





IEEE/ICME CME 2011 Conference Digest

MP2-3: Organized Session (Topics of Event-related Potentials) (ERP)

(Sponsored by JSPS AA Science Platform Program)
Session Chairs: Hisao Tachibana, Hyogo College of Medicine
Shuhei Yamaguchi, Shimane University

Room 3, 15:30-17:18, Monday, 23 May 2011

MP2-3(1) 15:30-15:48

MP2-3(2) 15:48 -16:06

Association of Impulsivity with Feedback-
Related Negativity during Gambling Task

Shuhei Yamaguchi, Keiichi Onoda, and Satoshi Abe
Department of Neurology
Faculty of Medicine, Shimane University, Izumo, Japan

¢ We investigated the relationship

between feedback-related negativity

(FRN) and impulsivity in healthy

people during a gambling task.
¢ The analysis revealed a significant

negative correlation between FRN

amplitude and the non-planning

impulsiveness score.
¢ This finding suggests that FRN may be

a neurophysiological marker of

unplanned impulsiveness.

Audiovisual integration elicited by stimuli
peripherally in divided attention task:
An Event-Related Potential Study

Weiping Yang, Jingjing Yang, Takahiro Kimura and Jinglong Wu
The Graduate School of Natural Science and Technology, Okayama University,
Okayama 700-8530, Japan

* Visual, auditory, and bimodal
audiovisual stimulus are
presented in random order to
the left and right hemispaces.

» The participants are requested
to attend to all modalities. [ 20
» To investigate the neural

mechanisms of audiovisual
integration in divided attention.

Experimental process

MP2-3(3) 16:06-16:24

MP2-3(4) 16:24-16:42

Evaluation of cognitive function
in migraine patients
-A study using event-related potential-
Yuka Watanabe*, Hideaki Tanaka, Ryotaro Takashima,
Masatsugu Takano, Yuya Hoshino, Koichi Hirata
Dokkyo Medical University, Tochigi, Japan

« It is known that cognitive impairments can
be observed in some patients with migraine.

* We evaluated the relationships between
ERPs and various behavioral data.

» The group of long duration and preventive . i
treatment showed decreased P3 GFP peak Migraine patients
amplitude. cognitive impairments?

+ ERPs abnormalities may reflect abnormal (may be based on
inf f ing for the attenti disturbance of working
information-processing for the attention memory or time cognition)
preceding target recognition in migraine
patients.

Only a stimulus onset might initiate the temporal
window of integration

Le Yu, Hirooki Yabe, Tetsuya Shiga, Michinari Nozaki, Hirokazu Ohshima, Shuntaro Itagaki,
Akira Wada, Shin-ichi Niwa
Department of Neuropsychiatry, Fukushima Medical University
Fukushima, Fukushima, Japan

* L INTRODUCTION
« II. TEMPORAL INTEGRATION

« III. THE INITIATION OF TWI

MP2-3(5) 16:42-17:00

Task-irrelevant Auditory Stimuli Affect
Audiovisual Integration in a Visual Attention
Task: Evidence from Event-related Potentials

Jingjing Yang ,Qi Li,Yulin Gao and Jinglong Wu
The Graduate School of Natural Science and Technology,Okayama University,Japan

* Objective: We used ERPs
to demonstrate that onset
synchronous task-
irrelevant auditory stimuli
affect the audiovisual
integration.

* Results: The EEG signals

electrodes, the

significant _integrations « Conclusion: Multimodal integration can

were found at four occur at both early and later processing
periods as shown in even if the auditory stimulus was task-
figure. irrelevant.

were recorded from 32 — —
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MP2-4: Visual, Auditory, Tactile Perception and Interaction

Session Chairs: Seiji Nakagawa, Nat. Inst. Advanced Industrial Sci. Tech. (AIST)
Qi LI, Changchun University of Science and Technology

Room 4, 15:30-17:18, Monday, 23 May 2011

MP2-4(1) 15:30-15:48 MP2-4(2) 15:48 -16:06
Mechanisms of Bone-conducted Ultrasonic (BCU) Perception Gradient vector and local distribution based
Assessed by Electrophysiological Measurements in Humans volume visualization

Seiji Nakagawa
Health Research Inst., National Inst of Advanced Industrial Science and Technology (AIST)
lkeda, Osaka, Japan

Xiao Li, Shengzhou Luo, Jianhuang Wu, and Xin Ma
Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences

Ac The Chinese University of Hong Kong
* Bone-conducted ultrasound (BCU) is even e A/‘M Shenzhen, Guangdong, China
perceived by the profoundly sensorineural wm M c A nf)\(el transfer‘functlon setting in
deaf; however, the mechanisms involved - M/\AL statistical space is presented.
remain unclear. e M « Statistical properties are defined and
* To clarify the neural pathway involved in o mean-deviation scatter plot is
BCU perception, ABRs, MLRs, and cortical s~ AAA compared with intensity-gradient
magnetic responses were measured. W magnitude scatter plot .
* The resu}ts indicatg that: (1) the cochlea ] V’L//\”\/ « A gradient vector based color
substantially contributes to BCU perception; m . scheme is designed to reveal
(2) BCU goes through the normal auditory L intensity variations in space.
pathway and there is no special organ for T Laenymy) .
BCU perception; and (3) some differences in + Experiments show our method could
the inner ear mechanisms may exist between ABR wave forms evo!(ed by effectlve_ly emphasize strong Volume rendering of the
audible sounds and BCU. air-conducted (AC) clicks and boundaries and reveal material

vismale dataset

30-kHz tone pips (BCU). quality of different tissues.

MP2-4(3) 16:06-16:24 MP2-4(4) 16:24-16:42
Medical Surface Smoothing via Adaptive The different effects of visual attention and
Diffusion of Differential Fields auditory attention on audiovisual integration
Jianhuang Wu, Yonghong Li, Xin Ma, Qingmao Hu | N Qi Lil_and Jinglong Wu? )
Shenzhen Institutes of Advanced Technology, Chinese Academy of Sciences Changchun Uf;'VeFSItY of Science .and Technology, Changchun, China
The Chinese University of Hong Kong Okayama University, Okayama, Japan

« We applied behavioral and event-related
potential measures to study the different
effects of visual attention and auditory
attention on audiovisual integration in
human.

* Most existing smoothing methods are
devised for non-medical surface and
have many parameters to be tuned.

* Our method is an iterative three-step
procedure: a) construction of differential
fields; b) adaptive diffusion of differ- \
ential fields; c) surface reconstruction
from smoothed differential fields.

» Visual quality and surface accuracy are
desirable. Volume and thin structures are
preserved.

Visual attention
« Our results suggested that attention affects

the process of the bisensory audiovisual

integration.

¢ The study can offer base data for multi-

Skull and liver surface . . .
» Low efficiency when processing large sensor data fusion algorithms and robotics.

medical surface.

