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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.
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Advanced Robotics  Call for Papers

Special Issue on Robot Olfaction

Guest Editors:  Shunsuke Shigaki, National Institute of Informatics (Japan)
John Greg Gillen, National Institute of Standards and Technology (USA)
Patrick P. Neumann, Bundesanstalt fuer Materialforschung und -pruefung (Germany)
Yusuke Shiota, Max Planck Institute for Chemical Ecology (Germany)
Daisuke Kurabayashi, Tokyo Institute of Technology (Japan)

Publication in Vol. 39, Issue 5 (March 2025)
SUBMISSION DEADLINE: 31 July 2024

Although the olfaction is considered a primitive sense, it plays many important roles. We can detect
the smell of burning stuff, which is a precursor to fire, and the smell of rotting food, which can be used
to detect danger in advance. In the medical field, halitosis and body odor can be used to diagnose
diseases. Although smells are utilized in various situations, even in this age of artificial intelligence,
we still rely on organisms' olfaction. In addition to the fact that some odors are harmful to living
organisms, problems of habituation and saturation exist in the organisms' olfaction. To achieve odor-
based estimation or spatial cognition and so on, there is an urgent need to artificialize olfaction and
implement it in robots.

Therefore, this special issue focuses on "Robot Olfaction," which aims to implement olfaction in
robots. A wide range of fields are involved in the establishment of robot olfaction, including chemical
detection, artificial nasal cavity design, and odor learning and recognition. For that reason, we invite
contributions that go beyond the scope of a traditional single-discipline journal as well as elemental
technologies, such as methodologies for chemical detection that support robotic olfaction, insights into
biological olfactory behavior, and the implementation of olfaction in robots. We also welcome survey
papers that identify current essential topics in robotic olfaction. Prospective contributed papers are
invited to cover, but are not limited to, the following topics:

* Bio-inspired Robotics +Simulation and robot implementation
Computational neuroscience * Neuro-robotics
Chemical detection * Soft robotics
Body morphology for mechanical design + Particle image velocimetry
Bio-hybrid system (Cyborg) + Sensory-motor integration
Ethology + Learning and plasticity
Electrophysiology
Neuroethology

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by July 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.
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Advanced Robotics  Call for Papers

Special Issue on
Force Control and Its Related Technologies

Guest Editors:  Prof. Sho Sakaino (University of Tsukuba, Japan)
Prof. Sehoon Oh (Daegu Gyeongbuk Institute of Science and Technology, Korea)
Prof. Emre Sariyildiz (University of Wollongong, Australia)
Prof. Yuki Yokokura (Nagaoka University of Technology, Japan)
Prof. Toshiaki Tsuji (Saitama University, Japan)

Publication in Vol. 39, Issue 9 (May 2025)

SUBMISSION DEADLINE: September 30, 2024

Force control controls the interaction force with which the robot comes into contact with
its environment and is essential during safe environmental contact and physical
cooperation with humans. In particular, for robots that will be expected to perform
irregular tasks in the future society, it is essential to control interactions with first-time
objects and the environment, and force control is a key technology for this purpose. In
recent years, its usefulness has been further enhanced by integration with machine
learning techniques. However, because force control involves controlling interactions
with unknown objects, it is inherently different from conventional control methods that
model and control objects. Therefore, there still remains much room for research.

According to this background, this special issue discusses techniques related to force
control to accelerate the development and implementation of force control. Prospective
contributed papers may cover, but are not limited to, the following topics related to
advanced technologies for force control:

* Controller designing of force control

* Force/torque sensor

* Machine learning using force responses

* Signal analysis of force

* Haptics

* Human-robot interaction

« Imitation learning (Learning from demonstration)

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by September 30,
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  Call for Papers

Special Issue on

The Future of Assistive Robotics: Innovative Approaches
and Insights into Enhancing Lives

Guest Editors:

Prof. Hiroaki Kawamoto (University of Tsukuba, Japan)

Prof. Jun Ueda (Georgia Institute of Technology, USA)

Prof. Olmo A Moreno (Istituto Italiano di Tecnologia, Italy)

