2022 International Conference on
Manipulation, Automation and
Robotics at Small Scales
(MARSS 2022)

Toronto, Ontario, Canada
25 — 29 July 2022

I E E E IEEE Catalog Number: CFP22D58-POD
4 ISBN:

978-1-6654-5974-7



Copyright © 2022 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: CFP22D58-POD
ISBN (Print-On-Demand): 978-1-6654-5974-7
ISBN (Online): 978-1-6654-5973-0

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

proceedings

.com



MARSS2022 Regular Papers - Table of Contents

Regular Papers

Soft actuators that self-create bone for biohybrid (micro)robotics ........................ 1
Danfeng Cao, Jose Gabriel Martinez, Emilio Satoshi Hara and Edwin W.H. Jager

Cell Extraction Automation in Single Cell Surgery using the Aspiration Method.......... 7
Basil Abu Zanouneh and James K.Mills

Multi-material Fabrication for Magnetically Driven Miniature Soft Robots Using
Stereolithography . .. ..o 13
(video)
Zhaozin Li and Eric Diller

Eddy Current Damping of Magnetically Actuated Neurosurgical instruments ............. 19
Nancy Wu, Thomas Looi, Jim Drake and Eric Diller

A mechanical metamaterial structure with chiral concave quadrilateral negative
Poisson’s ratio ... ... 25

Fahua Qu, Siming Jiang, Rixin Wang, Benliang Zhu and Xianmin Zhang

A Miniature Tubular Linear Electromagnetic Actuator: Design, Modeling and
Experimental Validation . ......... ... 30

Mouna Ben Salem, Laurent Petit, Muneeb Ullah Khan, Jeremy Terrien, Christine
Prelle, Frédéric Lamarque, Thibaud Coradin and Christophe Egles

A Predictive Model of Seal Condition in Automated Patch Clamp System ................ 35
Shengjie Yang and King Wai Chiu Lai

A Doppler and B-Mode Hybrid Ultrasound Tracking Method for Microcatheter
Navigation in Noisy Environments ......... ... .. i 41
(video)
Mogiu Zhang, Lidong Yang, Haojin Yang, Lin Su and Li Zhang

Design of a Compliant Vertical Micropositioning Stage Inspired by Lamina Emergent
MeChaniSIm . . . ..o 48

Zekui Lyu and Qingsong Xu

Data-Driven Feedforward Hysteresis Compensation with Genetic Algorithm for Atomic

FOTCe MICTOSCOPE. - . v v vttt ettt e e e e e e 54
Navid Asmari, Mustafa Kangiil, Santiago Andany, Alireza Karimi and Georg Fantner

Characterization of a trilateration method using Hall effect sensors for microrobot

POSIEION tTaACKING . . ..ottt e 60
Gabriel Géron, Jérémy Terrien, Muneeb Ullah Khan, Christine Prelle and Hani Al
Hagjar

Evolving Morphologies for Locomoting Micro-scale Robotic Agents....................... 66
Matthew Uppington, Pierangelo Gobbo, Sabine Hauert and Helmut Hauser

Cooperative Control of Dual-Arm Concentric Tube Continuum Robots ................... 71
Hanna Jiamei Zhang, Sven Lilge, M. Taha Chikhaoui and Jessica Burgner-Kahrs

Cell Focusing and Rotation by a Planar Optoelectronic Tweezers......................... 77
Chunyuan Gan, Jiaying Zhang, Jiawei Zhao, Shuzhang Liang, Yiming Ji and Lin Feng



MARSS2022 Regular Papers - Table of Contents

Microfluidic Electrochemical Sensor for Heavy Metal Detection Using Pyrolytic Carbon

Electrodes and Valveless Micropump ... ... 82
Peng Zhou, Tianyi Zhang, Yingming Xu, Terrence Simon and Tianhong Cui
On-Chip Transportation and Mixing of Microsample using Electrohydrodynamic Flow.... 88
(video)

Min Wang, Zicheng Li, Wei Dai, Rui Liu, Sishen Yuan and Jun Liu

Optimal design of high bandwidth piezo-based nanopositioners employing bridge-type
displacement amplifiers. . ... ... i 94

S. B. Lavanya and G. R. Jayanth

Long-term imaging and spatio-temporal control of living cells using light ................. 100
(video)
Neshika Wijewardhane, Ana Rubio Denniss, Matthew Uppington, Helmut Hauser,
Thomas E. Gorochowski, Eugenia Piddini and Sabine Hauert

Controlled Helical Propulsion Against the Flow of a Physiological Fluid .................. 106
(video)
Chuang Li, Frank R. Halfwerk, Jutta Arens, Sarthak Misra, Michiel Warlé and Islam
S. M. Khalil

