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[Advanced Robotics Best Paper Award]

Learning-based collision-free planning on
arbitrary optimization criteria
in the latent space through ¢cGANs
Tomoki Ando, Hiroto Iino, Hiroki Mori, Ryota Torishima,
Kuniyuki Takahashi, Shoichiro Yamaguchi,
Daisuke Okanohara, Tetsuya Ogata
(Advanced Robotics Vol.37, No.10, pp.621-633)

We propose a new method for collision-free planning using
Conditional Generative Adversarial Networks (cGANs) to transform
between the robot’s joint space and a latent space that captures only
collision-free areas of the joint space, conditioned by an obstacle map.
Generating multiple plausible trajectories is convenient in applications
such as the manipulation of a robot arm by enabling the selection of tra-
jectories that avoids collision with the robot or surrounding environ-
ment. In the proposed method, various trajectories that avoid obstacles
can be generated by connecting the start and goal state with arbitrary
line segments in this generated latent space. Our method provides this
collision—free latent space, after which any planner, using any optimiza-
tion conditions, can be used to generate the most suitable paths on the
fly. We uccessfully verified this method with a simulated and actual
URb5e 6-DoF robotic arm. We confirmed that different trajectories could
be generated depending on optimization conditions.

Tomoki Ando

Tomoki Ando received BS and MS degrees from
Waseda University in 2020 and 2022, respectively. He
was a technical staff in the National Institute of
Advanced Industrial Science and Technology (AIST)
from 2019-2022. He has been working for Sony
Semiconductor Solutions Corporation since 2022. His

research interest is deep learning for robotics.

JRSJ Vol. 42 No. 9

Hiroto Tino

Hiroto Iino received BS and MS degrees from Waseda
University in 2022 and 2024, respectively. He was a
technical staff in the National Institute of Advanced

Industrial Science and Technology (AIST) from
h 2021-2024. He has been working for Panasonic
Holdings Corporation since 2024. His research interest

B

is deep learning for robotics.

Hiroki Mori

Hiroki Mori received his B.EM.E. from Toyohashi
University of Technology, and Ph.D. in Information
Science and Technology from The University of
Tokyo. He was appointed as an assistant professor at
Osaka University from 2011 to 2016, a researcher at
the University of Cergy-Pontoise (now CY Cergy
Paris University), France from 2016 to 2017, and an associate professor
at Waseda University from 2017 to 2023. He is currently working at
Waseda University as a visiting associate professor and is a co—founder
and director at Tokuiten Inc. His research interests include cognitive
developmental robotics, learning-based robotics, soft robotics, and agri-
cultural robotics.

Ryota Torishima

Ryota Torishima received BS and MS degrees from
Waseda University in 2019 and 2021, respectively. He
was a technical staff in the National Institute of
Advanced Industrial Science and Technology (AIST)
from 2018-2021. He has been working for SoftBank
Corp. since 2021. His research interest is deep learning

Kuniyuki Takahashi

Kuniyuki Takahashi received B.S., M.S., and Ph.D.
degrees from Waseda University in 2011, 2013, and
2017, respectively. He has been working for Preferred
Networks, Inc. since 2017. His research interest is in
machine learning for robotics. He received the FA
Foundation Paper Award in 2019, the Advanced
Robotics Best Paper Award in 2019, was an ICRA 2019 Best Paper
Award finalist, and received the ICRA 2018 Best Paper Award on HRL

Shoichiro Yamaguchi

Shoichiro Yamaguchi received B.S. and M.S. degrees
from Kyoto University in 2016 and 2018, respectively.
He has been working for Preferred Networks, Inc.
since 2018. His research interest is in machine learn-
ing.

Daisuke Okanohara

Daisuke Okanohara received B.S., M.S., and Ph.D.
degrees from the University of Tokyo in 2001, 2007,
and 2010, respectively. He is a Representative Director
and Chief Executive Researcher of Preferred
Networks, Inc. He is also the Chief Executive Officer
of Preferred Computational Chemistry. His interests
are in deep learning for applications.

Nov., 2024



Tetsuya Ogata

Tetsuya Ogata received a D.E. degree from Waseda
University, Japan in 2000. He held various positions at
Waseda University, RIKEN Brain Science Institute,
and Kyoto University. Since 2012, he has been a
Professor at Waseda University. He is a Joint-
Appointed Fellow at AIST's AI Research Center. He
has served as a director for the Robotics Society of Japan and the

Japanese Society for Artificial Intelligence etc., and is a board member
of the Japan Deep Learning Association. He is the Director of Waseda’s
AT and Robotics Institute. He received the 2023 MEXT Science and
Technology Award etc.
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[Advanced Robotics Best Survey Paper Award]

World models and predictive coding for
cognitive and developmental robotics:
frontiers and challenges
Tadahiro Taniguchi, Shingo Murata, Masahiro Suzuki,
Dimitri Ognibene, Pablo Lanillos, Emre Ugur,
Lorenzo Jamone, Tomoaki Nakamura, Alejandra Ciria,
Bruno Lara, Giovanni Pezzulo
(Advanced Robotics Vol.37, No.13, pp.780-806)

