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3561-3568

Design and Control of Aerial Modules for Inflight Self-Disassembly. Sal-
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Bayesian Active Learning for Collaborative Task Specification Using Equiv-
alence Regions. Wilde, N., +, LRA April 2019 1691-1698

Bayesian Gaussian Mixture Model for Robotic Policy Imitation. Pignat, E., 
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W., +, LRA April 2019 1439-1446
Modular FBG Bending Sensor for Continuum Neurosurgical Robot. Rah-

man, N., +, LRA April 2019 1424-1430
Multi-DoF Force Characterization of Soft Actuators. Joshi, S., +, LRA Oct. 

2019 3679-3686
Pre-Charged Pneumatic Soft Gripper With Closed-Loop Control. Li, Y., +, 

LRA April 2019 1402-1408
Soft Robot Actuation Strategies for Locomotion in Granular Substrates. 
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A Microrobotic System for Simultaneous Measurement of Turgor Pressure 
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Video-Assisted Thoracic Surgery. Cheng, T., +, LRA July 2019 3098-3105

Biomedical transducers
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Vehicles. Song, J., +, LRA Jan. 2019 33-40

Computational fluid dynamics
Contact-Based Bridge Inspection Multirotors: Design, Modeling, and Con-

trol Considering the Ceiling Effect. Jimenez-Cano, A.E., +, LRA Oct. 2019 
3561-3568

Computational geometry
3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 

Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097
Computing 3-D From-Region Visibility Using Visibility Integrity. Zhi, J., +, 

LRA Oct. 2019 4286-4291
Energy-Efficient Coverage Path Planning for General Terrain Surfaces. Wu, 

C., +, LRA July 2019 2584-2591
Inferring 3D Shapes of Unknown Rigid Objects in Clutter Through Inverse 

Physics Reasoning. Song, C., +, LRA April 2019 201-208
Minimizing Task-Space Fréchet Error via Efficient Incremental Graph 

Search. Holladay, R., +, LRA April 2019 1999-2006
Regeneration of Normal Distributions Transform for Target Lattice Based 

on Fusion of Truncated Gaussian Components. Hong, H., +, LRA April 
2019 684-691

Safe Trajectory Generation for Complex Urban Environments Using Spa-
tio-Temporal Semantic Corridor. Ding, W., +, LRA July 2019 2997-3004

Computer architecture
Dynamic Resource Task Negotiation to Enable Product Agent Exploration 

in Multi-Agent Manufacturing Systems. Kovalenko, I., +, LRA July 2019 
2854-2861

Computer based training
A Flexible Sensor for Suture Training. Choi, W., +, LRA Oct. 2019 4539-

4546
Robot-Assisted Training in Laparoscopy Using Deep Reinforcement Learn-

ing. Tan, X., +, LRA April 2019 485-492
Computer centers

Time-Dependent Cloud Workload Forecasting via Multi-Task Learning. Bi, 
J., +, LRA July 2019 2401-2406

Computer displays
Context-Aware Modeling for Augmented Reality Display Behaviour. Gras, 

G., +, LRA April 2019 562-569
Computer games

Fluidic Elastomer Actuators for Haptic Interactions in Virtual Reality. Bar-
reiros, J., +, LRA April 2019 277-284

Computer vision
3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 

Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097
Accelerated Inference in Markov Random Fields via Smooth Riemannian 

Optimization. Hu, S., +, LRA April 2019 1295-1302
Asynchronous Spatial Image Convolutions for Event Cameras. Scheerlinck, 

C., +, LRA April 2019 816-822
Autonomous 3-D Reconstruction, Mapping, and Exploration of Indoor Envi-

ronments With a Robotic Arm. Wang, Y., +, LRA Oct. 2019 3340-3347
BTEL: A Binary Tree Encoding Approach for Visual Localization. Le, H., +, 

LRA Oct. 2019 4354-4361
Camera Pose Estimation Based on PnL With a Known Vertical Direction. 

Lecrosnier, L., +, LRA Oct. 2019 3852-3859
Deep Metadata Fusion for Traffic Light to Lane Assignment. Langenberg, T., 

+, LRA April 2019 973-980
Degenerate Motion Analysis for Aided INS With Online Spatial and Tempo-

ral Sensor Calibration. Yang, Y., +, LRA April 2019 2070-2077
Fully Automated Annotation With Noise-Masked Visual Markers for Deep-

Learning-Based Object Detection. Kiyokawa, T., +, LRA April 2019 1972-
1977

Fusing Body Posture With Facial Expressions for Joint Recognition of Affect 
in Child–Robot Interaction. Filntisis, P.P., +, LRA Oct. 2019 4011-4018

GAPLE: Generalizable Approaching Policy LEarning for Robotic Object 
Searching in Indoor Environment. Ye, X., +, LRA Oct. 2019 4003-4010

Geo-Supervised Visual Depth Prediction. Fei, X., +, LRA April 2019 1661-
1668

Iteratively Reweighted Midpoint Method for Fast Multiple View Triangula-
tion. Yang, K., +, LRA April 2019 708-715

Learning Affordance Segmentation for Real-World Robotic Manipulation 
via Synthetic Images. Chu, F., +, LRA April 2019 1140-1147

Learning Vision-Based Flight in Drone Swarms by Imitation. Schilling, F., +, 
LRA Oct. 2019 4523-4530

Monocular Camera Based Fruit Counting and Mapping With Semantic Data 
Association. Liu, X., +, LRA July 2019 2296-2303

Sensor Transfer: Learning Optimal Sensor Effect Image Augmentation for 
Sim-to-Real Domain Adaptation. Carlson, A., +, LRA July 2019 2431-2438

The Oxford Multimotion Dataset: Multiple SE(3) Motions With Ground 
Truth. Judd, K.M., +, LRA April 2019 800-807

TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-
ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Two-View Monocular Depth Estimation by Optic-Flow-Weighted Fusion. 
Kaneko, A.M., +, LRA April 2019 830-837

Vision-Based Online Learning Kinematic Control for Soft Robots Using 
Local Gaussian Process Regression. Fang, G., +, LRA April 2019 1194-
1201

Computerized monitoring
3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 

Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097
Intelligent Machining Monitoring Using Sound Signal Processed With the 

Wavelet Method and a Self-Organizing Neural Network. Nasir, V., +, LRA 
Oct. 2019 3449-3456

Concave programming
Active Perception Based Formation Control for Multiple Aerial Vehicles. 

Tallamraju, R., +, LRA Oct. 2019 4491-4498
Certifiably Globally Optimal Extrinsic Calibration From Per-Sensor Egomo-

tion. Giamou, M., +, LRA April 2019 367-374
Condition monitoring

Automatic Virtual Metrology for Carbon Fiber Manufacturing. Hsieh, Y., +, 
LRA July 2019 2730-2737

Contact-Based Bridge Inspection Multirotors: Design, Modeling, and Con-
trol Considering the Ceiling Effect. Jimenez-Cano, A.E., +, LRA Oct. 2019 
3561-3568

Configuration management
Erratum to “A Critical Analysis of Eight-Electromagnet Manipulation Sys-

tems: The Role of Electromagnet Configuration on Strength, Isotropy, and 
Access”. Pourkand, A., +, LRA April 2019 2251

Constraint handling
Specifying Dual-Arm Robot Planning Problems Through Natural Language 

and Demonstration. Behrens, J.K., +, LRA July 2019 2622-2629
Constraint satisfaction problems

Safe Trajectory Generation for Complex Urban Environments Using Spa-
tio-Temporal Semantic Corridor. Ding, W., +, LRA July 2019 2997-3004

Constraint theory
Hybrid Nonsmooth Barrier Functions With Applications to Provably Safe 

and Composable Collision Avoidance for Robotic Systems. Glotfelter, P., 
+, LRA April 2019 1303-1310

Construction equipment
A Model-Free Extremum-Seeking Approach to Autonomous Excavator 

Control Based on Output Power Maximization. Sotiropoulos, F.E., +, LRA 
April 2019 1005-1012

Construction industry
Optimal Structure Synthesis for Environment Augmenting Robots. Tosun, T., 

+, LRA April 2019 1069-1076
Contact lenses

Grasping Interface With Wet Adhesion and Patterned Morphology: Case of 
Thin Shell. Nguyen, P., +, LRA April 2019 792-799

Continuous time systems
A White-Noise-on-Jerk Motion Prior for Continuous-Time Trajectory Esti-

mation on SE(3). Tang, T.Y., +, LRA April 2019 594-601
Continuum mechanics

Model-Free Soft-Structure Reconstruction for Proprioception Using Tactile 
Arrays. Scimeca, L., +, LRA July 2019 2479-2484

Six-DoF Pose Estimation for a Tendon-Driven Continuum Mechanism With-
out a Deformation Model. Deutschmann, B., +, LRA Oct. 2019 3425-3432



4650 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Control engineering computing
A Convex Optimization-Based Dynamic Model Identification Package for 

the da Vinci Research Kit. Wang, Y., +, LRA Oct. 2019 3657-3664
A Generative Neural Network for Learning Coordinated Reach-Grasp 

Motions. Chong, E., +, LRA July 2019 2769-2776
A Self-Adaptive Motion Scaling Framework for Surgical Robot Remote 

Control. Zhang, D., +, LRA April 2019 359-366
A Teleoperation Interface for Loco-Manipulation Control of Mobile Collab-

orative Robotic Assistant. Wu, Y., +, LRA Oct. 2019 3593-3600
Autonomous Data-Driven Manipulation of Unknown Anisotropic Deform-

able Tissues Using Unmodelled Continuum Manipulators. Alambeigi, F., 
+, LRA April 2019 254-261

Autonomous Parallelization of Resource-Aware Robotic Task Nodes. Brun-
ner, S.G., +, LRA July 2019 2599-2606

Cloth Manipulation Using Random-Forest-Based Imitation Learning. Jia, 
B., +, LRA April 2019 2086-2093

Computational Resources of Miniature Robots: Classification and Implica-
tions. Trenkwalder, S.M., LRA July 2019 2722-2729

Continuous Task Transition Approach for Robot Controller Based on Hier-
archical Quadratic Programming. Kim, S., +, LRA April 2019 1603-1610

Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 
Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Design of a Miniature Series Elastic Actuator for Bilateral Teleoperations 
Requiring Accurate Torque Sensing and Control. Yu, Y., +, LRA April 2019 
500-507

Effective Estimation of Contact Force and Torque for Vision-Based Tactile 
Sensors With Helmholtz–Hodge Decomposition. Zhang, Y., +, LRA Oct. 
2019 4094-4101

Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 
+, LRA April 2019 1626-1632

Intuitive Task-Level Programming by Demonstration Through Semantic 
Skill Recognition. Steinmetz, F., +, LRA Oct. 2019 3742-3749

Learning Intention Aware Online Adaptation of Movement Primitives. 
Koert, D., +, LRA Oct. 2019 3719-3726

Learning to Serve: An Experimental Study for a New Learning From 
Demonstrations Framework. Koc, O., +, LRA April 2019 1784-1791

Low-Level Control of a Quadrotor With Deep Model-Based Reinforcement 
Learning. Lambert, N.O., +, LRA Oct. 2019 4224-4230

Modeling Grasp Type Improves Learning-Based Grasp Planning. Lu, Q., +, 
LRA April 2019 784-791

NeuroTrajectory: A Neuroevolutionary Approach to Local State Trajectory 
Learning for Autonomous Vehicles. Grigorescu, S.M., +, LRA Oct. 2019 
3441-3448

Object-Centered Teleoperation of Mobile Manipulators With Remote Center 
of Motion Constraint. Garcia, M.A.R., +, LRA April 2019 1745-1752

Play Me Back: A Unified Training Platform for Robotic and Laparoscopic 
Surgery. Abdelaal, A.E., +, LRA April 2019 554-561

Robot Cooperative Behavior Learning Using Single-Shot Learning From 
Demonstration and Parallel Hidden Markov Models. Lafleche, J., +, LRA 
April 2019 193-200

Rover-IRL: Inverse Reinforcement Learning With Soft Value Iteration Net-
works for Planetary Rover Path Planning. Pflueger, M., +, LRA April 2019 
1387-1394

Trajectory Generation for Multiagent Point-To-Point Transitions via Distrib-
uted Model Predictive Control. Luis, C.E., +, LRA April 2019 375-382

Vision-Based High-Speed Driving With a Deep Dynamic Observer. Drews, 
P., +, LRA April 2019 1564-1571

VR-Goggles for Robots: Real-to-Sim Domain Adaptation for Visual Con-
trol. Zhang, J., +, LRA April 2019 1148-1155

Control nonlinearities
Bee+: A 95-mg Four-Winged Insect-Scale Flying Robot Driven by Twinned 

Unimorph Actuators. Yang, X., +, LRA Oct. 2019 4270-4277
Control system synthesis

A Hopping Robot Driven by a Series Elastic Dual-Motor Actuator. Ver-
straten, T., +, LRA July 2019 2310-2316

Asymptotic Stabilization of Nonholonomic Robots Leveraging Singularity. 
Li, Z., +, LRA Jan. 2019 41-48

Attitude and Cruise Control of a VTOL Tiltwing UAV. Rohr, D., +, LRA July 
2019 2683-2690

Control Design for Soft Robots Based on Reduced-Order Model. Thieffry, 
M., +, LRA Jan. 2019 25-32

Delayed Output Feedback Control for Gait Assistance and Resistance Using 
a Robotic Exoskeleton. Lim, B., +, LRA Oct. 2019 3521-3528

Disturbance-Observer-Based Compliance Control of Electro-Hydraulic 
Actuators With Backdrivability. Lee, W., +, LRA April 2019 1722-1729

Exact Task Execution in Highly Under-Actuated Soft Limbs: An Operational 
Space Based Approach. Santina, C.D., +, LRA July 2019 2508-2515

Hybrid Nonsmooth Barrier Functions With Applications to Provably Safe 
and Composable Collision Avoidance for Robotic Systems. Glotfelter, P., 
+, LRA April 2019 1303-1310

Multi-DoF Force Characterization of Soft Actuators. Joshi, S., +, LRA Oct. 
2019 3679-3686

Multi-Rate Tracking Control for a Space Robot on a Controlled Satellite: A 
Passivity-Based Strategy. De Stefano, M., +, LRA April 2019 1319-1326

Port-Hamiltonian Passivity-Based Control on SE(3) of a Fully Actuated 
UAV for Aerial Physical Interaction Near-Hovering. Rashad, R., +, LRA 
Oct. 2019 4378-4385

Provably Robust Learning-Based Approach for High-Accuracy Tracking 
Control of Lagrangian Systems. Helwa, M.K., +, LRA April 2019 1587-
1594

RoboScallop: A Bivalve Inspired Swimming Robot. Robertson, M.A., +, 
LRA April 2019 2078-2085

Robust Moving Path Following Control for Robotic Vehicles: Theory and 
Experiments. Reis, M.F., +, LRA Oct. 2019 3192-3199

Self-Assembly Magnetic Chain Unit for Bulk Biomaterial Actuation. Lu, H., 
+, LRA April 2019 262-268

Stiffness Bounds for Resilient and Stable Physical Interaction of Articulated 
Soft Robots. Mengacci, R., +, LRA Oct. 2019 4131-4138

Control systems
How Can Robot's Gaze Ratio and Body Direction Show an Awareness of 

Priority to the People With Whom it is Interacting?. Arai, H., +, LRA Oct. 
2019 3798-3805

Controllability
Toward Controllable Morphogenesis in Large Robot Swarms. Carril-

lo-Zapata, D., +, LRA Oct. 2019 3386-3393
Convergence

Avoidance of Convex and Concave Obstacles With Convergence Ensured 
Through Contraction. Huber, L., +, LRA April 2019 1462-1469

Convergence of numerical methods
Effects of Extended Stochastic Gradient Descent Algorithms on Improving 

Latent Factor-Based Recommender Systems. Luo, X., +, LRA April 2019 
618-624

Iteratively Reweighted Midpoint Method for Fast Multiple View Triangula-
tion. Yang, K., +, LRA April 2019 708-715

Convex programming
A Convex Optimization-Based Dynamic Model Identification Package for 

the da Vinci Research Kit. Wang, Y., +, LRA Oct. 2019 3657-3664
Accelerated Inference in Markov Random Fields via Smooth Riemannian 

Optimization. Hu, S., +, LRA April 2019 1295-1302
Certifiably Globally Optimal Extrinsic Calibration From Per-Sensor Egomo-

tion. Giamou, M., +, LRA April 2019 367-374
Optimal Trajectory Generation for Quadrotor Teach-and-Repeat. Gao, F., +, 

LRA April 2019 1493-1500
Simultaneous Localization and Layout Model Selection in Manhattan 

Worlds. Shariati, A., +, LRA April 2019 950-957
Trajectory Generation for Multiagent Point-To-Point Transitions via Distrib-

uted Model Predictive Control. Luis, C.E., +, LRA April 2019 375-382
Convolution

Asynchronous Spatial Image Convolutions for Event Cameras. Scheerlinck, 
C., +, LRA April 2019 816-822

Toward a Generic Diver-Following Algorithm: Balancing Robustness and 
Efficiency in Deep Visual Detection. Islam, M.J., +, LRA Jan. 2019 113-
120



4651IEEE ROBOTICS AND AUTOMATION LETTERS, VOL. 4, NO. 4, OCTOBER 2019

+ Check author entry for coauthors

Convolutional neural nets
A Deep Learning Approach for Probabilistic Security in Multi-Robot Teams. 
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Deformation
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Dentistry
A Compact Dental Robotic System Using Soft Bracing Technique. Li, J., +, 

LRA April 2019 1271-1278
Design engineering

A Compact Soft Articulated Parallel Wrist for Grasping in Narrow Spaces. 
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dana, D., +, LRA Oct. 2019 3410-3417

Design and Experimental Study of Dragonfly-Inspired Flexible Blade to 
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Manipulation. Kim, C.H., +, LRA April 2019 383-390

Simultaneous Six-Degree-of-Freedom Control of a Single-Body Magnetic 
Microrobot. Giltinan, J., +, LRA April 2019 508-514
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trol of a Compliant Assistive Robot for Physical Human–Robot Interac-
tions. Zhang, T., +, LRA April 2019 538-545

Introducing Series Elastic Links for Affordable Torque-Controlled Robots. 
Calanca, A., +, LRA Jan. 2019 137-144
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ing Process. Kodaira, A., +, LRA April 2019 1335-1342
Electrohydraulic control equipment

Disturbance-Observer-Based Compliance Control of Electro-Hydraulic 
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Online Finger Control Using High-Density EMG and Minimal Training 
Data for Robotic Applications. Barsotti, M., +, LRA April 2019 217-223

Electrostatic measurements
Adaptive Update of Reference Capacitances in Conductive Fabric Based 
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Soft Haptic Device to Render the Sensation of Flying Like a Drone. Rognon, 
C., +, LRA July 2019 2524-2531

Soft, Multi-DoF, Variable Stiffness Mechanism Using Layer Jamming for 
Wearable Robots. Choi, W.H., +, LRA July 2019 2539-2546
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Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 

Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Distinguishing Refracted Features Using Light Field Cameras With Applica-
tion to Structure From Motion. Tsai, D., +, LRA April 2019 177-184

