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Hierarchical control strategy research of active lower limb prosthetic devices
based on fusion of man machine environment

ZHAO Weiliang"?, CAO Wujing"?, LI Jin"?, WEI Xiaodong'*, YU Hongliu"*"
(LInstitute of Rehabilitation Engineering and Technology, University of Shanghai for Science and Technology, Shanghai, 200093 China;
2.Shanghai Engineering Research Cenier of Assistive Devices, Shanghai 200093, China)

Abstract; To study the current problem solving control strategy of active lower limb prosthesis, this work proposed
the state-of-the-art techniques for controlling active lower limb prosthetic devices. The general framework including
high level controller, middle level controller and low level controler for the design and classify of active lower limb
prosthesis is proposed. The high level controller sensor motor intention and judge the motion task through motion
pattern recognition. Middle level controller converts motor intention to be the desired device state as tracking
reference for the low level controller. Considering kinematics and dynamics properties, low level controller
calculates the error between expected state and the current state through feedback control and feedforward control,
driving prosthesis to implement control command and forming closed loop control. The results show that the general
control frame can explain the human-machine-environment relationship of the active lower limb prosthesis, and
clarify the hierarchical task of the stratified control strategy, which provides the theoretical guidance for the future
development of the active lower limb prosthesis.

Keywords : Active ; Lower limb prosthesis; Human-machine sharing; General framework ; Hierarchical control system
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Fig.1 General control frame of active lower limb prosthesis
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