Prof. Hideki Toda (University of Toyama, Japan)

Prof. Junji Ohyama (National Institute of Advanced Industrial Science and Technology. Japan)

Publication in Vol. 39, Issue 7 (April 2025)

SUBMISSION DEADLINE: August 31%, 2024

Assistive robotics has become one of the key innovations to ensure that everyone, including vulnerable groups like

the elderly and people with disabilities, can live independently and enrich their lives without feeling left behind. These
robots are expected to find wide applications across various fields, particularly in providing daily life support and
medical rehabilitation for people with disabilities and those in need of nursing care, as well as offering labor support
for caregivers. However, for assistive robots to be widely implemented throughout modern society and incorporated
into our daily lives, many challenges must still be addressed. Nevertheless, significant advancements in Al, data
science, VR, AR and soft materials have expanded the potential to create assistive robotics with unprecedented
varieties and applications in the near future.

This special issue invites contributions that lead the development of assistive robotics and those from related fields
that leverage these advanced technologies. It also welcomes contributions on the operational methods of assistive
robotics, based on accumulated insights from verification experiments aimed at their societal implementation. We
sincerely hope that by sharing innovative and practical research in this special issue with the community, we can

collectively advance the field of assistive robots, creating a future where everyone's life experiences can be enhanced.

Topics relevant to the special issue include (but are not limited to):

e Exoskeletal robots / Wearable robots e VR/AR integration
e Robotic prosthetic limbs e Data analysis and its effective utilization
e Soft assistive robotics e Implementation of machine learning
e Assistive mobility e C(linical research / Translational research
e Assistive manipulators e Operational method

Submission:

The full-length manuscript (either in PDF or Microsoft Word format) should be sent to the editorial office of
Advanced Robotics, the Robotics, Society of  Japan, through its website at:
https://www.rsj.or jp/pub/ar/submission.html. Manuscript templates and author instructions are available on the
website.
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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 8

Full Papers
Development of 6-DOF manipulator driven by ceramics

reinforced hydrostatic actuators and its experimental
evaluations on force control and payload abilities

Mitsuo Komagata, Yutaro Imashiro, Ryoya Suzuki, Kento
Oishi, Ko Yamamoto & Yoshihiko Nakamura

Pages: 511-523

Keywords: Hydraulic actuators, manipulator, flexible robots,
backdrivability

Graphical Abstract

Enhancing wet surface adhesion in walking robots: finite
element-based analysis and morphology-changeable soft
pads

Duy Dang Nguyen, Nam Phuong Dam & Van Anh Ho

Pages: 524-540

Keywords: Tribology, capillary, morphology computation, soft
toe pad, animal locomotion

Graphical Abstract
Morphology changeable Using the Morphology changeable
dome pads foot dome pads foot for Hexapod robot

Simulation for wet adhesion in
SOFA framework using Finite
Element method based model

Pads' morphology
changing concept

Constrained footstep planning wusing model-based
reinforcement learning in virtual constraint-based walking
Takanori Jin, Taisuke Kobayashi & Takamitsu Matsubara
Pages: 541-561

Keywords: Bipedal locomotion, virtual constraint-based
walking, model-based reinforcement learning

Graphical Abstract (Upper right column)

JRSJ Vol. 42 No. 6

Walking controller

Multi-step planning with learned effects of partial action
executions

Hakan Aktas, Utku Bozdogan & Emre Ugur

Pages: 562-576  Keywords:Affordances, effect prediction,
object motion trajectory prediction, multi-step planning
Graphical Abstract

Using reachability and
heuristics to speed up search

Using partial actions to
achieve goals

Inferring graspability from object
features

Bipedal Robot running: human-like actuation timing using
fast and slow adaptations

Yusuke Sakurai, Tomoya Kamimura, Yuki Sakamoto, Shohei
Nishii, Kodai Sato, Yuta Fujiwara & Akihito Sano

Pages: 577-588 Keywords: Humanoid and bipedal locomotion,
modeling and simulating humans, passive walking, CPG

Graphical Abstract
Human-like running by musculoskeletal biped robot
utilizing adaptive behavior of nervous system

cp6 Righy & <= @ PG (Lefy
g \
Controf \.‘,fc ?
commands \_T
Control schematics

Two time-scale (fast and slow)
adaptations of nervous
system and actuation timing
adjustment contribute to
produce human-like
continuous running.