Creating autonomous robots that can actively explore the environ-
ment, acquire knowledge and learn skills continuously is the ultimate
achievement envisioned in cognitive and evelopmental robotics.
Importantly, if the aim is to create robots that can continuously develop
through interactions with their environment, their learning processes
should be based on interactions with their physical and social world in
the manner of human learning and cognitive development. Based on this
context, in this paper, we focus on the two concepts of world models
and predictive coding. Recently, world models have attracted renewed
attention as a topic of considerable interest in artificial intelligence.
Cognitive systems learn world models to better predict future sensory
observations and optimize their policies, i.e. controllers. Alternatively, in
neuroscience, predictive coding proposes that the brain continuously
predicts its inputs and adapts to model its own dynamics and control
behavior in its environment. Both ideas may be considered as underpin-
ning the cognitive development of robots and humans capable of contin-
ual or lifelong learning. Although many studies have been conducted on
predictive coding in cognitive robotics and neurorobotics, the relation-
ship between world model-based approaches in Al and predictive cod-
ing in robotics has rarely been discussed. Therefore, in this paper, we
clarify the definitions, relationships, and status of current research on
these topics, as well as missing pieces of world models and predictive
coding in conjunction with crucially related concepts such as the free—
energy principle and active inference in the context of cognitive and
developmental robotics. Furthermore, we outline the frontiers and chal-
lenges involved in world models and predictive coding toward the fur-
ther integration of AI and robotics, as well as the creation of robots with
real cognitive and developmental capabilities in the future.
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Tadahiro Taniguchi

Tadahiro Taniguchi received his M.E. and Ph.D.
degrees from Kyoto University, in 2003 and 2006,
respectively. From 2005 to 2008, he was a Japan
Society for the Promotion of Science Research Fellow
in the same university. From 2008 to 2010, he was an

Assistant Professor at the Department of Human and
Computer Intelligence, Ritsumeikan University. From 2010 to 2017, he
was an Associate Professor in the same department. From 2015 to 2016,
he was a Visiting Associate Professor at the Department of Electrical
and Electronic Engineering, Imperial College London. From 2017 to
2024, he was a Professor in the same department, and a Visiting General
Chief Scientist at Panasonic (Holdings) Corporation. Since 2024, he is a
Professor at Graduate School of Informatics, Kyoto University, He has
been engaged in research on machine learning, emergent systems, cog-
nitive robotics, and symbol emergence in robotics.

Shingo Murata

Shingo Murata received his B.E, M.E, and D.E. from
Waseda University in 2011, 2013, and 2016, respective-
ly. From 2016 to 2018, he served as a Research
Associate in the Department of Modern Mechanical
Engineering at Waseda University. Then, from 2018 to
2020, he held the position of Assistant Professor at the
Principles of Informatics Research Division, National Institute of

Informatics (NII). During this period, he was appointed as an Assistant
Professor in the Department of Informatics, The Graduate University
for Advanced Studies (SOKENDAI). From 2020 to 2024, he was a
Senior Assistant Professor in the Department of Electronics and
Electrical Engineering at Keio University. Presently, he is an Associate
Professor in the same department. His current research interests
include cognitive robotics, robot learning, and computational psychiatry.

Masahiro Suzuki

Masahiro Suzuki is a project assistant professor in the
Graduate School of Engineering at the University of
Tokyo. He was formerly a project researcher at the
University of Tokyo from 2018 to 2020. He received
his PhD from the University of Tokyo in 2018 and his
MS degree from Hokkaido University in 2015. His
research interests are in deep generative models, multimodal learning,
and transfer learning.

i Dimitri Ognibene

Dimitri Ognibene graduated in Information
Engineering at the University of Palermo in 2004 and
his PhD in Robotics in 2009 from University of Genoa.
He was research associate at ISTC-CNR in Rome
since 2005 till 2010. In 2010 he joined the Personal
Robtics Lab of Imperial college. In 2014 he moved to at

Centre for Robotics Research, Kings College London. In 2015 he was
awarded a Marie Curie Actions COFUND fellowship and joined the AI
and ML group of UPF, Barcelona. In 2017 he became lecturer in
Computer Science and Artificial Intelligence at the University of Essex,
where he still holds a visiting position. He is Associate Professor of
Human Technology Interaction at the University of Milan-Bicocca, Italy
since 2020. His main interest lies in understanding how social agents
with limited sensory and computational resources can adapt to complex
and uncertain environments. To this end it develops both neural and
Bayesian models and applies them both in the physical field, e.g., robots,
and virtual, e.g., social media, settings.
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Pablo Lanillos

Pablo Lanillos received a Ph.D. in computer science
engineering from the Department of Computer
Engineering and Automatic Control, Complutense
University of Madrid, Spain, in 2013. He is principal
investigator at the Cajal International Neuroscience

Center, Spanish National Research Council, and the
Donders Institute for Cognition in the Netherlands. He was awarded the
Marie Sktodowska-Curie H2020 Grant at the Technical University of
Munich and gained tenure as Assistant Professor at Radboud University
Nijmegen. His research group, Neuro Al and Robotics (NAIR), develops
neuroscience-inspired artificial intelligence algorithms for achieving
human-like perception and action in robots and he currently coordi-
nates three international projects where the leitmotif is to transform our
understanding of human cognition into technologies of the future.

