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Research on Constant Force Control of Weight Support System
Based on Admittance Model

WEI Binjie' s ZHAO Peng”, ZHANG Pengfei’, WU Xueji' » SONG Zhuangqun', LU Haiyu',

SONG Mengtian', GAO Xueshan'*" "
(1. College of Mechanical and Marine Engineering, Beibu Gulf University, Qinzhou, Guangxi, 535000, China; 2. School of Mecha-

tronical Engineering, Beijing Institute of Technology,Beijing,100081,China)

Abstract: In order to improve the rehabilitation training effect of patients and ensure that the lower limb reha-

bilitation robot provides continuous and stable support force,this study designed a double closed-loop variable
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parameter admittance control algorithms based on admittance model by analyzing the mechanical structure
and constant force control mode of the lower limb rehabilitation robot. According to the different physical fit-
ness and rehabilitation stages of patients,the real-time monitoring and real-time feedback regulation of the re-
habilitation support force provided by the Body Weight Support (BWS) system were carried out by using the
tension sensor. By comparing with fixed admittance parameter control and traditional Proportional-Integral-
Differential (PID) control algorithms,it was known that the designed double closed-loop variable parameter
admittance control algorithm had played a good role in each rehabilitation stage,and the fluctuation of reha-
bilitation support force was controlled at about 10 N. Compared with the case without algorithm control, the
average error of rechabilitation support was reduced by about 90%. At the same time, the designed double
closed-loop variable parameter admittance control algorithm improved the safety of rehabilitation training,ef-
fectively reduced the injury of lower limb rehabilitation robot to patients in sudden situations such as falls,
and further optimized the needs of patient’s rehabilitation training. Therefore, the control algorithm is suit-
able for different rehabilitation stages,realizes the whole process auxiliary participation of the lower limb re-
habilitation robot in the patient’s rehabilitation stage,and further expands the application scope of the lower
limb rehabilitation robot.

Key words:lower limb rehabilitation robot; weight support system;admittance model;double closed loop;con-

stant force control
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