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ADVANCED ROBOTICS Call for Papers

Special Issue on Advanced Space Robotics

Editor: Prof. Takashi Kubota (JAXA, Japan)

Publish in Vol. 24, No. 1 (January 2010)

SUBMISSION DEADLINE: February 28, 2009

Long-term stay by astronauts and various kinds of activities are performed in the
International Space Station. Several missions to explore deep space such as the Moon, Mars,
asteroids, and comets are being planned and performed for scientific observation. A lunar
outpost and human exploration on the Moon are also under study by NASA to take place
around 2020. Additionally, international collaboration is being considered.

Space robotics, including Al, is a key technology for planetary exploration. Space robotics also
supports space activities, such as external vehicular activities (EVA) and internal vehicular
activities (IVA), for future space utilization. Robotics technology is required to construct,
repair, and maintain satellites and space structures in orbit.

This special issue will introduce state of the art in-space robotic systems, their theory and
practice. The focus is on advanced research activities and updated mission results. Papers on
all aspects of artificial intelligence, robotics and automation in space are welcome, including,
but not limited to the following topics:

spacecraft autonomy, navigation and guidance, smart sensors, landing, etc.
mission operations automation, planning and scheduling, fault protection etc.
space base assembly, satellite inspection and servicing, formation flight, etc.
science data analysis, testing and validation, software architectures, etc.
mobility, manipulation, construction, excavation, sampling, etc.

localization, navigation, path planning, sensing and control

human-robotic systems, interface, operations, and tele-science

field tests, mission results, and lessons learned

S & 6 O O oo

Submission:  Pdf format file of the complete manuscript should be sent by February 28, 2009 to
the office of Advanced Robotics, the Robotics Society of Japan through our
homepage (www.advanced-robotics.org). Sample form of the manuscript is
available at the homepage, too. Additionally, please send the same file to Prof.
Takashi Kubota (kubota@isas.jaxa.jp) for the confirmation.
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ADVANCED ROBOTICS Call for Papers

Special Issue on Intelligent Robotics and
Automation

Guest Editors: Caihua Xiong (Huazhong University of Science and Technology, China)
Honghai Liu (University of Portsmouth, UK)
Youlun Xiong (Huazhong University of Science and Technology, China)

Publish in Vol. 23, No. 10 (October 2009)
SUBMISSION DEADLINE: October 31, 2008

Recent years have witnessed that the fast-developed and urgently required solutions for a wide spectrum of
intelligent robotics and automation, in comparison with growingly maturing methods for industrial
applications. It is recognized that priority in robotics should be given to the exploration of robot intelligence

with a focus on its capabilities in real world applications.

This special issue will focus on the theoretical and technical challenges of intelligent robotics in real world
applications. Papers describing original work on abstractions, algorithms, theories, methodologies, and case
studies are invited including but not limited to the following areas:

* Robot Motion Planning and Manipulation

* Manufacturing Automation
* Real World Applications

This special issue will include the papers selected from the 2008 International Conference on Intelligent
Robotics and Applications (2008 ICIRA), which will be held on October 15 to 17, 2008 in Wuhan, China

(http://www.irobotica.org). Additionally selected papers for special issue are also open to formal

submission in order to reflect cutting-edge methodologies and applications of intelligent robotics.

Submission: PDF format file of the complete manuscript should be sent by October 31, 2008 to the
office of Advanced Robotics, the Robotics Society of Japan through our homepage
(www.advanced-robotics.org), in which manuscript format information has been available.
Also please send the same manuscripts to Prof. Caihua Xiong (chxiong@mail.hust.edu.cn)
for the confirmation.
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ADVANCED ROBOTICS Call for Papers

Special Issue on Disaster Response Robotics

Guest Co-Editors: Prof. Satoshi Tadokoro (Tohoku University, Japan)
Prof. Fumitoshi Matsuno (University of Electro-Communications, Japan)
Prof. Daniele Nardi (University of Rome La Sapienza, Italy)
Dr. Adam Jacoff (National Institute of Standards and Technology, USA)

Publish in Vol. 23, No. 9 (July 2009)
SUBMISSION DEADLINE: September 30, 2008

Disaster response is an important humanitarian field of robotics which is poised to make a huge impact in the
lives of emergency responders and disaster victims. Robotic systems are expected to support emergency
responders by improving their safety and abilities during operations, by deploying advanced sensors and
tools where humans cannot or should not go, and by providing critical sustenance and support to victims
during extrication. Recent progress in robotic technologies and equipment has made fielding of capable
robotic systems possible in harsh disaster response environments. These advances are being demonstrated
through field tests and exercises at real disasters and emergency responder practice facilities.

