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The goal of this proposal is the realization of dynamical coupling between
assistive device systems for motor-sensory function substitution and their users. During the term of this
project, EMG (Electromyographic) prosthetic hand was taken as the example of the assistive device.
Towards this goal, we proceeded in three stages: (a) investigation of the general sensori-motor
characteristics of human shoulder-arm-hand complex, and development of an interaction-based
adaptation method to enable the dynamical coupling, based on the results from the previous stage; (b)
development of a multi-modal sensory feedback method; (c) realization of the prosthetic hand control
system that uses EMG and kinematic signals for forward control and bio-sensory stimulation for

feedback control. The evaluation then will be performed to the integrated prosthetic hand system.

2007 5,800,000 1,740,000 7,540,000
2008 3,300,000 990,000 4,290,000
2009 5,200,000 1,560,000 6,760,000

14,300,000 4,290,000 18,590,000




)

@)
EU CYBERHAND Project (ICT-2001-35094)
DARPA
RIC Bionic (Cognitive Burden)
(sensory consequence)
(proprioception)

BCl(brain

computer interface)
BCI

BClI
(1-2) Rutgers Craelius

(residual
kinetic imaging)
80

M




(Activities
of Daily Living: ADL)
() -
(sensori-motor)
(
)
EMG
10
(@)
( ) (b)

O]

®

€Y)

cormet mbe (4]

10

10




0,940

a
3

RPE Estimated Marginal
Means
-
2

g

(reaching time

0.507 —i
1.00 2.00
Session
2
1
)
@
2

RPE(Relative Position Error)

RMS (Relative Motion Score)

2
(AFG)
(VFG)
AFG VFG RPE
RMS
®
10

Group
Ly ~Vision
= —Audia

e, 000
o 1 1 ]
ses i

RMS Estimated Marginal

95,00 — Growp
o = =\ision
90.001 E L ]
L P
8Pl ih]
85.00
80,00
75.00
70.00 ik ;
1,00 2.00 3,00
Session
18

Jose Gonzélez, Yuse Horiuchi, Wenwei Yu,
Classification of upper Limb Motions from
Around-Shoulder Muscle Activities for Hand
Biofeedback, the special issue on Data mining
techniques in Medical Informatics in Open
Access Medical Informatics Journal, accepted

Wenwei _Yu, Toshiharu Kishi, Rajendra
Acharya U, Yuse Horiuchi, Jose Gonzalez,
Finger Motion Classification by Forearm Skin
Surface Vibration Signals, the special issue on
Data mining techniques in Medical Informatics
in Open Access Medical Informatics Journal,
accepted

Myagmarbayar Nergui, Chieko Murai , Yuka

Koike, Wenwei Yu, Rajendra Acharya U,

Probabilistic Information Structure of Human

Walking, Journal of Medical System,

accepted

Baoping Yuan, Guanghao Sun, Jose Gomez,

Yu Ikemoto, Jose Gonzarlez, Chieko Murai,

Rajendra Acharya U, Wenwei Yu, The

Effect of an Auxiliary Stimulation on Motor

Function Restoration by FES, Journal of

Medical System, accepted



10.

11

12.

13.

. Wenwei Yu,

Wenwei Yu, Yu lkemoto, Rajendra Acharya,
Jun Inoue, Comparing Normal Walking and
Compensated Walking, Their Stability and
Perturbation-Resistance -A Simulation Study-,
Proceedings of the Institution of Mechanical
Engineers, Part H, Journal of Engineering in
Medicine, accepted

Jose Gonzalez, Alejandro Arieta, Wenwei Yu,
Multichannel ~ Audio  Biofeedback  for
Dynamical Coupling between Prosthetic
Hands and Their Users, Industrial Robot,
accepted.

Rajendra Acharya U,
Teik-Cheng Lim, Hiong Wei Low, Nonlinear
Analysis of Body Response to Functional
Electrical ~ Stimulation on Hemiphlegic
Subjects, Journal of Engineering in Medicine,
part H, accepted.

Mizukura, T. Tamura, Y. Kimura and W. Yu,
New application of IEEE 11073 to home
health care, The Open Medical Informatics
Journal, Vol. 3, 2009 in press)

Ryu Kato, Hiroshi Yokoi, Alejandro
Hernandez Arieta, Wenwei Yu, Tamio Arai:
Mutual adaptation among man and machine
by using f-MRI analysis. Robotics and
Autonomous Systems 57(2): 161-166, 2009
Yu Ikemoto, Wenwei Yu, The Roles of CPG
Phase Modulation and Reflexive Muscular
Patterns in Balance Recovery During
Walking - A Simulation Study, Applied
Bionics and Biomechanics, Vol. 5, No.l,
1-11, 2008.

