2021 International Symposium on
Multi-Robot and Multi-Agent
Systems (MRS 2021)

Cambridge, United Kingdom
4 —5 November 2021

IEEE Catalog Number: CFP21K19-POD
ISBN: 978-1-6654-2927-6



Copyright © 2021 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: CFP21K19-POD
ISBN (Print-On-Demand): 978-1-6654-2927-6
ISBN (Online): 978-1-6654-2926-9

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

000



TABLE OF CONTENTS

NON-PREHENSILE COOPERATIVE OBJECT TRANSPORTATION WITH

OMNIDIRECTIONAL MOBILE ROBOTS: ORGANIZATION, CONTROL, SIMULATION, AND

EXPERIMENTATION L..ooiiii ittt ettt et stte st e e s te e s ae e e be e stbeeabeesabeesbeeeabeesbeeeabeestbeesbeesabe e beessbeeaaseenbeestseebeesnteentens 1
Henrik Ebel; Peter Eberhard

COOPERATIVE DISTRIBUTED MODEL PREDICTIVE FORMATION CONTROL OF NON-

HOLONOMIC ROBOTIC AGENTS ... ettt ettt e ettt e e et e e e eat e e e s te e e e eabee e e sabeeesnteeeesabeeessnteeesseaeens 11
Mario Rosenfelder; Henrik Ebel; Peter Eberhard

COOPERATIVE MULTI-AGENT PATH FINDING: BEYOND PATH PLANNING AND

COLLISION AVOIDANCGE ... .ottt ettt ettt ettt ettt e e bt e e e et e e e e etb e e e s ebbe e e aabeeesabbaeesbbeeesabeeesaaaeeesabbeeeanbaeesnnnes 20
Nir Greshler; Ofir Gordon; Oren Salzman; Nahum Shimkin

ON-DEMAND GROCERY DELIVERY FROM MULTIPLE LOCAL STORES WITH

AUTONOMOUS ROBOTS ...ttt ettt te et e s be st e e te e sateesbeesabe e steeesbeesabeaabeesabeesbeesabeestsesbeesabeenteesrneesseesnns 29
Maximilian Kronmueller; Andres Fielbaum; Javier Alonso-Mora

CHARACTERIZATION OF GRASP CONFIGURATIONS FOR MULTI-ROBOT OBJECT

PUSHING ...ttt e e et e e e ettt e e etbe e e e beeeeeabeeeeaateeeaabeeeeesbaeeeaabesesteseeansteeeaateeesasteeeatbeesanteaessaeens 38
Filippo Bertoncelli; Fabio Ruggiero; Lorenzo Sabattini

SPEED-VS-ACCURACY TRADEOFF IN COLLECTIVE ESTIMATION: AN ADAPTIVE

EXPLORATION-EXPLOITATION CASE ...ttt ettt ettt e ate sttt e e s bt e bt e e e aab e e e s bte e e eabte e s eabaeesbaaeeans 47
Mohsen Raoufi; Heiko Hamann; Pawel Romanczuk

DISTRIBUTED CONTACT-IMPLICIT TRAJECTORY OPTIMIZATION FOR

COLLABORATIVE MANIPULATION ...ttt ettt ettt stte e te e s ve e s tveetaestaa e sbeesabeesbaesbaesaseanbeestseenbeesnreentens 56
Ola Shorinwa; Mac Schwager

ROLE DISCOVERY IN OBSERVED MULTI-AGENT SYSTEMS OVER TIME THROUGH

MATRIX FACTORIZATION ...ttt ettt b bbbt b e e bt be e bt e b e bt e b e e b e e bt et e ebb e bt ebeeebeebbenbenreenean 66
Brian Reily; Michael Don; John G. Rogers; Christopher Reardon

STOCHASTIC ASSIGNMENT FOR DEPLOYING MULTIPLE MARSUPIAL ROBOTS........ccccoiiiieevicie e 75
Chris Yu Hsuan Lee; Graeme Best; Geoffrey A. Hollinger

LEARNING ROBOT SWARM TACTICS OVER COMPLEX ADVERSARIAL ENVIRONMENTS .......cccccocennenee 83

Amir Behjat; Hemanth Manjunatha; Prajit Krisshna Kumar; Apurv Jani; Leighton Collins; Payam Ghassemi;
Joseph Distefano; David Doermann; Karthik Dantu; Ehsan Esfahani; Souma Chowdhury

REACTIVE MULTI-FITNESS LEARNING FOR ROBUST MULTIAGENT TEAMING.........ccccciciiiiiinenieiee 92
Connor Yates; Ayhan Alp Aydeniz; Kagan Tumer

BOTNET: A SIMULATOR FOR STUDYING THE EFFECTS OF ACCURATE

COMMUNICATION MODELS ON MULTI-AGENT AND SWARM CONTROL......ccccoviiiiiiniieneeescsenieee 101
Mark Selden; Jason Zhou; Felipe Campos; Nathan Lambert; Daniel Drew; Kristofer S. J. Pister
DISTRIBUTED SELF-ASSEMBLY OF CANTILEVERS BY FORCE-AWARE ROBOTS.......ccccoiiiiieiieenieiene 110

Edward Bray; Roderich Grof3

DECENTRALIZED MULTI-AGENT STRATEGY SYNTHESIS UNDER LTL; SPECIFICATIONS

VIA EXCHANGE OF LEAST-LIMITING ADVISERS ...ttt ae et sae et e e 119
Georg Friedrich Schuppe; Jana Tumova

ONLINE DECENTRALIZED PERCEPTION-AWARE PATH PLANNING FOR MULTI-ROBOT

N A L =117/ OO PPRROPURN 128
Nicola De Carli; Paolo Salaris; Paolo Robuffo Giordano
MULTI-ROBOT LEARNING AND COVERAGE OF UNKNOWN SPATIAL FIELDS. ........cccccoviiiieiieceecee e 137

Marfa Santos; Udari Madhushani; Alessia Benevento; Naomi Ehrich Leonard

GVGEXP: COMMUNICATION-CONSTRAINED MULTI-ROBOT EXPLORATION SYSTEM

BASED ON GENERALIZED VORONOI GRAPHS ...ttt ettt sttt et e e aaee s 146
Kizito Masaba; Alberto Quattrini Li

LOCAL ADVANTAGE ACTOR-CRITIC FOR ROBUST MULTI-AGENT DEEP

REINFORCEMENT LEARNING ..ottt sttt sbe et sbe st be st e sb e et e sbe e st e sbteeesbeenbesbeenbe e 155
Yuchen Xiao; Xueguang Lyu; Christopher Amato
ROBUST PERIMETER DEFENSE USING CONTROL BARRIER FUNCTIONS........ccccoiitiiiineieeise e 164

Luis Guerrero-Bonilla; Carlos Nieto-Granda; Magnus Egerstedt
PARAMETER IDENTIFICATION FOR MULTIROBOT SYSTEMS USING OPTIMIZATION-

BASED CONTROLLERS. ... ..ottt sttt et e st e st e e ae e s s te e te e e st e e saeeenteesteeesseeaneeenteessseeseesnteetaennneens 173
Jaskaran Grover; Changliu Liu; Katia Sycara



DESIGN AND SIMULATION OF A MULTI-ROBOT ARCHITECTURE FOR LARGE-SCALE

CONSTRUCTION PROJECTS
Vivek Thangavelu; Nils Napp
Author Index





