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Development of pelvic assisting robot for hemiplegic patients
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Abstract: Gait training is usually done by physical therapist who evaluate the abnormalities in the patient’s gait and
employ such treatments as controlling patient pelvis to improve repeatability and symmetry of gait pattern. Related works
that automate gait training impose constraints on hemiplegic patient’s naturalistic gait because they cannot correspond to
the individual features of hemiplegic patient. However, in our laboratory, Gait training robot is developed that can
corresponds to the individual features of hemiplegic patient. But it does not take gait fluctuation into consideration. To
solve this problem, we quantified the change of gait assist by physical therapist in gait fluctuation. The final goal is to
control the gait training robot making it correspond to gait fluctuation. This paper describes experiment results of gait
assist measurements that was done by physical therapist for simulated hemiplegic patient and reveals characteristic change

of gait assist by physical therapy in gait fluctuation.
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Fig. 2 Device measuring force in

position of marker physical therapy
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Table 1 Physical property and experience of each subject

Subject Sex Height Weight Experience
No. [em] [kg] [Year]
#1 Male 172 65.1 10
#2 Male 167 65.8 7
#3 Male 169 59.1 5
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(a) Without fluctuation
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(Normal side)

(b) With fluctuation (c) With fluctuation
(Normal side) (Hemiplegic side)
Fig. 3 Gait fluctuation
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Fig. 4 Direction of X, Fy and Fy (Top of view)
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Table 2 Valid measured data

Hemiplegic | PT Gait fluctuation . .
subject No. | No. No Normal side Hen;gieglc
#1 #2 | OK OK OK
0 #1 NG NG 0K

#3 NG OK 0K
#3 #l | OK NG NG
#2 NG OK 0K
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Fig. 6 Pelvis position and force (internal and external)
on pelvis (Gait fluctuation: Normal side)
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Fig. 7 Pelvis position and force (internal and external)
on pelvis (Gait fluctuation: Hemiplegic side)

Table 3 The phase differences of internal and external force

Phase Gait fluctuation
PT difference Hemiplegi
No. No Normal side emipiegie
[deg] side
4 int 62.9 47.6 48.1
ext 85.9 80.4 51.8
43 int 118 119 102
ext 88.6 129 137

Table 4 Peaks of internal and external force in absolute value

Gait fluctuation

PT Force Hemiplegic
No. [N] No Normal side .
side
4 int 14.2 11.0 17.0
ext 17.6 14.0 28.6
43 int 8.31 14.7 16.1
ext 17.2 24.5 28.6
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