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Improvement of Walking using Rhythmic Motor Input to Upper Limbs

Daiki KONO ™", Toshitaka NOMURA ™", Leo OTA", Yuriko SARUTA”, Masatoshi SEKI™",
Ken ICHIRYU™, Ken-ichiro OGAWA”, Yoshihiro MIYAKE"

We propose a gait rehabilitation method using an elbow driving device. We focused on a coordinative relationship between
upper limbs and lower limbs in walking, and the phase difference between the onset timing of elbow flexion and foot contact
timing was controlled by the device. At first, we estimated an ordinary phase difference in young people whose right knee is
fixed in extension, using motion capture system. Then we compared three settings of the desired phase difference: standard
condition, right forward condition, and left forward condition. In the standard condition, the desired phase difference of both
legs was set to the ordinary phase difference. In the right and left forward conditions, the desired phase difference of right and
left legs were set to a smaller value than that of left and right leg, respectively. The result suggests that the patients with
spastic gait improved on their gait stability and symmetry using rhythmic motor input.
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Fig.3 Knee fixation orthosis
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Fig.6 Gait analysis system based on trunk trajectory

(@) Acceleration sensor attached to the trunk

(b) Division of gait cycle

(c) Sample of trunk trajectory in healthy
participant

(d) Sample of trunk trajectory in right hemiplegic
patient

TEH.

&mmm,*ﬁ:iz4c kaC%¢J:LtA%=
0.94[rad] Z % E L, AAXMREEREL Lz, £
WXL T, wad &0tk Lfwd S/t iZEZ'zTO) T8 0D B AR
FZENEL DO L L, EAENHIREERTEZIT-
7. Walk-Mate > A2 5 & T34 B RIME T B EMFEZE A
METE, EAOBEMEZAEZT O L CHRTEEZ 2
RTBHZET, Ao X ZREL, LHOBX 20
D END X5 RN TRETHDL EVIMENDH
% 20, ARAFZECIE TRl o BAE 2 ATEhIskfi R 234 U,
HBATICB W CEAIENHMEN R DN BEEZHEEL T
WA, D, SEIHAWVAMEREEEE O L A
T BT Z LI Ko TELAIEHMEZ Il T & 5 FHE
ﬁﬁ%ék%zt.% T, BEEOLELZENSFICK

#ﬁﬁ%%aﬁék 2, FEEO LD RN E
DBREDT=OIZIEAFIERR e 2 FMFEHRE LTz, KHE
BRIZ I W CTIRIEAR BRI AR 22 2 A0, = 0.94[rad] & L T
WBMR, ZhriEEL L THAOEEONEEZ R D

=
o

=
o

(6]
(]

a1
.
=
\
a1

Hr

Vertical Displacement [cm]
o

Vertical Displacement [cm]
o

-10 -10
-10 -5 0 5 10 -10 -5 0 5 10
Horizontal Displacement [cm] Horizontal Displacement [cm]

Fig.7 Definition of trunk trajectory
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Fig.8 Sample of trunk trajectory in each conditions
(@) Free: not wear elbow driving device
(b) Standard: devices setting symmetrically
(c) Rfwd: right device drives earlier than left
(d) Lfwd: left device drives earlier than right
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