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Abstract; To address the motion disturbance and control accuracy degradation caused by the dynamic coupling between
rigid components and flexible structures in rigid flexible coupled robotic arms, an optimization control system based on the
fused deep neural network is designed. By tracking and capturing dynamic changes for high-order derivatives of pose signals,
the deviation of the robotic arms position is determined; A coupled module extension state observer is designed to estimate
disturbance states in real-time and generate compensation signals. The compensation signal is input into a motion disturbance
compensator, and a quasi-static process based on the feedforward operation is derived to accurately offset the motion devia-
tion caused by the changes in coupling relationship. By solving the forward kinematics equation in three-dimensional space
and combining the energy distribution law of the coupled observer, this system judges the dynamic equation, analyzes the
rigid flexible coupling characteristics, constructs a complex input-output mapping relationship, defines multi-layer nonlinear
transformation rules, utilizes kinematic dynamic equations as verification criteria, and outputs the control conditions that

meet actual needs. Experimental results show that the designed system not only controls the end pose of robotic arms, but
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also ensures the convergence performance of motion trajectory. The response curve of the motion disturbance compensator

also verifies the effectiveness of the system in controlling the joint angle of robotic arms.

Keywords: deep neural network; rigid flexible coupling; mechanical arm control; disturbance compensator; motion

posture; dynamic distribution of energy
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