Auditory attention

MP2-4(5) 16:42-17:00 MP2-4(6) 17:00-17:18

A Novel Intelligent Wheelchair Control System
Based On Hand Gesture Recognition

Research on Soft Tissue Deformation and
Cutting in the Virtual Surgery

Yi Zhang, Jiao Zhang and Yuan Luo Xiufen Ye, Xi Jier, Ling Zhu and Rui Yan
Research Center of Intelligent System and robotics College of Automation,Harbin Engineering University
Chongging University of Posts and Telecommunications, Chongging ,China Harbin, Heilongjiang Province, China

¢ The main hardware of the system are

camera, laptop, intelligent wheelchair * A novel cutting method based

ontology, wireless LAN. = = on Bezier Curve is presented fo
« The laptop used for image processing . virtual soft tissue.
¢ Haar-like features and the AdaBoost 3 * Use visual and haptic rendering
learning algorithm are used for hand - to enhance the realism.
gesture detection . :
» By comparing the center of the * Deformation and cutting
minimum rectangle which contains the hand gesture detection simulation of stomach model is
hand gesture with a fixed area, the carried out
hand gesture commands are ’
determined correspondingly. A cutting rendering of surgery simulation|

14
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TA1-1: Biomedical Robotics and Biomechatronics II

Session Chairs: Masayuki Karaki, Kagawa University
Haifeng Luo, Tianjin University

Room 1, 10:00-11:48, Tuesday, 24 May 2011

TA1-1(1) 10:00-10:18

TA1-1(2) 10:18-10:36

Motion Control Research of Internal Force-

Static Friction Capsubot in Intestine

Cheng Zhang, Gang Su, Hongyi Li
State Key Laboratory of Robotics, Shenyang Institute of Automation (SIA),
Graduate School of the Chinese Academy of Sciences
Shenyang, Liaoning Province, P.R.China

Capsubot

We design a active capsule endoscopy
(capsubot) called the “internal force-static
friction” capsubot that moves in way of
impact. A physical simulation
measurement system is fabricated to
measure the friction. According to the
results, we optimize the structure of the
driver and control method. Then the
capsubot can get the best motion effect in
the intestine in vitro.

Mechanical Design and Control System of A Robot
Assisting Photodynamic Therapy for Port Wine Stains

Honghua Zhao'?, Xingtao Wang? Yue Chen?, Huatao Yu?, Xingguang Duan?
1School of Mechanical Engineering, University of Jinan
2Intelligent Robotics Institute, Beijing Institute of Technology

¢ Introduction of PWS and Its

Treatments.
* Overview of Medical Robot System

* Mechanism Design of the Medical AN
Manipulator (5-DOF passive arm
and 2-DOF active wrist)

* Control System Design Based on

Robot Assisting PDT for PWS

DSP  (Hardware  Architecture,
Control Arithmetic, User Interface ,
Safety Design).

* Discuss and Future work

TA1-1(3) 10:36-10:54

TAl1l-1(4) 10:54-11:12

Mechanical Design and Control System of
Vascular Interventional Robot

Honghua Zhao'?, Xingguang Duan?, Qiang Huang?, Xingtao Wangt,Yue Chen?,Huatao Yu!
LIntelligent Robotics Institute, Beijing Institute of Technology
2School of Mechanical Engineering, University of Jinan

Introduction of VIS and Overview of

VIR. |
Catheter Operating System(two

motions: moving forward and rotating). .- |
Active Locating Manipulator(5 DOFs).
Control System Design Based on
PMAC(Hardware Architecture, PID
adjusting, safety design).

Operating System

Locating
Pansltion Arm

—~

Discuss and Outlook. )
Vascular Interventional Robot

Multi-manipulation with a Metamorphic
Instrumental Hand for Robot-assisted Minimally

Invasive Surgery
Haifeng Luo, Shuxin Wang
School of Mechanical Engineering, Tianjin University, Tianjin, China
« A 10-DOF robotic metamorphic
instrumental hand for MIS;
 Structure of the instrumental hand is |
designed to be varied between three |
finger hand mechanism and straight =
pole shape with a diameter of 24mm;
« The metamorphic instrumental hand
is controlled with an isomorphic
master glove mechanism;

« Eight preliminary manipulation have
been obtained on phantom tissue.

The Metamorphic Instrumental Hand

TA1-1(5) 11:12-11:30

TA1-1(6) 11:30-11:48

Kinematic Analysis of a Novel 3-DoF Manipulator
for a Laparoscopic Surgery Robot

Xiaofei Wang, Shuxin Wang, Jianmin Li and Chao He
School of Mechanical Engineering, Tianjin University
Tianjin, China
¢ The novel 3-DoF cable-driven
manipulator is compact and light-
weight.

« The kinematics of the manipulator is
analyzed using screw theory and
product-of-exponentials.

« Isotropy is obtained based on Jacobian
matrix.

« Analytical results are in good
agreement with simulation and

. Experiment by prototype
experiment.

A: 3-D digitizer B:3-DoF manipulator

Optimization Design for the Kinematics
Parameters of Surgical Robots

Da Liu, Meikui Zhang and Zhenyun Shi
Robotic Lab, Beihang University
Beijing, China

The mechanism kinematic model errors of
manipulator are the key segment of robot
system errors. The reduction of the
kinematic model errors can significantly
improve the robotic system accuracy.

To establish a convenient error equation,
transformed the kinematics model of the
robot, and assigned it with new meaning ,in
this case the the optimal solution for
equation would be the target.

.
==

CAS-R-2 five-DOF
manipulator

« The experiment confirmation shows the
average error and standard error have both
declined to less than 1mm .

17
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TA1-2: Biomedical Image Processing I

Session Chairs: Nikita Shevchenko, Technische Universitat Miinchen
Weimin Yu, Southeast University

Room 2, 10:00-11:48, Tuesday, 24 May 2011

TA1-2(1) 10:00-10:18

TA1-2(2) 10:18-10:36

Blood Vessel Detection in Navigated Ultrasound: An
Assistance System for Liver Resections

Nikolas Doerfler, Bernhard Seidl, Nikita Shevchenko, Roland Stenzel and Tim C. Lueth
Institute for Micro Technology and Medical Device Technology, Technische Universitat
Minchen, Munich, Germany

« Surgical navigation system for liver
resections with instrument position
display in ultrasound images.

« Fully automatic blood vessel
detection in ultrasound images with
diameter calculation.

« Fast and easy image processing
method for real-time applications.

« Evaluated on real and phantom
ultrasound images.

Study of Plastic Calendar Roll-gap by CCD Real-
Time Detection

Guohong Feng, Zurong Qiu, Heqin Liao, Yuming Fan, and Chunfang Dong
State Key Laboratory of Precision Measuring Technology and Instruments, Tianjin University
Tianjin, China
College of Engineering and Technology , Northeast Forestry University
Harbin, Heilongjiang, China

« Study significance of plastic calendar roll-gap detection.
« Status of CCD image measurement technology.
* Principle and error analysis of Three-point Method.

 Principle and error analysis of Minimum Distance

Measurement Method

TA1-2(3) 10:36-10:54

TAl1l-2(4) 10:54-11:12

De-noising of low-dose CT images
using space-time nonlocal means
over large-scale neighborhoods

Weimin Yu, Yang Chen and Limin Luo
Laboratory of Image Science and Technology, Southeast University
Nanjing, Jiangsu, China

| &7 |
o |
Lol |
| O |

» An improvement to the original NL-means
by exploiting information along the temporal
dimension;

» Acceleration implementation by a parallel
computing of CUDA;

» Pixel selection in the search neighborhoods
to avoid useless weight contribution.

De-noising of Low-dose
CT Image of Brain

Robot-assisted PET-CT-MRI Image
Fusion

Weidong Wang, Dongmei Wu, Pengfei Sun, Zhijiang Du

State Key Laboratory of Robotics and System , Harbin Institute of Technology
Harbin, Heilongjiang, China

=&

* A new version of 4ws and 4wd mobile
robot is introduced from mechanism and
electrical hardware.

