 2020 354-361

Underwater vehicles
A Flapped Paddle-Fin for Improving Underwater Propulsive Efficiency of 

Oscillatory Actuation. Simha, A., +, LRA April 2020 3176-3181
ACMarker: Acoustic Camera-Based Fiducial Marker System in Underwater 

Environment. Wang, Y., +, LRA Oct. 2020 5018-5025
MEDUSA: A Multi-Environment Dual-Robot for Underwater Sample 

Acquisition. Debruyn, D., +, LRA July 2020 4564-4571
Model-Based Control of a Robotic Fish to Enable 3D Maneuvering Through 

a Moving Orifice. Zuo, W., +, LRA July 2020 4719-4726
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Units (measurement)
A Tightly Coupled VLC-Inertial Localization System by EKF. Liang, Q., +, 

LRA April 2020 3129-3136
State Estimation for a Legged Robot With Multiple Flexibilities Using 

IMUs: A Kinematic Approach. Vigne, M., +, LRA Jan. 2020 195-202
Unmanned aerial vehicles

Robust Autonomous Navigation of Unmanned Aerial Vehicles (UAVs) for 
Warehouses’ Inventory Application. Kwon, W., +, LRA Jan. 2020 243-249

When Your Robot Breaks: Active Learning During Plant Failure. Schrum, 
M.L., +, LRA April 2020 438-445

Unsupervised learning
Combining Domain Adaptation and Spatial Consistency for Unseen Fruits 

Counting: A Quasi-Unsupervised Approach. Bellocchio, E., +, LRA April 
2020 1079-1086

Loop-Net: Joint Unsupervised Disparity and Optical Flow Estimation of Ste-
reo Videos With Spatiotemporal Loop Consistency. Kim, T., +, LRA Oct. 
2020 5597-5604

Unsupervised Domain Adaptation Through Inter-Modal Rotation for RGB-D 
Object Recognition. Loghmani, M.R., +, LRA Oct. 2020 6631-6638

Windowed Bundle Adjustment Framework for Unsupervised Learning of 
Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

User experience
A Feasibility Study of Culture-Aware Cloud Services for Conversational 

Robots. Recchiuto, C.T., +, LRA Oct. 2020 6559-6566
User interfaces

Development of Smartphone-Based Human-Robot Interfaces for Individuals 
With Disabilities. Wu, L., +, LRA Oct. 2020 5835-5841

May I Draw Your Attention? Initial Lessons From the Large-Scale Genera-
tive Mark Maker. Phillips, A., +, LRA April 2020 691-698

Patient-Specific, Voice-Controlled, Robotic FLEXotendon Glove-II System 
for Spinal Cord Injury. Tran, P., +, LRA April 2020 898-905

V

Valves
Development of Backdrivable Servovalve With Feedback Spring for 

Enhanced Electro-Hydraulic Torque Actuator. Nam, S., +, LRA April 2020 
3145-3152

High Strength Inflatable Pouch Anchors. Glick, P.E., +, LRA July 2020 3761-
3767

Integration of Self-Sealing Suction Cups on the FLEXotendon Glove-II 
Robotic Exoskeleton System. Jeong, S., +, LRA April 2020 867-874

Passive, Reflex Response Units for Reactive Soft Robotic Systems. Par-
tridge, A.J., +, LRA July 2020 4014-4020

Pneumatic Soft Actuator Using Self-Excitation Based on Automat-
ic-Jet-Switching-Structure. Tani, K., +, LRA July 2020 4042-4048

Self-Excited Vibration Valve That Induces Traveling Waves in Pneumatic 
Soft Mobile Robots. Miyaki, Y., +, LRA July 2020 4133-4139

Variable speed gear
Elastomeric Continuously Variable Transmission Combined With Twisted 

String Actuator. Kim, S., +, LRA Oct. 2020 5477-5484
Variable structure systems

A Variable-Structure Robot Hand That Uses the Environment to Achieve 
General Purpose Grasps. Golan, Y., +, LRA July 2020 4804-4811

Adaptive Fuzzy Sliding Mode Control for High-Precision Motion Tracking 
of a Multi-DOF Micro/Nano Manipulator. Ghafarian, M., +, LRA July 
2020 4313-4320

