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Clinical application and elucidating a mechanism of the haptic-based biofeedback
system for balance rehabilitation In stroke patients

YASUDA, KAZUHIRO

2,600,000

(BF)
BF BF
95 BF

The aim of the present study was to development and test whether a haptic
biofeedback system for balance rehabilitation contributes to an improved postural stability and
ability of the weight-shifting in patients with stroke. As for the postural stability, our study
showed that balance task with a haptic based biofeedback system that provided supplementary sensory
cues associated with center of foot pressure displacement has effects on the improvement of the
postural stability in stroke patients. Further, in terms of the weight shift task, we conducted an
experiment to produce a Weber’ s fraction capable of calculating a just-noticeable difference during

a weight-shifting task. We then applied this Weber’ s fraction to a weight-shifting task in
patients with stroke. Using the implicit guidance method, the patients did not perceive an increase
in weight bearing while weight shifting. Furthermore, the implicit guidance method appeared to
improve symmetry during walking.



de Haart, et al. 2004

(Bonan, et al.2004).

(Bhakta, et a. 2001).

“stiffness
behavior”
(Young, et al.2014 ,
BF
’ 1)
’ 2)
1)
Wii . PC
[]
)
5 (
A
// [BF belt | ‘x

[ A
I
|

Widless
(Bluetooth)

1 Yasuda, 2017

), D

(2)

90

( R/R C)

>
Wireless

R)

a)

. b)

Q)

(Bluetooth)

H

30cm
L1/2
10

0.05

60



/ (WR: 0 062)

/ (WR:0.042)

(WR:0.04)
(WR:0.038)

(WR:0.06)
\7v ieht-shift taok

e & WR005) \
Yes; increased

No; unchanged

3
0.01
0.002
, 4
2 2
(1)
95
, BF
p<0.01
p<0.01 ,
(2)
0.045 SD 0.0078
0.054 0.024 95
0.040-0.050 70 X
4
p<0.01
8

1. Yasuda K, Muroi D, Ohira M, Iwata H,

Validation of an immersive virtual reality system
for training near and far space neglect in
individuals with stroke: a pilot study. topics in
stroke rehabilitation (accepted).

2. Yasuda K, Kaibuki N, Harashima H, Iwata H,
The effect of a haptic biofeedback system on
postural control in patients with stroke: an
experimental pilot study.2017. somatosensory
and motor research.  Apr3:1-7pages.doi:
10.1080/08990220.2017.1292236

.43 ,97-107 ,2017.

,24 2 ,169-184 ,2017.

5. Saichi K, Yasuda K, Kitaji Y, Kaibuki N and
Iwata H, Development and pilot clinical
evaluation of a haptic-based perception-empathy
biofeedback device for gait rehabilitation,
Proceeding of the 38th Annual International
Conference of the IEEE Engineering in Medicine
and Biology Society (EMBC), 2016, pp.
6158-6161.doi:  10.1109/EMBC.2016.7592134

40 3,
213219, 2016
7.
USN
,28 4 ,133-138 ,2016
8.
RT
28 3 ,90-96
2016
16
1- 1] H
34 , 2017 9 13

2. Kodama K, Yasuda K, Sonoda K, How does



stepping-over behavior change depending on the
obstacle height?, 23th International conference.
International Society for Posture Gait Research,
25-29 June, Fort Lauderdale, Florida, USA

3.
3
, 52 ,2017
5 12 14 | )
4.
17
S12016

2016 12 15 17

5.
RT
17
S12016
2016 12 15 17
6.
37
2016 11 12
13 )
7- ’ I’
LIFE2016,2016 9 4 6 ,
8.
RT
LIFE2016,2016 9 4 6 ,
9.

- 12

LIFE2016,2016 9 4 6 ,

10. s ; ,

VR
LIFE2016,2016 9 4 6 ,

11. Saichi K, Yasuda K, Kitaji Y, Kaibuki N,
Iwata H, Development and pilot clinical
evaluation of a haptic-based
perception-empathy biofeedback device for gait

rehabilitation.  38th  Annual  International
Conference of the IEEE Engineering in Medicine

and Biology Society,Augl6-20, Disney’s
Contemporary Resort, Florida, USA.
12.
- 2
2015 12 12
13. HMD
- 2
,2015 11 15
14. ) ) )
32 ,2015 9 18 20 ,
15- ’ ’
34 , 2015 6
14

16. Yasuda K, Kaibuki N, Watanabe S,
Harashima H, Iwata H, A vibro-tactile
biofeedback system supplying online center of
foot pressure displacement for balance training in
stroke patients. The World Confederation for
Physical Therapy Congress 2015. 1-4 May2015.
Suntec Singapore Convention and Exhibition
Centre ,Singapore

1

9
144-162 264



https://kazuhiroyasuda.wordpress.com/

€Y
KAZUHIRO YASUDA
50633640

@

®

*