Emre Ugur

Emre Ugur is an associate professor of computer engi-
neering at Bogazici University, Istanbul, Turkey, and
the head of the Cognitive, Learning, and Robotics
(CoLoRs) Lab. He received his PhD in Computer
Engineering from Middle East Technical University,

Ankara, worked as a research scientist at ATR, Japan,
visited Osaka University as a specially appointed assistant and associate
professor, and worked as a senior researcher at the University of
Innsbruck. He is a Senior IEEE Member. He has been awarded The
Young Scientist Award by the Science Academy (BAGEP) and The
Excellence in Teaching Award by the Faculty of Engineering in 2021.
He has been the principal investigator of the IMAGINE and INVERSE
projects funded by the European Commission and the DEEPSYM,
DEEPPLAN, AFFORD, and SOFT-EXO projects funded by the
Scientific and Technological Research Council of Turkiye (TUBITAK).
He is interested in robotics and artificial intelligence in general and
robot learning, cognitive robotics, and neuro-symbolic robotics in partic-

ular.

Lorenzo Jamone

Lorenzo Jamone is a Senior Lecturer in Robotics and
Director of the CRISP team at the School of
Engineering and Materials Science (SEMS) of the
Queen Mary University of London (QMUL), in the
UK. The CRISP team is part of the ARQ (Advanced
Robotics at Queen Mary) group. Since 2018 he is a
Turing Fellow at The Alan Turing Institute. He received the MS (Hons)
degree in computer engineering from the University of Genoa, Italy, in

2006, and the PhD degree in humanoid technologies from the University
of Genoa and the Italian Institute of Technology, in 2010. He was an
Associate Researcher with the Takanishi Laboratory, Waseda
University, Tokyo, Japan, from 2010 to 2012, and with VisLab, Instituto
Superior Técnico, Lisbon, Portugal, from 2013 to 2016. His main research
interest is Cognitive Robotics, with more than 120 publications (h-index
28) on object manipulation, tactile sensing, affordance perception, senso-
rimotor learning and control.

Tomoaki Nakamura
Tomoaki Nakamura received his BE, ME, and Dr. of
Eng. degrees from the University of Electro-

2011 to March 2012, He was a research fellow of the
Japan Society for the Promotion of Science. In 2013, he

Communications in 2007, 2009, and 2011. From April
(! |
127

worked for Honda Research Institute Japan Co., Ltd.
From April 2014 to March 2018, he was an Assistant Professor at the
Department of Mechanical Engineering and Intelligent Systems, the
University of Electro-Communications. Since April 2019, he has been an
Associate Professor at the same department. His research interests are
intelligent robotics and machine learning.
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Alejandra Ciria

Alejandra Ciria obtained her Ph.D. in Experimental
Psychology from the Universidad Nacional Auténoma
de México (UNAM). In 2019, she completed a post-
doctoral fellowship in the Adaptive Systems group at
Humboldt-Universitdt zu Berlin, funded by the
Alexander von Humboldt Foundation. Since 2020, she
has been an associate professor in the Department of Cognitive and
Behavioral Sciences at the Faculty of Psychology at UNAM and the
head of the Embodied Cognition Lab. She is also a Diverse Intelligences

Summer Institute (DISI) fellow. Her research focuses on perceptual,
predictive, attentional, and emotional mechanisms within the embodied
and grounded cognition framework.

™ Bruno Lara

Bruno Lara received a PhD in Mechatronics from
King's College London. He did a postdoc at the
TheoriLabor in the University of Jena, working on
evolutionary robotics, and then a postdoc in the Max

Planck Institute for Psychology Research in Munich,
focusing on research on Cognitive Robotics. He is a
Professor at the Universidad Autéonoma del Estado de Morelos (UAEM)
and the Head of the Cognitive Robotics Lab at the Science Research
Centre since 2005. In 2011 and then again in 2019, he did long research
stays in the Adaptive Systems group at the Humboldt- Universitat zu
Berlin. He is an Alexander von Humboldt Fellow. His research interests
include internal models, prediction and predictive processing in the
framework of cognitive robotics.

Giovanni Pezzulo

Giovanni Pezzulo received his MSc from the
University of Pisa and his Ph.D. degree from the
University of Rome La Sapienza. He is Research
Director at the Institute of Cognitive Sciences and
Technologies, National Research Council of Italy, in
Rome. He uses a combination of theoretical, computa-

tional and empirical methods to study cognitive processing in humans
and other animals, with a focus on goal-directed behavior, decision-mak-
ing, prediction, and planning. His research was funded by the European
Research Council, the EU’s Horizon 2020, the Human Frontier Science
Program, and other agencies.
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[Advanced Robotics Excellent Paper Award]

Multi-step motion learning by combining
learning-from-demonstration and
policy-search
Yaqgiang Mo, Hikaru Sasaki,

Takamitsu Matsubara, Kimitoshi Yamazaki
(Advanced Robotics Vol.37, No.9, pp.560-575)

In this paper, we focus on tasks that require multi-step motions to
achieve the goal, and we describe a method for a robot to automatically
achieve the goal. We proposed a method based on reinforcement learn-
ing and “Teaching by Showing” for multi-step tasks. A robot can learn
how to complete a task automatically by referring to the motions of a
human operator, even if the task consists of multi-step motions. Because
a human operator is not required to operate the robot during the learn-
ing process, we believe that our proposed method can reduce the bur-
den on the human operator. Finally, we conducted experiments to vali-
date the effectiveness of the proposed method and compared it to a con-
ventional reinforcement learning method.