This special issue will present recent advancements in research and development in the fields of

- Mobile systems and component technologies of/for UG Vs, serpentine robots, AUVs, balloons, SAVs
- Intelligent information gathering methods and technologies for disaster situation

- Information processing/integration technologies for disaster response

- Systems and technologies for disaster recovery

- Technologies for disaster prevention/mitigation including inspection, maintenance and prediction

- Human support technologies related to disaster

by focusing on the following topics:

- Locomotion for ground, aerial, aquatic, indoor, and collapsed structures
- Perception for navigation, hazard detection, and victim identification

- Mapping of complex environments (2-D, 3-D, GIS integration, etc.)

- Manipulation capabilities (hazards, payloads, obstacles, doors, etc.)

- Communications for reliable data transfer (tether management, radio, etc.)
- Human-robot interfaces for improved remote situational awareness

- Intelligent behaviors to improve robot performance and survivability

- Training methods and other personnel issues

- Performance metrics for robots and equipment

- Emerging technologies (sensors, power sources, micro robots, etc.)

- Deployment logistics and operational integration issues

- Emergency management issues related to robotics

Submission: Pdf format file of the complete manuscript should be sent by September 30, 2007 to the
office of Advanced Robotics, the Robotics Society of Japan through our homepage
(www.advanced-robotics.org). Sample form of the manuscript is available at the homepage. Also
send the same file to Prof. Satoshi Tadokoro (tadokoro @ rm.is.tohoku.ac.jp) for the confirmation.
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ADVANCED ROBOTICS Vol. 22, No. 6-7  abstract

Full papers

Modular Architecture for Humanoid Walking Pattern Prototyping and Experiments
Olivier Stasse, Bjorn Verrelst, Pierre-BriceWieber, Bram Vanderborght, Paul Evrard, Abderrahmane Kheddar and Kazuhito Yokoi

Abstract— In this paper we describe the use of design patterns as a basis for creating humanoid walking pattern
generator software having a modular architecture. This architecture enabled the rapid porting of several novel
walking algorithms on a full-size humanoid robot, HRP-2. The body of work currently available allows extracting
a general software architecture usable with inter-exchange between simulations and real experiments. The
proposed architecture with the associated design patterns is described together with several applications: a pattern
generator for a HRP-2 with passive toe joints, a pattern for dynamically stepping over large obstacles and a new
quadratic problem (QP) formulation for the generation of the reference zeromomentum point. Thanks to the
versatility and the modularity of the proposed framework, the QP method has been implemented and experienced
within 4 days only.

Keywords: Design pattern, walking pattern generator, humanoid robot

Scriptless Connection of Sensor Data Processing Components in Network Middleware for Home
Environment
Hiroshi Noguchi, Taketoshi Mori and Tomomasa Sato

Abstract— This paper describes network middleware for distributed sensors in the home environment. The
feature of the middleware is automatic connection of sensor data processing components without a fixed script.
The connections of components are not directly fixed but determined based on existing components in the
middleware when the components are deployed. The individual component reconnects to the target components
with a condition that represents abstract sensor properties related to the target components, when the configuration
of components changes. The target components are discovered with not only sensor properties but also spatial
properties of sensor-attached objects such as positions and volumes. Automatic connection based on sensor
properties realizes adaptability of the component to many heterogeneous sensors and sensor layouts in the home
environment. Reconfiguration in the middleware was successfully shown in experiments of a monitoring
application for an occupant in our experimental environment (Sensing Room).

