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Comfortable Experience Design of the Waist Exoskeleton Robot
Based on Human Factor Simulation

YU Cong-gang'~, YANG Wen-hui', ZHU Lu-sha'
(1.Xiangtan University, Xiangtan 411100, China; 2.Hunan University, Changsha 410082, China)

ABSTRACT: The work aims to solve the comfort factors of the waist exoskeleton robot, including cumbersome wearing
process, poor wearing experience, and poor interactive interface experience. A comfort analysis method and design im-
provement scheme are proposed to provide reference for the comfort design of exoskeleton robot. Using JACKhuman
factor simulation software as an analysis tool to simulate the use process of the waist exoskeleton robot,and the influenc-
ing factor of comfort are analyzed from the aspects of the human body model construction, load status simulation, reach-
able area analysis, view field, and static force analysis. Based on the uncomfortable factors in a prototype of the waist
exoskeleton robot, propose optimization schemes such as mechanical dimensions, equipment weight distribution, binding
structure design and interactive experience design, and the improvement schemes are simulated and verified. The comfort
design of the waist exoskeleton robot can be improved by human factor simulation, and the waist exoskeleton robot com-
fort after the optimized design is significantly improved.
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Fig.1 Factors influencing the comfort of exoskeleton robots
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Fig.2 Comfort analysis process of human
factor simulation software
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Fig.4 Prototype of the waist exoskeleton robot
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Fig.3 Build human body figure model of Chinese adults
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Fig.5 Physiological parameters of various parts of the user’s body
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Tab.1 Size modification of the waist exoskeleton robot
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Fig.7 Visual analysis of standing working status
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Fig.8 The best position of the control interface
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Tab.2 Maximum motion range of joint
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Fig.9 Accessible area of the user’s right upper limb
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Tab.3 Human physiological parameters
with different percentiles
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