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This paper investigated the effects of dynamic postural control for maintaining upright standing on a support surface during continuous 

sinusoidal horizontal translation in anterior-posterior direction. 15 healthy young subjects participated in this experiment. The analysis of 

body movement was analyzed using Ariel Performance Analysis System. Motion pattern was analyzed by seven markers on subject's body. 

Position of markers were head, chest, hip, right knee, left knee, right ankle and left ankle. Seven different frequencies of support surface were 

employed ; 0.1, 0.25, 0.5, 0.75, 1, 1.5 and 2Hz at 2cm of moving path of motionbase. The experiments were performed dynamic postural 

reponses at the condition of eye open. The results showed that median frequency of the knee, ankle were increased in all frequency bands. 

Following the frequency of perturbation increased, postural control strategy was changed from ankle strategy to combined strategy.

The experiment results could be applied to the dynamic postural training for the elderly and the rehabilitation training for the patients to 

improving the ability of postural control.
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그림 1. 모션베이스를 이용한 동적 자세 제어 실험의 블록다이어그램

Fig. 1. Block diagram of dynamic postural control experiment using a motion base system.
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Ⅲ. 실험 방법
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그림 2. 모션베이스를 이용한 동적 자세 제어 실험

Fig. 2. Dynamic postural control experiment using a motion base system.
그림 3. 실험 절차

Fig. 3. Diagram of the experimental procedure
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Ⅳ. 결과 및 고찰
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그림 5. 동요주파수에 대한 동적 자세 제어의 주파수 응답 

Fig. 5. Frequency response of dynamic postural control of the different frequency bands
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Fig. 4. Marker displacement of different frequency bands



G. Y. Oh, Y. J. Piao, T. K. Kwon, N. G. Kim

Vol 30  December, 2009 499

. 0.25Hz , , , , 

0.75Hz 1.5Hz

, 

. 

. 

5

. 

. 

. , 

0.25Hz .

B. 자세 자세 자세 자세 전략전략전략전략

6

. 0.1Hz

0.25Hz

. 

. 0.5Hz 0.1Hz 0.25Hz

. 

. 

0.5Hz 0.75Hz

, . 

. 

350A
b
so

lu
te

 p
a
th

(c
m

)

300

250

200

150

100

50

0

350A
b
so

lu
te

 p
a
th

(c
m

)

300

250

200

150

100

50

0

Head Chest Hip knee Ankle

0.1Hz

0.5Hz

Head Chest Hip knee Ankle

(a)

(c)

350A
b
so

lu
te

 p
a
th

(c
m

)
300

250

200

150

100

50

0

350A
b
so

lu
te

 p
a
th

(c
m

)

300

250

200

150

100

50

0

Head Chest Hip knee Ankle

0.25Hz

0.75Hz

Head Chest Hip knee Ankle

(b)

(d)

350A
b
so

lu
te

 p
a
th

(c
m

)
300

250

200

150

100

50

0

350A
b
so

lu
te

 p
a
th

(c
m

)

300

250

200

150

100

50

0

Head Chest Hip knee Ankle

1Hz

Head Chest Hip knee Ankle

(e)

(g)

2Hz

350A
b
so

lu
te

 p
a
th

(c
m

)

300

250

200

150

100

50

0
Head Chest Hip knee Ankle

1.5Hz

(f)

그림 6. 동요 주파수에 대한 절대적인 이동거리 

(a) 동요 주파수; 0.1Hz (b) 동요 주파수; 0.25Hz (c) 동요 주파수; 0.5Hz (d) 동요 주파수; 0.75Hz (e) 동요 주파수; 1Hz 

(f) 동요 주파수; 1.5Hz (g) 동요 주파수; 2Hz 

Fig. 6. Absolute path on the frequency of perturbation
(a) Frequency of perturbation; 0.1Hz (b) Frequency of perturbation; 0.25Hz (c) Frequency of perturbation; 0.5Hz (d) Frequency of perturbation; 0.75Hz 

(e) Frequency of perturbation; 1Hz (f) Frequency of perturbation; 1.5Hz (g) Frequency of perturbation; 2Hz 
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그림 7. 동요 주파수에 대한 상대적인 이동거리
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Fig. 7. Relative path on the frequency of perturbation
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그림 8. 동요 주파수에 대한 상관관계의 변화 

Fig. 8. Changes in correlation on the frequency of perturbation
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