Modeling, Identification and Control of Model Jet Engines for Jet Powered 
Robotics. L'Erario, G., +, LRA April 2020 2070-2077

Robust 3D Tracking Control of an Underactuated Autonomous Airship. 
Adamski, W., +, LRA July 2020 4281-4288

Vehicle dynamics
Cooperative Comfortable-Driving at Signalized Intersections for Connected 

and Automated Vehicles. Shen, X., +, LRA Oct. 2020 6247-6254
Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 

Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984

High-Speed Autonomous Drifting With Deep Reinforcement Learning. Cai, 
P., +, LRA April 2020 1247-1254

Improving Multirotor Landing Performance on Inclined Surfaces Using 
Reverse Thrust. Bass, J., +, LRA Oct. 2020 5850-5857

Learning Pugachev's Cobra Maneuver for Tail-Sitter UAVs Using Accelera-
tion Model. Xu, W., +, LRA April 2020 3452-3459

Model-Based Reinforcement Learning for Time-Optimal Velocity Control. 
Hartmann, G., +, LRA Oct. 2020 6185-6192

Navigation and Control of Unconventional VTOL UAVs in Forward-Flight 
With Explicit Wind Velocity Estimation. Cohen, M.R., +, LRA April 2020 
1151-1158

Novel Model-Based Control Mixing Strategy for a Coaxial Push-Pull Multi-
rotor. Chebbi, J., +, LRA April 2020 485-491

Robust Path Following of the Tractor-Trailers System in GPS-Denied Envi-
ronments. Zhou, S., +, LRA April 2020 500-507

Stable Flight of a Flapping-Wing Micro Air Vehicle Under Wind Distur-
bance. Lee, J., +, LRA Oct. 2020 5685-5692

Trailer-Maneuverability in N-Trailer Structures. Michalek, M.M., LRA Oct. 
2020 5105-5112

Vehicle routing
Persistent Intelligence, Surveillance, and Reconnaissance Using Multiple 

Autonomous Vehicles With Asynchronous Route Updates. Peterson, C.K., 
+, LRA Oct. 2020 5550-5557

Velocity control
A Control Scheme for Smooth Transition in Physical Human-Robot-Envi-

ronment Between Two Modes: Augmentation and Autonomous. Li, H., +, 
LRA Oct. 2020 5803-5810

Cooperative Comfortable-Driving at Signalized Intersections for Connected 
and Automated Vehicles. Shen, X., +, LRA Oct. 2020 6247-6254

Cooperative Control of Heterogeneous Connected Vehicle Platoons: An 
Adaptive Leader-Following Approach. Hu, J., +, LRA April 2020 977-984

Frozone: Freezing-Free, Pedestrian-Friendly Navigation in Human Crowds. 
Sathyamoorthy, A.J., +, LRA July 2020 4352-4359

Model-Based Reinforcement Learning for Time-Optimal Velocity Control. 
Hartmann, G., +, LRA Oct. 2020 6185-6192

Reactive Support Polygon Adaptation for the Hybrid Legged-Wheeled 
CENTAURO Robot. Kamedula, M., +, LRA April 2020 1734-1741

Robotic Assembly of Rounded Parts With and Without Threads. Salem, A., 
+, LRA April 2020 2467-2474

Velocity measurement
A Lightweight and Accurate Localization Algorithm Using Multiple Inertial 

Measurement Units. Zhang, M., +, LRA April 2020 1508-1515
Lyapunov-Stable Orientation Estimator for Humanoid Robots. benallegue, 

M., +, LRA Oct. 2020 6371-6378
VHF antennas

Communication Maintenance of Robotic Parasitic Antenna Arrays. Twigg, 
J.N., +, LRA Oct. 2020 6475-6482

Vibration control
Drive-Based Vibration Damping Control for Robot Machining. Mesmer, P., 

+, LRA April 2020 564-571
Vibrations

An Automated Dynamic-Balancing-Inspection Scheme for Wheel Machin-
ing. Tieng, H., +, LRA April 2020 2224-2231