* The kinematics models of the robot are
presented, which are used to control the
movement of the robot. And the process
of robot-assisted PET-CT-MRI image
fusion are introduced.

* Several experiments are designed for

. . . Robot-assisted PET-CT-MRI
verified the method of image fusion.

Image Fusion system

TA1-2(5) 11:12-11:30

TA1-2(6) 11:30-11:48

An efficient Mean Filter Algorithm

Fu Bin, Xiong Xinyan, Sun Guozhen
College of Automation, Harbin Engineering University

Harbin, Heilongjiang, China
1" 1"’

(a) original image  (b) AMF

(c) FMF (d) EFMF
Comparison of three mean
filter methods

 an assistant array is built up to store
the pixels’ value summation of each
column.

 arecursive formula for calculating the
midpoint mean of a new window is
schemed out.

« the recursive formula for updating
assistant array items is obtained based
on the relationship between adjacent
rows’ pixels in the changing row
process of midpoint of window.

Study on Three-Dimensional Finite Element
Model of Maxillary Dentition
Cui Jianwen Fu Bin
college of Automation, Harbin Engineering University
Harbin, Heilongjiang, China
* materials and methods .
« three-dimensional solid model .
« finite element model .
« Discussions and conclusion

18
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TA1-3: Organized Session (Sleep and Neural Technology)

Session Chairs: Shunichi Doi, Kagawa University
Koichi Hirata, Dokkyo Medical University

Room 3, 10:00-11:48, Tuesday, 24 May 2011

TA1-3(1) 10:00-10:18

TA1-3(2) 10:18-10:36

Signal Decomposition by Multi-scale PCA and
Its Applications to Long-term EEG Signal
Classification

Shengkun Xie, and Sridhar Krishnan
Department of Electrical and Computer Engineering,Ryerson University
Toronto, ON,CANADA

* We propose the multi-scale PCA method

* We develop a new classification method,
called Empirical Classification.

¢ Our methods lead to a highly promising
classification accuracy in classifying
epileptic EEG signals.

* Our methods are also applicable for
classifying biomedical images.

The multi-scale PCA method

The evaluation of Hypnotics Using Cyclic
alternating pattern method

Motohiro Ozone and Hiroshi Itoh
The Jikei University school of Medicine
Tokyo, Japan

¢ Cyclic alternating pattern (CAP)
method has high sensitivity to the =
changes in sleep structures and high
correlations with daytime mood and —
psychophysiological functions in :
insomnia patients.

« Therefore, it is considered as one of "=

the most appropriate PSG analysis —
method to evaluate hypnotics and

the other sleep promoting drugs.

TA1-3(3) 10:36-10:54

TA1-3(4) 10:54-11:12

Study on State Estimation

due to Biological Signal Analysis

Seiya Harada, Hiroyuki Mino, and Shunichi Doi
Faculty of Engineering, Kagawa University, Hayashi-cho,
Takamatsu, Kagawa, 761-0396, Japan

* We examined the influence of seat
characteristics on the driver’s I

psychosomatic state by measuring I;.’:Z

biological signal measurement

including brain wave and — =-r

electrocardiogram and finger R e i

plethysmograph. L | A2/
=5 | v E

* We proposed four term hypothesis
for driving state which classifies the
mind-and-body state of a driver at
four states.

Parasy mpadets
ranvs g

Four state transition
hypothesis

Restless legs syndrome (RLS)

IKoichi Hirata, *Keisuke Suzuki, ‘Tomoyuki Miyamoto and 2Yuichi Inoue
Department of Neurology, Dokkyo Medical University, Tochigi, Japan.
2Japan Somnology Center, Neuropsychiatric Research Institute, Department of Somnology,
Tokyo Medical University, Japan

« Restless legs syndrome (RLS) is a
sensorimotor disorder characterized by an
irresistible urge to move the limbs
accompanied by uncomfortable sensations, |
leading to sleep disturbances. o | | T 1
Experimentally tailored polysomnographic -
studies have shown significantly decreased
total sleep time and sleep efficacy, and
increased nocturnal awakenings with periodic
limb movements (PLMs).

RLS is common among the elderly, and, in
light of an increasingly aging population, is
sure to gain further significance in the future.

Efficacy of pramipexole in Japanese patients.
Administration of
pramipexole is significantly effective compare
to placebo for RLS patent.

19
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TA1-4: Rehabilitation Robotics and Biomechatronics

Session Chairs: Tetsuo Touge, Kagawa University
Lixun Zhang, Harbin Engineering University

Room 4, 10:00-11:48, Tuesday, 24 May 2011

TA1-4(1) 10:00-10:18

TA1-4(2) 10:18-10:36

Three Cell Separation Design for Realizing

Automatic Cell Injection
Cong Lu, James K. Mills
Department of Mechanical and Industrial Engineering, University of Toronto
Toronto, Ontario,M5S 3G8, Canada
« FLOW 3D. Simulations to

investigate the dynamic behavior of S T | .
cells. = %f‘ -
 Cell separation device. To separate | @ | f.:,_r;-j
cells one by one. | /-’ <en |/ i |
« Automatic cell injection platform. — = fF : L—:'x
To perform cell separation and 7 [ ]

injection on one device. o e dan: s,
 Turntable to separate cells. Similar ¥ I
to cell separation device. =

i

¥

* Repeatability of simulations  Automatic cell injection platform

Feasibility Study of Robot-Assisted Stroke
Rehabilitation at Home Using RUPERT

Hang Zhang?, Hiroko Austint, Sharon Buchanan?, Richard Hermant, Jim Koeneman?
and Jiping He!
1 Harrington Biomedical Engineering, Arizona State University, Tempe, AZ 85287, USA
2Kinematic muscles, Inc, Tempe, AZ 85281, USA

¢ RUPERT IV: a 5-DOF stroke F
rehabilitation robot for UE
reaching function training.

e It was first tested in a
laboratory setting involving 6
chronic stroke patients, and
then in a home-application
setting involving 2 chronic
stroke patients.

« Its efficacy in was statistically
tested

TA1-4(3) 10:36-10:54

TAl1-4(4) 10:54-11:12

A New Master-slave Robotic Catheter System

Jian Guo™, Shuxiang Guo™"2, Nan Xiao™, Xu Ma™, Shunichi Yoshida™, Takashi Tamiya™
and Masahiko Kawanishi
“IKagawa University, Takamatsu, Japan
“2Harbin Engineering University, Harbin, China

* We developed a new
master-slave robotic
catheter system.

« We did the characteristic
evaluation for the catheter
system.

¢ The evaluated results
indicated that the stability
and responsibility of the
catheter system were
good.

The developed master-slave catheter system

Interpersonal Synchrony-based Dynamic Stabilization
in Walking Rhythm of Parkinson’s Disease

H. Uchitomit, Y. Miyake?, S. Orimo?, Y. Wada?3, K. Suzukit, M. J. Hove!, & T. Nishit

ITokyo Institute of Technology, 2Kanto Central Hospital, 3Nissan Tamagawa Hospital
Japan

A interactive component of rthythm
is behind interpersonal synchrony.

Human PC
« Propose the biped virtual robot of I
interpersonal synchrony emulation 2
system. R

The system stabilized the gait in P - =

Parkinson’s diseases.
- o

Festinating gait was mitigated by
walking with the system. The biped virtual robot

Named Walk-Mate

Interaction is effective on gait
rehabilitation.

