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Design of Exoskeleton System Design Based on NN-PID Controller

YOU Bo-yang, WANG Xian-feng,ZHAO Ling,LI Long,JIANG Wan-shan, DANG Zhi-qiang
(School of Computer and Information Technology ,Northeast Petroleum University ,Daqing 163318 ,China)

Abstract: The exoskeleton joint drive motors use the PID controller which is different from the common PID controller which needs to
adjust parameters for a long time,and takes the adaptive NN-PID ( neural network PID) as the core control method. STM32F103RCT6
is used as the local controller of exoskeleton robot, OrangePi PC is the high-performance core controller, nRF24L01, WH148 BI10K,
HX711,EMG sensor, AB phase encoder, MPU9250, ACS712 and other modules are used to realize the 2. 4 GHz wireless/ CAN
(controller area network) cable communication, joint angle collection, plantar pressure collection, EMG collection, AHRS and power in-
formation collection. The exoskeleton robot uses the high-performance lithium battery as the energy source, and its whole mechanical
structure uses SolidWorks to design and model the joints and other parts of the exoskeleton. Considering the problem of processing cost
and difficulty, the 3D printing, drilling and milling and other processing methods are used to complete the processing of each part. In the
algorithm , electromyography (EMG) ,zero moment point (ZMP) stability criterion and inertial measurement unit (IMU) are used as the
core of active controller, and the class time — sharing operating system is implemented in the underlying MCU program. The
communication mode with check data frame is used in each partition. It is proved that the design is feasible and convenient for modular
upgrading.
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