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Upper Limb Exoskeleton Based on Origami Mechanism

ZHANG Ruihao,ZHANG Fan® ,ZHANG Yuhui

(School of Mechanical and Automotive Engineering,Shanghai University of Engineering and Technology , Shanghai 201620, China)

Abstract ; In order to recover upper limb muscle injury diseases, an upper limb exoskeleton with auxiliary movement and

support was designed. The self-locking elbow exoskeleton was designed based on the folding characteristics of rigid

origami. The shoulder exoskeleton was designed by connecting rod mechanism. The kinematics of the upper limb

exoskeleton was analyzed by D-H method, and the folding angle of the elbow origami mechanism and the motion posture

of the end of the shoulder joint were obtained. The motion space of shoulder exoskeleton was solved based on Monte

Carlo algorithm, and the results were visualized by MATLAB. The application results show that the upper limb

exoskeleton can effectively reduce the pressure on upper limb muscles at work, and does not affect upper limb

movement. The upper limb exoskeleton has the characteristics of simple structure, portability, easy folding and self-

locking, and meets the use requirement.
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Figure 1  Unfolded plan of elbow mechanism
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Figure 2 Folding diagram of elbow mechanism
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Figure 3 Three dimensional view of

upper limb exoskeleton
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Figure 4 Side view of shoulder joint mechanism
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Figure 5 Coordinate system of hinge link
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Figure 6 Fold origami with single

vertex and five creases
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Figure 7 Coordinate system of shoulder exoskeleton
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Figure 8 Movement space of shoulder exoskeleton
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