Yaqgiang Mo

Yagiang Mo received his BE from Sichuan University,
China, in 2015. He received his ME and PhD degrees
from Shinshu University, Japan, in 2019 and 2022,
respectively. He is currently a lecturer at Yangzhou
Polytechnic Institute. His research interests include
machine learning and motion planning for robotics.

Hikaru Sasaki

Hikaru Sasaki received his Ph.D. degree from the Nara
Institute of Science and Technology (NAIST), Japan,
in 2021. He was appointed as a Specially Appointed
Assistant Professor in January 2022 and was appoint-
ed as Assistant Professor in April 2022 at NAIST.

Takamitsu Matsubara

Takamitsu Matsubara received his Ph.D. in
Information Science from the Nara Institute of Science
and Technology (NAIST), Japan, in 2007. He was a
Research Fellow (DC1) at the Japan Society for the

‘\A Promotion of Science from 2005 to 2007. From 2013 to

2014, he was a visiting researcher at the Donders

Institute for Brain, Cognition, and Behavior at Radboud University
Nijmegen in the Netherlands. He is a professor at NAIST and holds vis-
iting researcher positions at ATR in Kyoto and the AIST AI Center in
Tokyo, Japan. His research focuses on machine learning and motor con-
trol in robotics.

Kimitoshi Yamazaki

Kimitoshi Yamazaki received BE, ME and Ph.D.
degrees from University of Tsukuba in 2002, 2004 and
2007, respectively. From 2006 to 2007, he was a JSPS
research fellow. From 2007 to 2012, he was a project
assistant professor in the University of Tokyo. From
2010 to 2014, he was also a researcher of PRESTO,
JST. He joined Shinshu University in 2012 and is currently a professor.

His research interests are in robot vision and motion planning. He is a
member of RSJ, SICE, JSME and IEEE.
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Principle of object support by
Rope deformation and its application to

Rope climbing by snake robot
Ryota Watanabe, Motoyasu Tanaka
(Advanced Robotics Vol.37, No.9, pp.591-602)

This study proposes a principle of object support by rope deformation
and demonstrates the application of this principle to the operation of a
snake robot that moves up and down on a rope. To realize the object
support, the minimum tension required to support the object under
deformation of the rope and the principle and effect of rotation of the
object’s posture are considered. An effective method for winding the
rope is additionally examined. For the rope-climbing motion of the
snake robot, we designed and fabricated a snake-shaped robot that can

apply the principle of object support by rope deformation using multiple
joints.

Ryota Watanabe

Ryota Watanabe received the B.Eng. and M.Eng. from
the Department of Mechanical and Intelligent Systems
Engineering, The University of Electro-
Communications, Tokyo, Japan, in 2020 and 2022,
respectively. He is currently with NACHIFUJIKOSHI
CORP., Toyama, Japan.

Motoyasu Tanaka

Motoyasu Tanaka received the B.Eng., M.Eng., and
Ph.D. degrees in engineering from the Department of
Mechanical Engineering and Intelligent Systems,
University of Electro-Communications, Tokyo, Japan
in 2005, 2007, and 2009, respectively. From 2009 to
2012, he was with Canon, Inc., Tokyo. He is currently a
Professor with the Department of Mechanical and Intelligent Systems
Engineering, University of Electro-Communications. His research inter-
ests include biologically inspired robotics and dynamics-based nonlinear
control. He is a member of IEEE, the Robotics Society of Japan, and the
Society of Instrument and Control Engineers.
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soft robotics.

ok Julks)
i (e t)
RRFET (EHTHEKRY)
-3
A e (ZZEERTHE) KEE—HE ORE)
BT K GRS TERSEMAR) MY /R GESEBATHR AR

Mo

&I (RRERE) JrE B (Fawy)
A ER (TSRS Bt (ZEKRF)

B FMET (HART)
AN R (6 W)

I R N Y=
) REEREEE OB, WEEEOAB X O —REEDAHFEIIS
L-ZHb A

B BRI TR SR
FH3I— RF v I (KKTHEKE)

2024 4F 11 /]



840

BAE0ONRyY MERE 4 B0ORT « JAY VR I PHRFARHEDIEE
—E MEORT 729 2R Y TR ERE R RS —

URT 4 7 AT Y RO TR, R RREIL, &P
ERBICER T A2 L2 ANE L, BRI RE T o
HELIBMEIERTAHT, BEEOURT A 7 AT U RITTHREK
LB o mh s, #HAED 1T 1 HIZ3B Aol 28I 8E s
nEg.

Alld 2024 EFRMEOE 29 MO KT 4 7 AV U RYTIZBWTORT 4
YA YRV TERRERRLVMEDODH 72540 /R, BENE
ARICBOTRIERZHEEZToCUTO 242 EE L, BHEAXKICBVTE
GasgeE s g L7z,

F IR TR TR S 7258 42 M2l R B W Tirb
N, SERPOZHADO) 2 CHRPHEENF L7,

BENEEAZRELT, ZEEOHAIZLHASBETZPL EITS
LEBIL, BV FETIETURY MEOBBICTRITWZ7ZEET LM
oL 9.