TA1-4(5) 11:12-11:30

TA1-4(6) 11:30-11:48

Optimization of Walking Assistance Mechanism

in Rehabilitation Wheelchair

Linxun Zhang, Dapeng Bai and Lei Yi
Mechatronics Research Lab,Harbin Engineering University
Harbin, Heilongjiang, China

A new kind of walking assistance mechanism in
rehabilitation wheelchair is presented.
Based on the kinematics analysis and static
analysis, the dynamic model is established by
Simultaneous constraint method.
Dimensions optimization, kinematics simulation
and dynamic simulation are finished by using
MATLARB soft ware.

The simulation results showed that the

Design and control strategy of
Robaotic Spinal Surgical System

Haiyang Jin, Lisheng Wang, Ying Hu, Jianwei Zhang, Zhizeng Zheng
Institutes of Advanced Technology, Chinese Academy of Sciences, Shenzhen, China
The Chinese University of Hong Kong, Hong Kong, China

2 Structure of robotic
manipulator. -
Iteration method for inverse | g |
kinematics. =

New surgical procedure has
been designed with RSSS.

mechanism’s motion law is more similar to  Three-dimensional image of
human normal walking characteristic after the rehabilitation wheelchair
dimensions optimization.

Active and passive control

strategies are designed. Overall structure of RSSS

20
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TP1-1: Biomedical Robotics and Biomechatronics 1III

Session Chairs: Satoru Takahashi, Kagawa University
Kang Kong, Tianjin University

Room 1, 13:30-15:18, Tuesday, 24 May 2011

TP1-1(1) 13:30-13:48

TP1-1(2) 13:48-14:06

Experimental Study of Passive Creeping for
a Snake-like Robot

Zhifeng Wang, Shugen Ma, Bin Li, and Yuechao Wang
State Key Laboratory of Robotics, Shenyang Institute of Automation,
Chinese Academy of Sciences, Shenyang 110016, China

» We have proposed an energy-based
method, called passive creeping, to
control the serpentine locomotion.

« A hypothesis that the energy state of
the snake-like robot can influence the
locomotor adaptation is presented.

« A locomotion experiment and a drag
experiment demonstrate the
adaptability to variable environments
and different dynamics, respectively.

* An optical motion capture system is
used to obtain the kinetic energy
information of the robot in real time.

Experiment Set

Development of a Robotic Arm for Minimally
Invasive Surgery

Kang Kong, Jinhua Li, Jianmin Li*, Ke Liang, Yuangian Gao
School of Mechanical Engineering., Tianjin University
Tianjin, China

* The design inspiration and
mechanical structure of a novel MIS
robotic arm is illustrated.

* The structure principle of the newly
designed multi-DOF instruments is
described.

+ The kinematic analysis and
workspace analysis based on the
prototype of a novel MIS robot are
discussed.

+ The simulation verifies the dexterity
of the robot and the accuracy of the
kinematic equations.

The prototype of a novel MIS
robot

TP1-1(3) 14:06-14:24

TP1-1(4) 14:24-14:42

Control System Design of a Novel Minimally
Invasive Surgery Robot

Ke Liang, Jianmin Li* , Kang Kong, Yuangian Gao,and Dongchun Liu
School of Mechanical Engineering., Tianjin University
Tianjin, China

« The novel MIS robot structure is _

introduced.

 The priority in robot-assisted MIS
is classified by the hardware of
the control system, which helps to
guarantee the safety during the
surgery. The software architecture
makes the control system easy to
maintain and upgrade.

¢ The experiments show the
effectiveness of the established
control system.

Master-slave Control Experiment

Development of a Novel Robotic Catheter System
for Endovascular Minimally Invasive Surgery

Yili Fu, Anzhu Gao, Hao Liu, Kai Li and Zhaoguang Liang
State Key laboratory of Robotics and System., Harbin Institute of Technology
Harbin, Heilongjiang, China

* A master-slave robotic catheter
system is developed to assist the
surgeon to perform catheterization.

» The steerable catheter is integrated
with two magnetic tracking sensors
in its distal tip to collect its position.

» The interventional mechanism with
force feedback is designed to control
the catheter instead of the surgeon.

* 3D guiding image is illustrated with
the distal shape of catheter to
provide comprehensive telepresense.

Robotic Catheter System

TP1-1(5) 14:42-15:00

TP1-1(6) 15:00-15:18

Kinematics and Trajectory Planning of a
Supporting Medical Manipulator for Vascular
Interventional Surgery

Xing-tao Wang, Xing-guang Duan, Qiang Huang, Hong-hua Zhao, Yue Chen
and Hua-tao Yu
Intelligent Robotics Institute., Beijing Institute of Technology
Beijing, China
+ System structure description and
mechanism overview of a
supporting medical manipulator.

+ Kinematics analysis of the
supporting medical manipulator.

Trajectory planning of the
supporting medical manipulator.

System Overview

 Simulations and experiments of
system to valid kinematics and
trajectory planning.

Accuracy Experimental Study of the Vascular
Interventional Surgical Robot Propulsive Mechanism

Liu Da, Dengling Liu
Robotics Institute, Beijing University of Aeronautics and Astronautics
Beijing , China

* Accuracy is an important index of
vascular interventional surgical robot
system, and is influenced by the
accuracies of image navigation and
interventional robot, and random errors.

* Aseries of accuracy experiments are
carried out which validate that the
propulsive mechanism satisfies the
required design accuracy.

* Some methods to enhanced the
propulsive mechanism accuracy are
proposed for the mechanism design and
improvement.

Prototype of
the propulsive mechanism
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TP1-2: Biomedical Image Processing II

Session Chairs: Takashi Tamiya, Kagawa University
Yuehua Wang, Harbin Institute of Technology

Room 2, 13:30-15:18, Tuesday, 24 May 2011

TP1-2(1) 13:30-13:48

TP1-2(2) 13:48-14:06

An Improved Spectral Clustering Sonar Image

Segmentation Method

Guangyu Liul, Hongyu Bian2, Xiufen Ye3, and Hong Shi4
1,2,College of Underwater Acoustics Engineering, Harbin Engineering University
Harbin, Heilongjiang, China

e This paper proposed an improved
spectrum clustering sonar image
segmentation method. First of all,
morphological top-hat transformation
and bottom-hat transformation were
used for sonar image preprocessing;
Secondly, image segmentation based
on spectrum clustering was done
Finally, simulation experiment was
taken and the results showed that the
proposed method is more suitable for

sonar image segmentation.

Segmentation results

Research on the Segmentation of Tiny
Multi-Target in Brain Tissues

Based on Support Vector Machines
Shi Yanhuit, Dong Enging?, Li Zhenzhi?, Lv Chenglint, Cui Bo* and Li Zhenguo!
1. School of Mechatronics and Information Engineering, Shandong University at Weihai
2. MRI Department, Weihai Municipal Hospital
Weihai, Shandong, China

« Support Vector Machines
* Magnetic Resonance Imaging
« Image Segmentation
* Rough Sets
* Principal Component Analysis

The segmentation of caudatum,
putamen and pallidum region

s

TP1-2(3) 14:06-14:24

TP1-2(4) 14:24-14:42

Vector-valued Mumford-Shah Model with
Nonlinear Statistical Shape Prior for Image
Segmentation

Guocai Liut, Maofa Xiao?, Xuanchu Duan?, Zhihao Yu!,Weili Yang!, and Haiyan Wu!
1College of Electrical and Information Engineering, Hunan University
2the 2nd Xiangya Hospital, Central South University
Changsha, Hunan, China

« KPCA was performed to obtain the
shape prior.