Sim. 17 steps Stable limit cycle
Exp. 18 steps 44 steps
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ADVANCED ROBOTICS Vol.38, Issue 9-10

Special Issue on Recent Advances in Nonlinear Robot Control Technology (Part IT)

Full Papers
Distributed online primal-dual subgradient method on

unbalanced directed networks

Keishin Tada, Naoki Hayashi & Shigemasa Takai

Pages: 591-602 Keywords: Distributed online optimization,
multiagent system, primal-dual algorithm

Graphical Abstract
Algorithm 1 Distributed Online Algorithm for DOCO
Initialize:
z4(1) € Xy, Ai(1) = Op, and 4(0) = &;.
forte T do
Exchange the primal and dual estimations with neighboring agents, and compute
their weighted A;enge- by

wilt) = Y agh(t),
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N
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Update '.he) primal and dual estimations by
it +1) = nx. [xi(t) — a(t)Higq, (xi(t), wi(t))],
(2:(8). w +
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va(t)
end for
Lyapunov-based approach to event-triggered control with
self-triggered sampling
Shota Nakayama, Koichi Kobayashi & Yuh Yamashita
Pages: 603-609
Keywords: Cyber-physical systems, event-triggered control,

self-triggered sampling, Lyapunov function, uniformly
ultimately boundedness
ng&hical Abstract
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Stochastic stabilization based on kinetic-potential energy
shaping for stochastic mechanical port-Hamiltonian
systems

Satoshi Satoh & Kenji Fujimoto

Pages: 610-618  Key words: Stochastic port-Hamiltonian
systems, mechanical systems, stochastic asymptotic stability,
stochastic bounded stability, kinetic potential energy shaping
Graphical Abstract

Extension of Kinetic Potential Energy Shaping (KPES)
based stabilization to stochastic port-Hamiltonian systems

7 Main results
@ Proposition 3.1 and Lemma 3.2
Coordinate and input transformations based on KPES
«« The dissipative matrix becomes positive definite

@ Theorem 3.3
v Asymptotic stability is guaranteed when the origin is
an equilibrium point

Suthicient conds. for stochastic asymptotic stability

@ Theorem 3.6 : Sufficient conds. for stochastic bounded stability
= The boundedness of solutions is guaranteed with a specified
probability when the origin is not an equilibrium point
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Distributed control for flock navigation using nonlinear
model predictive control

Aneek Nag & Kaoru Yamamoto

Pages: 619-631 Keywords.: Flocking rules, nonlinear MPC
collective behaviour, navigation

Graphical Abstract

(b) Failure of static trade-off weights Q,: At
the second obstacle, the flock looses momen-
tum by not prioritising cohesion.

(a) Success of the proposed rules: All agents
seamlessly navigate through the challenging
environment until destination.

) m——)

* n

(¢) Failure of Cucker-Smale rule: Using (d) Failure of static hierarchies: Trailing
orientation-blind weights can casily result in - agents causes the flock to lag behind with-
“drag-behind” situations out a smart hierarchy.

in sheepdog system—traveling salesman
and evolutionary computation

Route design
problem formulation
solution—
Wataru Imahayashi, Yusuke Tsunoda & Masaki Ogura
Pages: 632-646 Keywords: Multi-agent system, sheepdog
system, robot navigation
Graphical Abstract
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Time-switching patrolling controller for holonomic and * f——
nonholonomic multi-robot systems

Hirokazu Sakata, Kazunori Sakurama, Mitsuhiro Yamazumi &
Toshihiro Wada  Pages: 647-658 Keywords: Multi-robot
systems, mobile sensors, distributed controller, time-varying
objective function, consensus

Graphical Abstract
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Hoverable structure transformation for multirotor UAVs
with laterally actuated frame links