2024 FEFEORT 4 2 AT VRY T HEERENERARAR
PR

RHEAE (1999 4 11 A 17 HA)

Py

EES AL BE29MURT 4 2 AT YRYT)

A H R ORISR B AR T e b TS A b
RIS AT A

CORURKEREHLEEB) E L, WK
WAL E T WIEmE % 2 COR WSRO X DL L L T
AT, &0 B R BE TN O 72012, B E AR L7 s Sl
WA SIS 5 2 AT KA L £ Lis. %L 2 » Aok + i
FHEMICEDHE»L, HEIOum BEO 70 b7 A b & LTl &
BIET, WA ORI TOSMETRICLTWES. T2, VX
FADF YT L= a YRAMLLMAATNTEY, Ihs0FEd
YOLO % H s 72t ic 35 7200, BOBOOFEEFVEH VD
LT, ZRIEYA 7 uv = b= a VI BIRE VIS IS
EEZTVET.

FHERS (2000 4E 7 A 11 HZ:)

PN

ETS CTAL GE29MURT 4 2 AT YRYT)

HHEEH C UAV SRS B T 2 KGR D 7200~
WFE—FIVIEREEH Lz T 4 KR

AR (UAV) &R fa Bt o S A% T
T, AHORTLET (T4 X) MIERELREOFELy VT
EWTHMEND Y 3. ZOMBIHRT 2720, AifETETERT
DEWENRLT ) 4 ZEH ML TWAZ EICHA L, Z0EH%BKE
=XV TTHIETIIT A R T 272 FEERELE L
UAVOIT) AL ZAPFELTwLHH, a2 ) — ORI E KGO
FINNE 2 3R 2 EBA MU T, fEROFHEL Y QIREFEIHRIEISK
Moz c& 2 2 L 2MRELE Lz, RBI%EDS, A SHHAM O
BICHEBL, X0V RETRLAEHEEDEIIHLTLR IO E 2T
WET.

2024 FEORT 4 VXA RITREAEE
EEZNEER

FER AGRHETWE ONEETH)
8 F OLRTERET (ZHIERR)
/NS IR (5 i)
% B
BT JIH7 27 /0y —X) % (g sm)

JRSJ Vol. 42 No. 9 —24— Nov,, 2024



841

BARORY MERB 4 B0OKRT « YA VIRI 7 BFHHRA - KiliE0EE
—EABORT « JRAYVKRIPESBHR - BiTEREERBE—

2021 AEPEICHI R SN T RT 4 2 2L v RY THHBII - FhiE L,
KERDPHORBANOEMRZ T LI L ZHMEL, aXF 172>
RYTITBWTHEESNIHHO P D D FFICEN I - iR E1T-
ToICER T A H T

ArlaliE 2024 AEBIEOEE 29 MU R T 4 7 AV VRI TIZBWTHART 1
YA YR TEAFRERRIVIEEO D - 72 5 i 2 1412, ®ENER
RIBWTHIERHEREZIT> CUTO 1 iz #% L, MEKIIBNTR
S s g L7z,

Fe UL KRB L3R THIME S N 724 42 WA dE &2 IC B W TiTh
N, GEPOZEED) 2 CERPMREIRE L.

BENFARENRELT, ZEREOHIZLPOBEIZHL TS &
EHIS, SHRIVFTET Ry MEOBIBICTR WL E T3 X0 Witk
WL,

2024 AEEURT 4 7 AT YRV THMERERENEFRAAEARE
BRI

MegaParticles GPU #FlIFE L /=
Stein Particle Filter (& 2 581 6 BERERSHTE
N ] KA Bt E &
(BE29MBERT 4 7 AT VRYT 1A2)

NHEE]

2019 4F EAGHAN LA ARG HE - HRe TaRidid: (15)
U 2018 4EA ¥ ) T - S B 7 KFABEZEER, 2019 4
PESEBARTWEZETT 13 - AW T2 gUsAF I ZE R, 2021
EMFJER, 2023 S LMEMTIER, BEICES. BHOR
v MDD OB NEHN, 1TBhEE S ORJEIZfEH

| KAEL

| 2015 AR R R Y A T A1 RS2 L 5 00 R
BT, AR BARHAN R R R - IR TR B %
2018 41 FE MRS AR LIS - AT T4 e
2022 4EEAEWFZE R, BAEICE S, 3RCAHN, BEME
F5E, HSEHN, AEEEa Ry b, S—VFLELY
T4 HOWFIHEE. Wt (T2).

2013 4F PESERAMWEZE T AGE > A 7 AWFZE4 T B,
2017 AEFBEFERT EAEWFZE R, 2023 4EFMBEJERT 72 & v
T—F7Fr7F vty —A~—1+ELEY 715
F—LF—2E, BIEICEL. BEO Ry hozo0BR
Biidakowrse i pe

2024 FEORT « VAL VRIS PREE
EENEER

FER ARHEL (R
8 F ORRTBET (ZHL¥ERS)
AN (B E)
£ 8
AT OllF27 2 uy—=xX) % i (&)

HAORY MERE42%59 5 —25— 2024 4F 11 H



842

26 6 [@) International Session Best Presentation Award DIEE
—%£5 6 [O] International Session Best Presentation Award EZ{ERIFE—

International Session Best Presentation Award 1, 3512 X 2285
EARBEF L, EBROICTERET 208 2 MBYICER T, L2 HMWE L
T, WIRREREEIS L > TT o 720 E T2 3B IS 23 2 5T,
WAL D FANHHAOERS L v ¥ 3 v ORELEHE L NGB E SN
Ed

SENZER L Y ¥ a YNBEROD 5 72 A KO R AR, #ENER
KBV TRIE 2 A2 /T, Finalist 4 %% ®EZ L, X512Z20HHh5
International Session Best Presentation Award Zz## 1 4% EE Wz L
FlL7.