Statistical shape prior was integrated
into vector - valued Mumford - Shah
model.

Experimental results show that the
proposed model is effective and
practicable.

Experimental Results

The measurement of the volume of stereotaxtic
MRI hippocampal formation applying the Region
growth algorithm based on seeds

Yuehua Wang, Ying Zhu, Wenpeng Gao,Zhiguo Linand Yili Fu
School of Mechatronics Engineering., Harbin institute of Technology
Harbin, Heilongjiang, China

« applying the Region growth algorithm to
MRI images segmentation.

* Region growth algorithm and manual
segmentation, and compare the
differences in results..

« the Region growth algorithm can be used
into the segmentation of some complex
formations such as hippocampus.

The manual segmentation
of hippocampal formation

TP1-2(5) 14:42-15:00

TP1-2(6) 15:00-15:18

Multisensor Information Fusion

Predictive Control

Ming Zhao!, Yun Li*, Gang Hao?
1. School of Computer and Information Engineering ,Harbin University of Commerce
2. Electronic Engineering Institute , Heilongjiang University
Harbin, Heilongjiang, China

Using the Kalman filtering method,
based on linear minimum variance optimal 30
information fusion criterion, the multisensor ¢
information  fusion predictive  control s
algorithm is presented for the multisensor
system with correlated noises statistic. This
algorithm  applies  information  fusion
Kalman filter weighted by diagonal
matrices to predictive control. It avoids the
complex Diophantine equation and can 0
obviously reduce the computational burden. 0 100 ten ™ 300
Compared to the single sensor case, the step
performance of the predictive control is
improved. A simulation example with 3-
sensor shows its effectiveness and
correctness.

