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Upper limb rehabilitation exoskeleton
control system based on RT-Thread operating system
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[ Abstract] A multi-motor control system based on DC motor and real —time multi—thread ( RT-Thread) operating system is
designed for the self—developed six—free exoskeleton upper limb rehabilitation robot. The device is composed of hardware system and
software system. The hardware system takes STM32F767 as the controller module, which can realize the attitude signal acquisition
and motor control of the exoskeleton. CAN controller and TJA1050 transceiver are integrated inside the controller. The software
system is built on RT-Thread embedded operating system, which can realize multi—threaded CAN drive transplantation of operating
system and motion control of upper limb exoskeleton robot. Experiments show that the system has good real —time performance,
stable multi—thread switching, and can accurately control the motion of the upper extremity exoskeleton robot.
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Fig. 1 Control board structure diagram
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Fig. 2 Hardware control system
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Fig. 3 Hardware diagram of ATK-IMU
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Fig. 4 Optocoupler isolation circuit
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Fig. 5 Driver input connection block diagram
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Fig. 6 Flow chart of upper limb rehabilitation training software

control
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Tab. 1 Packet sending protocol of MCU
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Fig. 7 CAN communication flow chart
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Fig. 9 Flow chart of PWM signal generation

B 10 3R PWM HHESHEE
Fig. 10 Actual PWM output signal waveform
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Fig. 11 Control program flow chart of PID
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Fig. 12 Block diagram of a PID controlled system
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Fig. 13 Control curve of each joint of the upper limb
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