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Collision Detection Method for Flexible Multi Joint Hydraulic

Machinery Arm in Movement
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Abstract ; Mechanical arms are commonly used for complex, high—precision operational tasks. In response to the issue of flexible
multi joint hydraulic robotic arms with multiple degrees of freedom and the need to simultaneously consider the end pose and
overall configuration of the robotic arm during task execution, current research on collision detection methods requires a large
number of external sensors to monitor the possibility of contact between the robotic arm and the external environment, resulting in
low detection efficiency and high false alarm rate. A collision detection method for the motion process of a flexible multi joint
hydraulic robotic arm is proposed. The Lagrangian functional balance method is used to analyze the dynamic characteristics of a
flexible multi joint hydraulic robotic arm and establish dynamic equations. A universal torque observer is designed, which takes
the received dynamic equations of the robotic arm as input and utilizes a standard second—order system and a PD regulator for
torque observation. Due to dynamic equation errors and noise interference, dynamic thresholds are introduced to compare the
linkage threshold and torque observation values, achieving collision detection. Meanwhile, a gravity compensation algorithm is
applied to compensate for errors in the detection results. The experimental results show that the proposed method can accurately
detect the occurrence of collision forces during the motion of the robotic arm, with high collision detection efficiency.
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