—_ ()
~~~~~~~ % (1)

X, (1) and %, (t|t)

Fig. 2. State reference track X, (t)
and fused state estimates X, (t|t)
weighted by diagonal matrices

Biometric Attendance Systemas

Engr. Imran Anwar Ujan and Dr. Imdad Ali Ismaili
Institute of Information & Communication Technology,
University of Sindh, Jamshoro, Sindh, Pakistan

+ This research work has application for
attendance system of employer’s and students
in general.

« The system will facilitate institutions/
organization to make attendance individual in
time along with data information thumb
impression will be taken as a signature for the
system entry.

¢ Main design and challenge in this system is
the design of database architecture and its
business logic.
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Differential activity of phonological and orthographic
processing of Japanese word: an fMRI study

Xiujun Li, Zhenglong Lin, Ryoji Koyama, Jinglong Wu Hongzan Sun, Qiyong Guo

The Graduate School of Natural Science and Technology Department of Radiology, Shengjing Hospital of China Medical
‘Okayama University University
3-1-1 tsushima-naka, 700-8530 China Medical University
Okayama, Japan Liaoning, China

wu@mech.okayama-u.ac.jp hospital.

« In this study, we used fMRI to investigate
brain activations in processing Japanese
characters by visual tasks in 6 Japanese
subjects.

« Different activation patterns were observed
between phonological and orthographic
processing. We conclude that the constellation
of neural substrates constitutes a differently
distributed network for discrimination of
phonological and orthographic judgment.
Education-induced brain plasticity may
enhance efficiency and increase connectivity
supporting essential cognitive operations.

Inferotemporal Network Model for 3D Object
Recognition

Natalia Efremova, Nobuhiko Asakura, Toshio Inui and Niyaz Abdikeev
Department of Intelligent Science and Technology, Graduate School of Informatics,
Kyoto University, Japan

* A model of the inferior temporal

cortex for object recognition is
proposed.

g | | |
|
The architecture of the model is _|—|—|—
based on the modular network SOM.

The model is not only capable of
classifying artificial 3D objects
according to  their  structural
similarity, but also capable of
achieving view-invariant recognition
of the objects by incorporating a
mental-rotation type mechanism.

Recognition and
Classification Task

TP1-3(3) 14:06-14:24

TP1-3(4) 14:24-14:42

Is there any semantic processing in crowded words?

Electrophysiological evidence from an ERP study
bChunhua Peng, ®Ming Zhang
2Academy of Psychology and Behavior, Tianjin Normal University, Tianjin, 300074, China
bDepartment of Psycho?ogy, Northeast Normal University, Changchun, Jilin, 130024, China

» Crowding refers to the phenomenon
that the nearby objects impede one's
ability to identify a target.

* The research combined the crowding
task with semantic N400 paradigm to
investigate the semantic processing of
flanked targets .

* The results showed that the N400
component (an index of semantic
processing) was suppressed when the
targets were flanked by the flankers,
indicated that there was no semantic

processing for the flanked target. lllustration of the procedure
*  Moreover, our findings provided and stimuli used in
event-related potential evidence for the experiment.

faulty-integration model of crowding.

Effect of Visual Spatial Information on
Tactile Spatial Attention: An fMRI Study

Qiong Wu, Chunlin Li, and Jinglong Wu
Biomedical Engineering laboratory, Graduate School of Natural Science and
Technology,Okayama University,
Okayama, Japan.

We used a top-down attention paradigm
in which a visual cue directs the
attention of participants to tactile target
stimulus in spatial location during tactile
spatial attention task (TS) and tactile-
visual spatial attention task (TvS, visual
stimulus was ignored).

Brain-imaging data showed that
IPL(inferior parietal lobe) and
ACC(anterior cingulated cortex) were
activated in the TS task and the

?:Stli(\./ation was enhanced during the TvS The Results of VR

TP1-3(5) 14:42-15:00

Retinotopy Mapping for Face Stimuli and

Attention in the Fusiform Face Area
Bin Wang, Tianyi Yan, Jinglong Wu, Qiyong Guo

Bio-Measurement Engineering Laboratory The Graduate School of Natural
Science and Technology, Okayama University, Japan

* Retinotopy describes the spatial
organization of the neuronal responses to
visual stimuli.

* The fusiform face area (FFA) is a part of
the human visual system which might be
specialized for facial recognition.

* In this study, we use fMRI to study the
retinotopic responses by stimuli of face
and by attention of face.

» Similar as the in the peripheral visual
areas, FFA aslo had retinotopic esponsive
to face stimuli and attention.

The visual area of human
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Motion Control of Omni-Directional Walker
for Walking Support

Renpeng Tan?, Shuoyu Wang?, Yinlai Jiang!, Kenji Ishida2, and Masakatsu G. Fujie 3
Kochi University of Technology, 2Kochi University, 3 Waseda University

¢ This paper describes an omni-
directional walker (ODW) for
walking support.

* An adaptive control method is
proposed to control the ODW's
movement toward the direction
in which the user intends to go.

 Path tracking simulations are
performed.

Omni-directional Walker

Study of activation in motor cortex during
mental imagery of walking using fNIRS

Yinlai Jiang, Shuoyu Wang, Renpeng Tan, Kochi University of Technology, Japan
Keniji Ishida, Kochi University, Japan
Takeshi Ando, Masakatsu G. Fujie, Waseda University, Japan

* We compared the cerebral blood  wemem i
volume difference between Real o sz
Walking(RW), Virtual e
Walking(VW) and Walking
Observation(WO) using fNIRS.

* The experiment results showed
that the oxy-Hb during the mental
imagery of walking task (VW and
WO) was higher than that during
the RW task.

INIRS system

video eyewear

Experiment scene

TP1-4(3) 14:06-14:24

TP1-4(4) 14:24-14:42

Analysis of Walking Skill with Trans-Femoral
Prosthesis based on Inertia-Induced Measure

Toyokazu Takeuchil,2 Takahiro Wadal, Kaori Awakiharal, Masahiro Sekimoto3
1 Dept. of Intelligent Mechanical Systems, Kagawa University, Kagawa, Japan
2 Ortho-Reha System Co.Ltd., Kagawa, Japan
3 Faculty of Engineering, University of Toyama, Toyama, Japan

¢ Quantification of the walking skill with
the prosthesis explored from the
viewpoint of effective use of its inertia

+ Inertia-induced measure introduced
for evaluation

* QGait of a prosthesis leg user measured at
5th, 8th, and 15th months after
amputation

» Walking skill characterized by change
of inertia-induced measure and
maximum knee angle of prosthesis

o,
e LENRE
2l |
s |

0.14kgf weight
Walking with the prosthesis leg

Development of a New Compliant Exoskeleton
Device for Elbow Joint Rehabilitation

1Zhibin Song and 2 3Shuxiang Guo
1Graduate School of Engineering, Kagawa Univerisity,Japan
2Dept. of Intelligent Mechanical Systems Eng'g, Kagawa University, Japan
®Harbin Engineering University, China
* We proposed a design of compliant

exoskeleton device for elbow joint
which can be used in rehabilitation
of upper limb.

¢ The new device can implement the
complaint interaction between
human’s upper limb and exoskeleton
device through adding one passive
rotational joint and one passive
translational joint based on one
active rotational joint.

Elbaw joint — e

Subject wears the exoskeleton device
with MTx sensor fixed on his upper arm

TP1-4(5) 14:42-15:00

TP1-4(6) 15:00-15:18

A programmable multi-channel stimulator for
array electrodes in transcutaneous electrical
stimulation

Qi Xu, Tao Huang, Jiping He, Yizhao Wang and Houlun Zhou
Key Laboratory of Image Processing and Intelligent Control, Huazhong University of Science &
Technology, Wuhan, China

* A portable and low-cost versatile "
stimulator for multichannel TES
applications, experimental and
clinical studies.

« Each channel of stimulator is
independently programmable,
allowing a wide variety of stimulus. k

» The effectiveness of stimulator in
producing muscle contraction is
proved by the experiment

Stimulator prototype

Identification of Improvement in Gait
Parameters of MS Patient by Using

Upper Limb Joint Movement

Shih-Wei Chen, and Jiping He*
Center for Neural Interface Design and School of Biological and Health Systems Engineering,
Arizona State University, Tempe, AZ, US

« Wearable sensor system for arrest
gait performance of MS patients
during walking.

« Identifying gait performance by o8 =
upper limb joint movements.

« Improvement in gait performance, B

The upper limb joint

movements of MS

patients during
walking.

upper joint motion cycle time, etc...
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Disturbance Control Filter
for Cell Spectrum System

Yoichi Ishigami and Satoru Takahashi

Micro Robot Positioning based on Magnetic
Field Detection in Bio-sensor Networks

Dept. of IMSE, Kagawa University, Takamatsu-City, Kagawa, Japan S. Ogose, S. Mori, and K. Umeda
Faculty of Engineering, Kagawa University
« We apply phase variable filter to SJZSJSLMUWMC’""W Takamasu, Japan
measure spectrum of cell. x % * Medical care by the aid of ICT
« Then, we consider influence of £ o (Information Communication
Lo ; Technology) has been paid a T, fw H Ha A
disturbance to phase variable filter. lot of attention. Ay

. T OAf scuvor S
¢ Micro robot within bio-sensor /"Q_.v '
o, l "‘L/

networks is effective from the St =

. viewpoint of small patient :I;,{," =3
burden. fome &,
