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Abstract : This paper describes a quantitative analysis of postural balance training using virtual bicycle system. We have used
a virtual bicycle system that combines virtual reality technology with a bicycle.

In this experiment, 20 normal adults were tested to investigate the influencing factors on postural balance. Several factors
including cycling time, cycling velocity, number of times of path deviation, centor of pressure(COP). and weight shift were
extracted and evaluated to quantify the extent of control. Also, To improve the effect of balance training, we investigated the
usefulness of visual feedback information by weight shift.

The results showed that the system was effective postural balance rehabilitation training device and, in addition, the analysis
method might have a wider applicability to the rehabilitation field.

Key words : Postural balance, Yirtual bicycle system. Visual feedback. Rehabilitation
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N : Non-visual feedback driving mode
V 1 Visual feedback driving mode
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Table 1. A success(0) or failure(x) of subjects’ driving trials
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N 3rd @] O - O - - @] - -
vV 3rd 0 e} - 0 - - 0 - -

N : non-visual feedback, V @ visual feedback
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15>, <9 16>M e EsEF 3ot <a¥ 16> visual
%} non-visual feedback F3A1Y FI45=E FF& v
2 vk non-visual AEI(118.00+6.08%)7} visual “E
(137.33t153)E0} 19332 wES & + Stk F dolg 2t
o p<0.059] f9/4do] WEbtt.

AHYH 02 visual feedback F3A FHFolFe HEHFA
=2 Z A non-visual feedback FHAIAHH vlFHeZ A
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<18 15>% visual® non-visual feedback F3A|e]
ZdM  ogxE yehlz  gvk  visual® non-visual
feedback®] #4-¢ EF FA3FE 75 u old=rt &
ot ol FAFHol FoiE ulgth non-visual
feedback®] %, 3389 F3A o|2=rst 13w FYA|R} 2}

Driving Time
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B visual feedback

condition

28 14. VisualZt non-visual feedback FHA| EF3A|ZIe
i

Fig. 14. Comparison between visual and non-visual dri-
viing time
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Fig. 16. Weight shift in cases of visual and non-visual
feedback driving
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AFo15-2 Yl ok Visual feedback F34 HEF AF
o]% gho] 5204 %E non-visual feedbacko] & A
5525 % o H]dte] 321 %A, BEAFEQA 50 %l 204 %
Aol IS & F duk F odolE e Fo4LS p<0.02
oz yehgth gl AF3 COPREAZ S AFols Az

25 Be 1, JddAF AES g o) o FasH] A
AFoA = REME visual feedback AR H84 2 o

g 28 ATolTY AATHAL & T A} IS
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visual feedback®] %447t AATLET 4SS & F UL, AAR EFdd, ojgE, FP&Y Fo FATHPNE
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¥ 2. 7Y diojH
Table 2. Driving data
conditon 1st 2nd 3rd mean
. ) N 121 122 111 118.00
driving time(s)
\ 136 137 139 137.30
N 21.31 21.33 23.30 21.98
mean speed(m/s)
Y 18.99 18.64 18.58 21.98
. N 24.28 24.46 26.82 25.19
maximum speed(m/s)
\ 21.12 24.46 22.48 25.19
N 28.63 27.90 31.93 29.45
mean COP length(cm)
Vv 18.31 18.02 15.43 29.45
N 0.99 0.91 1.04 0.98
mean change(®)of handle angle
\ 0.75 0.80 0.78 0.98
N : non-visual feedback, V : visual feedback
o) Fatalx) #2349, A3, 2002
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