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Development of control algorithm for synchronously pelvic assist during gait
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Table 1 Specification of motor

Nominal voltage V 21.0
No load speed rpm 10400
Maximum momentary torque Nm 7.50
Maximum current mA 6555
Gear (model, reduction ratio ) GP@42C 203115, 12.3

Fig. 1 Mechanism of holding
pelvis

Fig. 2 Overview of assist
manipulator
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Table 2 Subject properties

Subject A B
Sex Male Male
Age 22 22
Height cm 178 176
Weight kg 62 67
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Fig. 3 Side position and rotation angle

Table 3 Average time between HC and peaks of pelvic motion

Side position x Rotation angle
Subject A B A B
Gait cycle 1.57 1.63 1.57 1.63
+ SDs += 0.05 | £ 004 | = 0.05 | £ 0.04
Avg. time of At 0.43 0.36 0.27 0.24
+ SDs + 0.04 | £ 006 | = 0.04 | £ 0.05
At / gait cycle 27.3 22.0 17.1 14.5
= SD% + 38 T 42 + 2.6 + 32
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Fig. 4 Power spectrum(side position)
Table 4 Gait parameter of subject A and B
Side position x Rotation angle 6
Subject A B A B
A mm or deg 20.15 17.89 5.16 0.82
k Hz 0.633 0.60 0.633 0.60
¢ deg 1.699 1.350 1.054 0.890
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Fig. 5 Block diagram
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Fig. 7 Walking on treadmill

Table 5 Relation between HC and pelvic motion (subject A)

Experimental Gait cycle At / gait cycle£SD %
condition + SD s | Position (x) | Angle (6)
Set value 1.57 27.3 17.1

1(Uncontrolled) 1.39£0.12 61.91+28.9 53.6£29.6
2(Controlled) 1.62+0.03 30.5£1.8 18.3£2.5

Table 6 Relation between HC and pelvic motion (subject B)

Experimental Gait cycle At/ gaitcycle=SD %
condition + SD s | Position (x) | Angle (6)
Set value 1.63 22.0 14.5
1(Uncontrolled) 1.51%£0.07 5514272 | 49.3£27.2
2(Controlled) 1.58+0.06 25.6+2.8 16.9*3.5
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Fig. 8 Horizontal force of A
(N=60,mean = max/min)

Fig. 9 Horizontal force of B
(N=60,mean = max/min)
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