— / * Accurate positioning method
1

* By experimental results, we verify the with low cost and simple P
. . X Proposed Positioning Method
effectiveness of disturbance observer. Phase variable filter procedure is necessary. P 9

¢ Therefore, we eliminate partial
influence of disturbance based on the
feedback control system with
disturbance observer.

TP2-1(3) 16:06-16:24 TP2-1(4) 16:24-16:42

The Physical Modeling of Flexible Needle Biopsy A Multi-channel Scalable Inte :
. - grated Detection
Soft Tissue B?jged? m‘j{;ﬁﬁ? US Software Platform Based on Scanning Magnetic Field

Intelligent Machine lnsm{at?but‘a}:lg{l]oggjl:germrgs%ﬁrniaence and Technology MethOd for Com me rCi al G M R Spl n'ValveS

. . . Zixin Wang, Yongfeng Liu, Jiapeng Zhang, Jun Wang and Zhenhui He*
+ The article established material mmm& School of Physics and Engineering, Sun Yat-sen University

. S|
model, finite element model,mesh, msml Guangzhou, Guangdong, China
and boundary constraint conditions . | \

* We carry out simulation and _ ‘

experiment for flexible needle m;

¢ Implement an integrated multi-
channel detection platform for

biopsy imitate human tissues commercial spin-valve sensors.

through the model » Propose a new detection method
named scanning magnetic field that

takes the magnetoresistance transfer

e we analyzed the results of stress
and deformation between the

organization and needle in the The Flexlble Needle Experiment curve shift caused by the magnetic The Detection Platform
interaction process. beads.
TP2-1(5) 16:42-17:00 TP2-1(6) 17:00-17:18
Bienzymatic Direct Electrochemistry and AChE biosensor based on aniline-MWNTs
Electrocatalysis Based on Co-immobilization of modified electrode for the detection of
Glucose Oxidase and Cytochrome C on Glassy ~ Ppesticides
. . . Xia Sun, Qingqing Li, Xiangyou Wang*
Carbon Electrode Modified by Chitosan Film Department of Agriculture and Food Engineering, Shandong University of Technology

Shandong Province, P.R. China

Kungi Wang « AChE biosensor is used for the detection of organophosphates.
School of Science,Changchun Institute of Technology, Changchun Jilin, China ¢ Aniline (AN) and multiwall carbon nanotubes (MWNTs) are
modified on the surfuce of glassy carbon electrode.

Direct electrochemistry of GOD/
Cyt C bienzymatic modified electrode

Electrocatalysis of GOD/ Cyt C

« the biosensor has good linearity in the concentration range of
50ngL-'-1pgL-! and 50ugL-'-5mgL-!, The detection limit was

-1
bienzymatic modified electrode to 10ngL-!.
glucose « The biosensor exhibited high sensitivity, good reproducibility
Electrocatalysis of GOD/ Cyt C and stability

bienzymatic modified electrode to
hydrogen peroxide Cyclic voltammograms of different modified electrode

25



IEEE/ICME CME 2011 Conference Digest

TP2-2: Organized Session (Cognitive Neuroscience and Early Detection of

Dementia) (Sponsored by JSPS AA Science Platform Program)
Session Chairs: Yoshikazu Nishikawa, Research Institute for Applied Science
Jinglong Wu, Okayama University
Room 2, 15:30-17:18, Tuesday, 24 May 2011

TP2-2(1) 15:30-15:48

TP2-2(2) 15:48-16:06

Developing a Logistic Regression Model with Cross-Correlation for
Motor Imagery Signal Recognition
ISiuly, LYan Li, 2Jinglong Wu and 2Jingjing Yang

*Department of Mathematics and Computing,
Faculty of Engineering and Surveying
University of Southern Queensland
Toowoomba, QLD 4350, Australia

2Biomedical Engineering Laboratory
Graduate School of Natural Science and Technology
Okayama University, Japan

The objective of this study is to develop an
algorithm that can distinguish two categories of
‘motor imagery (MI) EEG signals in BCls.

The proposed scheme develops a novel cross-
correlation-based feature extractor, which is
aided with a logistic regression model.

The results demonstrate that our proposed
‘method outperforms the recently reported eight
methods in terms of the average classification
accuracy in the literature.

motor BCIs

An International Investigation of Social Circumstances

and Driver Licenses for Elder Persons
Satoshi Takahashi, Jinglong Wu
laboratory of Biomedical Engineering, Okayama University
Okayama Japan

* Number of dementia patients is
proportional to aging rate in almost
countries. "

 Traffic fatalities of over 70 years old .
is twice as much as the others. g

¢ The half of fatalities comes to grief £
in walking. §

* Some countries make the rule to take é 0
back driver licenses, if the function o
of cognition becomes to be low. o

* Most simple method for keeping the
life and safety for elder people 1s
living children with their parents.

Relationship between the number of
dementia patients and aging rate

TP2-2(3) 16:06-16:24

TP2-2(4) 16:24-16:42

Human Characteristics on Tactile Angle

Discrimination by Object Movement Condition
Jiajia Yang, and Jinglong Wu
Biomedical Engineering Laboratory, Graduate School of Natural Science and Technology, Okayama
University, Okayama, Japan

* The purpose of present study was to
confirm the human capacity for tactile
discrimination among raised angles
under object movement condition.

* We used a raised angle consisting of
five standard angles and ten
comparison angles for each standard
angle.

* We concluded that angle
discrimination ability with regard to
raised angles is determined by the
percentage of impulse rates to which
slowly adapting type I and rapidly
adapting type afferents respond.

Mean accuracy of five sessions

Neural basis of the shift in grammatical subject:
A functional magnetic resonance imaging study

Toshiki Iwabuchi, Toshio Inuit2, Masato Ohba3, and Kenji Ogawa*

1Graduate school of Informatics, Kyoto University, Kyoto, Japan
2ERATO Asada Synergistic Intelligence Project, Japan Science and Technology Agency
3Katayanagi Advanced Research Laboratories, Tokyo University of Technology
4Cognitive Mechanisms Laboratories, ATR Brain Information Communication Research
Laboratory Group

Close relationship between attention
and grammatical subject

The right dorsolateral prefrontal
cortex (DLPFC) was activated in the
conditions requiring the shift in
grammatical subject.

TP2-2(5) 16:42-17:00

Development and Evaluation of a MRI-
Compatible Tactile Orientation Stimulator

Yinghua Yu?, Jigjia Yang?, Jinglong Wu?, Hongzan Sun?, and Qiyong Guo?
‘Biomedical Engineering Laboratory, Graduate School of Natural Science and Technology, Okayama
University, Okayama, Japan
2Department of Radiology, Shengjing Hospital of China Medical University, Liaoning, China

* In the present study, we
developed a tactile orientation
stimulator using under high
magnetic environment.

* The device is MRI-compatible
and can serve to investigate the
underlying neural mechanisms
of tactile orientation cognition
and discrimination.

* The results of f{MRI experiment
indicated that the brain
activation can be reliably
detected with the present device.

Significant activation areas
of the fMRI experiment

26



IEEE/ICME CME 2011 Conference Digest

TP2-3: Organized Session (Basic and Applications of Neuroimaging)
(Sponsored by JSPS AA Science Platform Program)
Session Chairs: Tetsuo Kobayashi, Kyoto University

Satoshi Takahashi, Okayama University
Room 3, 15:30-17:18, Tuesday, 24 May 2011

TP2-3(1) 15:30-15:48

TP2-3(2) 15:48-16:06

Diffeomorphic Cortical Surface Mapping and its

Comparisons with Spherical Cortical Mapping
Jidan Zhong, Angi Qiu
Division of Bioengineering
National University of Singapore

1. The geometry of the cortex is
represented by gyral/sulcal §
curves and cortical surfaces;

2. Multi-manifold large
deformation diffeomorphic
metric mapping (MM-
LDDMM) aligns the cortical
geometry from one brain to

another.
3. MM-LDDMM is superior to & Jl
spherical mapping, suchas  *:

FreeSurfer and CARET. ' o |:J ot

Attention Influence Response in the Human
Visual Area V1 for Ebbinghaus lllusion

Tianyi Yan, Bin Wang, Yuji Yamasita, Qiyong Guo, and Jinglong Wu
The Graduate School of Natural Science and TechnologyOkayama University ~ 3-
1-1 Tsushima-naka, Okayama, Japan.

This study used fMRI to measure NG

Ebbinghaus illusion to test where
visual information processing starts

to encode relative, opposed to 2 ;ﬂr s?;"\ 25
I — T — —r " —
-

The reason that focusing attention
on the fixation task resulted in
reduced activity in. and therefore
reduced feedback from higher
visual areas that process the
Ebbinghaus illusion.

3
il e b el
Figure 4. Cortical activation maps induced by the
front and back flickering rings.

TP2-3(3) 16:06-16:24

TP2-3(4) 16:24-16:42

Integrative Diffeomorphic Metric Mapping Based
on Image and Unlabeled Points
Jia Du, Angi Qiu
Division of Bioengineering
National University of Singapore

1. The brain anatomy is
represented by gyral/sulcal
curves and image intensity;

2. Large deformation
diffeomorphic metric
mapping (LDDMM) aligns the
image with unlabeled curves
from one brain to another.

3. This LDDMM algorithm is
superior to intensity-based
LDDMM.

Application of Linearly-Constrained
Prewhitening Beamformer to Reconstruction of
Highly Correlated EEG Signal Sources

T. Sasayama, S. Hamada, and T. Kobayashi
Biological Function Eng. Lab., Dept. of Electrical Eng., Kyoto Univ., Kyoto, Japan

We examined performance of g§ @@
linearly-constrained prewhitening - LC-PWBF
beamformer (LC-PWBF) aiming .

(s3]

to BCI application. E Others
Correlated signal sources were % 4 Upp:;\m )

located at left/right primary motor £ r{ \1

areas (IM1, rM1). § 2 “B\as{— :ﬁ:—me (M1) H

LC-PWBF demonstrated superior A\ s/

signal reconstruction performance ~_

