
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
IEEE Catalog Number: 
ISBN: 

CFP19N45-POD 
978-1-5386-7826-8 

2019 International Symposium on 
Medical Robotics (ISMR 2019) 

Atlanta, Georgia, USA 
3-5 April 2019 



 
 
 
 
 
 
 
Copyright © 2019 by the Institute of Electrical and Electronics Engineers, Inc. 
All Rights Reserved 
 
Copyright and Reprint Permissions:  Abstracting is permitted with credit to the source.  
Libraries are permitted to photocopy beyond the limit of U.S. copyright law for private 
use of patrons those articles in this volume that carry a code at the bottom of the first 
page, provided the per-copy fee indicated in the code is paid through Copyright 
Clearance Center, 222 Rosewood Drive, Danvers, MA 01923.   
 
For other copying, reprint or republication permission, write to IEEE Copyrights 
Manager, IEEE Service Center, 445 Hoes Lane, Piscataway, NJ  08854.  All rights 
reserved.   
 
*** This is a print representation of what appears in the IEEE Digital 
Library.  Some format issues inherent in the e-media version may also 
appear in this print version.  
 
 
IEEE Catalog Number:   CFP19N45-POD 
ISBN (Print-On-Demand):  978-1-5386-7826-8 
ISBN (Online):   978-1-5386-7825-1 
 
 
 
           
 
Additional Copies of This Publication Are Available From: 
 
Curran Associates, Inc 
57 Morehouse Lane 
Red Hook, NY  12571 USA 
Phone:  (845) 758-0400 
Fax:  (845) 758-2633 
E-mail: curran@proceedings.com 
Web:               www.proceedings.com 

 
 
 



TABLE OF CONTENTS 
 
 
 

STUDY OF ROBOTIZED ELECTROMAGNETIC ACTUATION SYSTEM FOR MAGNETIC 
MICROROBOTS DEVOTED TO MINIMALLY INVASIVE OPHTHALMIC SURGERY ........................................ 1

Ruipeng Chen ; David Folio ; Antoine Ferreira 
 

OPTIMIZING ROBOT-ASSISTED SURGERY SUTURE PLANS TO AVOID JOINT LIMITS AND 
SINGULARITIES ................................................................................................................................................................. 8

Brijen Thananjeyan ; Ajay Tanwani ; Jessica Ji ; Danyal Fer ; Vatsal Patel ; Sanjay Krishnan ; Ken Goldberg 
 

REDUCTION IN THE METABOLIC COST OF HUMAN WALKING GAITS USING QUASI-
PASSIVE UPPER BODY EXOSKELETON .................................................................................................................... 15

Nafiseh Ebrahimi ; Gautham Muthukumaran ; Amir Jafari 
 

MODE-FREE CONTROL OF PROSTHETIC LOWER LIMBS................................................................................... 22
Vijeth Rai ; Abhishek Sharma ; Eric Rombokas 

 

A MULTIROBOTS TELEOPERATED PLATFORM FOR ARTIFICIAL INTELLIGENCE 
TRAINING DATA COLLECTION IN MINIMALLY INVASIVE SURGERY ........................................................... 29

Francesco Setti ; Elettra Oleari ; Alice Leporini ; Diana Trojaniello ; Alberto Sanna ; Umberto Capitanio ; 
Francesco Montorsi ; Andrea Salonia ; Riccardo Muradore 

 

A SMARTPHONE AND PERMANENT MAGNET-BASED NEEDLE GUIDANCE SYSTEM................................. 36
Zhuo Zhao ; Zion Tsz Ho Tse 

 

SCLERA FORCE CONTROL IN ROBOT-ASSISTED EYE SURGERY: ADAPTIVE FORCE 
CONTROL VS. AUDITORY FEEDBACK ...................................................................................................................... 41

Ali Ebrahimi ; Changyan He ; Niravkumar Patel ; Marin Kobilarov ; Peter Gehlbach ; Iulian Iordachita 
 

DYNAMIC MODELING OF THE DA VINCI RESEARCH KIT ARM FOR THE ESTIMATION OF 
INTERACTION WRENCH ............................................................................................................................................... 48

Francesco Piqué ; Mohamed N. Boushaki ; Margherita Brancadoro ; Elena De Momi ; Arianna Menciassi 
 

