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Design and clinical application of body weight support treadmill

training robot

LI Jian, ZHANG Xiu-feng, PAN Guo-xin( National Research Center for Rehabilitation Technical Aids,
Beijing 100176, China)

Abstract: Objective To improve the clinical application of body weight support treadmill training (BWSTT) robot
and develop a practical way for promoting the rehabilitation robot, this paper proposes a design plan of lower limb
robot with flexible structure, simple operation, and strong practicality in allusion to the weak clinical applicability of
traditional BWSTT robot. Methods Based on methods of modular design and intensive design, the whole body
of the robot was divided into several functional modules including wearable exoskeleton, weight loss training de-
vice, adaptive treadmill and suspension vest from the view of ergonomics, rehabilitation medicine, and mechani-
cal design and so on. Meanwhile, an optimization analysis design was made for key parts of the robot through
theoretical calculation and SolidWorks simulation. Results  After the concrete manufacturing and clinical experi-
ments, the feasibility and scientificity of the BWSTT robot design was validated. Conclusions This clinical appli-
cation design can improve the practical application of BWSTT robot and also provide a reference for the wider use
of the lower limb rehabilitation robot.

Key words: Rehabilitation robot; Body weight support treadmill training; Finite element analysis; Mechanical
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Fig.1 Schematic diagram of the robot’ s major structure
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Fig.2 Schematic design (a) and picture (b) of the exoskeleton
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Fig.3 Schematic design of the weight loss device
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Fig.4 Suspension experiments
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Fig.5 Diagram of simplified human walking
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Fig.6 Flow management of the robot
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Fig.7 Diagram of cantilever mechanics
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Fig.8 Finite element analysis of the crane and handrail
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Fig.9 Clinical experiments of the robot
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Fig.10 Operation interface and data monitoring of the robot
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