Keywords: Network middleware, component reconfiguration, distributed sensors, component-based approach,
sensing room

Visual Mark for Robot Manipulation and Its RT-Middleware Component
Kenichi Ohara, Takayuki Sugawara, Jaec Hoon Lee, Tetsuo Tomizawa, Hyun Min Do, Xuefeng Liang, Yong Shik Kim,
Bong Keun Kim, Yasushi Sumi, Tamio Tanikawa, Hiromu Onda and Kohtaro Ohba

Abstract— In this paper, a visual marker called Coded Landmark for Ubiquitous Environment (CLUE) is
proposed for easy robot manipulation using the RT-middleware component technology. Currently, home service
robots are being expected to work in human living environments; however, such environments might be highly
complex for robots. One of the solutions to solve such problems might be the development of structured
environments for robots, such as visual marks in human living space, which could often be used in industrial
fields, e.g., marked lines for mobile robots in industry. For application of structured environments from the
factory to the human living environment, the affinity to humans might be important, such as marks invisible to
humans, but visible to robots. In this paper, an invisible marker, CLUE, which is based on QR codes, is proposed;
this will provide robots with information on the objects that are to be manipulated and visual guidance required
for robot manipulation based on the RT-middleware platform. Finally, by means of actual robot applications, the
method to use the proposed robot technology component is shown.

Keywords: Invisible mark, QR code, RT-middleware, component design

Kinematic Analysis of a Macro—Micro Redundantly Actuated Parallel Manipulator
Hamid D. Taghirad and Meyer Nahon

Abstract— In this paper the kinematic and Jacobian analysis of a macro—-micro parallel manipulator is studied in
detail. The manipulator architecture is a simplified planar version adopted from the structure of the Large
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Adaptive Reflector (LAR), the Canadian design of the next generation of giant radio telescopes. This structure is
composed of two parallel and redundantly actuated manipulators at the macro and micro level, which both are
cable-driven. Inverse and forward kinematic analysis of this structure is presented in this paper. Furthermore, the
Jacobian matrices of the manipulator at the macro and micro level are derived, and a thorough singularity and
sensitivity analysis of the system is presented. The kinematic and Jacobian analysis of the macro—micro structure
is extremely important to optimally design the geometry and characteristics of the LAR structure. The optimal
location of the base and moving platform attachment points in both macro and micro manipulators, singularity
avoidance of the system in nominal and extreme maneuvers, and geometries that result in high dexterity measures
in the design are among the few characteristics that can be further investigated from the results reported in this
paper. Furthermore, the availability of the extra degrees of freedom in a macro—micro structure can result in
higher dexterity provided that this redundancy is properly utilized. In this paper, this redundancy is used to
generate an optimal trajectory for the macro—micro manipulator, in which the Jacobian matrices derived in this
analysis are used in a quadratic programming approach to minimize performance indices like minimal micro
manipulator motion or singularity avoidance criterion.

Keywords: Parallel manipulator, inverse kinematics, forward kinematics, Jacobian analysis, singularity,
macro—micro robot, redundancy.

High-Order Sliding Modes for a Robot Driven by Pneumatic Artificial Rubber Muscles
Mourad Chettouh, Redouane Toumi and Mustapha Hamerlain

Abstract— It is known that classical sliding mode control generates chatter which is undesirable. One way to
reduce this chatter is the use of high-order sliding mode (HOSM) control. The HOSM control techniques are
applied to the first 2 d.o.f. of a robot actuated by pneumatic artificial rubber muscles (PARMs). The PARMs are
arranged in opposite pairs (antagonistic configuration). The objective is to show that without the use of the
equivalent control, it is still possible to control the robot by the use of HOSM and at the same time reduce the
chatter. Experimental results are presented and comparison between two second-order sliding controls established.
Keywords: Attificial muscles, HOSM, PARMs, sliding mode control, variable structure systems

Optimal Path Programming of the Stewart Platform Manipulator Using the
Boltzmann-Hamel-d’Alembert Dynamics Formulation Model
Chun-Ta Chenand Te-Tan Liao

Abstract— In this paper, the dynamics formulation of a general Stewart platform manipulator (SPM) with
arbitrary geometry and inertia distribution is addressed. Based on a structured Boltzmann—Hamel-d’ Alembert
approach, in which the true coordinates are for translations and quasi-coordinates are for rotations, a systematic
methodology using the parallelism inherent in the parallel mechanisms is developed to derive the explicit
closed-form dynamic equations which are feasible for both forward and inverse dynamics analyses in the task
space. Thus, a singularity-free path programming of the SPM for the minimum actuating forces is presented to
demonstrate the applications of the developed dynamics model. Using a parametric path representation, the
singularity-free path programming problem can be cast to the determination of undetermined control points, and
then a particle swarm optimization algorithm is employed to determine the optimal control points and the
associated trajectories. Numerical examples are implemented for the moving platform with constant orientations
and varied orientations.

