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ADVANCED ROBOTICS Call for Papers

Special Issue on

Spatial Reasoning and Interaction for Real-World Robotics

Guest Co-Editors: Prof. Dirk Woellherr (Technical University of Munich)
Prof. Verena Rieser (Heriot-Watt University)
Prof. Matthew Walter (Toyota Technological Institute at Chicago)

Publication in Vol. 31, Issue 5 (March 2017)

SUBMISSION DEADLINE: April 30, 2016

Truly universal helper robots capable of coping with unknown, unstructured environments must be capable of
spatial reasoning, i.e., establishing geometric relations between objects and locations, expressing those in terms
understandable by humans. It is therefore desirable that spatial and semantic environment representations are
tightly interlinked. 3D robotic mapping and the generation of consistent metric representations of space is highly
useful for navigation and exploration, but they do not capture symbol-level information about the environment.
This is, however, essential for reasoning, and enables interaction via natural language, which is arguably the most

common communication channel used and understood by humans.

This special edition collects contributions from experts in autonomous mobile robotics (Navigation in
dynamically changing environments, moving obstacle recognition, motion estimation and path planning,
multi-robot systems) and experts in situated Human-Robot Interaction (HRI) and Natural Language Processing
(NLP) (including semantic grounding, dialogue, multi-party interaction, etc.). The work presented at this special
edition will show recent developments in the area of symbolic environment modeling and spatial reasoning, as
well as applications of interactive cognitive systems situated in spatially challenging environments. Papers on all

aspects of HRI and spatial reasoning are welcome, including, but not limited to the following topics:

Spatial Reasoning Cognitive Human-Robot Interaction Situated Human-Robot Interaction
Environment Modelling Semantic Perception Semantic Mapping

Place categorization Scene understanding

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by April 30, 2016 to

the office of Advanced Robotics, the Robotics Society of Japan through the website of Advanced Robotics
(http://www.rsj.or jp/ar_e/submission). Sample forms of the manuscript as well as the Instructions for Authors are
available on the homepage. Also, send another copy to Prof. Dirk Wollherr (dw@tum.de) for submission
confirmation.

JRSJ Vol. 34 No. 2 —BHISE 16— Mar., 2016
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ADVANCED ROBOTICS Call for Papers

Special Issue on
Embodied-Brain Systems Science and

Adaptive Intelligence

Guest Co-Editors: Prof. Jun Ota (The University of Tokyo)
Prof. Enrico Pagello (University of Padova)
Prof. Jun Ueda (Georgia Institute of Technology)

Publication in Vol. 31, Issue 1 (January 2017)

SUBMISSION DEADLINE: March 31, 2016

In order to establish effective rehabilitation techniques, elucidating the adaptation mechanism to
the changes in body functions is required. Here, abnormalities in somatognosia can occur even in
diseases that do not cause motor dysfunction. Thus the brain creates and maintains a model of the
body. The purposes of research on Embodied-Brain systems science are to elucidate the neural
mechanisms of the body representation in the brain and to apply these findings to rehabilitation
interventions.

This special issue will focus on such adaptation mechanisms used in animals and robots. In
particular, authors who perform collaborative research in brain science, rehabilitation medicine and
engineering are encouraged to submit their work. Papers on all aspects of adaptive intelligence and
neuroscience are welcome, including, but not limited to the following topics:

* Biological and physiological examinations of human and animals

*  Modelling of brain and body dynamics

Construction and experiments on artificial systems by utilizing robotic technologies

Submission: The full-length manuscript (either PDF file or MS word file) should be sent by March 31,
2016 to the office of Advanced Robotics, the Robotics Society of Japan through the homepage of Advanced
Robotics (http://www.rsj.or.jp/ar _e/submission). Sample form of the manuscript as well as the Instruction for
Authors is available at the homepage. Also, send another copy to Prof. Jun Ota (ota@ race.u-tokvo.ac.ip) for
submission confirmation.

HAORy MERikse &2 5 —BHILE 17— 2016 4% 3 JJ
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ADVANCED ROBOTICS Vol.30, Issue 1

Full Paper

Map segmentation for simultaneous localization and
mapping in ruins

Nan Wang, Shugen Ma, Bin Li, Minghui Wang &
Mingyang Zhao

pages 1-14

Keywords: mapping; SLAM; map segmentation; mobile
robot

Graphical Abstract

Multiple obstacle avoidance of four-wheeled vehicle
with steering limitation using nondifferentiable
control Lyapunov function

Ryo Nonaka, Yuh Yamashita & Daisuke Tsubakino
pages 15-28

Keywords: Obstacle avoidance; mobile robot; Lyapunov
function; four-wheeled vehicle; steering limitation

Graphical Abstract

—BHILE 18—

Smooth control of an articulated mobile robot with
switching constraints

Motoyasu Tanaka, Mizuki Nakajima & Kazuo Tanaka
pages 29-40

Keywords: Articulated mobile robot; switching
constraints; kinematic redundancy; trajectory tracking;
snake robot; switched system

Graphical Abstract (See upper right column)
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Buoyancy engine developed for underwater gliders
Kenichi Asakawa, Kensuke Watari, Hidetoshi Ohuchi,
Masahiko Nakamura, Tadahiro Hyakudome & Yasuhisa
Ishihara pages 41-49 Keywords: Underwater robotics;
buoyancy engine; swashplate-type axial piston pump;
underwater glider; ocean environment monitoring;
long-termmonitoring

Graphical Abstract

Underwater Glider

470

e o
Electric L Darmping P
Motor | Resistor |4 Seonh
Driver 1 Controlier

" DSA 50/5
0’5377 B e c Ol Resarvair
[_'__J Chack Valve
Hydraulic Pump
Pressure—tight Housing

Block diagram of the buoyancy engine
ntrolling underwater weight of the und

Mar., 2016



HAOKy Mraiksda b2y

B M

Learning multiple experiences useful visual features
for active maps localization in crowded environments
A. H. Abdul Hafez, Manpreet Arora, K. Madhava
Krishna & C. V. Jawahar

pages 50-67

Keywords: Visual localization; bag-of-words; Bayes
filtering; active maps

Graphical Abstract
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Robust tracking control for wheeled mobile robot
based on extended state observer
Hongjiu Yang, Xiaozhao Fan,
Changchun Hua

pages 68-78

Keywords: Wheeled mobile robot; nonholonomic

Yuanging Xia &

constraints; extended state observer; stability analysis

Graphical Abstract

ADVANCED ROBOTICS Vol.30, Issue 2

Survey Paper

Gravity compensation in robotics

Vigen Arakelian

pages 79-96

Keywords: gravity compensation; static balancing;
actuator power;effort minimization; robot design

Abstract
The actuator power required to resist joint torque caused by the

weight of robot links can be a significant problem. Gravity
compensation is a well-known technique in robot design to
achieve equilibrium throughout the range of motion and as a
result to reduce the loads on the actuator. Therefore, it is

desirable and commonly implemented in many situations.

—BHILE 19—

Various design concepts for gravity compensation are available
in the literature. This paper proposes an overview of gravity
compensation methods applied in robotics. The examined
properties of the gravity compensation are disclosed and
illustrated via kinematic schemes. In order to classify the
considered balancing schemes three principal groups are
distinguished due to the nature of the compensation force:
counterweight, spring or active force developed by an auxiliary
actuator. Then, each group is reviewed through sub-groups
organized via structural features of balancing schemes. The
author believes that such an arrangement of gravity
compensation methods allows one to carry out a systematized

analysis and provides a comprehensive view on the problem.
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