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Quantification of human postural balancing performance
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Postural control (A1), Balance (¥%), Center of pressure (%3 % 4), Fall (44), Feedback

Ed0] 32 EXAFE =7m AAE uiped
oFEE Tade T UdMIEY ¥
Aol BAttE AFAFdAM B & YRl

s Zaoa o
Aekels Aol

F3e e ANNE TI5
£ Fah) B4 ABAAE 27100 2
W Fasthn @ ¢ gl

geh B AAelqe AAe Aol w7
Yol e Aes @4 94 AHeEn g 7
Y715 2A71EE LA ool WY T4 v
Aol el AMES AN S B,

2. o759 5

2.1 1A AAIFI012] TR

olx 7} €1Re XY glo] AJAAMA
FE FA%E AL AN M
2} Fol oA AAZE ‘E}LH7]§ A9 =
A 22 BAAT FeolM 2FE FASE
FRolnz FERAAAZEREY RAAAA7} A&
Hog o|FR 1 e Tt Arlde 2&
A} AAA, a8n ZA7Be Gk 45
Zgo) X3 Ut & Eo AAY Y
e PR =, 1H°l-°4 AR, 4 2%
9] £2¥E(muscle spindle)ys& 3l #A =} Z+
B EEAHRI He, 342}, aH, oy F9
FEFAAAZ BYAG (Fig. 1). 9714 g5gzd
Az Fio] o|FofA I ofd ZAdA YA
AE FAZGErE doixA] &7 s zZ+ Bd

flo ofn



w7

AL TEsA A23A AM2E

o E3E st st AAA7t AlEHL
o] $% % (motor command)S AFL B3 zZt &
Fo07 HeIsA drt
s2uzY , 252y, OUES 2a220/2
NS EE
9 0s
RS NS
OF

Fig. 1 Human postural control mechanisms
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Fig. 3 EquiTest® by Neurocom©

Table | Six test conditions of EquiTest®

Condition | Vision Somatosensory Vestibular
1 Normal Normal Normal
2 Absent Normal Normal
3 Sway Normal Normal
referenced
4 Normal Sway referenced { Normal
Absent Sway referenced | Normal
6 Sway Sway referenced | Normal
referenced
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Fig. 4 Both abnormally low and high feedback gains
can give same RMS of center of pressure
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*p < 0.05 (SOT 2, p = 0.06)
Fig. 5 Measured kinematics of 19 young (20-29 yrs), 16
older (60-79 yrs.) adults performing Sensory
Organization Test. Elderly had significantly more
sway and different sway coordination, especially
for difficult sensory conditions. [Adapted from

Kuo & Speers, 12]
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(Postural feedback control)
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Fig. 6 Block diagram of postural feedback control
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Fig. 7 Postural feedback gain scaling as a function of
perturbation magnitude [Adapted from Park et. al.,
16]
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