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Abstract For the patients with lower extremity motor dysfunction caused by stroke and aging, a new weight loss system for
double axillary support lower limb rehabilitation based on barycentre trajectory of human body was developed. Firstly, the
influence of weight loss support training on plantar pressure was analyzed and studied. Secondly, based on ergonomics theory
and the study of barycentre trajectory of human body, the overall structure was analyzed and designed, and the relevant size was
determined. Thirdly, the reliability of the structure was verified by statics analysis. Finally, the kinematics analysis and
dynamic simulation of the weight reduction module were carried out. The system can help the patients with lower extremity motor
dysfunction realize the rehabilitation training of imitating the normal walking.
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Fig. 1 Butterfly chart of plantar pressure
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Fig. 3 Curve of ground reaction force
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Tab.1 Ground peak reaction force (left/right) N

K AEERERT A ARERERT
Reaction force of the

ok B A

. Reaction force of the
Force of reduction

first peak second peak
0 828/899 879/899
25 769/823 813/866
50 747/814 804/852

*2 EBREEER(LZ/A)
Tab.2 Peak plantar pressure (left/right)

76 AR WA TR TR

Peak pressure of the

7 A I (R 5
Peak pressure of the
first peak/(N/cmz)

T
Force of reduction/N second peak(N/em?)

0 34/32 50/45
25 28/35 54/44
50 28/31 42/42
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Fig. 4 Overall structure of weight reduction support system
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Tab.3 Parametsers' meaning and value

ZH Parameter Y Meaning HUE Value
Alem A58 Step width 10
S/em 2K Step length 30~50

U7 U 32 A5 B
m/cm . . 10
Distance between feet when standing

h/cm B 5 Height 150~190
AT b A A R A3l — YR T ]
INE Time taken to swing one leg from 1
side to side while walking
t/s AT Walk time 2
Vi(em/s) 1T EEE Walk velocity 40
4 h=150 cm
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Fig. 5 Trajectory of gravity center of human body
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Fig. 6 Swing diagram of weight reduction support arm
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Fig. 7 Variation tendency of the horizontal offset
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Fig. 8 Schematic diagram of the weight reduction module
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Fig. 9  Adjustment principle of the support arm
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Fig. 11 Schematic diagram of the rotation of base
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Fig. 12 Results of statics analysis of the weight reduction module
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