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Motor learning support through multi-channel functional electric stimulation based o
n muscle synergy
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The applicants have established a methodology that extracts a muscle synergy, joi
nt equilibrium and joint stiffness from EMG signals. In this project, we generate electrical stimulation p
atterns of antagonist muscle pairs for motor learning supportbased on the methodology, and validated that
we can control joint equilibrium and stiffness. An advantage of this method is that we do not use elaborat

e nonlinear transformation.



FES Functional
Electronic Stimulation

BMI(Brain Machine

Interface)
2009-212149 2
FES
Multichannel
FES
FES
EMG
EMG

EMG

EMG( )
(
2009-212149) @
. @
2
EMG
1
3

Kazuhiro Matsui, Yasuo Hishii, Kazuya
Maegaki, Yuto Yamashita, Mitsunori Uemura,
Hiroaki Hirai, Fumio Miyazaki,
Equilibrium-point control of human
elbow-joint movement under isometric
environment by using multichannel
functional electrical stimulation,
Frontiers in Neuroscience (section




Neuroprosthetics),
http://www.frontiersin.org/

Hang Pham, Yohei Ariga, Kenta Tominaga,
Takanori Oku, Kanna Nakayama, Mitsunori
Uemura, Hiroaki Hirai, Fumio Miyazaki,
Extraction and Implementation of Muscle
Synergies in Neuro-mechanical Control of
Upper Limb Movement, Advanced Robotics,

Vol. 28, Issue 11, pp. 745-757,
2014. DOl 10.1080/01691864.2013.876940.

Hang T.

T. Pham,
Vol .31,
No.5, Pp- 517-526, 2013. Dol

10.7210/jrsj.31.517.

12

D. Maeda, "Novel equilibrium-point
control of agonist-antagonist system with
pneumatic muscles 11, Application to
EMG-based human-machine interface for
an elbow-joint system”, IEEE/RSJ
international conference on Intelligent
Robots and Systems, 2012 10 7 12

2012 12 18 2012
12 20

D. Maeda Muscle synergy analysis of
human adaptation to a variable-stiffness
exoskeleton: human walk with a knee
exoskeleton with pneumatic artificial
muscles, Proc. IEEE/RAS Int. Conf. on
Humanoid Robots, 2012 11 29
2012 12 01 , Osaka.

T. Oku, Analysis of muscle coordination
in human pedaling and implementation
with a musculoskeletal robot, Proc.
IEEE/RAS Int. Conf. on Humanoid Robots,
2012 11 29 2012 12 01
Osaka.

Yohei Ariga, Novel Equilibrium-Point
Control of Agonist-Antagonist System with
Pneumatic Artificial Muscles, 2012 IEEE
International Conference on Robotics and
Automation (ICRA2012), 2012 05 14

2012 05 18 , St. Paul, USA.

,2012 12 18 2012 12
20

,2012 12 18 2012 12 20 ,

, EMG
) 2012,
2012 09 17 2012 09 20 ,

, 14
,2013 12 18 2013 12
20
, 14
,2013 12 18 2013 12
20
14

, 2013 12 18
2013 12 20 ,

,2013 11
18 2013 11 20 ,



o

Miyazaki Fumio
20133142
@
Hirai Hiroaki

60388147

®

Uemura Mitsunori

00512443



