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Abstract

During the picking process of the coal gangue sorting robotic arm, external factors such as buffet-
ing of coal gangue on the belt conveyor impact the end of the manipulator, which leads to the un-
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certainty of the control system of the manipulator, and causes the control system when the mani-
pulator grabs the coal gangue. The performance is degraded and the trajectory tracking error is
too large; for this reason, based on the traditional sliding mode control, an RBF neural network
switching gain adjustment sliding mode control method is improved. According to the Lagrangian
theory, the dynamic mathematical model of the coal gangue sorting manipulator is deduced. For
the uncertain part of the model, the sliding mode control algorithm and the RBF neural network
are combined, and the RBF neural network is used to adjust the switching gain in the sliding mode
control. The switching gain can be changed with the change of the uncertain part, while reducing
the chattering problem in the traditional synovial control. Using MATLAB software, the controller
simulation experiment was carried out, and the tracking effect of the joint angle of the manipula-
tor and the response time of the switching gain adjustment were analyzed. The simulation results
show that the control method described in this paper can approach the desired trajectory value
faster, and the tracking error is also reduced. Build an experimental platform, carry out experi-
ments on the coal gangue sorting robotic arm, and simulate the zigzag path of sorting coal gangue.
According to the feedback data of the laser calibrator, it is concluded that the control method can
ensure the rationality and safety of the movement of the manipulator, and can achieve the desired
trajectory in the coal gangue sorting process by convergence in a short time, which is in line with
condition needs of the actual work of coal gangue sorting.
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Figure 1. Coal gangue sorting robotic arm structure
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Figure 2. Neural network gain adjustment control system
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Figure 3. Schematic diagram of coal gangue mechanical arm sorting system
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Figure 5. Tracking error response curve of sinusoidal trajectory
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Figure 7. Tracking error response curve of ramp change trajectory
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Figure 11. Coal gangue sorting robotic arm experimental platform
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Figure 12. Robot arm end curve
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