Towards a compact and low-cost mesoscopic XY positioning system using 3D printing of
CONAUCEIVE POLYINIETS . . o oottt ettt et e e et e e e e e et e 112

Benjamin Calmé, Lennart Rubbert and Yassine Haddab

Noncontact displacement sensing with high bandwidth and subnanometer resolution
based on squeeze film damping effect ....... .. ... . 118

Shenghang Zhai, Jialin Shi, Peng Yu, Tie Yang, Chanmin Su and Lianging Liu
A Tetherless Microdriller for Maneuverability and On-Board Cargo Delivery Inside
Viscoelastic Media .. ... 124

Tony Wang, Daasol Yang, Jiehao Chen, Jocelyn Chow, Yuhang Hu, Kimberly Hoang
and Azadeh Ansari

Developing an Optical Microlever for Stable and Unsupported Force Amplification........ 130
(video)
Philippa-Kate Andrew, Allan Raudsepp, Volker Nock, Daniel Fan, Urs Staufer,
Martin A. K. Williams and Ebubekir Avci

Learning Decentralized Controllers for Segregation of Heterogeneous Robot Swarms

with Graph Neural Networks. .. ... e 138
Oyindamola Omotuyi and Manish Kumar

2D-Compliant, Diamagnetic Levitating Micro-Robots for Operation on Non-Flat,

Non-Clean Tracks . .. ..o e e e 144

(video)

Allen Hsu, Ronald Pelrine, Rui de Gouvea Pinto and Ethan Weber Schaler

Integrated Microfluidic Probe for Single Cell Manipulation ................ ... ... ....... 151
Samuel Sofela, Alla Saleh and Mohammad Qasaimeh



MARSS2022 Regular Papers - Table of Contents

A Hybrid Nanorobotic Manipulation Platform: a Sharing Holder between a Cs-TEM
and an SEM for Micro to Sub-nanometer Fabrication.......... ... ... .. .. . ... 156

Wenqi Zhang, Donglei Chen, Chaojian Hou, Ruiwen Shao, Zhan Yang and Lirin Dong

Advancing atomic force microscopy tips with 3D design control and reduced Hamaker
COMSEANY o 162

Ayoub Glia, Muhammedin Deliorman and Mohammad Ameen Qasaimeh

Robotic Fiber Fabrication based on Solidification Force Control ............. ... ... .... 168
Houari Bettahar, Teemu Vilisalmi, Markus Linder and Quan Zhou
Forced Wetting by Ion Implantation for Liquid Nanoelectronics........................... 174
Fabian von Kleist-Retzow and Sergej Fatikow
Electronic Waste Separation Using Magnetic Minirobots.............. ...t 180
(video)

Ondrej Carvan, Martin Jurik, Jiri Kuthan, Martin Vitek and Frantisek Mach

Instrumentation, VR and haptic systems applied to scanning and micromanipulation
platforms: research and learning aspects. ......... ..o 186

Florence Marchi, Antoine Nigues and Nicolas Castagne

Scaling Rules for Microrobots with Full Energetic Autonomy .................. ... 193

Erwin van Renselaar, Benedikt Keitel, Mehmet Dinc, Boris Mizaikoff, Arturo
Susarrey Arce, Han Gardeniers, Leon Abelmann and Islam Khalil

Imaging and control of nanomaterial-decorated micromotors.......................ooou... 199

Azaam Aziz, Richard Nauber, Ana Sanchez Iglesias, Luis M. Liz-Marzan, Oliver G.
Schmidt and Mariana Medina-Sanchez

Rigid-Body Rotation Versus Transverse Bending Wave Swimming of
Magnetically-Functionalized Sperm Cells .. ... ... i 205

Veronika Magdanz, Anke Klingner, Leon Abelmann and Islam S.M. Khalil

Magnetic Pick, Mechanical Place on Small Scales............ ..., 211
(video)
Ron Pelrine and Allen Hsu

High speed operation of the composite shape memory effect microactuator: computer
modelling and eXperiment . . ... ... ..t e 218

Petr Lega, Sergey Romanov, Andrey Orlov, Alexey Kartsev, Alexey Prokunin, Nikita
Kataev and Viktor Koledov

Design and Characterization of a Fully 3D Printed Vision-Based Micro-Force Sensor for
Microrobotic AppliCationS . . ...\ttt 224
Georges Adam, Gwenn Ulliac, Cedric Clevy and David Cappelleri

Real-time Active Vibration Compensation: A Novel Scheme with Adaptive Filter and
Forecasting . ... ... 232