Edge-Preserving Camera Trajectories for Improved Optical Character Rec-
ognition on Static Scenes With Text. Katoch, R., +, LRA Oct. 2019 4467-
4474

Environment-Aware Multi-Target Tracking of Pedestrians. Doellinger, J., +, 
LRA April 2019 1831-1837

Loosely-Coupled Semi-Direct Monocular SLAM. Lee, S.H., +, LRA April 
2019 399-406

Pedestrian Motion Model Using Non-Parametric Trajectory Clustering and 
Discrete Transition Points. Han, Y., +, LRA July 2019 2614-2621

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

Semi-Supervised Gait Generation With Two Microfluidic Soft Sensors. Kim, 
D., +, LRA July 2019 2501-2507

The Oxford Multimotion Dataset: Multiple SE(3) Motions With Ground 
Truth. Judd, K.M., +, LRA April 2019 800-807

Toward Ergonomic Risk Prediction via Segmentation of Indoor Object 
Manipulation Actions Using Spatiotemporal Convolutional Networks. 
Parsa, B., +, LRA Oct. 2019 3153-3160

Image recognition
Local Descriptor for Robust Place Recognition Using LiDAR Intensity. Guo, 

J., +, LRA April 2019 1470-1477
Probabilistic Appearance-Based Place Recognition Through Bag of Tracked 

Words. Tsintotas, K.A., +, LRA April 2019 1737-1744
Real-Time Wide-Baseline Place Recognition Using Depth Completion. Maf-

fra, F., +, LRA April 2019 1525-1532
Robust Photogeometric Localization Over Time for Map-Centric Loop Clo-

sure. Park, C., +, LRA April 2019 1768-1775
Image reconstruction

3-D Image Reconstruction of Biological Organelles With a Robot-Aided 
Microscopy System for Intracellular Surgery. Gao, W., +, LRA April 2019 
231-238

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

A Joint Optimization Approach of LiDAR-Camera Fusion for Accurate 
Dense 3-D Reconstructions. Zhen, W., +, LRA Oct. 2019 3585-3592

Accelerated Inference in Markov Random Fields via Smooth Riemannian 
Optimization. Hu, S., +, LRA April 2019 1295-1302

Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 
Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Geo-Supervised Visual Depth Prediction. Fei, X., +, LRA April 2019 1661-
1668

Real-Time 3-D Shape Instantiation for Partially Deployed Stent Segments 
From a Single 2-D Fluoroscopic Image in Fenestrated Endovascular Aortic 
Repair. Zheng, J., +, LRA Oct. 2019 3703-3710

Real-Time Surface Shape Sensing for Soft and Flexible Structures Using 
Fiber Bragg Gratings. Lun, T.L.T., +, LRA April 2019 1454-1461

Sparse2Dense: From Direct Sparse Odometry to Dense 3-D Reconstruction. 
Tang, J., +, LRA April 2019 530-537

Subspace-Based Direct Visual Servoing. Marchand, E., LRA July 2019 
2699-2706

Unified representation and registration of heterogeneous sets of geometric 
primitives. Nardi, F., +, LRA April 2019 625-632

Variational Object-Aware 3-D Hand Pose From a Single RGB Image. Gao, 
Y., +, LRA Oct. 2019 4239-4246

Image registration
A Joint Optimization Approach of LiDAR-Camera Fusion for Accurate 

Dense 3-D Reconstructions. Zhen, W., +, LRA Oct. 2019 3585-3592
AgriColMap: Aerial-Ground Collaborative 3D Mapping for Precision Farm-

ing. Potena, C., +, LRA April 2019 1085-1092
Boosting Shape Registration Algorithms via Reproducing Kernel Hilbert 

Space Regularizers. Parkison, S.A., +, LRA Oct. 2019 4563-4570
Robust Global Structure From Motion Pipeline With Parallax on Manifold 

Bundle Adjustment and Initialization. Liu, L., +, LRA April 2019 2164-
2171

Unified representation and registration of heterogeneous sets of geometric 
primitives. Nardi, F., +, LRA April 2019 625-632

Image representation
Asynchronous Spatial Image Convolutions for Event Cameras. Scheerlinck, 

C., +, LRA April 2019 816-822
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BTEL: A Binary Tree Encoding Approach for Visual Localization. Le, H., +, 
LRA Oct. 2019 4354-4361

Geo-Supervised Visual Depth Prediction. Fei, X., +, LRA April 2019 1661-
1668

Geometric Relation Distribution for Place Recognition. Lodi Rizzini, D., +, 
LRA April 2019 523-529

Learning Affordance Segmentation for Real-World Robotic Manipulation 
via Synthetic Images. Chu, F., +, LRA April 2019 1140-1147

Multiple Hypothesis Semantic Mapping for Robust Data Association. Bern-
reiter, L., +, LRA Oct. 2019 3255-3262

PointAtrousNet: Point Atrous Convolution for Point Cloud Analysis. Pan, L., 
+, LRA Oct. 2019 4035-4041

SilhoNet: An RGB Method for 6D Object Pose Estimation. Billings, G., +, 
LRA Oct. 2019 3727-3734

Unified representation and registration of heterogeneous sets of geometric 
primitives. Nardi, F., +, LRA April 2019 625-632

Image resolution
Edge-Preserving Camera Trajectories for Improved Optical Character Rec-

ognition on Static Scenes With Text. Katoch, R., +, LRA Oct. 2019 4467-
4474

Fast Classification of Large Germinated Fields Via High-Resolution UAV 
Imagery. Valente, J., +, LRA Oct. 2019 3216-3223

Monocular Semantic Occupancy Grid Mapping With Convolutional Varia-
tional Encoder–Decoder Networks. Lu, C., +, LRA April 2019 445-452

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

RTFNet: RGB-Thermal Fusion Network for Semantic Segmentation of 
Urban Scenes. Sun, Y., +, LRA July 2019 2576-2583

Variable Resolution Occupancy Mapping Using Gaussian Mixture Models. 
O'Meadhra, C., +, LRA April 2019 2015-2022

Image restoration
Edge-Preserving Camera Trajectories for Improved Optical Character Rec-

ognition on Static Scenes With Text. Katoch, R., +, LRA Oct. 2019 4467-
4474

Sensor Transfer: Learning Optimal Sensor Effect Image Augmentation for 
Sim-to-Real Domain Adaptation. Carlson, A., +, LRA July 2019 2431-2438

Image retrieval
BTEL: A Binary Tree Encoding Approach for Visual Localization. Le, H., +, 

LRA Oct. 2019 4354-4361
Effective Visual Place Recognition Using Multi-Sequence Maps. Vysotska, 

O., +, LRA April 2019 1730-1736
Image segmentation

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

A Novel Point Cloud Compression Algorithm Based on Clustering. Sun, X., 
+, LRA April 2019 2132-2139

Accelerated Inference in Markov Random Fields via Smooth Riemannian 
Optimization. Hu, S., +, LRA April 2019 1295-1302

Adapting Semantic Segmentation Models for Changes in Illumination and 
Camera Perspective. Zhou, W., +, LRA April 2019 461-468

Deep Learning Based Robotic Tool Detection and Articulation Estimation 
With Spatio-Temporal Layers. Colleoni, E., +, LRA July 2019 2714-2721

DispSegNet: Leveraging Semantics for End-to-End Learning of Disparity 
Estimation From Stereo Imagery. Zhang, J., +, LRA April 2019 1162-1169

Fast Classification of Large Germinated Fields Via High-Resolution UAV 
Imagery. Valente, J., +, LRA Oct. 2019 3216-3223

LDLS: 3-D Object Segmentation Through Label Diffusion From 2-D 
Images. Wang, B.H., +, LRA July 2019 2902-2909

Learning Affordance Segmentation for Real-World Robotic Manipulation 
via Synthetic Images. Chu, F., +, LRA April 2019 1140-1147

MAVNet: An Effective Semantic Segmentation Micro-Network for MAV-
Based Tasks. Nguyen, T., +, LRA Oct. 2019 3908-3915

Multi-View Incremental Segmentation of 3-D Point Clouds for Mobile 
Robots. Chen, J., +, LRA April 2019 1240-1246

Normalization in Training U-Net for 2-D Biomedical Semantic Segmenta-
tion. Zhou, X., +, LRA April 2019 1792-1799

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

Real-Time Dense Depth Estimation Using Semantically-Guided LIDAR 
Data Propagation and Motion Stereo. Hirata, A., +, LRA Oct. 2019 3806-
3811

Real-Time Instrument Segmentation in Robotic Surgery Using Auxiliary 
Supervised Deep Adversarial Learning. Islam, M., +, LRA April 2019 
2188-2195

Robot-Assisted Training in Laparoscopy Using Deep Reinforcement Learn-
ing. Tan, X., +, LRA April 2019 485-492

RTFNet: RGB-Thermal Fusion Network for Semantic Segmentation of 
Urban Scenes. Sun, Y., +, LRA July 2019 2576-2583

Self-Supervised Drivable Area and Road Anomaly Segmentation Using 
RGB-D Data For Robotic Wheelchairs. Wang, H., +, LRA Oct. 2019 4386-
4393

The Oxford Multimotion Dataset: Multiple SE(3) Motions With Ground 
Truth. Judd, K.M., +, LRA April 2019 800-807

TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-
ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Toward Affordance Detection and Ranking on Novel Objects for Real-World 
Robotic Manipulation. Chu, F., +, LRA Oct. 2019 4070-4077

Toward Ergonomic Risk Prediction via Segmentation of Indoor Object 
Manipulation Actions Using Spatiotemporal Convolutional Networks. 
Parsa, B., +, LRA Oct. 2019 3153-3160

Volumetric Instance-Aware Semantic Mapping and 3D Object Discovery. 
Grinvald, M., +, LRA July 2019 3037-3044

Weakly Supervised Fruit Counting for Yield Estimation Using Spatial Con-
sistency. Bellocchio, E., +, LRA July 2019 2348-2355

Where Should I Walk? Predicting Terrain Properties From Images Via 
Self-Supervised Learning. Wellhausen, L., +, LRA April 2019 1509-1516

Image sensors
Asynchronous Spatial Image Convolutions for Event Cameras. Scheerlinck, 

C., +, LRA April 2019 816-822
Behavior of the Fusion Hole in Tungsten Inert Gas Thin-Plate Welding. Guo, 

Y., +, LRA July 2019 2801-2806
Deep Visual MPC-Policy Learning for Navigation. Hirose, N., +, LRA Oct. 

2019 3184-3191
Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 

Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Effective Visual Place Recognition Using Multi-Sequence Maps. Vysotska, 
O., +, LRA April 2019 1730-1736

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

Sensor Transfer: Learning Optimal Sensor Effect Image Augmentation for 
Sim-to-Real Domain Adaptation. Carlson, A., +, LRA July 2019 2431-2438

SilhoNet: An RGB Method for 6D Object Pose Estimation. Billings, G., +, 
LRA Oct. 2019 3727-3734

The Oxford Multimotion Dataset: Multiple SE(3) Motions With Ground 
Truth. Judd, K.M., +, LRA April 2019 800-807

TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-
ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Image sequences
A Neurologically Inspired Sequence Processing Model for Mobile Robot 

Place Recognition. Neubert, P., +, LRA Oct. 2019 3200-3207
AgriColMap: Aerial-Ground Collaborative 3D Mapping for Precision Farm-

ing. Potena, C., +, LRA April 2019 1085-1092
Effective Visual Place Recognition Using Multi-Sequence Maps. Vysotska, 

O., +, LRA April 2019 1730-1736
Monocular Camera Based Fruit Counting and Mapping With Semantic Data 

Association. Liu, X., +, LRA July 2019 2296-2303
Multi-Process Fusion: Visual Place Recognition Using Multiple Image Pro-

cessing Methods. Hausler, S., +, LRA April 2019 1924-1931
The Oxford Multimotion Dataset: Multiple SE(3) Motions With Ground 

Truth. Judd, K.M., +, LRA April 2019 800-807
Two-View Monocular Depth Estimation by Optic-Flow-Weighted Fusion. 

Kaneko, A.M., +, LRA April 2019 830-837
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Image texture
DispSegNet: Leveraging Semantics for End-to-End Learning of Disparity 

Estimation From Stereo Imagery. Zhang, J., +, LRA April 2019 1162-1169
Distinguishing Refracted Features Using Light Field Cameras With Applica-

tion to Structure From Motion. Tsai, D., +, LRA April 2019 177-184
TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-

ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Impact (mechanical)
Design and Experimental Study of Dragonfly-Inspired Flexible Blade to 

Improve Safety of Drones. Jang, J., +, LRA Oct. 2019 4200-4207
Impedance measurement

Electrical Bio-Impedance Proximity Sensing for Vitreo-Retinal Micro-Sur-
gery. Schoevaerdts, L., +, LRA Oct. 2019 4086-4093

Indentation
A Microrobotic System for Simultaneous Measurement of Turgor Pressure 

and Cell-Wall Elasticity of Individual Growing Plant Cells. Burri, J.T., +, 
LRA April 2019 641-646

Indexes
Continuous Mechanical Indexing of Single-Cell Spheroids Using a Robot-In-

tegrated Microfluidic Chip. Sakuma, S., +, LRA July 2019 2973-2980
Indoor environment

DeepIG: Multi-Robot Information Gathering With Deep Reinforcement 
Learning. Viseras, A., +, LRA July 2019 3059-3066

GAPLE: Generalizable Approaching Policy LEarning for Robotic Object 
Searching in Indoor Environment. Ye, X., +, LRA Oct. 2019 4003-4010

Indoor radio
Data Information Fusion From Multiple Access Points for WiFi-Based 

Self-localization. Miyagusuku, R., +, LRA April 2019 269-276
Industrial control

Intuitive Task-Level Programming by Demonstration Through Semantic 
Skill Recognition. Steinmetz, F., +, LRA Oct. 2019 3742-3749

Industrial manipulators
A Compact Soft Articulated Parallel Wrist for Grasping in Narrow Spaces. 

Negrello, F., +, LRA Oct. 2019 3161-3168
A Truly-Redundant Aerial Manipulator System With Application to Push-

and-Slide Inspection in Industrial Plants. Tognon, M., +, LRA April 2019 
1846-1851

Autonomous Precision Pouring From Unknown Containers. Kennedy, M., +, 
LRA July 2019 2317-2324

Magnetic Augmented Self-sensing Flexible Electroadhesive Grippers. Guo, 
J., +, LRA July 2019 2364-2369

Plant Phenotyping by Deep-Learning-Based Planner for Multi-Robots. Wu, 
C., +, LRA Oct. 2019 3113-3120

Process-Integrated State Estimation of Optical Systems With Macro–Micro 
Manipulators Based on Wavefront Filtering. Schindlbeck, C., +, LRA Oct. 
2019 4078-4085

Provably Robust Learning-Based Approach for High-Accuracy Tracking 
Control of Lagrangian Systems. Helwa, M.K., +, LRA April 2019 1587-
1594

Industrial plants
A Truly-Redundant Aerial Manipulator System With Application to Push-

and-Slide Inspection in Industrial Plants. Tognon, M., +, LRA April 2019 
1846-1851

Industrial robots
A Variational Approach to Minimum-Jerk Trajectories for Psychological 

Safety in Collaborative Assembly Stations. Rojas, R.A., +, LRA April 2019 
823-829

Active Localization of Gas Leaks Using Fluid Simulation. Asenov, M., +, 
LRA April 2019 1776-1783

Autonomous Free-Form Trenching Using a Walking Excavator. Jud, D., +, 
LRA Oct. 2019 3208-3215

Bayesian Active Learning for Collaborative Task Specification Using Equiv-
alence Regions. Wilde, N., +, LRA April 2019 1691-1698

Collision Detection for Industrial Collaborative Robots: A Deep Learning 
Approach. Heo, Y.J., +, LRA April 2019 740-746

End-Effector Pose Correction for Versatile Large-Scale Multi-Robotic Sys-
tems. Stadelmann, L., +, LRA April 2019 546-553

Intuitive Task-Level Programming by Demonstration Through Semantic 
Skill Recognition. Steinmetz, F., +, LRA Oct. 2019 3742-3749

Learning to Serve: An Experimental Study for a New Learning From 
Demonstrations Framework. Koc, O., +, LRA April 2019 1784-1791

Optimal Structure Synthesis for Environment Augmenting Robots. Tosun, T., 
+, LRA April 2019 1069-1076

Stiffness Bounds for Resilient and Stable Physical Interaction of Articulated 
Soft Robots. Mengacci, R., +, LRA Oct. 2019 4131-4138

Towards an Autonomous Unwrapping System for Intralogistics. Gabellieri, 
C., +, LRA Oct. 2019 4603-4610

Inertial navigation
Accurate and Efficient Seafloor Observations With Multiple Autonomous 

Underwater Vehicles: Theory and Experiments in a Hydrothermal Vent 
Field. Matsuda, T., +, LRA July 2019 2333-2339

Degenerate Motion Analysis for Aided INS With Online Spatial and Tempo-
ral Sensor Calibration. Yang, Y., +, LRA April 2019 2070-2077

Experimental Comparison of Visual-Aided Odometry Methods for Rail 
Vehicles. Tschopp, F., +, LRA April 2019 1815-1822

Inertial Yaw-Independent Velocity and Attitude Estimation for High-Speed 
Quadrotor Flight. Svacha, J., +, LRA April 2019 1109-1116

Robust Legged Robot State Estimation Using Factor Graph Optimization. 
Wisth, D., +, LRA Oct. 2019 4507-4514

Tightly-Coupled Visual-Inertial Localization and 3-D Rigid-Body Target 
Tracking. Eckenhoff, K., +, LRA April 2019 1541-1548

Inference mechanisms
Inferring 3D Shapes of Unknown Rigid Objects in Clutter Through Inverse 

Physics Reasoning. Song, C., +, LRA April 2019 201-208
Learning Generative Socially Aware Models of Pedestrian Motion. Blaiotta, 

C., LRA Oct. 2019 3433-3440
Learning Grasp Affordance Reasoning Through Semantic Relations. Ardon, 

P., +, LRA Oct. 2019 4571-4578
Monocular Semantic Occupancy Grid Mapping With Convolutional Varia-

tional Encoder–Decoder Networks. Lu, C., +, LRA April 2019 445-452
Swarm Signal Temporal Logic Inference for Swarm Behavior Analysis. Yan, 

R., +, LRA July 2019 3021-3028
Information theory

Dynamical System Segmentation for Information Measures in Motion. Ber-
rueta, T.A., +, LRA Jan. 2019 169-176

Injuries
Design and Control of a High-Torque and Highly Backdrivable Hybrid Soft 

Exoskeleton for Knee Injury Prevention During Squatting. Yu, S., +, LRA 
Oct. 2019 4579-4586

Spine-Inspired Continuum Soft Exoskeleton for Stoop Lifting Assistance. 
Yang, X., +, LRA Oct. 2019 4547-4554

Insects
Experimental Analysis of the Influence of Olfactory Property on Chemical 

Plume Tracing Performance. Shigaki, S., +, LRA July 2019 2847-2853
Inspection

A Truly-Redundant Aerial Manipulator System With Application to Push-
and-Slide Inspection in Industrial Plants. Tognon, M., +, LRA April 2019 
1846-1851

Active Localization of Gas Leaks Using Fluid Simulation. Asenov, M., +, 
LRA April 2019 1776-1783

Automatic Virtual Metrology for Carbon Fiber Manufacturing. Hsieh, Y., +, 
LRA July 2019 2730-2737

Autonomous Exploration of Complex Underwater Environments Using a 
Probabilistic Next-Best-View Planner. Palomeras, N., +, LRA April 2019 
1619-1625

Contact-Based Bridge Inspection Multirotors: Design, Modeling, and Con-
trol Considering the Ceiling Effect. Jimenez-Cano, A.E., +, LRA Oct. 2019 
3561-3568

Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 
+, LRA April 2019 1626-1632

Instruments
Real-Time Instrument Segmentation in Robotic Surgery Using Auxiliary 

Supervised Deep Adversarial Learning. Islam, M., +, LRA April 2019 
2188-2195
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Integer programming
Efficiency and Reliability Joint Optimization of Chiller Plants Based on a 

Hybrid Model. Zhang, D., +, LRA Oct. 2019 3224-3231
Intelligent manufacturing systems

A Capability-Aware Role Allocation Approach to Industrial Assembly 
Tasks. Lamon, E., +, LRA Oct. 2019 3378-3385

An Efficient Scheduling Algorithm for Multi-Robot Task Allocation in 
Assembling Aircraft Structures. Tereshchuk, V., +, LRA Oct. 2019 3844-
3851

Flexible Production Systems: Automated Generation of Operations Plans 
Based on ISA-95 and PDDL. Wally, B., +, LRA Oct. 2019 4062-4069

Intuitive Task-Level Programming by Demonstration Through Semantic 
Skill Recognition. Steinmetz, F., +, LRA Oct. 2019 3742-3749

Intelligent materials
IPMC Monolithic Thin Film Robots Fabricated Through a Multi-Layer Cast-

ing Process. Kodaira, A., +, LRA April 2019 1335-1342
Intelligent robots

VUNet: Dynamic Scene View Synthesis for Traversability Estimation Using 
an RGB Camera. Hirose, N., +, LRA April 2019 2062-2069

Intelligent sensors
Lightweight Whiskers for Contact, Pre-Contact, and Fluid Velocity Sensing. 