Riku Funada, Mustafa Soliman, Tatsuya Ibuki & Mitsuji Sampei
Pages: 684-697 Keywords: Aerospace control, transformable aerial
vehicle, motion planning, system analysis and design, safety control

Graphical Abstract
A multiink UAV capable of transform its struct

. . w7 e
Synthesis of resilient fallback control system under cyber- hod is designed io assure h
attacks via supervisory control

Kousei Sakata, Kenji Sawada, Takashi Ogura, Junya Fujita & Ve &
Noritaka Matsumoto Pages: 659-671 Keywords: ;

Industrial control system, control system security, fallback . — . Tone
control system, discrete event system, superivisory control b - sorpdeiiad-vap o tanm L g rroma
Graphical Abstract

An image processing mechanism for aerial inspection
robots to detect submillimeter-width concrete cracks in
social infrastructures, Ankur Dixit, Wataru Oshiumi, Manu

Supervisor

Implementation
...... . Shrivastava & Hiroaki WagatsumaPages: 698-714

Fallbacki Keywords: Sparse modeling, morphological component analysis, image

PLC texture, anisotropic diffusion, basis-pursuit (BP) algorithm

Graphical Abstract

Automatic
crack detection
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-03

............................ 8‘ N
g !
Autonomous distributed braking and driving force control 2 i\
architecture based on broadcast control for vehicles with in- o | i
wheel motors on four wheels 8
Akira Ito & Shun-ichi Azuma Pages: 672-683 g
K ds: Autonomous distributed control, broadcast control Tost . N
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vehicle motion control, in-wheel motor Pixel position of the image (y)

Graphical Abstract (Upper right column)

ADVANCED ROBOTICS Vol.38, Issue 11

Survey Paper

Beyond jamming grippers: granular material in robotics
Han Li, Jin Sun & J. Michael Herrmann Bioogical granular

Pages: 715-729

Keywords: Granular matter, Soft robotics, Jamming grippers,
Shock absorption, Robot design

Graphical Abstract

JRSJ Vol. 42 No. 6

i Using coffee powder
Granular material ~ Jaina coree powder

universal gnppers can
adapt 1o any shape
and cling to this
shape when air is
removed from within
the membrane

matter is known to

Wet granular matenal in partic-
ular shows complex dynamics.
> #".%'+ presenting thus
*.« .. challenges and
< opportunities
for robotics.

o
o

Most plants and many animals live in or on granular matter.
providing ample exampie for real world robotic applicatons.
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Full Papers

Kinematic modeling and formability analysis of revolved
bodies formed by origami waterbomb units based on a
chain-like layer-building method

Guanyu Chen, Songhao Liu & Xuelin Wu

Pages: 730-744

Keywords: Kinematic model, origami, waterbomb unit
assembly, chain-like layer-building method, formability

Graphical Abstract

existence of the axis of revolution”
solvability of the kinematic models?
seamless assembly of adjacent units?

Contact detection in a rib-reinforced vacuum driven
actuator with an embedded CSR bridge sensor

Ryotaro Taguchi & Yuichi Sawada

Pages: 745-757

Keywords: Soft robot, vacuum, flexible sensor, angle control,
force detection

Graphical Abstract

Contact is
Detected

Desection -]

i p-J Lo
Time tfsec)
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Motion sensor-based haptic master controller with finger
band soft actuator for surgical robots

Yuta Soga, Soichiro Hano & Daisuke Haraguchi

Pages: 758-769

Keywords: Surgical assist robot, haptic master device, soft
actuator, motion capture

Graphical Abstract
Moton Capwre
a2 8= (P

-

o

A low computation-cost locomotion control for underwater
snake robot based on Monte Carlo model predictive control
and curvature derivative control

Yiping Qiu & Hisashi Date

Pages: 770-783

Keywords: Snake robot, Monte Carlo method, model predictive
control

Graphical Abstract

Motion control of a snake robot on multiple inclined planes
Mizuki Nakajima & Motoyasu Tanaka

Pages: 784-800

Keywords: Biologically-inspired robots, motion control,
redundant robots, snake robot

Graphical Abstract
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