to other three methods. 0.0 05 SNR 1.0

Results of location bias

TP2-3(5) 16:42-17:00

Feature extraction of motor imagery EEG
signals based on wavelet packet decomposition

Hu Dingyin, Li Wei, Chen Xi
Image Processing and Intelligent Control Key Laboratory of Education Ministry of China
Department of Control Science and Engineering, Huazhong University of Science & Technology, Wuhan, PR.China,430074

« In this paper, a feature extraction
method of electroencephalographic
(EEG) signals based on wavelet L
packet decomposition (WPD) is | ‘
used. The coefficients mean of dery |
wavelet packet decomposition and :
wavelet packet energy of special N i
sub-bands are employed as the L
original features. The Fisher
discriminant analysis (FDA) is
used to measure the separabilities
of those features.

The separability (J) of each component
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Development of a Spherical Underwater Robot

Xichuan Lin, Shuxiang Guo, Koujirou Tanaka and Seji Hata
Faculty of Engineering, Kagawa University
Kagawa, Takamatsu, Japan

 This paper presents a water-jet-base
spherical underwater robot.

* The mechanical and electrical design
of this robot is illustrated in this
paper.

* One prototype of this spherical
underwater robot is introduced.

T}

out to verify the motion of this robot. The Spherical Underwater Robot

» Underwater experiments are carried

Research on the experiment of fin stabilizer-anti

rolling tank integrated stabilization test devices

Yu Lijun, Meng Xiangzhen
Department of Automation, Harbin Engineering University
Harbin, Heilongjiang, China
 The fin stabilizer-anti rolling tank
integrated stabilization devices are
full speed stabilization facilities, it is | |
very important and significance to [
research on the experiment of the
integrated stabilization devices
based on theory study.
« The integrated stabilization devices
have better stabilization effect at
each speed.

il

The fin stabilizer-anti rolling tank
integrated stabilization devices

TP2-4(3) 16:06-16:24

TP2-4(4) 16:24-16:42

Research of Space Biology Based on
Expert System, Modeling and Simulation

Haitao Gao and Qin Li
School of Life Science, Beijing Institute of Technology
Haidian District, Beijing 100081, P. R. China

 Expert system database bring o
convenience to the researchers in =~ o=
the field of space biology to search
relevant literature.

* Mathematical model supplements
real experiments to pursue action ~ «n
mechanism between space
environments and cell .

« Virtual reality simulation display ~ “" ~—+ .
the cell growth conditions in space e
environments and minimize the  Comparison of data from both the
experiment time and cost. gray system model and the original

experiment

Tracking Control of Underactuated Ship Based

on Partial State Feedback Scheme

Zhang Guoging, Yu Lijun
Qingdao Navy Submarine Academy
Qingdao, Shandong, China

« For underactuated ship without side-
propeller equipment, a new global m
partial state feedback control scheme
is proposed which is applied to the
curve tracking problem including
straight line case.

¢ The proposed controller does not
need forward speed and by-pass
speed as the state feedback variable.

Underactuated Ship

TP2-4(5) 16:42-17:00

TP2-4(6) 17:00-17:18

Application of H_ Control in the
Marine Vessel with Wind Disturbance

Wenying Zhang, Xiuyan Peng and Jing Bi
School of Science, School of Automation,Harbin Engineering University,
Harbin, Heilongjiang, China

« In this paper,the Hoo control problem of marine vessel with wind
disturbance has been addressed. An Hoo analytical condition is
derived by Lyapunov functional method.

« Based on the condition, we proposed an Hoo controller which
guarantees not only the asymptotic stability but also the
prescribed Hoo attenuation level of the marine vessel system.

« All the results are presented in terms of the linear matrix
inequalities(LMIs).

¢ The results of simulation demonstrate the effectiveness of the
proposed design method.

Modeling of A Novel Dish Type Underwater Robot

Xiufen Ye, Tian Wang, Lei Wang and Chao Zhang
College of Automation
Harbin Engineering University
Harbin, Heilongjiang Province, China

* Anovel type of underwater robot T
with closed profile with no fin and ‘
propellers

» Dish-Type underwater robot _

» Using mess to adjusting the attitude

« Using vectorial thrust v

* 6 DOF control model

Dish Type Robot
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Call for Papers € nie

The 2012 IEEE International Conference on Mechatronics and Automation (ICMA
2012) will take place in Chengdu, the Provincial Capital of Sichuan, China from
August 5 to August 8, 2012. Chengdu is a tribute to China's proud history. Nestled
in Chengdu, a time-honored city famous for its history, culture and landscapes.

As the host city of ICMA 2012, Chengdu not only provides the attendees with a
great venue for this event, but also an unparallel experience in Chinese history and
culture. You are cordially invited to join us at IEEE ICMA 2012 in Chengdu to live
this unique experience. The objective of ICMA 2012 is to provide a forum for
researchers, educators, engineers, and government officials involved in the general
areas of mechatronics, robotics, automation and sensors to disseminate their latest
research results and exchange views on the future research directions of these fields.

The topics of interest include, but not limited to the following:
- Intelligent mechatronics, robotics, biomimetics, automation, control systems,
- Opto-electronic elements and Materials, laser technology and laser processing
- Elements, structures, mechanisms, and applications of micro and nano systems
- Teleoperation, telerobotics, haptics, and teleoperated semi-autonomous systems
-Sensor design, multi-sensor data fusion algorithms and wireless sensor networks
- Biomedical and rehabilitation engineering, prosthetics and artificial organs
- Control system modeling and simulation techniques and methodologies
- Al, intelligent control, neuro-control, fuzzy control and their applications
- Industrial automation, process control, manufacturing process and automation

Contributed Papers: All papers must be submitted in PDF format prepared strictly
following the IEEE PDF Requirements for Creating PDF Documents for IEEE
Xplore. The standard number of pages is 6 and the maximum page limit is 8 pages
with extra payment for the two extra pages. See detailed instructions in the
conference web site. All papers accepted by IEEE ICMA 2012 will be indexed by
EI and included in IEEE Xplore®. Extensions of selected papers will be
published in a regular or a special issue of the journals of IJMA and JRM.

Organized Sessions: Proposals with the title, the organizers, and a brief statement
of purpose of the session must be submitted to an OS Chair by March 20, 2012.
Tutorials & Workshops: Proposals for tutorials and workshops that address
related topics must be submitted to one of the Tutorial/Workshop Chairs by May 1,
2012.

Important Dates:

March 20,2012 Full papers and organized session proposals
May 1, 2012 Proposals for tutorials and workshops

May 15, 2012 Notification of paper and session acceptance
June 1, 2012 Submission of final papers in IEEE PDF format

For detailed up-to-date information, please visit the IEEE ICMA conference
website at:

http://2012.ieee-icma.org




International Journal of Mechatronics and Automation (IJMA)
CALL FOR PAPERS

IIMA is a fully refereed international journal that presents the state-of-the-art research in the area of mechatronics and
industrial automation. The intention of IJMA is to provide an international forum to report latest developments from
interdisciplinary theoretical studies, computational algorithm development and practical applications. It particularly
welcomes those emerging methodologies and techniques which bridge theoretical studies and applications and have
significant potential for real-world applications.

http://iima.ieee-icma.org; ISSN (Online): 2045-1067 - ISSN (Print): 2045-1059

Objectives

The main objective of IIMA is to establish an excellent channel of communication between experts in academic and
research institutions, practitioners and professionals working in the industry, and policy makers.

Readership

IIMA provides a forum for information exchange between professionals, academicians and engineers who are
working in the area of mechatronics, control engineering, and industrial automation, helping them to disseminate
information and to learn from each other’s work.

Contents

IJMA publishes original papers, technical reports, case studies, review papers and tutorials. Special Issues devoted to
important topics in advanced mechatronic systems, robotics, control engineering and industrial automation will be
published from time to time.

Subject Coverage

Suitable topics include, but are not limited to:

e Intelligent mechatronics, robotics and biomimetics

¢ Novel and unconventional mechatronic systems and robots

¢ Modelling and control of mechatronics systems and robots

e Elements, structures, mechanisms of micro and nano systems
Sensors, wireless sensor networks and multi-sensor data fusion
Biomedical and rehabilitation engineering, prosthetics and artificial organs
Al, neural networks and fuzzy logic in mechatronics and robotics
Industrial automation, process control and networked control systems
Telerobotics, human computer interaction, human-robot interaction

Specific Notes for Authors
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