Deer, W., +, LRA April 2019 1978-1984
Sensor Installation and Retrieval Operations Using an Unmanned Aerial 

Manipulator. Hamaza, S., +, LRA July 2019 2793-2800
UVDAR System for Visual Relative Localization With Application to 

Leader–Follower Formations of Multirotor UAVs. Walter, V., +, LRA July 
2019 2637-2644

Internal stresses
Straight-Fiber-Type Artificial Muscle Deformation Under Pressurization. 

Kojima, A., +, LRA July 2019 2592-2598
Interpolation

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

Quaternion-Based Smooth Trajectory Generator for Via Poses in SE(3) Con-
sidering Kinematic Limits in Cartesian Space. Grassmann, R.M., +, LRA 
Oct. 2019 4192-4199

Inventory management
A Joint Ordering, Pricing, and Freshness-Keeping Policy for Perishable 

Inventory Systems With Random Demand Over Infinite Horizon. Zhang, 
Y., +, LRA July 2019 2707-2713

Inverse problems
Rotational Angle Trajectory Tracking of a Twisted Polymeric Fiber Actuator 

by the Combination of a Model-Based Feed-Forward and Estimated Tem-
perature Feedback. Hayashi, R., +, LRA July 2019 2561-2567

The VRP Generalized Inverse and Its Application in DCM/VRP-Based 
Walking Control. Nenchev, D.N., +, LRA Oct. 2019 4595-4602

Inverse transforms
Intelligent Machining Monitoring Using Sound Signal Processed With the 

Wavelet Method and a Self-Organizing Neural Network. Nasir, V., +, LRA 
Oct. 2019 3449-3456

Iterative methods
A Joint Ordering, Pricing, and Freshness-Keeping Policy for Perishable 

Inventory Systems With Random Demand Over Infinite Horizon. Zhang, 
Y., +, LRA July 2019 2707-2713

A Robustness Analysis of Inverse Optimal Control of Bipedal Walking. Reb-
ula, J.R., +, LRA Oct. 2019 4531-4538

Bayesian Optimization for Whole-Body Control of High-Degree-of-Free-
dom Robots Through Reduction of Dimensionality. Yuan, K., +, LRA July 
2019 2268-2275

Learn Fast, Forget Slow: Safe Predictive Learning Control for Systems With 
Unknown and Changing Dynamics Performing Repetitive Tasks. McKin-
non, C.D., +, LRA April 2019 2180-2187

Minimizing Task-Space Fréchet Error via Efficient Incremental Graph 
Search. Holladay, R., +, LRA April 2019 1999-2006

On the Similarities and Differences Among Contact Models in Robot Simu-
lation. Horak, P.C., +, LRA April 2019 493-499

On-Policy Dataset Synthesis for Learning Robot Grasping Policies Using 
Fully Convolutional Deep Networks. Satish, V., +, LRA April 2019 1357-
1364

Optimization Based Multi-View Coverage Path Planning for Autonomous 
Structure From Motion Recordings. Lindner, S., +, LRA Oct. 2019 3278-
3285

Pedestrian Motion Model Using Non-Parametric Trajectory Clustering and 
Discrete Transition Points. Han, Y., +, LRA July 2019 2614-2621

Robust and Efficient Quadrotor Trajectory Generation for Fast Autonomous 
Flight. Zhou, B., +, LRA Oct. 2019 3529-3536

Trajectory Optimization for Legged Robots With Slipping Motions. Carius, 
J., +, LRA July 2019 3013-3020

Transferring Generalizable Motor Primitives From Simulation to Real 
World. Hazara, M., +, LRA April 2019 2172-2179

Unified representation and registration of heterogeneous sets of geometric 
primitives. Nardi, F., +, LRA April 2019 625-632

J

Jacobian matrices
Configuration Transition Control of a Continuum Surgical Manipulator for 

Improved Kinematic Performance. Zhang, S., +, LRA Oct. 2019 3750-3757
Contact-Implicit Trajectory Optimization Using Orthogonal Collocation. 

Patel, A., +, LRA April 2019 2242-2249
Jacobian-Based Task-Space Motion Planning for MRI-Actuated Continuum 

Robots. Greigarn, T., +, LRA Jan. 2019 145-152
Kinematically Redundant Hybrid Robots With Simple Singularity Condi-

tions and Analytical Inverse Kinematic Solutions. Wen, K., +, LRA Oct. 
2019 3828-3835

Maximizing the Size of Self-Motion Manifolds to Improve Robot Fault Tol-
erance. Almarkhi, A.A., +, LRA July 2019 2653-2660

WSRender: A Workspace Analysis and Visualization Toolbox for Robotic 
Manipulator Design and Verification. Zhang, D., +, LRA Oct. 2019 3836-
3843

Jamming
There's No Place Like Home: Visual Teach and Repeat for Emergency 

Return of Multirotor UAVs During GPS Failure. Warren, M., +, LRA Jan. 
2019 161-168

Joints
Fluid Lubricated Dexterous Finger Mechanism for Human-Like Impact 

Absorbing Capability. Kim, Y., +, LRA Oct. 2019 3971-3978

K

Kalman filters
Autonomous Navigation for Unmanned Underwater Vehicles: Real-Time 

Experiments Using Computer Vision. Manzanilla, A., +, LRA April 2019 
1351-1356

ConFusion: Sensor Fusion for Complex Robotic Systems Using Nonlinear 
Optimization. Sandy, T., +, LRA April 2019 1093-1100

Degenerate Motion Analysis for Aided INS With Online Spatial and Tempo-
ral Sensor Calibration. Yang, Y., +, LRA April 2019 2070-2077

Estimating the Center of Mass and the Angular Momentum Derivative for 
Legged Locomotion—A Recursive Approach. Bailly, F., +, LRA Oct. 2019 
4155-4162

Kinematic Modeling and State Estimation of Exploration Rovers. Lou, Q., +, 
LRA April 2019 1311-1318

Minimum-Time Trajectory Planning Under Intermittent Measurements. 
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Data Propagation and Motion Stereo. Hirata, A., +, LRA Oct. 2019 3806-
3811

Sparse Depth Enhanced Direct Thermal-Infrared SLAM Beyond the Visible 
Spectrum. Shin, Y., +, LRA July 2019 2918-2925

The Road is Enough! Extrinsic Calibration of Non-overlapping Stereo Cam-
era and LiDAR using Road Information. Jeong, J., +, LRA July 2019 2831-
2838

Visual-Inertial Localization With Prior LiDAR Map Constraints. Zuo, X., +, 
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2019 610-617

Deep Visual MPC-Policy Learning for Navigation. Hirose, N., +, LRA Oct. 
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Monocular Semantic Occupancy Grid Mapping With Convolutional Varia-
tional Encoder–Decoder Networks. Lu, C., +, LRA April 2019 445-452

Multi-Task Regression-Based Learning for Autonomous Unmanned Aerial 
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Self-Supervised Learning. Wellhausen, L., +, LRA April 2019 1509-1516

Learning by example
A Therapist-Taught Robotic System for Assistance During Gait Therapy Tar-

geting Foot Drop. Fong, J., +, LRA April 2019 407-413
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tion Over Challenging Terrain. Fahmi, S., +, LRA July 2019 2553-2560

Robust Legged Robot State Estimation Using Factor Graph Optimization. 
Wisth, D., +, LRA Oct. 2019 4507-4514

Sensitivity of Legged Balance Control to Uncertainties and Sampling Period. 
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Lifting
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Optimizing Motor (Re)-Learning With a Robotic Exoskeleton. Agarwal, 
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2019 655-661

A Haptic Object to Quantify the Effect of Feedback Modality on Prosthetic 
Grasping. Kang, J., +, LRA April 2019 1101-1108

A Hybrid Active/Passive Wrist Approach for Increasing Virtual Fixture Stiff-
ness in Comanipulated Robotic Minimally Invasive Surgery. Gruijthuijsen, 
C., +, LRA July 2019 3029-3036

A Lightweight, Efficient Fully Powered Knee Prosthesis With Actively Vari-
able Transmission. Tran, M., +, LRA April 2019 1186-1193

A Magnetically Steered Endolaser Probe for Automated Panretinal Photoco-
agulation. Charreyron, S.L., +, LRA April 2019 xvii-xxiii

A Novel Monolithic Soft Robotic Thumb for an Anthropomorphic Prosthetic 
Hand. Zhou, H., +, LRA April 2019 602-609

A Novel Skin-Stretch Haptic Device for Intuitive Control of Robotic Pros-
theses and Avatars. Colella, N., +, LRA April 2019 1572-1579

A Reliable Gravity Compensation Control Strategy for dVRK Robotic Arms 
With Nonlinear Disturbance Forces. Lin, H., +, LRA Oct. 2019 3892-3899

A Robotic Microscope System to Examine T Cell Receptor Acuity Against 
Tumor Neoantigens: A New Tool for Cancer Immunotherapy Research. 
Ong, L.S., +, LRA April 2019 1760-1767

A Self-Adaptive Motion Scaling Framework for Surgical Robot Remote 
Control. Zhang, D., +, LRA April 2019 359-366

A Soft Exoglove Equipped With a Wearable Muscle-Machine Interface 
Based on Forcemyography and Electromyography. Dwivedi, A., +, LRA 
Oct. 2019 3240-3246

A Soft Pneumatic Actuator as a Haptic Wearable Device for Upper Limb 
Amputees: Toward a Soft Robotic Liner. Huaroto, J.J., +, LRA Jan. 2019 
17-24

A Soft Wearable Robotic Ankle-Foot-Orthosis for Post-Stroke Patients. 
Kwon, J., +, LRA July 2019 2547-2552

A Testbed for Haptic and Magnetic Resonance Imaging-Guided Percutane-
ous Needle Biopsy. Mendoza, E., +, LRA Oct. 2019 3177-3183

A Therapist-Taught Robotic System for Assistance During Gait Therapy Tar-
geting Foot Drop. Fong, J., +, LRA April 2019 407-413
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Adaptive Dynamic Control for Magnetically Actuated Medical Robots. Bar-
ducci, L., +, LRA Oct. 2019 3633-3640

Adaptive Impedance Control Applied to Robot-Aided Neuro-Rehabilitation 
of the Ankle. Perez-Ibarra, J.C., +, LRA April 2019 185-192

Adaptive Oscillator-Based Robust Control for Flexible Hip Assistive Exo-
skeleton. Xue, T., +, LRA Oct. 2019 3318-3323

ANYexo: A Versatile and Dynamic Upper-Limb Rehabilitation Robot. Zim-
mermann, Y., +, LRA Oct. 2019 3649-3656

Application of a Redundant Haptic Interface in Enhancing Soft-Tissue Stiff-
ness Discrimination. Torabi, A., +, LRA April 2019 1037-1044
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Large Diameter. Clark, A.B., +, LRA July 2019 2455-2462
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dinov, I., +, LRA April 2019 414-421

Autonomous Data-Driven Manipulation of Unknown Anisotropic Deform-
able Tissues Using Unmodelled Continuum Manipulators. Alambeigi, F., 
+, LRA April 2019 254-261

Autonomous Flexible Endoscope for Minimally Invasive Surgery With 
Enhanced Safety. Ma, X., +, LRA July 2019 2607-2613
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Forbrigger, C., +, LRA April 2019 1202-1207

Compensation of Environmental Influences on Sensorized-Forceps for Prac-
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Configuration Transition Control of a Continuum Surgical Manipulator for 
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Context-Aware Modeling for Augmented Reality Display Behaviour. Gras, 
G., +, LRA April 2019 562-569

Deep Learning Based Robotic Tool Detection and Articulation Estimation 
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Delayed Output Feedback Control for Gait Assistance and Resistance Using 
a Robotic Exoskeleton. Lim, B., +, LRA Oct. 2019 3521-3528

Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 
Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Design and Control of a High-Torque and Highly Backdrivable Hybrid Soft 
Exoskeleton for Knee Injury Prevention During Squatting. Yu, S., +, LRA 
Oct. 2019 4579-4586

Design and Control of a Multifunctional Ankle Exoskeleton Powered by 
Magnetorheological Actuators to Assist Walking, Jumping, and Landing. 
Khazoom, C., +, LRA July 2019 3083-3090

Design and Fabrication of a 3-D Printed Metallic Flexible Joint for Snake-
Like Surgical Robot. Hu, Y., +, LRA April 2019 1557-1563

Design and Verification of a Gravity-Compensated Tool Handler for Sup-
porting an Automatic Hair-Implanting Device. Suh, J., +, LRA Oct. 2019 
4410-4417

Design of a Miniature Series Elastic Actuator for Bilateral Teleoperations 
Requiring Accurate Torque Sensing and Control. Yu, Y., +, LRA April 2019 
500-507

Design of a Modular Continuum-Articulated Laparoscopic Robotic Tool 
With Decoupled Kinematics. Wu, Z., +, LRA Oct. 2019 3545-3552

Designing, Prototyping, and Testing a Flexible Suturing Robot for Transanal 
Endoscopic Microsurgery. Hu, Y., +, LRA April 2019 1669-1675

Development of Novel Bevel-Geared 5 mm Articulating Wrist for 
Micro-Laparoscopy Instrument. Kim, J., +, LRA Oct. 2019 3711-3718

Dual-Arm Robotic Needle Insertion With Active Tissue Deformation for 
Autonomous Suturing. Zhong, F., +, LRA July 2019 2669-2676

Electrical Bio-Impedance Proximity Sensing for Vitreo-Retinal Micro-Sur-
gery. Schoevaerdts, L., +, LRA Oct. 2019 4086-4093

Exo-Wrist: A Soft Tendon-Driven Wrist-Wearable Robot With Active 
Anchor for Dart-Throwing Motion in Hemiplegic Patients. Choi, H., +, 
LRA Oct. 2019 4499-4506

Explicit Model Predictive Control of a Magnetic Flexible Endoscope. Sca-
glioni, B., +, LRA April 2019 716-723

Grasping Interface With Wet Adhesion and Patterned Morphology: Case of 
Thin Shell. Nguyen, P., +, LRA April 2019 792-799

Hand-Eye Calibration With a Remote Centre of Motion. Pachtrachai, K., +, 
LRA Oct. 2019 3121-3128

High-Bandwidth 3-D Multitrap Actuation Technique for 6-DoF Real-Time 
Control of Optical Robots. Gerena, E., +, LRA April 2019 647-654

High-Performance Continuous Hydraulic Motor for MR Safe Robotic Tele-
operation. Dong, Z., +, LRA April 2019 1964-1971

Hybrid Rigid-Soft Hand Exoskeleton to Assist Functional Dexterity. Rose, 
C.G., +, LRA Jan. 2019 73-80

Improved Human–Robot Collaborative Control of Redundant Robot for 
Teleoperated Minimally Invasive Surgery. Su, H., +, LRA April 2019 1447-
1453

Improving User Performance in Haptics-Based Rehabilitation Exercises by 
Colocation of User's Visual and Motor Axes via a Three-Dimensional Aug-
mented-Reality Display. Ocampo, R., +, LRA April 2019 438-444

Inferring Control Intent During Seated Balance Using Inverse Model Predic-
tive Control. Ramadan, A., +, LRA April 2019 224-230

Interaction Force Estimation Using Extended State Observers: An Applica-
tion to Impedance-Based Assistive and Rehabilitation Robotics. Sebastian, 
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Interconnection and Damping Assignment Passivity-Based Impedance Con-
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tions. Zhang, T., +, LRA April 2019 538-545

Introducing Series Elastic Links for Affordable Torque-Controlled Robots. 
Calanca, A., +, LRA Jan. 2019 137-144

Jacobian-Based Task-Space Motion Planning for MRI-Actuated Continuum 
Robots. Greigarn, T., +, LRA Jan. 2019 145-152

Learning to Navigate Endoscopic Capsule Robots. Turan, M., +, LRA July 
2019 3075-3082

Learning to Predict Ego-Vehicle Poses for Sampling-Based Nonholonomic 
Motion Planning. Banzhaf, H., +, LRA April 2019 1053-1060
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Magnetic Levitation for Soft-Tethered Capsule Colonoscopy Actuated With 
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Modular FBG Bending Sensor for Continuum Neurosurgical Robot. Rah-
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Motion Control of Cable-Driven Continuum Catheter Robot Through Con-
tacts. Zhang, Z., +, LRA April 2019 1852-1859

Multimodal Sensing and Interaction for a Robotic Hand Orthosis. Park, S., 
+, LRA April 2019 315-322

Nanoliter Fluid Handling for Microbiology Via Levitated Magnetic Microro-
bots. Hunter, E.E., +, LRA April 2019 997-1004

On the Development of Adaptive, Tendon-Driven, Wearable Exo-Gloves for 
Grasping Capabilities Enhancement. Gerez, L., +, LRA April 2019 422-429

Online Finger Control Using High-Density EMG and Minimal Training 
Data for Robotic Applications. Barsotti, M., +, LRA April 2019 217-223

