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Development of flexible robot wear based on multilateral interpretation of human
musculoskeletal system

Fujie, Masakatsu

2,800,000

The aim of this study was to establish a methodology for developing robots
with high affinity with humans using flexible actuators mimicked human musculoskeletal system. We
carried out the analysis of the musculoskeletal network structure and the development of actuators
imitating it, and the optimization of the robot structure. With regard to the microstructure, we
proposed a method of quantifying the muscle activity and its material change at muscle contraction
/ relaxation using a wearing type EMG sensor or a muscle hardness meter. Regarding the macroscopic
structure, we developed a prototype of a robotic suit using flexible material for the purpose of
supporting motion of the elbow joint and knee joint, and verified the actuator arrangement and
control method capable of improving the body motion without hindering the active action of humans.



Harvard
Soft Exosuit
DARPA 3

Soft

Soft Exosuit
€Y

Q)
©

@

12 (b

©




Slow twitch

Fast twitch

> 300
=
O 200 - -
= ! ast twitcl
w100 —_— .
- ,  -ctivated
0 1 1 1 1 1 1 ]
0 20 40 60 80 100 120 140
Load P N

2
o0 100  —EIb i
O ow Angle —Raw EMG 1200 >
=
5 8
=n 50 a
ég 0 197}
= .50
B 2 23 24 5 H

Time s

1

Yuya Matsumoto, Masatoshi Seki,
Yasutaka Nakashima, Takeshi Ando, Yo
Kobayashi, Hiroshi lijima, Masanori
Nagaoka, Masakatsu  G. Fujie,
“ Algorithm to Demodulate an
Electromyogram Signal Modulated by
Essential Tremor” , Robomech Journal,

vol.4, No.15, pp., 2017. ( )
4
LIFE2016, s
, Sep. 4-6, 2016. ( )
", LIFE2016,

, , Sep. 4-6,
2016. ( )
Tamon Miyake, Mariko Tsukune, Yo
Kobayashi , Masakatsu G Fujie, Shigeki
Sugano, “ Relationship  between
Magnitude of Applied Torque in
Pre-Swing Phase and Gait Change for
Prevention of Trip 1in Elderly
People” , The 38th Annual
International Conference of the IEEE
Engineering in Medicine and Biology
Society (EMBC2016), Orlando, Florida,
USA, Aug. 16-20, 2016. ( )




2016

(ROBOMECH2016) , ,
, Jun. 6-11, 2016. ( )
@
FUJIE, Masakatsu
20339716
@

KOBAYASHI, Yo

50424817
27 7 28