Yichang He, Yunfeng Fan and U-Xuan Tan

Ag/CNT-PDMS crack sensing for measuring contractility of cardiomyocytes.............. 238
Li Wang, Xingyuan Xu, Wenkun Dou, Jun Chen, Weiguang Su, Anging Li, Chonghai
Xu, Xingjian Liu, Liming Xin and Changhai Ru



MARSS2022 Regular Papers - Table of Contents

Manufacturing Microfluidic Chips: Micro Milling Approach............................... 244
Martin Allen, Simon Lookmire and Ebubekir Avci

Magnetically Controlled Microfluidic Channels ............ ... .o i i, 250
Ondrej Sodomka, Vojéch Skrivan, Katerina Jozovd and Frantisek Mach

An Automatic System for Manipulation and Rotation of Early Stage 2-Cell Mouse
BTy 08 « o oot 256

Basil Abu Zanouneh and James K.Mills

Online real-time platform for microrobot steering in a multi-bifurcation................... 262
Benjamin W. Jarvis, Riccardo Poli and Ali Kafash Hoshiar

Multi-robot collaboration for Electronic Textile Fabrication............................... 268

Danming Wei, Sushmita Challa, Mohammad Islam, Jasmin Beharic, Cindy Harnett
and Dan Popa

Inertial Focusing and Lateral Manipulation of Particles in a Microchannel Flow........... 274
Wagas Waheed, Fiyad Abu-Nada and Anas Alazzam

Magnetically Assembled Electronic Digital Materials ............ ... ... ... ... ... .. 280
Vojtéch Lapunik, Frantisek Mach, Martin Vitek, Martin Jurik and Jiri Kuthan

Automated Fabrication of Tactile Sensors Using a Custom Additive Manufacturing
Platform . .o 286

Danming Wei, Ruoshi Zhang, Ji- Tzuoh Lin, Dilan Ratnayake, Olalekan Olowo,
Andrew Nimon, Moath Alqatamin, Andriy Sherehly and Dan Popa

Design and Modeling of a Piezoelectric, Bistable Out-of-Plane Actuator for
Micro-Robotic Appendages. ... ... 292
Marius Clad, Choong-Ho Rhee and Kenn Oldham

Evaluating Miniature Robot Surgical Scissors ......... ... ..o i 298
Zhuo Fan Bao and Eric Diller

Machine Learning-Based Real-Time Localisation and Automatic Trapping of Multiple
Microrobots in Optical TWeezZer . ... ... e 304
(video)
Yunziao Ren, Meysam Keshavarz, Salzitsa Anastasova, Ghazal Hatami, Benny Lo
and Dandan Zhang

Role of Surface Tension in Microrobot Penetration in Membranes......................... 310
Md Mahmudur Rahman, Tanmay Garudadri and Sambeeta Das

SerpenBot, a Laser Driven Locomotive Microrobot for Dry Environments using
Learning Control. ... ... 316
(video)
Zhong Yang, Moath Algatamin, Andriy Sherehiy, Ruoshi Zhang, Mojtaba Al Hudibi,
Nazita Taghavi and Dan Popa

MEMS Bimorph Fiber-Gripping Actuators.......... ..., 322

Mohammad Islam, Sushmita Challa, Muhemmad Yacin, Sruthi Vankayala, Jasmin
Beharic and Cindy Harnett



MARSS2022 Regular Papers - Table of Contents

Optimal Path Planning of Micromanipulators in Confined spaces and Nanomanipulation
of 1D Nanomaterials .. ... ... 328

Ujjal Dey, Supriti Sen, Prasanna Venkatesh L, Chacko Jacob and C' S Kumar

Levitation control of capsule robot with 5-DOF based on arrayed Hall elements........... 334
Fengwu Wang, Jiapeng Yang, Li Song and Lin Feng

Simultaneous and Independent Micromanipulation of Two Identical Particles with
Robotic Electromagnetic Needles. . ... 340
(video)
Ogulcan Isitman, Hakan Kandemir, Gokhan Alcan, Zoran Cenev and Quan Zhou
A spacious three-coil magnetic manipulation system.............. ..., 346
(video)
Sayanta Goswami, Ambarish Ghosh and Debayan Dasgupta
A First-Order Approach to Model Simultaneous Control of Multiple Microrobots......... 352
(video)
Logan Beaver, Bingzhi Wu, Sambeeta Das and Andreas Malikopoulos

Cancelling stray magnetic fields to render magnetic nanobots autonomous................ 359
Gouri Patil, Pranay Mandal, Jyotiprakash Behera, Ajay Ajith and Ambarish Ghosh

Cellular Manipulation Using Rolling Microrobots........... ..., 365
(video)
David Rivas, Sudipta Mallick, Max Sokolich and Sambeeta Das