CONTEXT-AWARE MONITORING IN ROBOTIC SURGERY ................................................................................. 55
Mohammad Samin Yasar ; David Evans ; Homa Alemzadeh 

 

TENDON TAPPING LOCATION DETECTION THROUGH IMPACT MODELING .............................................. 62
Waiman Meinhold ; Jun Ueda 

 

MULTI-WALLED CARBON NANOTUBE (MWCNT)/PDMS-BASED FLEXIBLE SENSOR FOR 
MEDICAL APPLICATIONS ............................................................................................................................................. 69

Kihan Park ; Phillip Tran ; Nancy Deaton ; Jaydev P. Desai 
 

FBG-BASED POSITION ESTIMATION OF HIGHLY DEFORMABLE CONTINUUM 
MANIPULATORS: MODEL-DEPENDENT VS. DATA-DRIVEN APPROACHES ................................................... 77

Shahriar Sefati ; Rachel Hegeman ; Farshid Alambeigi ; Iulian Iordachita ; Mehran Armand 
 

MULTICAMERA 3D RECONSTRUCTION OF DYNAMIC SURGICAL CAVITIES: CAMERA 
GROUPING AND PAIR SEQUENCING ......................................................................................................................... 83

Yun-Hsuan Su ; Kevin Huang ; Blake Hannaford 
 

PREDICTING DEPTH OF CUT OF WATER-JET IN SOFT TISSUE SIMULANTS BASED ON 
FINITE ELEMENT ANALYSIS WITH THE APPLICATION TO FRACTURE-DIRECTED 
WATER-JET STEERABLE NEEDLES ........................................................................................................................... 90

Mahdieh Babaiasl ; Fan Yang ; Yao Chen ; Jow-Lian Ding ; John P. Swensen 
 

MYOTRACK: TRACKING SUBJECT PARTICIPATION IN ROBOTIC REHABILITATION 
USING SEMG AND IMU* ................................................................................................................................................. 97

Shrey Pareek ; Hemanth Manjunath ; Ehsan T. Esfahani ; Thenkurussi Kesavadas 
 

TOWARDS THE DEVELOPMENT OF A VOICE-CONTROLLED EXOSKELETON SYSTEM 
FOR RESTORING HAND FUNCTION ......................................................................................................................... 104

Xuefeng Wang ; Phillip Tran ; Sarah M. Callahan ; Steven L. Wolf ; Jaydev P. Desai 
 

AN ADMITTANCE-CONTROLLED ROBOTIC ASSISTANT FOR SEMI-AUTONOMOUS 
BREAST ULTRASOUND SCANNING .......................................................................................................................... 111

Jay Carriere ; Jason Fong ; Tyler Meyer ; Ron Sloboda ; Siraj Husain ; Nawaid Usmani ; Mahdi Tavakoli 
 

SURFACE MODEL EXTRACTION FROM INDENTATION CURVES OF HYPERELASTIC 
SIMULATION FOR ABNORMALITY DETECTION ................................................................................................. 118

Yingqiao Yang ; Kai-Leung Yung ; Robert Tin Wai Hung ; James Abbott Foster ; Kai-Ming Yu 
 

CONCEPT DEVELOPMENT OF FIXED GEOMETRY TACTILE DISPLAY USING GRANULAR 
JAMMING ......................................................................................................................................................................... 125

Sakura Sikander ; Pradipta Biswas ; Pankaj Kulkarni ; Christopher Harrington ; Neil Chang ; Sang-Eun Song 
 



GRASP TAXONOMY FOR ROBOT ASSISTANTS INFERRED FROM FINGER PRESSURE AND 
FLEXION ........................................................................................................................................................................... 129

Bahareh Abbasi ; Mehdi Sharifzadeh ; Ehsan Noohi ; Sina Parastegari ; Miloš Žefran 
 

REAL-TIME INCREMENTAL ESTIMATION OF RETINAL SURFACE USING LASER AIMING 
BEAM ................................................................................................................................................................................. 136