FRIT R TR TRIME S N5 42 W2l i X s B W T b
N, ETEAE»SZHEOT A CHIPEE SR L.

BENFRAEKZNRELT, ZEAEOH IO, OBECEHL LTS L
LB, ABRLETIETORY MEORRBICIRDWE XT3 X ) Wf
wzLE9.

2024 4EJ¥ International Session Best Presentation Award ##%RHARAE
ibH

[55 6 [@ Internatonal Session Best Presentation
Award])

[UAV Motion Control using a Tiltable Frame
with EDFs]

Paul Hannibal (Ritsumeikan University)

[%5 6 [E] Internatonal Session Best Presentation
Award Finalists]

[Deep Reinforcement Learning with FPNN-to-
SNN Policy Distillation for Neurochip-driven
Robots]

Alonso Ramos Fernandez (Nara Institute of Science and
Technology)

[Effect of Taper and Chamber Shape on the
Performance of a Bidirectional Soft Pneumatic
Robot Finger]

Rene Manuel Suarez Flores (Kyoto University of

Advanced Science)

[UAV Motion Control using a Tiltable Frame
with EDFs]

PAUL Hannibal (Ritsumeikan University)

[A Study on HASEL and DEA Based Multi-DOF
Soft Actuator for High-Functional Tactile
Display]

Yizhou Sha (The University of Tokyo)

JRSJ Vol. 42 No. 9

— 96—

2024 F £ International Session Best
Presentation Award EEZ&ZXE845F%K 8

FER i Bk QLA
B OF OWRE OSE (RRENREEA KRBT
B wmF (BliERY)
T MFIEA GLaEERE)
% B8
B B GESERaHamtsen) SR B (ERRE)
SeH A LN TESEREE) AR = (PRI
hE i TSRS ik W (V=—2N—7)
fRE Hl (ENRF) I SU B CRESERE A HAtr i 78T

Ny Fy— - TzrFyvr T BE QL)
(K T R CRBRORS)

R = (JLHRE) IR B (KRB KSE)

B (BWREE) i BE) CRBERmREEm RS

MR Bl GESERABANIIZE)  #1 BE ORREAZ)
I Bk ORPOR) Mgy el (THIRE)
B M
fek HIE CREURE)
i) —REEOAHLLZHDED

Nov., 2024



C_ ADVANCED ROBOTICS review __)

Advanced Robotics  Call for Papers

Special Issue on Methodology for
Performance Evaluation of Field Robots

Guest Editors:  Dr. Noritaka Sato (Nagoya Institute of Technology, Japan)
Prof. Tetsuya Kimura (Nagaoka University of Technology, Japan)
Dr. Kuniaki Kawabata (Japan Atomic Energy Agency, Japan)
Dr. Hideki Masago (Japan Agency for Marine-Earth Science and Technology, Japan)
Dr. Toshio Yoshida (Manufacturing Science and Technology Center, Japan)
Prof. Kazunori Ohno (Tohoku University, Japan)
Dr. Raymond Sheh (National Institute of Standards and Technology, USA)
Prof. Oskar von Stryk (The Technical University of Darmstadt, Germany)

Publication in Vol. 39, Issue 15 (Aug 2025)
SUBMISSION DEADLINE: December 31, 2024

Manufacturers independently evaluate the performance of many field robots including drones, making
it difficult to compare and select them by users to deploy in actual work. This is one of the factors
hindering the social implementation of field robots. In order to solve this problem, there is a need to
establish an engineering methodology for formulating a standard performance evaluation method (e.g.
automobile fuel efficiency, etc.) that allows users to quantitatively and objectively compare the
performance of robots. Furthermore, by summarizing and improving this engineering methodology, a
new academic field called “robot performance evaluation engineering” will be able to be developed
and established.

In this special issue, based on above background, the focus is not on robots/drones themselves, but on
how to evaluate their performance. For example, we call for papers that demonstrate the usefulness of
the test method itself, and papers that discuss knowledge that contributes to the establishment of
engineering methodologies for formulating test methods. Papers that contribute to the new academic
field of robot performance evaluation engineering are widely invited.

We also welcome survey and short papers that clarify current essential topics in methodology for
performance evaluation of robots. Prospective contributed papers may cover, but are not limited to, the
following topics:

*  Development and verification of robot/drones/sensors test methods.

+  Standardization of developed test methods.

* Lessons learned for developed test methods through field demonstration.

*  Comparison of robots/drones/sensors by developed test methods.

*  Methodology for rule creation in robot competition.

*  Survey on methodology for performance evaluation of robots/drones/sensers.

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by December
31, 2024 to the office of Advanced Robotics, the Robotics Society of Japan through the homepage of
Advanced Robotics (https://www.rsj.or.jp/pub/ar/submission.html). Instructions for authors and
manuscript template are available at the homepage.