.Wenwei Yu, Yu Ikemoto, An artificial reflex

improves the perturbation-resistance of a
human walking simulator, Medical and
Biological Engineering and Computing,
Special Issue of World Congress on Medical
Physics and Biomedical Engineering 2006,
springer. DOI, 10.1007/s11517-007-0255-1,
2007

H. Yokoi, R. Kato, A. H. Arieta, T. Arai, K.
lkoma, T. Miyamoto, H. Makino, T. Onishi,
W. Yu, EMG Prosthetic Hand Based on
Mutual ~ Adaptable  Functionality, PO
Academic Journal, pp.83 92 \ol. 14 No.2,
2007 (in Japanese)

Alejandro Hernandez Arieta, Ryu Kato,
Wenwei  Yu, Hiroshi  Yokoi, The
Man-Machine Interaction: The influence of

Artificial Intelligence on Rehabilitation
Robotics, In 50 Years of Artificial
Intelligence : Essays Dedicated to the 50th

Anniversary of Artificial Intelligence, M.
Lungarella, F. lida (Eds.) Lecture Notes in
Computer Science, Vol. 4850, pp. 221-231,
Jan. 2007

17. Jose

. Yuse

. G V. E,|

14. Toshiharu Kishi, Wenwei Yu, Finger Motion

Recognition by Skin Surface Vibration
Patterns, International Journal of
Bioelectromagnetism, Num. 1, Vol. 9, pp.
48-49, 2007

15. Akifumi Suzuki, Wenwei Yu, Detecting Slip

Perturbation  during  Walking  from
Accelerometer Information, International
Journal of Bioelectromagnetism, Num. 1, Vol.
9, pp. 50-51, 2007

16. Haifeng Li, Wenwei Yu, Effect of Self-Action

on Hand Tactile Sensing, International
Journal of Bioelectromagnetism, Num. 1, Vol.
9, pp. 92-93, 2007

Gonzalez  Vargas, Wenwei Yu,
Preliminary Results of a Recognition Training
for Dynamical Electrical Pattern Feedback,
International Journal of Bioelectromagnetism,
Num. 1, Vol. 9, pp. 94-95, 2007

18. Yu lkemoto, Wenwei Yu, A Human Walking

Simulator with Reflexive Responses to
Perturbation and Its Evaluation, International
Journal of Bioelectromagnetism, Num. 1, Vol.
9, pp. 134-135, 2007

8

. Jose Gonzalez, Wenwei Yu, Multichannel

Audio Aided Dynamical Perception for
Prosthetic Hand Biofeedback, WeDINT2.6,
IEEE 11" International Conference on
Rehabilitation Robotics, June 23-26, 2009,
Kyoto

Horiuchi, Toshiharu Kishi, Jose
Gonzalez, Wenwei Yu, A Study on
Classification of Upper Limb Motions from
Around-Shoulder Muscle Activites,
WeDINT2.18, IEEE 11" International
Conference on Rehabilitation Robotics, June
23-26, 2009, Kyoto

. Yu Ikemoto, Wenwei Yu, An Artificial Reflex

Improves the Perturbation Resistance of
Normal and Spastic Walking, ThDINTA4.18,
IEEE 11" International Conference on
Rehabilitation Robotics, June 23-26, 2009,
Kyoto

Jose, W. Yu, Audio Aided
Electro-Tactile Perception Training for Finger
Posture Biofeedback, Proceedings of 30"
Annual International Conference of the IEEE
Engineering in Medicine and Biology Society,
pp. 4230-4233, Vancouver, Canada, Aug.
20-24, (2008)

. Yu lkemoto, Wenewi Yu, A Study on Balance

Maintenace Strategies During Walking,
Proceedings of 30" Annual International
Conference of the IEEE Engineering in
Medicine and Biology Society, pp. 5073-5076,



€Y

0]

Vancouver, Canada, Aug. 20-24, (2008)

C. Murai, W. Yu, A Study on Phase Division
for AOAAT Stair-Climbing, Proceedings of
Indonesia-Japan Joint Scientific Symposium
2008, pp. 137-142, Sep. 9-11, (2008)

H. Li, W. Yu, Self-action’s Effect on Tactile
Sensing, Proceedings of Indonesia-Japan
Joint  Scientific Symposium 2008, pp.
143-148, Sep. 9-11, (2008)

Yu Ikemoto, Wenewi Yu, The Roles of CPG
Phase Modulation and Reflexive Muscular
Patterns in Balance Recovery Reflexive
Responses to Perturbation during Walking,
Proc. of the 29" annual International
Conference of the IEEE Engineering In
Medicine and Biology Society (EMBSQ7), pp.
2389-2393, Lyon, France, (2007)

2

W. Yu, J. V. Gonzalez, Y. Ikemoto, C. Murai,
B. Yuan, R. Acharya, A. Arieta, H Yokoi,
Functional Electrical Stimulation for Daily
Walking Assist, in Distributed Diagnosis and
Home Healthcare, ed. R. Acharya, et. al.,
American Scientific Publisher, Accepted.

Yu lkemoto, Wenwei Yu, Jun Inoue, A
Simulation Study on Balance Maintenance
Strategies during Walking, Recent Advances
in Biomedical Engineering, IN-TECH,
accepted, in press.

2007-268432
2007 10 15

YU WENWEI
20312390
YOKOI HIROSHI

90271634
WANG JINFANG

10270414
MURATA ATSUSHI

20344997