Arpita Routray ; Robert A. Maclachlan ; Joseph N. Martel ; Cameron N. Riviere 
 

FEASIBILITY STUDY OF IN VIVO ROBOTIC PLASMA MEDICINE DEVICES ................................................ 141
Brooks Mckinney ; Will Mckinney ; Shivanand Pattanshetti ; Seok Chang Ryu 

 

AUTOMATIC DETECTION OF NEEDLE PUNCTURE IN A SIMULATED CANNULATION 
TASK .................................................................................................................................................................................. 148

Jianxin Gao ; Irfan Kil ; Richard E. Groff ; Ravikiran B. Singapogu 
 

PARALLEL POSITIONFORCE CONTROL OF EPICARDIAL WIRE ROBOT BASED ON 
ELLIPSOID GEODESY ................................................................................................................................................... 154

E. Wilde ; S. Dan ; N. A. Wood ; M. J. Passineau ; M. S. Halbreiner ; M. A. Zenati ; C. N. Riviere 
 

REMOTELY ACTUATED NEEDLE DRIVING DEVICE FOR MRI-GUIDED PERCUTANEOUS 
INTERVENTIONS............................................................................................................................................................ 160

Di Wu ; Gang Li ; Niravkumar Patel ; Jiawen Yan ; Reza Monfaredi ; Kevin Cleary ; Iulian Iordachita 
 

SMARTPHONE-ENABLED TRACKERS FOR LOWER-BODY MONITORING ................................................... 167
Rui Li ; Christopher M. Modlesky ; Zion T.H. Tse 

 

NEEDLE ENTRY ANGLE & FORCE: VISION-ENABLED FORCE-BASED METRICS TO 
ASSESS SURGICAL SUTURING SKILL ...................................................................................................................... 172

Irfan Kil ; Ravikiran B. Singapogu ; Richard E. Groff 
 

PREDICTION OF TASK-BASED, SURGEON EFFICIENCY METRICS DURING ROBOTIC-
ASSISTED MINIMALLY INVASIVE SURGERY ........................................................................................................ 178

Ada Zhang ; Liheng Guo ; Anthony M. Jarc 
 

DESIGN OF A ROBOTIC INSTRUMENT FOR MINIMALLY INVASIVE WATERJET SURGERY.................. 185
Christopher Schlenk ; Andrea Schwier ; Michael Heiss ; Thomas Bahls ; Alin Albu-Schäffer 

 

A NOVEL TASK-SPECIFIC UPPER-EXTREMITY REHABILITATION SYSTEM WITH 
INTERACTIVE GAME-BASED INTERFACE FOR STROKE PATIENTS.............................................................. 192

Veena Jayasree-Krishnan ; Dhruv Gamdha ; Brian S. Goldberg ; Shramana Ghosh ; Preeti Raghavan ; Vikram 
Kapila 

 

TASK SPACE HUMAN-ROBOT INTERACTION USING ANGULAR VELOCITY JACOBIAN ......................... 199
Adolfo Perrusquía ; Wen Yu 

 

AUGMENTED REALITY APPLICATION FOR AIDING TUMOR RESECTION IN SKULL-BASE 
SURGERY.......................................................................................................................................................................... 206

Niveditha Kalavakonda ; Laligam Sekhar ; Blake Hannaford 
 

ON THE KINEMATIC MODEL OF CONTINUUM ROBOTS WITH SPATIALLY VARYING 
NONLINEAR STIFFNESS............................................................................................................................................... 212

Shivanand Pattanshetti ; Seok Chang Ryu 
 

VISUAL-HAPTIC COLOCATION IN ROBOTIC REHABILITATION EXERCISES USING A 2D 
AUGMENTED-REALITY DISPLAY ............................................................................................................................. 219

Renz Ocampo ; Mahdi Tavakoli 
 

AUTOMATED PUPILLARY LIGHT REFLEX TEST ON A PORTABLE PLATFORM........................................ 226
Dogancan Temel ; Melvin J. Mathew ; Ghassan Alregib ; Yousuf M. Khalifa 

 

SURGICAL GESTURE RECOGNITION WITH TIME DELAY NEURAL NETWORK BASED ON 
KINEMATIC DATA ......................................................................................................................................................... 233

Giovanni Menegozzo ; Diego Dall’alba ; Chiara Zandonà ; Paolo Fiorini 
 

Author Index 




