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Study on the development of rehabilitation protocol with robot suit HAL
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The Hybrid Assistive Limb (HAL) robot suit is a powered exoskeleton that can
assist a user”s lower limb movement. The purpose of this study was to assess the effectiveness of HAL in
stroke rehabilitation, focusing on the change of the sit-to-stand (STS) movement and standing pattern.
Five stroke patients participated in this study. Single leg HAL was attached to each subject®s paretic
lower limb. Forward-tilt angle (FTA) was measured with and without HAL use. Surface electromgography
(EMG) of STS was recorded to assess the vastus medialis muscle activities of the paretic limb. The
average FTA without HAL use was 35° and it improved to 43° with HAL use. The integrated EMGs of HAL use
compared to those without HAL, were 83.6% for STS and 66.3% and standing. Therefore, HAL may be effective
in improving STS and standing patterns of stroke patients.
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2. HAL FTA
Subject Without HAL With HAL
A 264 373
B 27 340
C 295 439
D 480 441
E 443 328
FTA
3. HAL
Subject FPhase Without HAL  With HAL
A P1 059 1.24
P2 147 2.57
total time 205 3.81
B P 099 1.74
P2 165 2.18
total time 264 3.92
(] P1 153 2.04
P2 255 3.69
total time 408 5.73
D P1 087 0.71
P2 149 2.19
total time 237 290
E P1 258 3.54
P2 341 5.64
total time 5.00 9.18
P1: 1 . P2: 2
4.
Subject STS Standing
A 1440 545
B 545 313
C 813 769
D 59.6 109.8
E 725 5838
Average 83.6 663
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