Enhanced Haptic Sensations Using a Novel Electrostatic Vibration Actuator 
With Frequency Beating Phenomenon. Koo, J., +, LRA April 2020 1827-
1834

Haptic Surface Display based on Miniature Dielectric Fluid Transducers. 
Han, A.K., +, LRA July 2020 4021-4027

Pneumatic Soft Actuator Using Self-Excitation Based on Automat-
ic-Jet-Switching-Structure. Tani, K., +, LRA July 2020 4042-4048

Proposal and Prototyping of Self-Excited Pneumatic Actuator Using Auto-
matic-Flow-Path-Switching-Mechanism. Tani, K., +, LRA April 2020 
3058-3065

Self-Excited Vibration Valve That Induces Traveling Waves in Pneumatic 
Soft Mobile Robots. Miyaki, Y., +, LRA July 2020 4133-4139

Vibration-Based Multi-Axis Force Sensing: Design, Characterization, and 
Modeling. Kuang, W., +, LRA April 2020 3082-3089
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Video cameras
In-Field Grape Cluster Size Assessment for Vine Yield Estimation Using a 

Mobile Robot and a Consumer Level RGB-D Camera. Kurtser, P., +, LRA 
April 2020 2031-2038

Video coding
A Novel Coding Architecture for LiDAR Point Cloud Sequence. Sun, X., +, 

LRA Oct. 2020 5637-5644
Video signal processing

3D-Aware Scene Change Captioning From Multiview Images. Qiu, Y., +, 
LRA July 2020 4743-4750

Canopy-Based Monte Carlo Localization in Orchards Using Top-View 
Imagery. Shalev, O., +, LRA April 2020 2403-2410

CNN Based Road User Detection Using the 3D Radar Cube. Palffy, A., +, 
LRA April 2020 1263-1270

Correction to “Vid2Param: Modelling of Dynamics Parameters From Video” 
[Apr 20 414-421]. Asenov, M., +, LRA April 2020 2872

Don’t Forget The Past: Recurrent Depth Estimation from Monocular Video. 
Patil, V., +, LRA Oct. 2020 6813-6820

Efficient Spatial-Temporal Normalization of SAE Representation for Event 
Camera. Lin, S., +, LRA July 2020 4265-4272

Group Split and Merge Prediction With 3D Convolutional Networks. Wang, 
A., +, LRA April 2020 1923-1930

In-Field Grape Cluster Size Assessment for Vine Yield Estimation Using a 
Mobile Robot and a Consumer Level RGB-D Camera. Kurtser, P., +, LRA 
April 2020 2031-2038

Learning Object-Action Relations from Bimanual Human Demonstration 
Using Graph Networks. Dreher, C.R.G., +, LRA Jan. 2020 187-194

Loop-Net: Joint Unsupervised Disparity and Optical Flow Estimation of Ste-
reo Videos With Spatiotemporal Loop Consistency. Kim, T., +, LRA Oct. 
2020 5597-5604

Pedestrian Planar LiDAR Pose (PPLP) Network for Oriented Pedestrian 
Detection Based on Planar LiDAR and Monocular Images. Bu, F., +, LRA 
April 2020 1626-1633

Robot Gaze Behaviors in Human-to-Robot Handovers. Kshirsagar, A., +, 
LRA Oct. 2020 6552-6558

Segmenting the Future. Chiu, H., +, LRA July 2020 4202-4209
Socially and Contextually Aware Human Motion and Pose Forecasting. 

Adeli, V., +, LRA Oct. 2020 6033-6040
Spatiotemporal Relationship Reasoning for Pedestrian Intent Prediction. 

Liu, B., +, LRA April 2020 3485-3492
Vid2Param: Modeling of Dynamics Parameters From Video. Asenov, M., +, 

LRA April 2020 414-421
Windowed Bundle Adjustment Framework for Unsupervised Learning of 

Monocular Depth Estimation With U-Net Extension and Clip Loss. Zhou, 
L., +, LRA April 2020 3283-3290

Video streaming
Canopy-Based Monte Carlo Localization in Orchards Using Top-View 

Imagery. Shalev, O., +, LRA April 2020 2403-2410
Virtual instrumentation

Automated Classification Scheme plus AVM for Wafer Sawing Processes. 
Hsieh, Y., +, LRA July 2020 4525-4532