Keywords: Stewart platform manipulator, Boltzmann—Hamel-d’Alembert formulation, singularity, parallel
mechanism, particle swarm optimization

Development of a Positioning Technique for an Urban Area Using Omnidirectional Infrared Camera and
Aerial Survey Data
Jun-ichi Meguro, Taishi Murata, Yoshiharu Amano, Takumi Hasizume and Jun-ichi Takiguchi

Abstract— This paper describes an outdoor positioning system for vehicles that can be applied to an urban canyon
by using an omnidirectional infrared (IR) camera and a digital surface model (DSM). By means of
omnidirectional IR images, this system enables robust positioning in urban areas where satellite invisibility caused
by buildings hampers high-precision GPS measurements. The omnidirectional IR camera can generate IR images
with an elevation of 20-70- for the surrounding area of 360-. The image captured by the camera is highly robust
to light disturbances in the outdoor environment. Through the IR camera, the sky appears distinctively dark; this
enables easy detection of the border between the sky and the buildings captured in white due to the difference in
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the atmospheric transmittance rate between visible light and IR rays. The omnidirectional image, which includes
several building profiles, is compared with building-restoration images produced by the corresponding DSM in
order to determine the self-position. Field experiments in an urban area show that the proposed outdoor
positioning method is valid and effective, even if high-rise buildings cause satellite blockage that affects GPS
measurements.

Keywords: 1ITS, mobile robot, positioning, digital surface model, infrared camera

Development of a Face Verification System for a Home Service Robot
Woo-Han Yun, Do-Hyung Kim, Ho-Sub Yoon and Young-Jo Cho

Abstract— The robot providing services based on interaction with a human needs a fast verification process that
knows whether the user belongs to a family or a guest group for providing the differentiated services to each
group member. In this paper, we developed a verification system for one-to-group matching (e.g., user-tofamily or
user-to-guest) and tested on the database acquired using the robot in an uncontrolled environment. The proposed
system consists of three parts: face detection using revised modified census transform and adaboost, feature
extraction using multiple principle component analysis, and verification using the aggregating Gaussian mixture
model-universal background model. Experimental results show that the proposed system works well on the
deteriorated database with a high speed.

Keywords: Robot, face verification, principle component analysis, universal background model, Gaussian mixture
model

Short Papers

Development of a Pneumatic Artificial Muscle Based on Biomechanical Characteristics
Norihiko Saga and Takashi Saikawa

Abstract— This paper reports the development of a pneumatic artificial muscle based on biomechanical
characteristics. A wearable device and a rehabilitation robot which assists humans should have characteristics
similar to those of human muscles. In addition, because the wearable device and the rehabilitation robot should be
light, an actuator with a high power-to-weight ratio is needed. At present, the McKibben type is widely used as an
artificial muscle. However, its physical model is highly nonlinear. Therefore, we have developed a new artificial
muscle. In this paper, we report experimental results of the fundamental characteristics and biomechanical
characteristics.

Keywords: Pneumatic actuator, artificial muscle actuator, biomechanical characteristics, isotonic contraction,
isometric contraction

Snake-Like Robot for Rescue Operations —Proposal of a Simple Adaptive Mechanism Designed for Ease
of Use
Kazuyuki Ito and Ryouichi Murai

Abstract— Rescue operations are one of most effective applications for robots and various rescue robots operated
by rescue staff have been developed. However, in large-scale disasters, there is a significant problem, i.e., a
shortage of operators. In this paper, we consider this problem and propose a snake-like rescue robot which is
designed for non-professional volunteer operators. To realize the rescue robot simply, we focus on mechanical
design, and realize usability by utilizing properties of its body and the real world. Experiments have been carried
out to demonstrate the effectiveness of the proposed robot.

Keywords: Rescue robot, snake-like robot, ease of use, passive mechanism
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