Oscillator-Based Transparent Control of an Active/Semiactive Ankle-Foot 
Orthosis. Zhang, Y., +, LRA April 2019 247-253

Performance Evaluation of a Foot Interface to Operate a Robot Arm. Huang, 
Y., +, LRA Oct. 2019 3302-3309

Planning for Flexible Surgical Robots via Bézier Spline Translation. Fauser, 
J., +, LRA Oct. 2019 3270-3277

Play Me Back: A Unified Training Platform for Robotic and Laparoscopic 
Surgery. Abdelaal, A.E., +, LRA April 2019 554-561

Pneumatically Attachable Flexible Rails for Track-Guided Ultrasound Scan-
ning in Robotic-Assisted Partial Nephrectomy—A Preliminary Design 
Study. Stilli, A., +, LRA April 2019 1208-1215

Predictive Optimization of Assistive Force in Admittance Control-Based 
Physical Interaction for Robotic Gait Assistance. Itadera, S., +, LRA Oct. 
2019 3609-3616

Relaying the High-Frequency Contents of Tactile Feedback to Robotic Pros-
thesis Users: Design, Filtering, Implementation, and Validation. Fani, S., 
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Robot-Assisted Training in Laparoscopy Using Deep Reinforcement Learn-
ing. Tan, X., +, LRA April 2019 485-492

Robot-Based Training for People With Mild Cognitive Impairment. Stogl, 
D., +, LRA April 2019 1916-1923
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Sensorless Estimation of the Planar Distal Shape of a Tip-Actuated Endo-
scope. Slawinski, P.R., +, LRA Oct. 2019 3371-3377

Shape-Locking Mechanism of Flexible Joint Using Mechanical Latch With 
Electromagnetic Force. Chung, D.G., +, LRA July 2019 2661-2668

Shared Autonomy of a Flexible Manipulator in Constrained Endoluminal 
Surgical Tasks. Ma, X., +, LRA July 2019 3106-3112

Spine-Inspired Continuum Soft Exoskeleton for Stoop Lifting Assistance. 
Yang, X., +, LRA Oct. 2019 4547-4554

The Effect of Hip Assistance Levels on Human Energetic Cost Using Robotic 
Hip Exoskeletons. Kang, I., +, LRA April 2019 430-437

Three-Degrees-of-Freedom Passive Gravity Compensation Mechanism 
Applicable to Robotic Arm With Remote Center of Motion for Minimally 
Invasive Surgery. Kim, C., +, LRA Oct. 2019 3473-3480

Three-Dimensional Manipulation of a Spherical Object Using Ultrasound 
Plane Waves. Furumoto, T., +, LRA Jan. 2019 81-88

Toward Robot-Assisted Diagnosis of Developmental Coordination Disorder. 
Skarsgard, M., +, LRA April 2019 346-350

Toward Robot-Assisted Photoacoustic Imaging: Implementation Using the 
da Vinci Research Kit and Virtual Fixtures. Moradi, H., +, LRA April 2019 
1807-1814

Using a Robotic Neck Brace for Movement Training of the Head–Neck. 
Zhang, H., +, LRA April 2019 846-853

Visual Servo Control of a Novel Magnetic Actuated Endoscope for Uniportal 
Video-Assisted Thoracic Surgery. Cheng, T., +, LRA July 2019 3098-3105

Medical signal processing
A Soft Exoglove Equipped With a Wearable Muscle-Machine Interface 

Based on Forcemyography and Electromyography. Dwivedi, A., +, LRA 
Oct. 2019 3240-3246

Hierarchical Motion Segmentation Through sEMG for Continuous Lower 
Limb Motions. Park, S., +, LRA Oct. 2019 4402-4409

Identification of Time-Varying and Time-Scalable Synergies From Contin-
uous Electromyographic Patterns. Ramos, F.M., +, LRA July 2019 3053-
3058

Learning to Predict Ego-Vehicle Poses for Sampling-Based Nonholonomic 
Motion Planning. Banzhaf, H., +, LRA April 2019 1053-1060

Online Finger Control Using High-Density EMG and Minimal Training 
Data for Robotic Applications. Barsotti, M., +, LRA April 2019 217-223

Membranes
IPMC Monolithic Thin Film Robots Fabricated Through a Multi-Layer Cast-

ing Process. Kodaira, A., +, LRA April 2019 1335-1342
Mesh generation

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

Meta data
Deep Metadata Fusion for Traffic Light to Lane Assignment. Langenberg, T., 

+, LRA April 2019 973-980
Metals

An Intelligent Metrology Architecture With AVM for Metal Additive Manu-
facturing. Yang, H., +, LRA July 2019 2886-2893

Metrology
An Intelligent Metrology Architecture With AVM for Metal Additive Manu-

facturing. Yang, H., +, LRA July 2019 2886-2893
Microactuators

Contactless Robotic Micromanipulation in Air Using a Magneto-Acoustic 
System. Youssefi, O., +, LRA April 2019 1580-1586

Semi-Supervised Gait Generation With Two Microfluidic Soft Sensors. Kim, 
D., +, LRA July 2019 2501-2507

Microassembling
Contactless Robotic Micromanipulation in Air Using a Magneto-Acoustic 

System. Youssefi, O., +, LRA April 2019 1580-1586
High-Precision Gluing Tasks Based on Thick Films of Glue and a Microro-

botics Approach. Tiwari, B., +, LRA Oct. 2019 4370-4377
Microchannels

Continuous Mechanical Indexing of Single-Cell Spheroids Using a Robot-In-
tegrated Microfluidic Chip. Sakuma, S., +, LRA July 2019 2973-2980

High-Speed On-Chip Mixing by Microvortex Generated by Controlling 
Local Jet Flow Using Dual Membrane Pumps. Kasai, Y., +, LRA July 2019 
2839-2846

Microfabrication
Lightweight Whiskers for Contact, Pre-Contact, and Fluid Velocity Sensing. 

Deer, W., +, LRA April 2019 1978-1984
Microfluidics

Semi-Supervised Gait Generation With Two Microfluidic Soft Sensors. Kim, 
D., +, LRA July 2019 2501-2507

Micromanipulators
Contactless Robotic Micromanipulation in Air Using a Magneto-Acoustic 

System. Youssefi, O., +, LRA April 2019 1580-1586
Process-Integrated State Estimation of Optical Systems With Macro–Micro 

Manipulators Based on Wavefront Filtering. Schindlbeck, C., +, LRA Oct. 
2019 4078-4085

Self-Assembly Magnetic Chain Unit for Bulk Biomaterial Actuation. Lu, H., 
+, LRA April 2019 262-268

Simultaneous Six-Degree-of-Freedom Control of a Single-Body Magnetic 
Microrobot. Giltinan, J., +, LRA April 2019 508-514

Microorganisms
A Robotic Microscope System to Examine T Cell Receptor Acuity Against 

Tumor Neoantigens: A New Tool for Cancer Immunotherapy Research. 
Ong, L.S., +, LRA April 2019 1760-1767

Pellicular Morphing Surfaces for Soft Robots. Digumarti, K.M., +, LRA July 
2019 2304-2309

Microprocessor chips
Evaluation of a Large Scale Event Driven Robot Skin. Bergner, F., +, LRA 

Oct. 2019 4247-4254
Visual-Inertial Guidance With a Plenoptic Camera for Autonomous Under-

water Vehicles. Eisele, J., +, LRA July 2019 2777-2784
Microrobots

A Microrobotic System for Simultaneous Measurement of Turgor Pressure 
and Cell-Wall Elasticity of Individual Growing Plant Cells. Burri, J.T., +, 
LRA April 2019 641-646

Active Perception Based Formation Control for Multiple Aerial Vehicles. 
Tallamraju, R., +, LRA Oct. 2019 4491-4498

Bee+: A 95-mg Four-Winged Insect-Scale Flying Robot Driven by Twinned 
Unimorph Actuators. Yang, X., +, LRA Oct. 2019 4270-4277

Bio-Inspired Terrestrial Motion of Magnetic Soft Millirobots. Venkiteswaran, 
V.K., +, LRA April 2019 1753-1759

Computational Resources of Miniature Robots: Classification and Implica-
tions. Trenkwalder, S.M., LRA July 2019 2722-2729

Contactless Robotic Micromanipulation in Air Using a Magneto-Acoustic 
System. Youssefi, O., +, LRA April 2019 1580-1586

Distance-Based Cooperative Relative Localization for Leader-Following 
Control of MAVs. Nguyen, T., +, LRA Oct. 2019 3641-3648

Four Wings: An Insect-Sized Aerial Robot With Steering Ability and Pay-
load Capacity for Autonomy. Fuller, S.B., LRA April 2019 570-577

High-Bandwidth 3-D Multitrap Actuation Technique for 6-DoF Real-Time 
Control of Optical Robots. Gerena, E., +, LRA April 2019 647-654

High-Precision Gluing Tasks Based on Thick Films of Glue and a Microro-
botics Approach. Tiwari, B., +, LRA Oct. 2019 4370-4377

Nanoliter Fluid Handling for Microbiology Via Levitated Magnetic Microro-
bots. Hunter, E.E., +, LRA April 2019 997-1004

Self-Assembly Magnetic Chain Unit for Bulk Biomaterial Actuation. Lu, H., 
+, LRA April 2019 262-268

Swarm Aggregation Without Communication and Global Positioning. Shah, 
D., +, LRA April 2019 886-893

Unsupervised Tuning of Filter Parameters Without Ground-Truth Applied to 
Aerial Robots. Li, S., +, LRA Oct. 2019 4102-4107

Visual Servoing of Miniature Magnetic Film Swimming Robots for 3-D 
Arbitrary Path Following. Huang, C., +, LRA Oct. 2019 4185-4191

Microscopy
3-D Image Reconstruction of Biological Organelles With a Robot-Aided 

Microscopy System for Intracellular Surgery. Gao, W., +, LRA April 2019 
231-238

Microsensors
Lightweight Whiskers for Contact, Pre-Contact, and Fluid Velocity Sensing. 

Deer, W., +, LRA April 2019 1978-1984
Semi-Supervised Gait Generation With Two Microfluidic Soft Sensors. Kim, 

D., +, LRA July 2019 2501-2507



4678 IEEE ROBOTICS AND AUTOMATION LETTERS

+ Check author entry for coauthors

Middleware
Black Block Recorder: Immutable Black Box Logging for Robots via Block-

chain. White, R., +, LRA Oct. 2019 3812-3819
Military aircraft

Mid-Air Conflict Avoidance and Recovery: An Acceleration-Based 
Approach for Unmanned Aircraft. Gunasinghe, D., +, LRA April 2019 
2054-2061

Minimally invasive surgery
A Reliable Gravity Compensation Control Strategy for dVRK Robotic Arms 

With Nonlinear Disturbance Forces. Lin, H., +, LRA Oct. 2019 3892-3899
Minimization

General Hand–Eye Calibration Based on Reprojection Error Minimization. 
Koide, K., +, LRA April 2019 1021-1028

Iteratively Reweighted Midpoint Method for Fast Multiple View Triangula-
tion. Yang, K., +, LRA April 2019 708-715

Mining
TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-

ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Mixing
Sensing the Frictional State of a Robotic Skin via Subtractive Color Mixing. 

Lin, X., +, LRA July 2019 2386-2392
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A Generative Neural Network for Learning Coordinated Reach-Grasp 
Motions. Chong, E., +, LRA July 2019 2769-2776

Bayesian Gaussian Mixture Model for Robotic Policy Imitation. Pignat, E., 
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tion in Large Environments. Corah, M., +, LRA April 2019 1715-1721
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O'Meadhra, C., +, LRA April 2019 2015-2022

Mobile robots
1-Day Learning, 1-Year Localization: Long-Term LiDAR Localization 
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A Comparison Between Decentralized Local and Global Methods for Con-
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Kim, D., +, LRA July 2019 2289-2295
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Accurate and Efficient Seafloor Observations With Multiple Autonomous 
Underwater Vehicles: Theory and Experiments in a Hydrothermal Vent 
Field. Matsuda, T., +, LRA July 2019 2333-2339

Active Localization of Gas Leaks Using Fluid Simulation. Asenov, M., +, 
LRA April 2019 1776-1783

Active Perception Based Formation Control for Multiple Aerial Vehicles. 
Tallamraju, R., +, LRA Oct. 2019 4491-4498

Adaptive Dynamic Control for Magnetically Actuated Medical Robots. Bar-
ducci, L., +, LRA Oct. 2019 3633-3640

Adaptive Impedance Control Applied to Robot-Aided Neuro-Rehabilitation 
of the Ankle. Perez-Ibarra, J.C., +, LRA April 2019 185-192

Adaptive Sampling and Reduced-Order Modeling of Dynamic Processes by 
Robot Teams. Salam, T., +, LRA April 2019 477-484

AgriColMap: Aerial-Ground Collaborative 3D Mapping for Precision Farm-
ing. Potena, C., +, LRA April 2019 1085-1092

An Efficient Scheduling Algorithm for Multi-Robot Task Allocation in 
Assembling Aircraft Structures. Tereshchuk, V., +, LRA Oct. 2019 3844-
3851

An Interaction-Aware Lane Change Behavior Planner for Automated Vehi-
cles on Highways Based on Polygon Clipping. Schmidt, M., +, LRA April 
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An Optimal Planning Framework to Deploy Self-Reconfigurable Modular 
Robots. Khodr, H., +, LRA Oct. 2019 4278-4285

Asymptotic Stabilization of Nonholonomic Robots Leveraging Singularity. 
Li, Z., +, LRA Jan. 2019 41-48

Automated Abstraction of Manipulation Domains for Cost-Based Reactive 
Synthesis. He, K., +, LRA April 2019 285-292

Automatic Multi-Sensor Extrinsic Calibration For Mobile Robots. Zuni-
ga-Noel, D., +, LRA July 2019 2862-2869

Autonomous Data-Driven Manipulation of Unknown Anisotropic Deform-
able Tissues Using Unmodelled Continuum Manipulators. Alambeigi, F., 
+, LRA April 2019 254-261

Autonomous Exploration of Complex Underwater Environments Using a 
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1619-1625

Autonomous Free-Form Trenching Using a Walking Excavator. Jud, D., +, 
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Autonomous Navigation for Unmanned Underwater Vehicles: Real-Time 
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Autonomous Precision Pouring From Unknown Containers. Kennedy, M., +, 
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Balancing Using Vertical Center-of-Mass Motion: A 2-D Analysis From 
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Bee+: A 95-mg Four-Winged Insect-Scale Flying Robot Driven by Twinned 
Unimorph Actuators. Yang, X., +, LRA Oct. 2019 4270-4277

Certifiably Globally Optimal Extrinsic Calibration From Per-Sensor Egomo-
tion. Giamou, M., +, LRA April 2019 367-374

Chance-Constrained Collision Avoidance for MAVs in Dynamic Environ-
ments. Zhu, H., +, LRA April 2019 776-783

Collision Avoidance of Arbitrarily Shaped Deforming Objects Using Colli-
sion Cones. Sunkara, V., +, LRA April 2019 2156-2163
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and Control. Vergara P., C.A., +, LRA April 2019 1892-1899
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ConFusion: Sensor Fusion for Complex Robotic Systems Using Nonlinear 
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ized Traveling Salesman Problem With Neighborhoods. Faigl, J., +, LRA 
July 2019 2439-2446

Frequency-Aware Model Predictive Control. Grandia, R., +, LRA April 2019 
1517-1524

Guiding Autonomous Exploration With Signal Temporal Logic. Barbosa, 
F.S., +, LRA Oct. 2019 3332-3339

High-Speed Humanoid Robot Arm for Badminton Using Pneumatic-Electric 
Hybrid Actuators. Mori, S., +, LRA Oct. 2019 3601-3608

How Fast Is Too Fast? The Role of Perception Latency in High-Speed Sense 
and Avoid. Falanga, D., +, LRA April 2019 1884-1891

Idiothetic Verticality Estimation Through Head Stabilization Strategy. 
Farkhatdinov, I., +, LRA July 2019 2677-2682

Incorporating Safety Into Parametric Dynamic Movement Primitives. Kim, 
H., +, LRA July 2019 2260-2267

Incorporating Trust and Self-Confidence Analysis in the Guidance and Con-
trol of (Semi)Autonomous Mobile Robotic Systems. Saeidi, H., +, LRA 
April 2019 239-246

Inertial Yaw-Independent Velocity and Attitude Estimation for High-Speed 
Quadrotor Flight. Svacha, J., +, LRA April 2019 1109-1116

Inferring 3D Shapes of Unknown Rigid Objects in Clutter Through Inverse 
Physics Reasoning. Song, C., +, LRA April 2019 201-208

Information-Guided Robotic Maximum Seek-and-Sample in Partially 
Observable Continuous Environments. Flaspohler, G., +, LRA Oct. 2019 
3782-3789

Iteratively Refined Feasibility Checks in Robotic Assembly Sequence Plan-
ning. Rodriguez, I., +, LRA April 2019 1416-1423

Keep Rollin’—Whole-Body Motion Control and Planning for Wheeled 
Quadrupedal Robots. Bjelonic, M., +, LRA April 2019 2116-2123

Learning Feasibility for Task and Motion Planning in Tabletop Environ-
ments. Wells, A.M., +, LRA April 2019 1255-1262

Learning to See the Wood for the Trees: Deep Laser Localization in Urban 
and Natural Environments on a CPU. Tinchev, G., +, LRA April 2019 1327-
1334

Lifelong Federated Reinforcement Learning: A Learning Architecture for 
Navigation in Cloud Robotic Systems. Liu, B., +, LRA Oct. 2019 4555-
4562

Low-Level Control of a Quadrotor With Deep Model-Based Reinforcement 
Learning. Lambert, N.O., +, LRA Oct. 2019 4224-4230

LSwarm: Efficient Collision Avoidance for Large Swarms With Coverage 
Constraints in Complex Urban Scenes. Arul, S.H., +, LRA Oct. 2019 3940-
3947

Material–Robot System for Assembly of Discrete Cellular Structures. Jenett, 
B., +, LRA Oct. 2019 4019-4026

Minimum-Time Trajectory Planning Under Intermittent Measurements. 
Penin, B., +, LRA Jan. 2019 153-160

Modeling Grasp Type Improves Learning-Based Grasp Planning. Lu, Q., +, 
LRA April 2019 784-791

Multi-Robot Motion Planning With Dynamics via Coordinated Sam-
pling-Based Expansion Guided by Multi-Agent Search. Le, D., +, LRA 
April 2019 1868-1875

Multi-Task Regression-Based Learning for Autonomous Unmanned Aerial 
Vehicle Flight Control Within Unstructured Outdoor Environments. 
Maciel-Pearson, B.G., +, LRA Oct. 2019 4116-4123

Multiple Hypothesis Semantic Mapping for Robust Data Association. Bern-
reiter, L., +, LRA Oct. 2019 3255-3262

Near-Optimal Path Planning for a Car-Like Robot Visiting a Set of Way-
points With Field of View Constraints. Rathinam, S., +, LRA April 2019 
391-398

On the Similarities and Differences Among Contact Models in Robot Simu-
lation. Horak, P.C., +, LRA April 2019 493-499