Virtual reality
An Experimental Comparison Towards Autonomous Camera Navigation to 

Optimize Training in Robot Assisted Surgery. Mariani, A., +, LRA April 
2020 1461-1467

Human Perception-Optimized Planning for Comfortable VR-Based Telep-
resence. Becerra, I., +, LRA Oct. 2020 6489-6496

Hybrid Force-Moment Braking Pulse: A Haptic Illusion to Increase the 
Perceived Hardness of Virtual Surfaces. Pourkand, A., +, LRA July 2020 
4588-4595

Interactive Gibson Benchmark: A Benchmark for Interactive Navigation in 
Cluttered Environments. Xia, F., +, LRA April 2020 713-720

Online Identification of Interaction Behaviors From Haptic Data During 
Collaborative Object Transfer. Kucukyilmaz, A., +, LRA Jan. 2020 96-102

Sim2Real Predictivity: Does Evaluation in Simulation Predict Real-World 
Performance?. Kadian, A., +, LRA Oct. 2020 6670-6677

SLOAM: Semantic Lidar Odometry and Mapping for Forest Inventory. 
Chen, S.W., +, LRA April 2020 612-619

VibeRo: Vibrotactile Stiffness Perception Interface for Virtual Reality. 
Adilkhanov, A., +, LRA April 2020 2785-2792

Viscoelasticity
A Chameleon Tongue Inspired Shooting Manipulator With Vision-Based 

Localization and Preying. Chen, R., +, LRA July 2020 4923-4930
A Proprioceptive Bellows (PB) Actuator With Position Feedback and Force 

Estimation. Zhou, J., +, LRA April 2020 1867-1874
Fiber-Reinforced Soft Bending Actuator Control Utilizing On/Off Valves. 

Chen, C., +, LRA Oct. 2020 6732-6739
Viscosity

Double-Modal Locomotion and Application of Soft Cruciform Thin-Film 
Microrobot. Su, M., +, LRA April 2020 806-812

Visual odometry
KeySLAM: Robust RGB-D Camera Tracking Using Adaptive VO and Opti-

mal Key-Frame Selection. Han, K.M., +, LRA Oct. 2020 6940-6947
Visual perception

Fast Underwater Image Enhancement for Improved Visual Perception. 
Islam, M.J., +, LRA April 2020 3227-3234

Monte-Carlo Tree Search for Efficient Visually Guided Rearrangement 
Planning. Labbe, Y., +, LRA April 2020 3715-3722

Unsupervised Depth Completion From Visual Inertial Odometry. Wong, A., 
+, LRA April 2020 1899-1906

Using Human Gaze to Improve Robustness Against Irrelevant Objects in 
Robot Manipulation Tasks. Kim, H., +, LRA July 2020 4415-4422

Visual servoing
A Novel Flexible Robotic Endoscope With Constrained Tendon-Driven 

Continuum Mechanism. Zhang, X., +, LRA April 2020 1366-1372
Automatic Shape Control of Deformable Wires Based on Model-Free Visual 

Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259
Direct Visual Servoing in the Frequency Domain. Marchand, E., LRA April 

2020 620-627
Eye-in-Hand Visual Servoing Enhanced With Sparse Strain Measurement 

for Soft Continuum Robots. Wang, X., +, LRA April 2020 2161-2168
Integrating Features Acceleration in Visual Predictive Control. Fusco, F., +, 

LRA Oct. 2020 5197-5204
Morphology-Agnostic Visual Robotic Control. Yang, B., +, LRA April 2020 

766-773
PCA-Based Visual Servoing Using Optical Coherence Tomography. 

