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Sliding Mode Control Method for Hydraulic Flexible Robotic Arm

Vibration Based on Microcontroller Embedding
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Abstract : In order to achieve vibration control of hydraulic flexible robotic arm, a single—chip microcontroller integrates an input

shaper to plan the velocity function for vibration reduction, and a vibration sliding mode controller is designed. The sliding

surface is defined based on position error, and its second derivative is calculated. A nonlinear disturbance observer is designed to

estimate external disturbances. A new sliding mode equation is established by introducing intermediate variables to design the

sliding mode controller. Control commands are sent to the driver via the CAN bus, etc., driving the robotic arm to operate stably

according to the planned trajectory. Experimental results show that the proposed method reduces the vibration duration by

approximately 30% , achieves smoother control and reduced fluctuations in indicators such as angle and angular velocity, and

exhibits high vibration control accuracy and good stability.

Keywords : STM32 microcontroller; input shaper; sliding mode control of robotic arm vibration; sliding mode controller
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