Optimal Structure Synthesis for Environment Augmenting Robots. Tosun, T., 
+, LRA April 2019 1069-1076

Optimal Trajectory Generation for Quadrotor Teach-and-Repeat. Gao, F., +, 
LRA April 2019 1493-1500

Optimization Based Multi-View Coverage Path Planning for Autonomous 
Structure From Motion Recordings. Lindner, S., +, LRA Oct. 2019 3278-
3285

Persistent and Robust Execution of MAPF Schedules in Warehouses. Honig, 
W., +, LRA April 2019 1125-1131

Planning Approximate Exploration Trajectories for Model-Free Reinforce-
ment Learning in Contact-Rich Manipulation. Hoppe, S., +, LRA Oct. 2019 
4042-4047

Plant Phenotyping by Deep-Learning-Based Planner for Multi-Robots. Wu, 
C., +, LRA Oct. 2019 3113-3120

Pre-Grasp Sliding Manipulation of Thin Objects Using Soft, Compliant, or 
Underactuated Hands. Hang, K., +, LRA April 2019 662-669

PRIMAL: Pathfinding via Reinforcement and Imitation Multi-Agent Learn-
ing. Sartoretti, G., +, LRA July 2019 2378-2385

Probabilistic Completeness of RRT for Geometric and Kinodynamic Plan-
ning With Forward Propagation. Kleinbort, M., +, LRA April 2019 x-xvi

Proprioceptive Localization Assisted by Magnetoreception: A Minimalist 
Intermittent Heading Based Approach. Cheng, H., +, LRA April 2019 586-
593

Regeneration of Normal Distributions Transform for Target Lattice Based 
on Fusion of Truncated Gaussian Components. Hong, H., +, LRA April 
2019 684-691

Relative Autonomy and Navigation for Command and Control of Low-Cost 
Autonomous Underwater Vehicles. Fischell, E.M., +, LRA April 2019 
1800-1806

Rendezvous Planning for Multiple AUVs With Mobile Charging Stations in 
Dynamic Currents. Li, B., +, LRA April 2019 1653-1660

Resilient Active Target Tracking With Multiple Robots. Zhou, L., +, LRA 
Jan. 2019 129-136

Restricted Orientation Dubins Path With Application to Sailboats. Vautier, 
U., +, LRA Oct. 2019 4515-4522

Risk-Aware Motion Planning and Control Using CVaR-Constrained Optimi-
zation. Hakobyan, A., +, LRA Oct. 2019 3924-3931

Robust and Efficient Quadrotor Trajectory Generation for Fast Autonomous 
Flight. Zhou, B., +, LRA Oct. 2019 3529-3536

Robust Legged Robot State Estimation Using Factor Graph Optimization. 
Wisth, D., +, LRA Oct. 2019 4507-4514

Robust Moving Path Following Control for Robotic Vehicles: Theory and 
Experiments. Reis, M.F., +, LRA Oct. 2019 3192-3199

Rover-IRL: Inverse Reinforcement Learning With Soft Value Iteration Net-
works for Planetary Rover Path Planning. Pflueger, M., +, LRA April 2019 
1387-1394

Safe Navigation With Human Instructions in Complex Scenes. Hu, Z., +, 
LRA April 2019 753-760

Sampling-Based Path Planning for Cooperative Autonomous Maritime Vehi-
cles to Reduce Uncertainty in Range-Only Localization. Willners, J.S., +, 
LRA Oct. 2019 3987-3994

Sensitivity of Legged Balance Control to Uncertainties and Sampling Period. 
Villa, N.A., +, LRA Oct. 2019 3665-3670

Sliding-Window Temporal Attention Based Deep Learning System for 
Robust Sensor Modality Fusion for UGV Navigation. Unlu, H.U., +, LRA 
Oct. 2019 4216-4223

Specifying Dual-Arm Robot Planning Problems Through Natural Language 
and Demonstration. Behrens, J.K., +, LRA July 2019 2622-2629

T*: Time-Optimal Risk-Aware Motion Planning for Curvature-Constrained 
Vehicles. Song, J., +, LRA Jan. 2019 33-40

Task-Specific Manipulator Design and Trajectory Synthesis. Whitman, J., +, 
LRA April 2019 301-308

There's No Place Like Home: Visual Teach and Repeat for Emergency 
Return of Multirotor UAVs During GPS Failure. Warren, M., +, LRA Jan. 
2019 161-168

Time-Optimal Path Tracking for Jerk Controlled Robots. Palleschi, A., +, 
LRA Oct. 2019 3932-3939
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Timed-Elastic Bands for Manipulation Motion Planning. Magyar, B., +, LRA 
Oct. 2019 3513-3520

Toward a Generic Diver-Following Algorithm: Balancing Robustness and 
Efficiency in Deep Visual Detection. Islam, M.J., +, LRA Jan. 2019 113-
120

Unsupervised Tuning of Filter Parameters Without Ground-Truth Applied to 
Aerial Robots. Li, S., +, LRA Oct. 2019 4102-4107

Using Human Attention to Address Human–Robot Motion. Paulin, R., +, 
LRA April 2019 2038-2045

Visual Servoing of Miniature Magnetic Film Swimming Robots for 3-D 
Arbitrary Path Following. Huang, C., +, LRA Oct. 2019 4185-4191

VUNet: Dynamic Scene View Synthesis for Traversability Estimation Using 
an RGB Camera. Hirose, N., +, LRA April 2019 2062-2069

Patient diagnosis
A Hand-Held Robot for Precise and Safe PIVC. Cheng, Z., +, LRA April 

2019 655-661
Toward Robot-Assisted Diagnosis of Developmental Coordination Disorder. 

Skarsgard, M., +, LRA April 2019 346-350
Patient monitoring

3-D Canonical Pose Estimation and Abnormal Gait Recognition With a Sin-
gle RGB-D Camera. Guo, Y., +, LRA Oct. 2019 3617-3624

Patient rehabilitation
A Framework for Adaptation of Training Task, Assistance and Feedback for 

Optimizing Motor (Re)-Learning With a Robotic Exoskeleton. Agarwal, 
P., +, LRA April 2019 808-815

A Soft Exoglove Equipped With a Wearable Muscle-Machine Interface 
Based on Forcemyography and Electromyography. Dwivedi, A., +, LRA 
Oct. 2019 3240-3246

A Soft Wearable Robotic Ankle-Foot-Orthosis for Post-Stroke Patients. 
Kwon, J., +, LRA July 2019 2547-2552

A Therapist-Taught Robotic System for Assistance During Gait Therapy Tar-
geting Foot Drop. Fong, J., +, LRA April 2019 407-413

Adaptive Impedance Control Applied to Robot-Aided Neuro-Rehabilitation 
of the Ankle. Perez-Ibarra, J.C., +, LRA April 2019 185-192

Adaptive Oscillator-Based Robust Control for Flexible Hip Assistive Exo-
skeleton. Xue, T., +, LRA Oct. 2019 3318-3323

ANYexo: A Versatile and Dynamic Upper-Limb Rehabilitation Robot. Zim-
mermann, Y., +, LRA Oct. 2019 3649-3656

Assisting Human Balance in Standing With a Robotic Exoskeleton. Farkhat-
dinov, I., +, LRA April 2019 414-421

Delayed Output Feedback Control for Gait Assistance and Resistance Using 
a Robotic Exoskeleton. Lim, B., +, LRA Oct. 2019 3521-3528

Design and Control of a High-Torque and Highly Backdrivable Hybrid Soft 
Exoskeleton for Knee Injury Prevention During Squatting. Yu, S., +, LRA 
Oct. 2019 4579-4586

Design and Control of a Multifunctional Ankle Exoskeleton Powered by 
Magnetorheological Actuators to Assist Walking, Jumping, and Landing. 
Khazoom, C., +, LRA July 2019 3083-3090

Design of a Compliant Mechanical Device for Upper Leg Rehabilitation. 
Fedorov, D., +, LRA April 2019 870-877

Exo-Wrist: A Soft Tendon-Driven Wrist-Wearable Robot With Active 
Anchor for Dart-Throwing Motion in Hemiplegic Patients. Choi, H., +, 
LRA Oct. 2019 4499-4506

Hybrid Rigid-Soft Hand Exoskeleton to Assist Functional Dexterity. Rose, 
C.G., +, LRA Jan. 2019 73-80

Improving User Performance in Haptics-Based Rehabilitation Exercises by 
Colocation of User's Visual and Motor Axes via a Three-Dimensional Aug-
mented-Reality Display. Ocampo, R., +, LRA April 2019 438-444

Inferring Control Intent During Seated Balance Using Inverse Model Predic-
tive Control. Ramadan, A., +, LRA April 2019 224-230

Interaction Force Estimation Using Extended State Observers: An Applica-
tion to Impedance-Based Assistive and Rehabilitation Robotics. Sebastian, 
G., +, LRA April 2019 1156-1161

Learning to Predict Ego-Vehicle Poses for Sampling-Based Nonholonomic 
Motion Planning. Banzhaf, H., +, LRA April 2019 1053-1060

Multimodal Sensing and Interaction for a Robotic Hand Orthosis. Park, S., 
+, LRA April 2019 315-322

Oscillator-Based Transparent Control of an Active/Semiactive Ankle-Foot 
Orthosis. Zhang, Y., +, LRA April 2019 247-253

Predictive Optimization of Assistive Force in Admittance Control-Based 
Physical Interaction for Robotic Gait Assistance. Itadera, S., +, LRA Oct. 
2019 3609-3616

Robot-Based Training for People With Mild Cognitive Impairment. Stogl, 
D., +, LRA April 2019 1916-1923

Spine-Inspired Continuum Soft Exoskeleton for Stoop Lifting Assistance. 
Yang, X., +, LRA Oct. 2019 4547-4554

The Effect of Hip Assistance Levels on Human Energetic Cost Using Robotic 
Hip Exoskeletons. Kang, I., +, LRA April 2019 430-437

Patient treatment
A Robotic Microscope System to Examine T Cell Receptor Acuity Against 

Tumor Neoantigens: A New Tool for Cancer Immunotherapy Research. 
Ong, L.S., +, LRA April 2019 1760-1767

A Therapist-Taught Robotic System for Assistance During Gait Therapy Tar-
geting Foot Drop. Fong, J., +, LRA April 2019 407-413

Adaptive Impedance Control Applied to Robot-Aided Neuro-Rehabilitation 
of the Ankle. Perez-Ibarra, J.C., +, LRA April 2019 185-192

Exo-Wrist: A Soft Tendon-Driven Wrist-Wearable Robot With Active 
Anchor for Dart-Throwing Motion in Hemiplegic Patients. Choi, H., +, 
LRA Oct. 2019 4499-4506

Improving User Performance in Haptics-Based Rehabilitation Exercises by 
Colocation of User's Visual and Motor Axes via a Three-Dimensional Aug-
mented-Reality Display. Ocampo, R., +, LRA April 2019 438-444

Learning to Predict Ego-Vehicle Poses for Sampling-Based Nonholonomic 
Motion Planning. Banzhaf, H., +, LRA April 2019 1053-1060

Pattern clustering
A Novel Point Cloud Compression Algorithm Based on Clustering. Sun, X., 

+, LRA April 2019 2132-2139
Computing 3-D From-Region Visibility Using Visibility Integrity. Zhi, J., +, 

LRA Oct. 2019 4286-4291
Pedestrian Motion Model Using Non-Parametric Trajectory Clustering and 

Discrete Transition Points. Han, Y., +, LRA July 2019 2614-2621
Pattern recognition

Activity Recognition for Ergonomics Assessment of Industrial Tasks With 
Automatic Feature Selection. Malaise, A., +, LRA April 2019 1132-1139

Payloads
Interaction Templates for Multi-Robot Systems. Motes, J., +, LRA July 2019 

2926-2933
Pedestrians

Bio-LSTM: A Biomechanically Inspired Recurrent Neural Network for 3-D 
Pedestrian Pose and Gait Prediction. Du, X., +, LRA April 2019 1501-1508

Environment-Aware Multi-Target Tracking of Pedestrians. Doellinger, J., +, 
LRA April 2019 1831-1837

Learning Generative Socially Aware Models of Pedestrian Motion. Blaiotta, 
C., LRA Oct. 2019 3433-3440

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

Pediatrics
A Hand-Held Robot for Precise and Safe PIVC. Cheng, Z., +, LRA April 

2019 655-661
Toward Robot-Assisted Diagnosis of Developmental Coordination Disorder. 

Skarsgard, M., +, LRA April 2019 346-350
Walking With a Weighted Pelvic Belt or With an Equivalent Pure Downward 

Force on the Pelvis: Are These Different?. Ghonasgi, K., +, LRA April 
2019 309-314

Pendulums
Walking With a Weighted Pelvic Belt or With an Equivalent Pure Downward 

Force on the Pelvis: Are These Different?. Ghonasgi, K., +, LRA April 
2019 309-314

Performance evaluation
Analysis of Ground Effect for Small-Scale UAVs in Forward Flight. Kan, X., 

+, LRA Oct. 2019 3860-3867
WSRender: A Workspace Analysis and Visualization Toolbox for Robotic 

Manipulator Design and Verification. Zhang, D., +, LRA Oct. 2019 3836-
3843
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Permanent magnets
Adaptive Dynamic Control for Magnetically Actuated Medical Robots. Bar-

ducci, L., +, LRA Oct. 2019 3633-3640
Explicit Model Predictive Control of a Magnetic Flexible Endoscope. Sca-

glioni, B., +, LRA April 2019 716-723
Magnetic Levitation for Soft-Tethered Capsule Colonoscopy Actuated With 

a Single Permanent Magnet: A Dynamic Control Approach. Pittiglio, G., 
+, LRA April 2019 1224-1231

Reconsidering Six-Degree-of-Freedom Magnetic Actuation Across Scales. 
Thornley, C.R., +, LRA July 2019 2325-2332

Perturbation methods
Learning Replanning Policies With Direct Policy Search. Brandherm, F., +, 

LRA April 2019 2196-2203
Phantoms

A Hand-Held Robot for Precise and Safe PIVC. Cheng, Z., +, LRA April 
2019 655-661

A Magnetically Steered Endolaser Probe for Automated Panretinal Photoco-
agulation. Charreyron, S.L., +, LRA April 2019 xvii-xxiii

A Testbed for Haptic and Magnetic Resonance Imaging-Guided Percutane-
ous Needle Biopsy. Mendoza, E., +, LRA Oct. 2019 3177-3183

Adaptive Dynamic Control for Magnetically Actuated Medical Robots. Bar-
ducci, L., +, LRA Oct. 2019 3633-3640

Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 
Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Explicit Model Predictive Control of a Magnetic Flexible Endoscope. Sca-
glioni, B., +, LRA April 2019 716-723

Improved Human–Robot Collaborative Control of Redundant Robot for 
Teleoperated Minimally Invasive Surgery. Su, H., +, LRA April 2019 1447-
1453

Magnetic Levitation for Soft-Tethered Capsule Colonoscopy Actuated With 
a Single Permanent Magnet: A Dynamic Control Approach. Pittiglio, G., 
+, LRA April 2019 1224-1231

Real-Time 3-D Shape Instantiation for Partially Deployed Stent Segments 
From a Single 2-D Fluoroscopic Image in Fenestrated Endovascular Aortic 
Repair. Zheng, J., +, LRA Oct. 2019 3703-3710

Phase estimation
Robust and Adaptive Lower Limb Prosthesis Stance Control via Extended 

Kalman Filter-Based Gait Phase Estimation. Thatte, N., +, LRA Oct. 2019 
3129-3136

Photoacoustic effect
Toward Robot-Assisted Photoacoustic Imaging: Implementation Using the 

da Vinci Research Kit and Virtual Fixtures. Moradi, H., +, LRA April 2019 
1807-1814

Physiological models
Spine-Inspired Continuum Soft Exoskeleton for Stoop Lifting Assistance. 

Yang, X., +, LRA Oct. 2019 4547-4554
Walking With a Weighted Pelvic Belt or With an Equivalent Pure Downward 

Force on the Pelvis: Are These Different?. Ghonasgi, K., +, LRA April 
2019 309-314

Piezoelectric actuators
Bee+: A 95-mg Four-Winged Insect-Scale Flying Robot Driven by Twinned 

Unimorph Actuators. Yang, X., +, LRA Oct. 2019 4270-4277
High-Speed On-Chip Mixing by Microvortex Generated by Controlling 

Local Jet Flow Using Dual Membrane Pumps. Kasai, Y., +, LRA July 2019 
2839-2846

Pipes
Behavior of the Fusion Hole in Tungsten Inert Gas Thin-Plate Welding. Guo, 

Y., +, LRA July 2019 2801-2806
Straight-Fiber-Type Artificial Muscle Deformation Under Pressurization. 

Kojima, A., +, LRA July 2019 2592-2598
Pistons

A Self-Folding Pneumatic Piston for Mechanically Robust Origami Robots. 
Liu, C., +, LRA April 2019 1372-1378

Capillary Force Gripper for Complex-Shaped Micro-Objects With Fast 
Droplet Forming by On–Off Control of a Piston Slider. Hagiwara, W., +, 
LRA Oct. 2019 3695-3702

Planetary rovers
Evaluation of Hopping Robot Performance With Novel Foot Pad Design on 

Natural Terrain for Hopper Development. Sakamoto, K., +, LRA Oct. 2019 
3294-3301

Kinematic Modeling and State Estimation of Exploration Rovers. Lou, Q., +, 
LRA April 2019 1311-1318

Rover-IRL: Inverse Reinforcement Learning With Soft Value Iteration Net-
works for Planetary Rover Path Planning. Pflueger, M., +, LRA April 2019 
1387-1394

Whole-Body Locomotion and Posture Control on a Torque-Controlled 
Hydraulic Rover. Hyon, S., +, LRA Oct. 2019 4587-4594

Planetary surfaces
Evaluation of Hopping Robot Performance With Novel Foot Pad Design on 

Natural Terrain for Hopper Development. Sakamoto, K., +, LRA Oct. 2019 
3294-3301

Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 
+, LRA April 2019 1626-1632

Planning
Adaptive Risk-Based Replanning For Human-Aware Multi-Robot Task Allo-

cation With Local Perception. Talebpour, Z., +, LRA Oct. 2019 3790-3797
Designing a Mechanical Tool for Robots With Two-Finger Parallel Grippers. 

Hu, Z., +, LRA July 2019 2981-2988
Interaction Templates for Multi-Robot Systems. Motes, J., +, LRA July 2019 

2926-2933
Learning Replanning Policies With Direct Policy Search. Brandherm, F., +, 

LRA April 2019 2196-2203
Occlusion-Aware Risk Assessment for Autonomous Driving in Urban Envi-

ronments. Yu, M., +, LRA April 2019 2235-2241
Planning (artificial intelligence)

Flexible Production Systems: Automated Generation of Operations Plans 
Based on ISA-95 and PDDL. Wally, B., +, LRA Oct. 2019 4062-4069

Learning to Plan Hierarchically From Curriculum. Morere, P., +, LRA July 
2019 2815-2822

Persistent and Robust Execution of MAPF Schedules in Warehouses. Honig, 
W., +, LRA April 2019 1125-1131

Plant Phenotyping by Deep-Learning-Based Planner for Multi-Robots. Wu, 
C., +, LRA Oct. 2019 3113-3120

Toward Affordance Detection and Ranking on Novel Objects for Real-World 
Robotic Manipulation. Chu, F., +, LRA Oct. 2019 4070-4077

Plastics
Introducing Series Elastic Links for Affordable Torque-Controlled Robots. 