Dahroug, B., +, LRA April 2020 3430-3437
Robust 2½D Visual Servoing of A Cable-Driven Parallel Robot Thanks to 

Trajectory Tracking. Zake, Z., +, LRA April 2020 660-667
Task Space Motion Control for AFM-Based Nanorobot Using Optimal and 

Ultralimit Archimedean Spiral Local Scan. Sun, Z., +, LRA April 2020 282-
289

Visual Servo of a 6-DOF Robotic Stereo Flexible Endoscope Based on da 
Vinci Research Kit (dVRK) System. Ma, X., +, LRA April 2020 820-827

Visualization
Event-Based Visual Place Recognition With Ensembles of Temporal Win-

dows. Fischer, T., +, LRA Oct. 2020 6924-6931
Voltammetry (chemical analysis)

Integrated Design and Fabrication of a Conductive PDMS Sensor and Poly-
pyrrole Actuator Composite. Kwak, B., +, LRA July 2020 3753-3760

W

Wakes
A Flapped Paddle-Fin for Improving Underwater Propulsive Efficiency of 

Oscillatory Actuation. Simha, A., +, LRA April 2020 3176-3181
Warehouse automation

Minimum Time—Minimum Jerk Optimal Traffic Management for AGVs. 
Frego, M., +, LRA Oct. 2020 5307-5314

WareVision: CNN Barcode Detection-Based UAV Trajectory Optimization 
for Autonomous Warehouse Stocktaking. Kalinov, I., +, LRA Oct. 2020 
6647-6653

Waste handling equipment
Bayesian Policy Optimization for Waste Crane With Garbage Inhomogene-

ity. Sasaki, H., +, LRA July 2020 4533-4540
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Wearable robots
A Compact McKibben Muscle Based Bending Actuator for Close-to-Body 

Application in Assistive Wearable Robots. Tschiersky, M., +, LRA April 
2020 3042-3049

A Hybrid Underwater Manipulator System With Intuitive Muscle-Level 
sEMG Mapping Control. Zhong, H., +, LRA April 2020 3198-3205

Backdrivable and Fully-Portable Pneumatic Back Support Exoskeleton for 
Lifting Assistance. Heo, U., +, LRA April 2020 2047-2053

Characterizing Torso Stiffness in Female Adolescents With and Without 
Scoliosis. Murray, R.C., +, LRA April 2020 1634-1641

Design of an Inflatable Wrinkle Actuator With Fast Inflation/Deflation 
Responses for Wearable Suits. Park, J., +, LRA July 2020 3799-3805

Quaternion-Based Trajectory Optimization of Human Postures for Inducing 
Target Muscle Activation Patterns. Teramae, T., +, LRA Oct. 2020 6607-
6614

Towards Untethered Soft Pneumatic Exosuits Using Low-Volume Inflatable 
Actuator Composites and a Portable Pneumatic Source. Sridar, S., +, LRA 
July 2020 4062-4069

Wearable sensors
Corretion to “Shift-Adaptive Estimation of Joint Angle Using Instrumented 

Brace With Two Stretch Sensors Based on Gaussian Mixture Models” [Oct 
20 5881-5888]. Eguchi, R., +, LRA Oct. 2020 6804

Sim-To-Real Transfer Learning Approach for Tracking Multi-DOF Ankle 
Motions Using Soft Strain Sensors. Park, H., +, LRA April 2020 3525-
3532

Wheelchairs
Optimal Design of a Novel 3-DOF Orientational Parallel Mechanism for 

Pelvic Assistance on a Wheelchair: An Approach Based on Kinematic 
Geometry and Screw Theory. Ophaswongse, C., +, LRA April 2020 3315-
3322

Wheels
A Computational Framework for Designing Skilled Legged-Wheeled 

Robots. Geilinger, M., +, LRA April 2020 3674-3681
An Augmented Kinematic Model for the Cartesian Control of the Hybrid 

Wheeled-Legged Quadrupedal Robot CENTAURO. Laurenzi, A., +, LRA 
April 2020 508-515

An Automated Dynamic-Balancing-Inspection Scheme for Wheel Machin-
ing. Tieng, H., +, LRA April 2020 2224-2231

An Insect-Scale Self-Sufficient Rolling Microrobot. Bhushan, P., +, LRA 
Jan. 2020 167-172

An Integrated Dynamic Fall Protection and Recovery System for Two-
Wheeled Humanoids. Zambella, G., +, LRA April 2020 2138-2145

Bundled Rotary Helix Drive Mechanism Capable of Smooth Peristaltic 
Movement. Watanabe, M., +, LRA Oct. 2020 5537-5544