HAORY MERGE42%59 5 —AR1— 2024 4F 11 H



Advanced Robotics  Call for Papers

Special Issue on Technology for food handling
automation

Guest Editors:  Assoc. Prof. Kazuyoshi Wada (Tokyo Metropolitan University, Japan)
Prof. Shinichi Hirai (Ritsumeikan University, Japan)
Prof. Kensuke Harada (Osaka University, Japan)
Prof. Maximo A. Roa (DLR, Germany)
Assoc. Prof. Pablo Valdivia y Alvarado (Singapore University of Technology and
Design, Singapore)

Publication in Vol. 39, Issue 17 (Sep 2025)
SUBMISSION DEADLINE: January 31, 2025

Today, automation in the food industry is attracting attention as an area for the social implementation
of human-collaborative robots. While many processes in food production are being automated by
specialized machines, many manual tasks remain, such as packing and serving lunch boxes. Food
products are not as stable in shape and physical properties as workpieces in the manufacturing
industry, and there are many challenging factors for robotic handling, such as flexibility, wetness and
rapid change over time, as well as a wide variety of food products.

This special issue focuses on the latest relevant technologies and research cases for food
handling automation. It covers not only robotic hands and their control technology for handling a
wide variety of food products, but also a wide range of technologies related to the evaluation of food
handling.

We also welcome survey and short papers that clarify current essential topics in technology
for food handling automation. Prospective contributed papers may cover, but are not limited to,
the following topics:

*  Robotic hands for food handling

* Evaluation of food handling

*  Food Sorting and Classification

*  Food Handling and Transportation
*  Food Processing

*  Food Packaging

*  Sensor Technology

*  Human-robot collaboration

* Al and Machine Learning

*  Food sample

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by January 31,
2025 to the office of Advanced Robotics, the Robotics Society of Japan through the homepage of
Advanced Robotics (https://www.rsj.or.jp/pub/ar/submission.html). Instructions for authors and
manuscript template are available at the homepage.

JRSJ Vol. 42 No. 9 —AR2— Nov,, 2024



Advanced Robotics  Call for Papers

Special Issue on Robot and Human Interactive Communication

Guest Co-Editors: M. Shiomi, ATR; M. Niitsuma, Chuo Univ; F. Eyssel, Bielefeld Univ; T. Yonezawa, Kansai
Univ; T. lio, Doshisha Univ; M. Cooney, Halmstad Univ; M. Kimoto, Meiji Univ; N. Martelaro, Carnegie Mellon
Univ; T. Uchida, Osaka Univ; H. Sumioka, ATR

Publication in Vol. 39, Issue 19 (October 2025)
Submission deadline: 28 February 2025

The main purpose of this special issue is to publish state-of-the-art innovative results, the latest developments, and future
perspectives on robot and human interactive communication. Based on this idea, the special issue is open to all thematic
areas related to human-robot interaction. It will also carry revised and substantially extended versions of papers presented
at the main conference and workshops of the 33rd IEEE International Conference on Robot and Human Interactive
Communication (RO-MAN 2024).

The special issue covers a wide range of topics related to human-robot interactive communication, involving theories,
methodologies, technologies, empirical and experimental studies. Papers related to the study of robotic technology,
psychology, cognitive science, artificial intelligence, human factors, interaction-based robot design, and other topics related
to human-robot interaction are welcome to be submitted. The topics of the special issue include, but are not limited to:

®  Research. design and development. and use of robots that ®  Personalities for robotic or virtual characters
interact collaboratively e  Embodiment, empathy. and intersubjectivity in interaction

(] Robots that support human collaboration with robotic and virtual characters

®  Innovative robot designs for HRI research e Intelhigence, motivations. and emotions in robots

e  User-centered design of social robots e  Curiosity. intentionality. and initiative in interaction

e  Novel interfaces and interaction modalities e  Perception and recognition functions for robots such as

e  |ong-term experience and longitudinal HRI studies robot audition and vision

e Evaluation methods and new methodologies for HRI ®  Linguistic communication and dialogue with robots and
research intelligent interfaces

e Degrees of autonomy and teleoperation e  Multimodal interaction and conversational skills

e Human factors and ergonomics in HRI research e  Cognitive and sensory-motor development in robots

e Virtual and augmented telepresence environments e  Cognitive skills and mental models for social robots

e  Social. ethical and aesthetic issues in human-robot e  Social learning and skill acquisition via teaching and
interaction research imitation

e  Robots in education. therapy and rehabilitation e  Programming by demonstration

e  Medical and surgical applications of robots e  Cooperation and collaboration in human-robot teams

e Robot companions and social robots in home environments ®  Human-robot interaction and collaboration in

e  Assistive robotics for supporting the elderly or people with manufacturing environments
special needs ° Motion planning and navigation in the vicinity of humans

e  Applications of social robots in entertainment. service ®  Machine learning and adaptation in human-robot
robotics. space travel. and others interaction

®  Anthropomorphic robots and virtual humans e  Multi-modal situation awareness and spatial cognition

° Interaction with believable characters e  Computational architectures for human-robot interaction

®  Non-verbal cues and expressiveness in interactions e  Detecting and understanding human activity

(] Interaction kinesics . Narrative and story-telling in interaction

®  Monitoring of behavior and internal states of human e  Virtual reality. augmented reality mixed reality
subjects environments for human-robot interaction

° Robotic etiquette e  Child robot interaction

®  Social touch interaction in human-robot interaction e  HRI and Collaboration in Manufacturing Environments

e  Social intelligence for robots e  Creating Human-Robot Relationships

®  Social presence for robots and virtual humans e  Human Motion Analysis

e  Creating relationships with robots and humanoids

Submission: The full-length manuscript (either PDF file or MS Word file) should be sent to the office of Advanced Robotics,

the Robotics Society of Japan, through the homepage of Advanced Robotics (https://www.rsj.or.jp/pub/ar/submission.html). Sample form
of the manuscript, as well as the Instruction for Authors, is available at the homepage. If your paper is a revised and substantially extended
version (e.g., additional experiments and/or fundamentally new analyses) of papers presented at the main conferences and workshops of
ROMAN, please explicitly describe the differences from the past version by referring to it in the document and attaching the presented
paper as supplemental material.