Calanca, A., +, LRA Jan. 2019 137-144
Plates (structures)

Behavior of the Fusion Hole in Tungsten Inert Gas Thin-Plate Welding. Guo, 
Y., +, LRA July 2019 2801-2806

Pneumatic actuators
A Hybrid Gripper With Soft Material and Rigid Structures. Park, W., +, LRA 

Jan. 2019 65-72
A Simple Tripod Mobile Robot Using Soft Membrane Vibration Actuators. 

Kim, D., +, LRA July 2019 2289-2295
A Soft Pneumatic Actuator as a Haptic Wearable Device for Upper Limb 

Amputees: Toward a Soft Robotic Liner. Huaroto, J.J., +, LRA Jan. 2019 
17-24

Acoustic Length Sensor for Soft Extensible Pneumatic Actuators With a Fre-
quency Characteristics Model. Takaki, K., +, LRA Oct. 2019 4292-4297

Design and Analysis of Pneumatic 2-DoF Soft Haptic Devices for Shear Dis-
play. Kanjanapas, S., +, LRA April 2019 1365-1371

Design and Modeling of an Extensible Soft Robotic Arm. Chen, X., +, LRA 
Oct. 2019 4208-4215

High-Speed Humanoid Robot Arm for Badminton Using Pneumatic-Electric 
Hybrid Actuators. Mori, S., +, LRA Oct. 2019 3601-3608

IMU-Based Active Safe Control of a Variable Stiffness Soft Actuator. Lin, 
N., +, LRA April 2019 1247-1254

Intuitive Control of a Robotic Arm and Hand System With Pneumatic Haptic 
Feedback. Li, S., +, LRA Oct. 2019 4424-4430

Pre-Charged Pneumatic Soft Gripper With Closed-Loop Control. Li, Y., +, 
LRA April 2019 1402-1408
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Rotational Angle Control of a Twisted Polymeric Fiber Actuator by an Esti-
mated Temperature Feedback. Tahara, K., +, LRA July 2019 2447-2454

Theoretical Foundation for Design of Friction-Tunable Soft Finger With 
Wrinkle's Morphology. Trinh, H.X., +, LRA Oct. 2019 4027-4034

Pneumatic systems
Modeling Novel Soft Mechanosensors Based on Air-Flow Measurements. 

Navarro, S.E., +, LRA Oct. 2019 4338-4345
Morphing Robots Using Robotic Skins That Sculpt Clay. Shah, D.S., +, LRA 

April 2019 2204-2211
Pre-Charged Pneumatic Soft Gripper With Closed-Loop Control. Li, Y., +, 

LRA April 2019 1402-1408
Polymer fibers

Rotational Angle Control of a Twisted Polymeric Fiber Actuator by an Esti-
mated Temperature Feedback. Tahara, K., +, LRA July 2019 2447-2454

Polymer films
Design and Experimental Study of Dragonfly-Inspired Flexible Blade to 

Improve Safety of Drones. Jang, J., +, LRA Oct. 2019 4200-4207
Polymer foams

Expanding Foam as the Material for Fabrication, Prototyping and Exper-
imental Assessment of Low-Cost Soft Robots With Embedded Sensing. 
Somm, L., +, LRA April 2019 761-768

Polymers
Bio-Inspired Terrestrial Motion of Magnetic Soft Millirobots. Venkiteswaran, 

V.K., +, LRA April 2019 1753-1759
IPMC Monolithic Thin Film Robots Fabricated Through a Multi-Layer Cast-

ing Process. Kodaira, A., +, LRA April 2019 1335-1342
Rotational Angle Control of a Twisted Polymeric Fiber Actuator by an Esti-

mated Temperature Feedback. Tahara, K., +, LRA July 2019 2447-2454
Polynomials

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

Cooperative Visual-Inertial Sensor Fusion: The Analytic Solution. Marti-
nelli, A., +, LRA April 2019 453-460

Geometric Relation Distribution for Place Recognition. Lodi Rizzini, D., +, 
LRA April 2019 523-529

Pose estimation
3-D Canonical Pose Estimation and Abnormal Gait Recognition With a Sin-

gle RGB-D Camera. Guo, Y., +, LRA Oct. 2019 3617-3624
A Joint Optimization Approach of LiDAR-Camera Fusion for Accurate 

Dense 3-D Reconstructions. Zhen, W., +, LRA Oct. 2019 3585-3592
A White-Noise-on-Jerk Motion Prior for Continuous-Time Trajectory Esti-

mation on SE(3). Tang, T.Y., +, LRA April 2019 594-601
Autonomous Navigation for Unmanned Underwater Vehicles: Real-Time 

Experiments Using Computer Vision. Manzanilla, A., +, LRA April 2019 
1351-1356

Autonomous Parallelization of Resource-Aware Robotic Task Nodes. Brun-
ner, S.G., +, LRA July 2019 2599-2606

Bio-LSTM: A Biomechanically Inspired Recurrent Neural Network for 3-D 
Pedestrian Pose and Gait Prediction. Du, X., +, LRA April 2019 1501-1508

Camera Pose Estimation Based on PnL With a Known Vertical Direction. 
Lecrosnier, L., +, LRA Oct. 2019 3852-3859

Context-Aware Depth and Pose Estimation for Bronchoscopic Navigation. 
Shen, M., +, LRA April 2019 732-739

Direct Relative Edge Optimization, A Robust Alternative for Pose Graph 
Optimization. Jackson, J., +, LRA April 2019 1932-1939

Distinguishing Refracted Features Using Light Field Cameras With Applica-
tion to Structure From Motion. Tsai, D., +, LRA April 2019 177-184

Experimental Comparison of Visual-Aided Odometry Methods for Rail 
Vehicles. Tschopp, F., +, LRA April 2019 1815-1822
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Rapid prototyping (industrial)
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Motion Planning. Banzhaf, H., +, LRA April 2019 1053-1060
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erance. Almarkhi, A.A., +, LRA July 2019 2653-2660

Stable Torque Optimization for Redundant Robots Using a Short Preview. Al 
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+, LRA April 2019 973-980

Probabilistic Risk Metrics for Navigating Occluded Intersections. McGill, 
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An Adaptive Walking Robot With Reconfigurable Mechanisms Using Shape 

Morphing Joints. Sun, J., +, LRA April 2019 724-731
ANYexo: A Versatile and Dynamic Upper-Limb Rehabilitation Robot. Zim-

mermann, Y., +, LRA Oct. 2019 3649-3656
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Unimorph Actuators. Yang, X., +, LRA Oct. 2019 4270-4277
Bio-Inspired Terrestrial Motion of Magnetic Soft Millirobots. Venkiteswaran, 
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Estimation. Nisar, B., +, LRA July 2019 2785-2792

Walking With Confidence: Safety Regulation for Full Order Biped Models. 
Smit-Anseeuw, N., +, LRA Oct. 2019 4177-4184
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An Adaptive Walking Robot With Reconfigurable Mechanisms Using Shape 
Morphing Joints. Sun, J., +, LRA April 2019 724-731

An Efficient Scheduling Algorithm for Multi-Robot Task Allocation in 
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load Capacity for Autonomy. Fuller, S.B., LRA April 2019 570-577

Idiothetic Verticality Estimation Through Head Stabilization Strategy. 
Farkhatdinov, I., +, LRA July 2019 2677-2682

Information-Guided Robotic Maximum Seek-and-Sample in Partially 
Observable Continuous Environments. Flaspohler, G., +, LRA Oct. 2019 
3782-3789

Interaction Force Estimation Using Extended State Observers: An Applica-
tion to Impedance-Based Assistive and Rehabilitation Robotics. Sebastian, 
G., +, LRA April 2019 1156-1161

LDLS: 3-D Object Segmentation Through Label Diffusion From 2-D 
Images. Wang, B.H., +, LRA July 2019 2902-2909

Learning to See the Wood for the Trees: Deep Laser Localization in Urban 
and Natural Environments on a CPU. Tinchev, G., +, LRA April 2019 1327-
1334

LSwarm: Efficient Collision Avoidance for Large Swarms With Coverage 
Constraints in Complex Urban Scenes. Arul, S.H., +, LRA Oct. 2019 3940-
3947

Model Predictive Control of GTAW Weld Pool Penetration. Chen, J., +, LRA 
July 2019 2762-2768

Relative Autonomy and Navigation for Command and Control of Low-Cost 
Autonomous Underwater Vehicles. Fischell, E.M., +, LRA April 2019 
1800-1806

Six-DoF Pose Estimation for a Tendon-Driven Continuum Mechanism With-
out a Deformation Model. Deutschmann, B., +, LRA Oct. 2019 3425-3432

Wrinkled Soft Sensor With Variable Afferent Morphology. Qi, Q., +, LRA 
April 2019 1908-1915

Serious games (computing)
Improving User Performance in Haptics-Based Rehabilitation Exercises by 

Colocation of User's Visual and Motor Axes via a Three-Dimensional Aug-
mented-Reality Display. Ocampo, R., +, LRA April 2019 438-444

Service robots
A Capability-Aware Role Allocation Approach to Industrial Assembly 

Tasks. Lamon, E., +, LRA Oct. 2019 3378-3385
Data-Driven Model Predictive Control for Trajectory Tracking With a 

Robotic Arm. Carron, A., +, LRA Oct. 2019 3758-3765
Modeling of Human Welders’ Operations in Virtual Reality Human–Robot 

Interaction. Wang, Q., +, LRA July 2019 2958-2964
Plant Phenotyping by Deep-Learning-Based Planner for Multi-Robots. Wu, 

C., +, LRA Oct. 2019 3113-3120
Understanding Natural Language Instructions for Fetching Daily Objects 

Using GAN-Based Multimodal Target–Source Classification. Magas-
souba, A., +, LRA Oct. 2019 3884-3891

Servomechanisms
Automated Laser Ablation of Motile Sperm for Immobilization. Zhang, Z., 

+, LRA April 2019 323-329
Disturbance-Observer-Based Compliance Control of Electro-Hydraulic 

Actuators With Backdrivability. Lee, W., +, LRA April 2019 1722-1729
Overpressure Compensation for Hydraulic Hybrid Servo Booster Applied to 

Hydraulic Manipulator. Hyon, S., +, LRA April 2019 942-949
Servomotors

A Lightweight, Efficient Fully Powered Knee Prosthesis With Actively Vari-
able Transmission. Tran, M., +, LRA April 2019 1186-1193
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Overpressure Compensation for Hydraulic Hybrid Servo Booster Applied to 
Hydraulic Manipulator. Hyon, S., +, LRA April 2019 942-949

Pre-Charged Pneumatic Soft Gripper With Closed-Loop Control. Li, Y., +, 
LRA April 2019 1402-1408

Set theory
Fast Heuristics for the 3-D Multi-Goal Path Planning Based on the General-

ized Traveling Salesman Problem With Neighborhoods. Faigl, J., +, LRA 
July 2019 2439-2446

Shafts
Design Optimization of Sparse Sensing Array for Extended Aerial Robot 

Navigation in Deep Hazardous Tunnels. Tan, C.H., +, LRA April 2019 862-
869

Development of Novel Bevel-Geared 5 mm Articulating Wrist for 
Micro-Laparoscopy Instrument. Kim, J., +, LRA Oct. 2019 3711-3718

Shape
Morphing Robots Using Robotic Skins That Sculpt Clay. Shah, D.S., +, LRA 

April 2019 2204-2211
Sensorless Estimation of the Planar Distal Shape of a Tip-Actuated Endo-

scope. Slawinski, P.R., +, LRA Oct. 2019 3371-3377
Shape memory effects

A Wearable Skin-Stretching Tactile Interface for Human–Robot and Human–
Human Communication. Haynes, A., +, LRA April 2019 1641-1646

Inchworm-Inspired Soft Robot With Light-Actuated Locomotion. Yang, Y., 
+, LRA April 2019 1647-1652

Soft Electrically Actuated Quadruped (SEAQ)—Integrating a Flex Circuit 
Board and Elastomeric Limbs for Versatile Mobility. Huang, X., +, LRA 
July 2019 2415-2422

Shock absorbers
A Mechanical Approach to Suppress the Oscillation of a Long Continuum 

Robot Flying With Water Jets. Yamaguchi, T., +, LRA Oct. 2019 4346-4353
Shoulder

A Spherical Active Joint for Humanoids and Humans. Mghames, S., +, LRA 
April 2019 838-845

Signal classification
A Soft Exoglove Equipped With a Wearable Muscle-Machine Interface 

Based on Forcemyography and Electromyography. Dwivedi, A., +, LRA 
Oct. 2019 3240-3246

Hierarchical Motion Segmentation Through sEMG for Continuous Lower 
Limb Motions. Park, S., +, LRA Oct. 2019 4402-4409

Signal denoising
Intelligent Machining Monitoring Using Sound Signal Processed With the 

Wavelet Method and a Self-Organizing Neural Network. Nasir, V., +, LRA 
Oct. 2019 3449-3456

Signal representation
Dynamical System Segmentation for Information Measures in Motion. Ber-

rueta, T.A., +, LRA Jan. 2019 169-176
Silicon

Long-Stroke Rolling Diaphragm Actuators For Haptic Display of Forces in 
Teleoperation. Gruebele, A., +, LRA April 2019 1478-1484

Modeling Novel Soft Mechanosensors Based on Air-Flow Measurements. 
Navarro, S.E., +, LRA Oct. 2019 4338-4345

Simultaneous localization and mapping
Sparse Depth Enhanced Direct Thermal-Infrared SLAM Beyond the Visible 

Spectrum. Shin, Y., +, LRA July 2019 2918-2925
Visual-Inertial Localization With Prior LiDAR Map Constraints. Zuo, X., +, 

LRA Oct. 2019 3394-3401
Singular value decomposition

Maximizing the Size of Self-Motion Manifolds to Improve Robot Fault Tol-
erance. Almarkhi, A.A., +, LRA July 2019 2653-2660

Skin
A Novel Skin-Stretch Haptic Device for Intuitive Control of Robotic Pros-

theses and Avatars. Colella, N., +, LRA April 2019 1572-1579
A Wearable Skin-Stretching Tactile Interface for Human–Robot and Human–

Human Communication. Haynes, A., +, LRA April 2019 1641-1646
Design and Analysis of Pneumatic 2-DoF Soft Haptic Devices for Shear Dis-

play. Kanjanapas, S., +, LRA April 2019 1365-1371
Evaluation of a Large Scale Event Driven Robot Skin. Bergner, F., +, LRA 

Oct. 2019 4247-4254

From Pixels to Percepts: Highly Robust Edge Perception and Contour Fol-
lowing Using Deep Learning and an Optical Biomimetic Tactile Sensor. 
Lepora, N.F., +, LRA April 2019 2101-2107

Morphing Robots Using Robotic Skins That Sculpt Clay. Shah, D.S., +, LRA 
April 2019 2204-2211

Semi-Supervised Gait Generation With Two Microfluidic Soft Sensors. Kim, 
D., +, LRA July 2019 2501-2507

SLAM (robots)
3-D Canonical Pose Estimation and Abnormal Gait Recognition With a Sin-

gle RGB-D Camera. Guo, Y., +, LRA Oct. 2019 3617-3624
Chance-Constrained Collision Avoidance for MAVs in Dynamic Environ-

ments. Zhu, H., +, LRA April 2019 776-783
Collaborative Visual SLAM Using Compressed Feature Exchange. Van 

Opdenbosch, D., +, LRA Jan. 2019 57-64
Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 

Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

Direct Relative Edge Optimization, A Robust Alternative for Pose Graph 
Optimization. Jackson, J., +, LRA April 2019 1932-1939

Distance-Based Cooperative Relative Localization for Leader-Following 
Control of MAVs. Nguyen, T., +, LRA Oct. 2019 3641-3648

Efficient Dense Frontier Detection for 2-D Graph SLAM Based on Occu-
pancy Grid Submaps. Orsulic, J., +, LRA Oct. 2019 3569-3576

Experimental Comparison of Visual-Aided Odometry Methods for Rail 
Vehicles. Tschopp, F., +, LRA April 2019 1815-1822

GCNv2: Efficient Correspondence Prediction for Real-Time SLAM. Tang, 
J., +, LRA Oct. 2019 3505-3512

Geometric Relation Distribution for Place Recognition. Lodi Rizzini, D., +, 
LRA April 2019 523-529

Learning to See the Wood for the Trees: Deep Laser Localization in Urban 
and Natural Environments on a CPU. Tinchev, G., +, LRA April 2019 1327-
1334

Local Descriptor for Robust Place Recognition Using LiDAR Intensity. Guo, 
J., +, LRA April 2019 1470-1477

Loosely-Coupled Semi-Direct Monocular SLAM. Lee, S.H., +, LRA April 
2019 399-406

Modeling Perceptual Aliasing in SLAM via Discrete–Continuous Graphical 
Models. Lajoie, P., +, LRA April 2019 1232-1239

Monocular Object and Plane SLAM in Structured Environments. Yang, S., +, 
LRA Oct. 2019 3145-3152

Multiple Hypothesis Semantic Mapping for Robust Data Association. Bern-
reiter, L., +, LRA Oct. 2019 3255-3262

Probabilistic Appearance-Based Place Recognition Through Bag of Tracked 
Words. Tsintotas, K.A., +, LRA April 2019 1737-1744

QuadricSLAM: Dual Quadrics From Object Detections as Landmarks in 
Object-Oriented SLAM. Nicholson, L., +, LRA Jan. 2019 1-8

Regeneration of Normal Distributions Transform for Target Lattice Based 
on Fusion of Truncated Gaussian Components. Hong, H., +, LRA April 
2019 684-691

Robust Global Structure From Motion Pipeline With Parallax on Manifold 
Bundle Adjustment and Initialization. Liu, L., +, LRA April 2019 2164-
2171

Robust Photogeometric Localization Over Time for Map-Centric Loop Clo-
sure. Park, C., +, LRA April 2019 1768-1775

Robust Pose-Graph SLAM Using Absolute Orientation Sensing. Agarwal, 
S., +, LRA April 2019 981-988

Sparse2Dense: From Direct Sparse Odometry to Dense 3-D Reconstruction. 
Tang, J., +, LRA April 2019 530-537

Systematic Handling of Heterogeneous Geometric Primitives in Graph-
SLAM Optimization. Aloise, I., +, LRA July 2019 2738-2745

Through-Water Stereo SLAM With Refraction Correction for AUV Local-
ization. Suresh, S., +, LRA April 2019 692-699

Unified representation and registration of heterogeneous sets of geometric 
primitives. Nardi, F., +, LRA April 2019 625-632

Sliding friction
Trajectory Optimization for Legged Robots With Slipping Motions. Carius, 

