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Gait Training System Enhancing Cooperation between Upper Limbs and Lower Limbs

Nakashima, Yasutaka
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We have developed a manipulator which induces a horizontal surface rotation
motion of shoulder so as to change the phase difference between the shoulder and the upper arm.
Furthermore, We constructed the algorithm that estimates the time of heel contact during subjects walking
on the treadmill and controls the angle of shoulder in the axial rotation at that time. By using this
system, it was verified exBerimentaIIy that target young healthy person. Experimental results have shown
that the phase difference between the shoulder and upper arm drawing board of the upper limb is increased
significantly when the 0 [° ] to 20 [° ]. This study, it is possible to perform training for changing the
phase difference between the shoulder and upper arm for the elderly, the possibility of drawing board of
the upper limb is increased is suggested.



T
@
As
Yaw
Yaw
20[°]
Pitch Passive
Roll
2[°]
3
[1]
-90[°] 90[°]
3.0[km/h] 1
2
30[°]
16[°]
16[°] 30[°]
(2]
T




[1] R.E.A. Van Emmerik, W.J. McDermott, J.M.
Haddad, E.E.H. Van Wegen, Age-related changes
in upper body adaptation to waling speed in
human locomotion, Gait & Posture, 22, 2005,
233-239

[2] E. Ohki, Y. Nakashima, T. Ando, M. G. Fujie,
Treadmill motor current value based walk phase
estimation, Annual International Conference of
the IEEE Engineering in Medicine and Biology
Society (EMBC 2009), pp.7131-7134

/' __Rotate shoulder

= *

ML +* s

z 80 — *
Sg 60 ¢ RN R

B

o E O m

T 20

= 0

=3

E 90 -60 <30 0 30 60 90

Phase difference between upper arm and trunk °

2

0

5

1. Yasutaka Nakashima, Shinya Kawano,
Yuya Matsumoto, Yo Kobayashi,
Masakatsu G. Fujie, Motoji Yamamoto,
Development of Gait Training System to
Encourage the Swinging the Upper Limbs
Based on the Phase Change of the
Shoulder Horizontal Rotation at the Heel
Contact, Proceedings of the 2015 IEEE /
ASME International Conference on
Advanced Intelligent Mechatronics (AIM
2015), Busan, Korea, Jul. 7-11, 2015.
(Submitted).

2. Yasutaka Nakashima, Takeshi Ando, Yo
Kobayashi, = Masakatsu G Fujie,
Evaluation of Treadmill Velocity Control
Based on User's Intention of Acceleration
or Deceleration, World Automation
Congress (WAC) 2014,14th International
Symposium on Robotics and Applications

€Y

@

®

*

®

(ISORA 2014), 1569917627, Kona, Big
Island of Hawaii, USA, Aug. 3-7, 2014.

, 24

, Jul. 24-26, 2015.
(Submitted)

ROBOMECH2015 ,
, May 17-19, 2015.

(Submitted)
, 31
RSJ 2013 ,
3F2-03, , Sep. 4-6,
2013.
0

0

0

NAKASHIMA, Yasutaka

00632176

KAWANO, Shinya

MATSUMOTO, Yuya

KOBAYASHI, Yo

5042481

FUIJIE, Masakastu

20339716



®)
YAMAMOTO, Motoji

90202390