HAORY MERGE42%59 5 —AR3— 2024 4F 11 H



Advanced Robotics  Call for Papers

Special Issue on Nursing Robotics

Guest Editors: Tetsuyou Watanabe (Kanazawa University), Jane Li (Worcester Polytechnic Institute),
Gojiro Nakagami (The University of Tokyo), Misako Dai (Ishikawa Prefectural Nursing University), Yuka
Miura (Fujita Health University), Maya Torii (University of Tsukuba), Thrishantha Nanayakkara (Imperial
College London), and Shinichi Hirai (Ritsumeikan University)

Publication in Vol. 39, Issue 13 (July 2025)
SUBMISSION DEADLINE: 30 November 2024

Scope:

We invite researchers, practitioners, and innovators to contribute to a special issue focused on the evolving field of
Nursing Robotics. Positioned at the forefront of a healthcare and caregiving revolution propelled by advancements in
robotics technology, this special issue seeks to explore the application of robotics in nursing care with the goal of
improving the quality of life for individuals in various settings and throughout their lifespan.

The scope of this special issue includes, but is not limited to, the following areas:

Nursing Care Support: Explorations of how robotics can assist in daily nursing care tasks, enhancing efficiency and patient
care quality.

Caregiver Support: Innovations that alleviate the physical and emotional burden on caregivers, enabling better care and
well-being for both caregivers and recipients.

Rehabilitation: Robotic solutions that aid in the rehabilitation process, helping individuals regain or maintain their physical
functions.

Assisting Mobility: Technologies that support mobility for individuals with limited physical capabilities, promoting
independence and mobility.

Assist with Physical Functions: Robotic aids designed to support or enhance physical functions, contributing to improved
daily living.

Abnormalities Detection: Advanced systems capable of detecting health abnormalities, facilitating early intervention and
care.

Pressure Ulcer Prevention: Robotics interventions that help in preventing or managing pressure ulcers, a common
challenge in prolonged care scenarios.

Simulator for Training: Use of robotics in creating realistic training simulations for caregivers and medical professionals,
enhancing skills and preparedness.

Sensing Biosignals: Innovative uses of robotics in monitoring vital biosignals, offering real-time insights into patient health.
RT (Robotics Technology)-Assisted Nursing: Papers that explore the integration of RT in various aspects of nursing, from
direct care to educational applications.

Nursing Education Based on RT: Insights into how robotics technology can transform nursing education, making it more
interactive, practical, and effective.

Nursing Workflow Support Based on RT: Studies on how robotics can streamline nursing workflows, reducing workload
and increasing time for patient care.

We are especially interested in submissions that highlight collaborative research between the fields of robotics and
nursing, presenting solutions that have been effectively implemented and exploring challenges that remain unresolved
but have the potential for significant impact through interdisciplinary efforts.

This special issue aims to advance the field of robotics and open new pathways for the integration of robotics into
nursing and caregiving. We look forward to receiving your innovative contributions that will drive this exciting field
forward, blending state-of-the-art technology with compassionate care.

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by 30 November 2024 to the office of
Advanced  Robotics, the Robotics Society of Japan through the homepage of Advanced Robotics

(https://www.rsj.or.jp/pub/ar/submission.html). Instructions for authors and manuscript template are available at the homepage.
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ADVANCED ROBOTICS Vol.38, Issue 17

Abstruct

Full Papers

VT-VT: a slip detection model for transformer-based
visual-tactile fusion

Jingtao Yang, Mingyou Chen, Weilin Chen, Qinghua Lu,
Huiling Wei & Yunzhi Zhang

Pages: 1177-1187

Kevwords.: Slip detection, visual and tactile sensing,
transformer
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Task and motion planning using mixed integer linear
programming for solving fetch-and-carry tasks by a
mobile manipulator

Sotaro Suwa, Keisuke Takeshita & Kimitoshi Yamazaki
Pages: 1188-1201

Kevwords: TAMP, MILP, fetch-and-carry, mobile
manipulators

Graphical Abstract
#
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Individual adaptation and social attributes in a
handshake robot with CPG control

Kakeru Yamasaki, Tomohiro Shibata & Patrick Hénaff
Pages: 1202-1217

Kevwords: Handshake robot, huma-robot interaction,
social robot, CPG control

Graphical Abstract (Upper right column)
=

"I think I feel...
Warmth?
Competence?
Discomfort?"

» ;’ 4 Idng motion
s Handshaking Robot

B

Defect detection with ego-noise reduction based on
multimodal information in UAV hammering
inspection

Koki Shoda, Jun Younes Louhi Kasahara, Hajime Asama,
Qi An & Atsushi Yamashita

Pages: 1218-1230

Keywords: Infrastructure inspection, hammering test,
field robotics, multimodal learning, sound sensing

Graphical Abstract
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