End-to-End Velocity Estimation for Autonomous Racing. Srinivasan, S., +, 
LRA Oct. 2020 6869-6875

Exploiting Singular Configurations for Controllable, Low-Power Friction 
Enhancement on Unmanned Ground Vehicles. Foris, A., +, LRA April 
2020 3556-3563

Gyroscopic Tensegrity Robots. Goyal, R., +, LRA April 2020 1239-1246
LQR-Assisted Whole-Body Control of a Wheeled Bipedal Robot With Kine-

matic Loops. Klemm, V., +, LRA April 2020 3745-3752
Online Exploration and Coverage Planning in Unknown Obstacle-Cluttered 

Environments. Kan, X., +, LRA Oct. 2020 5969-5976
Path Tracking Control of Self-Reconfigurable Robot hTetro With Four Dif-

ferential Drive Units. Shi, Y., +, LRA July 2020 3998-4005

Performance Indicators for Wheeled Robots Traversing Obstacles. Nowac, 
W., +, LRA April 2020 2881-2888

Reactive Support Polygon Adaptation for the Hybrid Legged-Wheeled 
CENTAURO Robot. Kamedula, M., +, LRA April 2020 1734-1741

Revisiting Scaling Laws for Robotic Mobility in Granular Media. Thoesen, 
A., +, LRA April 2020 1319-1325

Rolling in the Deep – Hybrid Locomotion for Wheeled-Legged Robots 
Using Online Trajectory Optimization. Bjelonic, M., +, LRA April 2020 
3626-3633

RoVaLL: Design and Development of a Multi-Terrain Towed Robot With 
Variable Lug-Length Wheels. Salazar Luces, J.V., +, LRA Oct. 2020 6017-
6024

Shape-Morphing Wheel Design and Analysis for Step Climbing in High 
Speed Locomotion. Ryu, S., +, LRA April 2020 1977-1982

Simultaneous Control of Two Points for Snake Robot and Its Application to 
Transportation. Nakajima, M., +, LRA Jan. 2020 111-118

Stable Autonomous Spiral Stair Climbing of Tracked Vehicles Using Wall 
Reaction Force. Kojima, S., +, LRA Oct. 2020 6575-6582

Towards More Possibilities: Motion Planning and Control for Hybrid Loco-
motion of Wheeled-Legged Robots. Sun, J., +, LRA April 2020 3723-3730

Trailer-Maneuverability in N-Trailer Structures. Michalek, M.M., LRA Oct. 
2020 5105-5112

Trajectory Optimization for Wheeled-Legged Quadrupedal Robots Driving 
in Challenging Terrain. Medeiros, V.S., +, LRA July 2020 4172-4179

White noise
A New Approach to 3D ICP Covariance Estimation. Brossard, M., +, LRA 

April 2020 744-751
Wildfires

Spatial Scheduling of Informative Meetings for Multi-Agent Persistent Cov-
erage. Haksar, R.N., +, LRA April 2020 3027-3034

Wireless sensor networks
DOOR-SLAM: Distributed, Online, and Outlier Resilient SLAM for Robotic 

Teams. Lajoie, P., +, LRA April 2020 1656-1663
Unmanned Aerial Sensor Placement for Cluttered Environments. Farinha, 

A., +, LRA Oct. 2020 6623-6630
Wires

Automatic Shape Control of Deformable Wires Based on Model-Free Visual 
Servoing. Lagneau, R., +, LRA Oct. 2020 5252-5259

Design and Modelling of a Minimally Actuated Serial Robot. Ayalon, Y., +, 
LRA July 2020 4899-4906

Wires (electric)
An Insect-Scale Self-Sufficient Rolling Microrobot. Bhushan, P., +, LRA 

Jan. 2020 167-172
Wiring

Benchmarking Protocols for Evaluating Small Parts Robotic Assembly Sys-
tems. Kimble, K., +, LRA April 2020 883-889

X

X-ray imaging
LineSpyX: A Power Line Inspection Robot Based on Digital Radiography. 

Gao, Y., +, LRA July 2020 4759-4765

Y

Yarn
Flexible Fiber Interconnects for Soft Mechatronics. Jain, S., +, LRA July 

2020 3907-3914