J., +, LRA July 2019 3013-3020
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Slip
Design of Anti-Skid Foot With Passive Slip Detection Mechanism for Con-

ditional Utilization of Heterogeneous Foot Pads. Park, J., +, LRA April 
2019 1170-1177

Small-to-medium enterprises
A Variational Approach to Minimum-Jerk Trajectories for Psychological 

Safety in Collaborative Assembly Stations. Rojas, R.A., +, LRA April 2019 
823-829

Intuitive Task-Level Programming by Demonstration Through Semantic 
Skill Recognition. Steinmetz, F., +, LRA Oct. 2019 3742-3749

Smoothing methods
Time-Dependent Cloud Workload Forecasting via Multi-Task Learning. Bi, 

J., +, LRA July 2019 2401-2406
Soft magnetic materials

Bio-Inspired Terrestrial Motion of Magnetic Soft Millirobots. Venkiteswaran, 
V.K., +, LRA April 2019 1753-1759

Soft robotics
Design, Fabrication, and Characterization of an Untethered Amphibious Sea 

Urchin-Inspired Robot. Paschal, T., +, LRA Oct. 2019 3348-3354
Erratum to “Design, Characterization, and Implementation of a Two-DOF 

Fabric-Based Soft Robotic Arm”. Liang, X., +, LRA April 2019 2250
Software agents

Framework for Flexible, Adaptive Support of Test Management by Means of 
Software Agents. Jordan, C.V., +, LRA July 2019 2754-2761

Software engineering
Try to Start It! The Challenge of Reusing Code in Robotics Research. Cer-

vera, E., LRA Jan. 2019 49-56
Software packages

A Convex Optimization-Based Dynamic Model Identification Package for 
the da Vinci Research Kit. Wang, Y., +, LRA Oct. 2019 3657-3664

Soil
A Model-Free Extremum-Seeking Approach to Autonomous Excavator 

Control Based on Output Power Maximization. Sotiropoulos, F.E., +, LRA 
April 2019 1005-1012

Autonomous Free-Form Trenching Using a Walking Excavator. Jud, D., +, 
LRA Oct. 2019 3208-3215

Fast and Reliable Motion Model for Articulated Wheeled Mobile Robots 
on Extremely Rough and Rocky Terrains. Kakkar, S., +, LRA July 2019 
2252-2259

Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 
+, LRA April 2019 1626-1632

Solid modeling
Inferring 3D Shapes of Unknown Rigid Objects in Clutter Through Inverse 

Physics Reasoning. Song, C., +, LRA April 2019 201-208
Modeling of Human Welders’ Operations in Virtual Reality Human–Robot 

Interaction. Wang, Q., +, LRA July 2019 2958-2964
Space exploration

Vision-Based Estimation of Driving Energy for Planetary Rovers Using 
Deep Learning and Terramechanics. Higa, S., +, LRA Oct. 2019 3876-3883

Space vehicles
Vision-Based Estimation of Driving Energy for Planetary Rovers Using 

Deep Learning and Terramechanics. Higa, S., +, LRA Oct. 2019 3876-3883
Spatial variables measurement

Sliding-Window Temporal Attention Based Deep Learning System for 
Robust Sensor Modality Fusion for UGV Navigation. Unlu, H.U., +, LRA 
Oct. 2019 4216-4223

Spatiotemporal phenomena
Safe Trajectory Generation for Complex Urban Environments Using Spa-

tio-Temporal Semantic Corridor. Ding, W., +, LRA July 2019 2997-3004
Spatiotemporal Learning of Directional Uncertainty in Urban Environments 

With Kernel Recurrent Mixture Density Networks. Zhi, W., +, LRA Oct. 
2019 4306-4313

Spectroscopy
Classification of Household Materials via Spectroscopy. Erickson, Z., +, 

LRA April 2019 700-707
Splines (mathematics)

An Extensive Approach to Features Detection and Description for 2-D Range 
Data Using Active B-splines. Usman, M., +, LRA July 2019 2934-2941

Minimum-Time Trajectory Planning Under Intermittent Measurements. 
Penin, B., +, LRA Jan. 2019 153-160

Occlusion-Aware Risk Assessment for Autonomous Driving in Urban Envi-
ronments. Yu, M., +, LRA April 2019 2235-2241

Planning for Flexible Surgical Robots via Bézier Spline Translation. Fauser, 
J., +, LRA Oct. 2019 3270-3277

Robust and Efficient Quadrotor Trajectory Generation for Fast Autonomous 
Flight. Zhou, B., +, LRA Oct. 2019 3529-3536

Sport
High-Speed Humanoid Robot Arm for Badminton Using Pneumatic-Electric 

Hybrid Actuators. Mori, S., +, LRA Oct. 2019 3601-3608
Learning to Serve: An Experimental Study for a New Learning From 

Demonstrations Framework. Koc, O., +, LRA April 2019 1784-1791
Springs

Designing a Mechanical Tool for Robots With Two-Finger Parallel Grippers. 
Hu, Z., +, LRA July 2019 2981-2988

High-Speed Sliding Locomotion Generation on Slippery Surface of an Indi-
rectly Controlled Robot With Viscoelastic Body. Li, L., +, LRA July 2019 
2950-2957

Springs (mechanical)
A Hopping Robot Driven by a Series Elastic Dual-Motor Actuator. Ver-

straten, T., +, LRA July 2019 2310-2316
Computational Design of Statically Balanced Planar Spring Mechanisms. 

Takahashi, T., +, LRA Oct. 2019 4438-4444
Design of a Miniature Series Elastic Actuator for Bilateral Teleoperations 

Requiring Accurate Torque Sensing and Control. Yu, Y., +, LRA April 2019 
500-507

Long-Stroke Rolling Diaphragm Actuators For Haptic Display of Forces in 
Teleoperation. Gruebele, A., +, LRA April 2019 1478-1484

Modular FBG Bending Sensor for Continuum Neurosurgical Robot. Rah-
man, N., +, LRA April 2019 1424-1430

Novel Lockable and Stackable Compliant Actuation Unit for Modular 
+SPEA Actuators. Mathijssen, G., +, LRA Oct. 2019 4445-4451

Three-Degrees-of-Freedom Passive Gravity Compensation Mechanism 
Applicable to Robotic Arm With Remote Center of Motion for Minimally 
Invasive Surgery. Kim, C., +, LRA Oct. 2019 3473-3480

Unparameterized Optimization of the Spring Characteristic of Parallel Elas-
tic Actuators. van der Spaa, L.F., +, LRA April 2019 854-861

Stability
A Fast Online Frequency Adaptation Mechanism for CPG-Based Robot 

Motion Control. Thor, M., +, LRA Oct. 2019 3324-3331
A Method for Reducing the Complexity of Model Predictive Control in 

Robotics Applications. Muehlebach, M., +, LRA July 2019 2516-2523
Contact-Based Bridge Inspection Multirotors: Design, Modeling, and Con-

trol Considering the Ceiling Effect. Jimenez-Cano, A.E., +, LRA Oct. 2019 
3561-3568

Disturbance-Observer-Based Compliance Control of Electro-Hydraulic 
Actuators With Backdrivability. Lee, W., +, LRA April 2019 1722-1729

Dynamic Whole-Body Control of Unstable Wheeled Humanoid Robots. 
Zambella, G., +, LRA Oct. 2019 3489-3496

Idiothetic Verticality Estimation Through Head Stabilization Strategy. 
Farkhatdinov, I., +, LRA July 2019 2677-2682

Multi-Rate Tracking Control for a Space Robot on a Controlled Satellite: A 
Passivity-Based Strategy. De Stefano, M., +, LRA April 2019 1319-1326

Optimization-Based Nonimpact Rolling Locomotion of a Variable Geometry 
Truss. Park, S., +, LRA April 2019 747-752

Port-Hamiltonian Passivity-Based Control on SE(3) of a Fully Actuated 
UAV for Aerial Physical Interaction Near-Hovering. Rashad, R., +, LRA 
Oct. 2019 4378-4385

Sensitivity of Legged Balance Control to Uncertainties and Sampling Period. 
Villa, N.A., +, LRA Oct. 2019 3665-3670

Shallow-Depth Insertion: Peg in Shallow Hole Through Robotic In-Hand 
Manipulation. Kim, C.H., +, LRA April 2019 383-390

Stiffness Bounds for Resilient and Stable Physical Interaction of Articulated 
Soft Robots. Mengacci, R., +, LRA Oct. 2019 4131-4138

Task-Based Control and Design of a BLDC Actuator for Robotics. De, A., +, 
LRA July 2019 2393-2400
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Vision-Based Control and Stability Analysis of a Cable-Driven Parallel 
Robot. Zake, Z., +, LRA April 2019 1029-1036

Walking With Confidence: Safety Regulation for Full Order Biped Models. 
Smit-Anseeuw, N., +, LRA Oct. 2019 4177-4184

State estimation
Accurate and Efficient Seafloor Observations With Multiple Autonomous 

Underwater Vehicles: Theory and Experiments in a Hydrothermal Vent 
Field. Matsuda, T., +, LRA July 2019 2333-2339

Dynamic Locomotion on Slippery Ground. Jenelten, F., +, LRA Oct. 2019 
4170-4176

Kinematic Modeling and State Estimation of Exploration Rovers. Lou, Q., +, 
LRA April 2019 1311-1318

Minimum-Time Trajectory Planning Under Intermittent Measurements. 
Penin, B., +, LRA Jan. 2019 153-160

Process-Integrated State Estimation of Optical Systems With Macro–Micro 
Manipulators Based on Wavefront Filtering. Schindlbeck, C., +, LRA Oct. 
2019 4078-4085

Robust Legged Robot State Estimation Using Factor Graph Optimization. 
Wisth, D., +, LRA Oct. 2019 4507-4514

Unsupervised Tuning of Filter Parameters Without Ground-Truth Applied to 
Aerial Robots. Li, S., +, LRA Oct. 2019 4102-4107

State-space methods
On the Bayes Filter for Shared Autonomy. Luft, L., +, LRA Oct. 2019 3286-

3293
Statistical analysis

Distinguishing Refracted Features Using Light Field Cameras With Applica-
tion to Structure From Motion. Tsai, D., +, LRA April 2019 177-184

Fast and Reliable Motion Model for Articulated Wheeled Mobile Robots 
on Extremely Rough and Rocky Terrains. Kakkar, S., +, LRA July 2019 
2252-2259

Statistical distributions
A Deep Learning Approach for Probabilistic Security in Multi-Robot Teams. 

Wehbe, R., +, LRA Oct. 2019 4262-4269
Environment-Aware Multi-Target Tracking of Pedestrians. Doellinger, J., +, 

LRA April 2019 1831-1837
Hierarchical Motion Segmentation Through sEMG for Continuous Lower 

Limb Motions. Park, S., +, LRA Oct. 2019 4402-4409
Minimizing Task-Space Fréchet Error via Efficient Incremental Graph 

Search. Holladay, R., +, LRA April 2019 1999-2006
Steering systems

Four Wings: An Insect-Sized Aerial Robot With Steering Ability and Pay-
load Capacity for Autonomy. Fuller, S.B., LRA April 2019 570-577

Stents
Real-Time 3-D Shape Instantiation for Partially Deployed Stent Segments 

From a Single 2-D Fluoroscopic Image in Fenestrated Endovascular Aortic 
Repair. Zheng, J., +, LRA Oct. 2019 3703-3710

Stereo image processing
3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 

Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097
Collaborative Visual SLAM Using Compressed Feature Exchange. Van 

Opdenbosch, D., +, LRA Jan. 2019 57-64
Dense-ArthroSLAM: Dense Intra-Articular 3-D Reconstruction With 

Robust Localization Prior for Arthroscopy. Marmol, A., +, LRA April 2019 
918-925

DispSegNet: Leveraging Semantics for End-to-End Learning of Disparity 
Estimation From Stereo Imagery. Zhang, J., +, LRA April 2019 1162-1169

Experimental Comparison of Visual-Aided Odometry Methods for Rail 
Vehicles. Tschopp, F., +, LRA April 2019 1815-1822

Hand-Eye Calibration With a Remote Centre of Motion. Pachtrachai, K., +, 
LRA Oct. 2019 3121-3128

How Fast Is Too Fast? The Role of Perception Latency in High-Speed Sense 
and Avoid. Falanga, D., +, LRA April 2019 1884-1891

PedX: Benchmark Dataset for Metric 3-D Pose Estimation of Pedestrians 
in Complex Urban Intersections. Kim, W., +, LRA April 2019 1940-1947

Robot Self-Calibration Using Multiple Kinematic Chains—A Simulation 
Study on the iCub Humanoid Robot. Stepanova, K., +, LRA April 2019 
1900-1907

SilhoNet: An RGB Method for 6D Object Pose Estimation. Billings, G., +, 
LRA Oct. 2019 3727-3734

There's No Place Like Home: Visual Teach and Repeat for Emergency 
Return of Multirotor UAVs During GPS Failure. Warren, M., +, LRA Jan. 
2019 161-168

Through-Water Stereo SLAM With Refraction Correction for AUV Local-
ization. Suresh, S., +, LRA April 2019 692-699

Variational Object-Aware 3-D Hand Pose From a Single RGB Image. Gao, 
Y., +, LRA Oct. 2019 4239-4246

Stochastic processes
Effects of Extended Stochastic Gradient Descent Algorithms on Improving 

Latent Factor-Based Recommender Systems. Luo, X., +, LRA April 2019 
618-624

Optimal Stochastic Vehicle Path Planning Using Covariance Steering. Oka-
moto, K., +, LRA July 2019 2276-2281

Time-Dependent Cloud Workload Forecasting via Multi-Task Learning. Bi, 
J., +, LRA July 2019 2401-2406

Stochastic systems
Optimal Stochastic Vehicle Path Planning Using Covariance Steering. Oka-

moto, K., +, LRA July 2019 2276-2281
T-PFC: A Trajectory-Optimized Perturbation Feedback Control Approach. 

Parunandi, K.S., +, LRA Oct. 2019 3457-3464
Stock control

A Joint Ordering, Pricing, and Freshness-Keeping Policy for Perishable 
Inventory Systems With Random Demand Over Infinite Horizon. Zhang, 
Y., +, LRA July 2019 2707-2713

Strain measurement
Real-Time Surface Shape Sensing for Soft and Flexible Structures Using 

Fiber Bragg Gratings. Lun, T.L.T., +, LRA April 2019 1454-1461
Stress-strain relations

Load-Sharing in Soft and Spiny Paws for a Large Climbing Robot. Ruotolo, 
W., +, LRA April 2019 1439-1446

Supervised learning
Modeling Grasp Type Improves Learning-Based Grasp Planning. Lu, Q., +, 

LRA April 2019 784-791
Support vector machines

3-D Canonical Pose Estimation and Abnormal Gait Recognition With a Sin-
gle RGB-D Camera. Guo, Y., +, LRA Oct. 2019 3617-3624

Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 
+, LRA April 2019 1626-1632

Supports
Optimization-Based Nonimpact Rolling Locomotion of a Variable Geometry 

Truss. Park, S., +, LRA April 2019 747-752
Surface fitting

Efficient Grasp Planning and Execution With Multifingered Hands by Sur-
face Fitting. Fan, Y., +, LRA Oct. 2019 3995-4002

Surface morphology
Morphing Robots Using Robotic Skins That Sculpt Clay. Shah, D.S., +, LRA 

April 2019 2204-2211
SailMAV: Design and Implementation of a Novel Multi-Modal Flying Sail-

ing Robot. Zufferey, R., +, LRA July 2019 2894-2901
Theoretical Foundation for Design of Friction-Tunable Soft Finger With 

Wrinkle's Morphology. Trinh, H.X., +, LRA Oct. 2019 4027-4034
Surgery

3-D Image Reconstruction of Biological Organelles With a Robot-Aided 
Microscopy System for Intracellular Surgery. Gao, W., +, LRA April 2019 
231-238

A Compact Dental Robotic System Using Soft Bracing Technique. Li, J., +, 
LRA April 2019 1271-1278

A Convex Optimization-Based Dynamic Model Identification Package for 
the da Vinci Research Kit. Wang, Y., +, LRA Oct. 2019 3657-3664

A Flexible Sensor for Suture Training. Choi, W., +, LRA Oct. 2019 4539-
4546

A Hand-Held Robot for Precise and Safe PIVC. Cheng, Z., +, LRA April 
2019 655-661

A Hybrid Active/Passive Wrist Approach for Increasing Virtual Fixture Stiff-
ness in Comanipulated Robotic Minimally Invasive Surgery. Gruijthuijsen, 
C., +, LRA July 2019 3029-3036
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A Self-Adaptive Motion Scaling Framework for Surgical Robot Remote 
Control. Zhang, D., +, LRA April 2019 359-366

A Testbed for Haptic and Magnetic Resonance Imaging-Guided Percutane-
ous Needle Biopsy. Mendoza, E., +, LRA Oct. 2019 3177-3183

Application of a Redundant Haptic Interface in Enhancing Soft-Tissue Stiff-
ness Discrimination. Torabi, A., +, LRA April 2019 1037-1044

Autonomous Data-Driven Manipulation of Unknown Anisotropic Deform-
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Dynamic Currents. Li, B., +, LRA April 2019 1653-1660

Tree data structures
BTEL: A Binary Tree Encoding Approach for Visual Localization. Le, H., +, 

LRA Oct. 2019 4354-4361
Computing 3-D From-Region Visibility Using Visibility Integrity. Zhi, J., +, 

LRA Oct. 2019 4286-4291
Trees (mathematics)

BTEL: A Binary Tree Encoding Approach for Visual Localization. Le, H., +, 
LRA Oct. 2019 4354-4361

Multiple Hypothesis Semantic Mapping for Robust Data Association. Bern-
reiter, L., +, LRA Oct. 2019 3255-3262

Probabilistic Completeness of RRT for Geometric and Kinodynamic Plan-
ning With Forward Propagation. Kleinbort, M., +, LRA April 2019 x-xvi

RL-RRT: Kinodynamic Motion Planning via Learning Reachability Estima-
tors From RL Policies. Chiang, H.L., +, LRA Oct. 2019 4298-4305

Tumors
A Robotic Microscope System to Examine T Cell Receptor Acuity Against 

Tumor Neoantigens: A New Tool for Cancer Immunotherapy Research. 
Ong, L.S., +, LRA April 2019 1760-1767

Context-Aware Modeling for Augmented Reality Display Behaviour. Gras, 
G., +, LRA April 2019 562-569

Normalization in Training U-Net for 2-D Biomedical Semantic Segmenta-
tion. Zhou, X., +, LRA April 2019 1792-1799

Shared Autonomy of a Flexible Manipulator in Constrained Endoluminal 
Surgical Tasks. Ma, X., +, LRA July 2019 3106-3112

Tunnels
TIMTAM: Tunnel-Image Texturally Accorded Mosaic for Location Refine-

ment of Underground Vehicles With a Single Camera. Zeng, F., +, LRA 
Oct. 2019 4362-4369

Two dimensional displays
Automatic Multi-Sensor Extrinsic Calibration For Mobile Robots. Zuni-

ga-Noel, D., +, LRA July 2019 2862-2869
LDLS: 3-D Object Segmentation Through Label Diffusion From 2-D 

