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Analysis and evaluation of human lower limb energy collection and
walking assisted exoskeleton

ZHOU Xin'?, LIU Geng', TANG Yunqi’, HAN Bing', LIU Xiaoli*

1.Shaanxi Engineering Laboratory for Transmissions and Controls, Northwestern Polytechnical University, Xi’an 710072, China;
2.Xi'an Aeronautical University, Xi'an 710077, China;

3.College of Art and Design,Shaanxi University of Science and Technology, Xi’an 710021, China;

4. Xi'an Children’s Hospital, Xi’an 710003, China

Abstract: With the aging of the population, the decline of human body function leads to the decline of limb flexi-
bility, and the severe cases lose the ability to walk. Research shows that the lower limb exoskeleton can assist hu-
man walking. In this paper, a lower limb exoskeleton is designed, which can collect the energy of the healthy side
of the lower limb and release it when the affected side of the lower limb walks. The unilateral lower limb is used to
compensate the movement of the affected limb, assist walking, and realize the collection, management and migra-
tion of human motion energy. The results showed that the root mean square value of rectus femoris decreased by
10%, and the EMG integral value of lateral gastrocnemius muscle decreased by 12%. The effect of exoskeleton on
lower limb muscles is obvious. The walking assisted exoskeleton can provide auxiliary tension for lower limb move-

ment and reduce muscle activity.

Keywords : exoskeleton; human energy; energy harvester; assist movement; energy transfer
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