Images. Wang, B.H., +, LRA July 2019 2902-2909

U

Ultrasonic imaging
Characterizing Nanoparticle Swarms With Tuneable Concentrations for 

Enhanced Imaging Contrast. Yu, J., +, LRA July 2019 2942-2949
Ultrasonic transducer arrays

Three-Dimensional Manipulation of a Spherical Object Using Ultrasound 
Plane Waves. Furumoto, T., +, LRA Jan. 2019 81-88

Ultrasonic transducers
Toward Robot-Assisted Photoacoustic Imaging: Implementation Using the 

da Vinci Research Kit and Virtual Fixtures. Moradi, H., +, LRA April 2019 
1807-1814

Uncertain systems
Adaptive Dynamic Control for Magnetically Actuated Medical Robots. Bar-

ducci, L., +, LRA Oct. 2019 3633-3640
Optimal Stochastic Vehicle Path Planning Using Covariance Steering. Oka-

moto, K., +, LRA July 2019 2276-2281
Uncertainty

Efficient Grasp Planning and Execution With Multifingered Hands by Sur-
face Fitting. Fan, Y., +, LRA Oct. 2019 3995-4002

LSwarm: Efficient Collision Avoidance for Large Swarms With Coverage 
Constraints in Complex Urban Scenes. Arul, S.H., +, LRA Oct. 2019 3940-
3947

Sampling-Based Path Planning for Cooperative Autonomous Maritime Vehi-
cles to Reduce Uncertainty in Range-Only Localization. Willners, J.S., +, 
LRA Oct. 2019 3987-3994

Underwater acoustic communication
Relative Autonomy and Navigation for Command and Control of Low-Cost 

Autonomous Underwater Vehicles. Fischell, E.M., +, LRA April 2019 
1800-1806

Underwater vehicles
Morphing Structure for Changing Hydrodynamic Characteristics of a Soft 

Underwater Walking Robot. Ishida, M., +, LRA Oct. 2019 4163-4169
RoboScallop: A Bivalve Inspired Swimming Robot. Robertson, M.A., +, 

LRA April 2019 2078-2085
Unmanned aerial vehicles

A Quadrotor With an Origami-Inspired Protective Mechanism. Shu, J., +, 
LRA Oct. 2019 3820-3827

Aerodynamic Model Identification of a Quadrotor Subjected to Rotor Fail-
ures in the High-Speed Flight Regime. Sun, S., +, LRA Oct. 2019 3868-
3875

Analysis of Ground Effect for Small-Scale UAVs in Forward Flight. Kan, X., 
+, LRA Oct. 2019 3860-3867
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Onboard Marker-Less Detection and Localization of Non-Cooperating 
Drones for Their Safe Interception by an Autonomous Aerial System. 
Vrba, M., +, LRA Oct. 2019 3402-3409

Unsupervised learning
DispSegNet: Leveraging Semantics for End-to-End Learning of Disparity 

Estimation From Stereo Imagery. Zhang, J., +, LRA April 2019 1162-1169
Fast Classification of Large Germinated Fields Via High-Resolution UAV 

Imagery. Valente, J., +, LRA Oct. 2019 3216-3223
Fast Heuristics for the 3-D Multi-Goal Path Planning Based on the General-

ized Traveling Salesman Problem With Neighborhoods. Faigl, J., +, LRA 
July 2019 2439-2446

Learning Affordance Segmentation for Real-World Robotic Manipulation 
via Synthetic Images. Chu, F., +, LRA April 2019 1140-1147

SGANVO: Unsupervised Deep Visual Odometry and Depth Estimation With 
Stacked Generative Adversarial Networks. Feng, T., +, LRA Oct. 2019 
4431-4437

Urban areas
LSwarm: Efficient Collision Avoidance for Large Swarms With Coverage 

Constraints in Complex Urban Scenes. Arul, S.H., +, LRA Oct. 2019 3940-
3947

User interfaces
Application of a Redundant Haptic Interface in Enhancing Soft-Tissue Stiff-

ness Discrimination. Torabi, A., +, LRA April 2019 1037-1044
Improving User Performance in Haptics-Based Rehabilitation Exercises by 

Colocation of User's Visual and Motor Axes via a Three-Dimensional Aug-
mented-Reality Display. Ocampo, R., +, LRA April 2019 438-444

V

Valves
Overpressure Compensation for Hydraulic Hybrid Servo Booster Applied to 

Hydraulic Manipulator. Hyon, S., +, LRA April 2019 942-949
Pre-Charged Pneumatic Soft Gripper With Closed-Loop Control. Li, Y., +, 

LRA April 2019 1402-1408
Vectors

NeuroTrajectory: A Neuroevolutionary Approach to Local State Trajectory 
Learning for Autonomous Vehicles. Grigorescu, S.M., +, LRA Oct. 2019 
3441-3448

Prioritized Inverse Kinematics: Generalization. An, S., +, LRA Oct. 2019 
3537-3544

Sliding-Window Temporal Attention Based Deep Learning System for 
Robust Sensor Modality Fusion for UGV Navigation. Unlu, H.U., +, LRA 
Oct. 2019 4216-4223

Whole-Body Control With (Self) Collision Avoidance Using Vector Field 
Inequalities. Quiroz-Omana, J.J., +, LRA Oct. 2019 4048-4053

Vegetation
Learning to See the Wood for the Trees: Deep Laser Localization in Urban 

and Natural Environments on a CPU. Tinchev, G., +, LRA April 2019 1327-
1334

Vehicle dynamics
A Formal Safety Net for Waypoint-Following in Ground Robots. Bohrer, B., 

+, LRA July 2019 2910-2917
A Predictive Path-Following Controller for Continuous Replanning With 

Dynamic Roadmaps. Volz, A., +, LRA Oct. 2019 3963-3970
An Interaction-Aware Lane Change Behavior Planner for Automated Vehi-

cles on Highways Based on Polygon Clipping. Schmidt, M., +, LRA April 
2019 1876-1883

Four Wings: An Insect-Sized Aerial Robot With Steering Ability and Pay-
load Capacity for Autonomy. Fuller, S.B., LRA April 2019 570-577

Learning-Based Model Predictive Control for Autonomous Racing. Kabzan, 
J., +, LRA Oct. 2019 3363-3370

NeuroTrajectory: A Neuroevolutionary Approach to Local State Trajectory 
Learning for Autonomous Vehicles. Grigorescu, S.M., +, LRA Oct. 2019 
3441-3448

Vehicles
Proprioceptive Localization Assisted by Magnetoreception: A Minimalist 

Intermittent Heading Based Approach. Cheng, H., +, LRA April 2019 586-
593

Velocity control
Dynamic Whole-Body Control of Unstable Wheeled Humanoid Robots. 

Zambella, G., +, LRA Oct. 2019 3489-3496
Fast and Efficient Aerial Climbing of Vertical Surfaces Using Fixed-Wing 

UAVs. Mehanovic, D., +, LRA Jan. 2019 97-104
Performance Evaluation of a Foot Interface to Operate a Robot Arm. Huang, 

Y., +, LRA Oct. 2019 3302-3309
RoboScallop: A Bivalve Inspired Swimming Robot. Robertson, M.A., +, 

LRA April 2019 2078-2085
Vision-Based High-Speed Driving With a Deep Dynamic Observer. Drews, 

P., +, LRA April 2019 1564-1571
Velocity measurement

Lightweight Whiskers for Contact, Pre-Contact, and Fluid Velocity Sensing. 
Deer, W., +, LRA April 2019 1978-1984

Robust and Adaptive Lower Limb Prosthesis Stance Control via Extended 
Kalman Filter-Based Gait Phase Estimation. Thatte, N., +, LRA Oct. 2019 
3129-3136

Vibration control
A Mechanical Approach to Suppress the Oscillation of a Long Continuum 

Robot Flying With Water Jets. Yamaguchi, T., +, LRA Oct. 2019 4346-4353
Vibration measurement

Relaying the High-Frequency Contents of Tactile Feedback to Robotic Pros-
thesis Users: Design, Filtering, Implementation, and Validation. Fani, S., 
+, LRA April 2019 926-933

Vibrations
A Mechanical Approach to Suppress the Oscillation of a Long Continuum 

Robot Flying With Water Jets. Yamaguchi, T., +, LRA Oct. 2019 4346-4353
A Simple Tripod Mobile Robot Using Soft Membrane Vibration Actuators. 

Kim, D., +, LRA July 2019 2289-2295
A Wearable Skin-Stretching Tactile Interface for Human–Robot and Human–

Human Communication. Haynes, A., +, LRA April 2019 1641-1646
Haptic Inspection of Planetary Soils With Legged Robots. Kolvenbach, H., 

+, LRA April 2019 1626-1632
Intelligent Machining Monitoring Using Sound Signal Processed With the 

Wavelet Method and a Self-Organizing Neural Network. Nasir, V., +, LRA 
Oct. 2019 3449-3456

Relaying the High-Frequency Contents of Tactile Feedback to Robotic Pros-
thesis Users: Design, Filtering, Implementation, and Validation. Fani, S., 
+, LRA April 2019 926-933

Video coding
A Novel Point Cloud Compression Algorithm Based on Clustering. Sun, X., 

+, LRA April 2019 2132-2139
Video signal processing

Context-Aware Depth and Pose Estimation for Bronchoscopic Navigation. 
Shen, M., +, LRA April 2019 732-739

Learning Long-Range Perception Using Self-Supervision From Short-
Range Sensors and Odometry. Nava, M., +, LRA April 2019 1279-1286

Toward Ergonomic Risk Prediction via Segmentation of Indoor Object 
Manipulation Actions Using Spatiotemporal Convolutional Networks. 
Parsa, B., +, LRA Oct. 2019 3153-3160

Video streaming
Learning Long-Range Perception Using Self-Supervision From Short-

Range Sensors and Odometry. Nava, M., +, LRA April 2019 1279-1286
Virtual environments

A Virtual Reality Interface for an Autonomous Spray Painting UAV. Vempati, 
A.S., +, LRA July 2019 2870-2877

Virtual machines
A Novel Efficient Big Data Processing Scheme for Feature Extraction in 

Electrical Discharge Machining. Chen, C., +, LRA April 2019 910-917
Virtual reality

Effects of a Person-Following Light-Touch Device During Overground 
Walking With Visual Perturbations in a Virtual Reality Environment. Stra-
mel, D.M., +, LRA Oct. 2019 4139-4146

Effects of Different Hand-Grounding Locations on Haptic Performance With 
a Wearable Kinesthetic Haptic Device. Nisar, S., +, LRA April 2019 351-
358

Fluidic Elastomer Actuators for Haptic Interactions in Virtual Reality. Bar-
reiros, J., +, LRA April 2019 277-284
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Position-Based Control of Under-Constrained Haptics: A System for the 
Dexmo Glove. Friston, S., +, LRA Oct. 2019 3497-3504

Soft Haptic Device to Render the Sensation of Flying Like a Drone. Rognon, 
C., +, LRA July 2019 2524-2531

VR-Goggles for Robots: Real-to-Sim Domain Adaptation for Visual Con-
trol. Zhang, J., +, LRA April 2019 1148-1155

Walking With Augmented Reality: A Preliminary Assessment of Visual 
Feedback With a Cable-Driven Active Leg Exoskeleton (C-ALEX). 
Hidayah, R., +, LRA Oct. 2019 3948-3954

Virtualization
Try to Start It! The Challenge of Reusing Code in Robotics Research. Cer-

vera, E., LRA Jan. 2019 49-56
Viscoelasticity

Data-Driven Haptic Modeling of Normal Interactions on Viscoelastic 
Deformable Objects Using a Random Forest. Bhardwaj, A., +, LRA April 
2019 1379-1386

Deep Reinforcement Learning in Soft Viscoelastic Actuator of Dielectric 
Elastomer. Li, L., +, LRA April 2019 2094-2100

Feedforward Control of the Rate-Dependent Viscoelastic Hysteresis Nonlin-
earity in Dielectric Elastomer Actuators. Zou, J., +, LRA July 2019 2340-
2347

Vision sensors
Automatic Coverage Selection for Surface-Based Visual Localization. 

Mount, J., +, LRA Oct. 2019 3900-3907
Visual servoing

3-D Deformable Object Manipulation Using Deep Neural Networks. Hu, Z., 
+, LRA Oct. 2019 4255-4261

Autonomous Flexible Endoscope for Minimally Invasive Surgery With 
Enhanced Safety. Ma, X., +, LRA July 2019 2607-2613

Subspace-Based Direct Visual Servoing. Marchand, E., LRA July 2019 
2699-2706

Vision-Based Navigation of Omnidirectional Mobile Robots. Ferro, M., +, 
LRA July 2019 2691-2698

Vision-Based Online Learning Kinematic Control for Soft Robots Using 
Local Gaussian Process Regression. Fang, G., +, LRA April 2019 1194-
1201

Visual Servo Control of a Novel Magnetic Actuated Endoscope for Uniportal 
Video-Assisted Thoracic Surgery. Cheng, T., +, LRA July 2019 3098-3105

Visual Servoing of Miniature Magnetic Film Swimming Robots for 3-D 
Arbitrary Path Following. Huang, C., +, LRA Oct. 2019 4185-4191

Visualization
Development and Experimental Validation of Aerial Vehicle With Passive 

Rotating Shell on Each Rotor. Salaan, C.J., +, LRA July 2019 2568-2575
Visual-Inertial Localization With Prior LiDAR Map Constraints. Zuo, X., +, 

LRA Oct. 2019 3394-3401
Voltage control

High-Speed On-Chip Mixing by Microvortex Generated by Controlling 
Local Jet Flow Using Dual Membrane Pumps. Kasai, Y., +, LRA July 2019 
2839-2846

Voltage measurement
Compensation of Environmental Influences on Sensorized-Forceps for Prac-

tical Surgical Tasks. Seok, D., +, LRA April 2019 2031-2037

W

Warehouse automation
On-Policy Dataset Synthesis for Learning Robot Grasping Policies Using 

Fully Convolutional Deep Networks. Satish, V., +, LRA April 2019 1357-
1364

Persistent and Robust Execution of MAPF Schedules in Warehouses. Honig, 
W., +, LRA April 2019 1125-1131

PRIMAL: Pathfinding via Reinforcement and Imitation Multi-Agent Learn-
ing. Sartoretti, G., +, LRA July 2019 2378-2385

Warehousing
New Automated Guided Vehicle System Using Real-Time Holonic Sched-

uling for Warehouse Picking. Yoshitake, H., +, LRA April 2019 1045-1052
Towards an Autonomous Unwrapping System for Intralogistics. Gabellieri, 

C., +, LRA Oct. 2019 4603-4610

Water
Capillary Force Gripper for Complex-Shaped Micro-Objects With Fast 

Droplet Forming by On–Off Control of a Piston Slider. Hagiwara, W., +, 
LRA Oct. 2019 3695-3702

Water treatment
RoboScallop: A Bivalve Inspired Swimming Robot. Robertson, M.A., +, 

LRA April 2019 2078-2085
Wavelet transforms

Intelligent Machining Monitoring Using Sound Signal Processed With the 
Wavelet Method and a Self-Organizing Neural Network. Nasir, V., +, LRA 
Oct. 2019 3449-3456

Time-Dependent Cloud Workload Forecasting via Multi-Task Learning. Bi, 
J., +, LRA July 2019 2401-2406

Wearable robots
Assisting Human Balance in Standing With a Robotic Exoskeleton. Farkhat-

dinov, I., +, LRA April 2019 414-421
Delayed Output Feedback Control for Gait Assistance and Resistance Using 

a Robotic Exoskeleton. Lim, B., +, LRA Oct. 2019 3521-3528
Hybrid Rigid-Soft Hand Exoskeleton to Assist Functional Dexterity. Rose, 

C.G., +, LRA Jan. 2019 73-80
Oscillator-Based Transparent Control of an Active/Semiactive Ankle-Foot 

Orthosis. Zhang, Y., +, LRA April 2019 247-253
Walking With Augmented Reality: A Preliminary Assessment of Visual 

Feedback With a Cable-Driven Active Leg Exoskeleton (C-ALEX). 
Hidayah, R., +, LRA Oct. 2019 3948-3954

Web sites
Lifelong Federated Reinforcement Learning: A Learning Architecture for 

Navigation in Cloud Robotic Systems. Liu, B., +, LRA Oct. 2019 4555-
4562

Welding
Modeling of Human Welders’ Operations in Virtual Reality Human–Robot 

Interaction. Wang, Q., +, LRA July 2019 2958-2964
Welds

3D Reconstruction of Weld Pool Surface in Pulsed GMAW by Passive 
Biprism Stereo Vision. Liang, Z., +, LRA July 2019 3091-3097

Behavior of the Fusion Hole in Tungsten Inert Gas Thin-Plate Welding. Guo, 
Y., +, LRA July 2019 2801-2806

Model Predictive Control of GTAW Weld Pool Penetration. Chen, J., +, LRA 
July 2019 2762-2768

Wetting
Grasping Interface With Wet Adhesion and Patterned Morphology: Case of 

Thin Shell. Nguyen, P., +, LRA April 2019 792-799
Wheels

A Teleoperation Interface for Loco-Manipulation Control of Mobile Collab-
orative Robotic Assistant. Wu, Y., +, LRA Oct. 2019 3593-3600

Extended Three-Dimensional Walking and Skating Motion Generation for 
Multiple Noncoplanar Contacts With Anisotropic Friction: Application to 
Walk and Skateboard and Roller Skate. Takasugi, N., +, LRA Jan. 2019 
9-16

Fast and Reliable Motion Model for Articulated Wheeled Mobile Robots 
on Extremely Rough and Rocky Terrains. Kakkar, S., +, LRA July 2019 
2252-2259

Kinematic Modeling and State Estimation of Exploration Rovers. Lou, Q., +, 
LRA April 2019 1311-1318

Whole-Body Locomotion and Posture Control on a Torque-Controlled 
Hydraulic Rover. Hyon, S., +, LRA Oct. 2019 4587-4594

White noise
A White-Noise-on-Jerk Motion Prior for Continuous-Time Trajectory Esti-

mation on SE(3). Tang, T.Y., +, LRA April 2019 594-601
Winches

Long-Reach Aerial Manipulation Employing Wire-Suspended Hand With 
Swing-Suppression Device. Miyazaki, R., +, LRA July 2019 3045-3052

Wind tunnels
Aerodynamic Model Identification of a Quadrotor Subjected to Rotor Fail-

ures in the High-Speed Flight Regime. Sun, S., +, LRA Oct. 2019 3868-
3875
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Wireless channels

Provably Safe Multi-Robot Coordination With Unreliable Communication. 

Mannucci, A., +, LRA Oct. 2019 3232-3239

Wireless LAN

Data Information Fusion From Multiple Access Points for WiFi-Based 

Self-localization. Miyagusuku, R., +, LRA April 2019 269-276

Wires
Bundled Wire Drive: Proposal and Feasibility Study of a Novel Ten-

don-Driven Mechanism Using Synthetic Fiber Ropes. Endo, G., +, LRA 
April 2019 966-972
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A Spherical Active Joint for Humanoids and Humans. Mghames, S., +, LRA 

April 2019 838-845


