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Abstract

The trajectory tracking control of the joint robot refers to the given torque of each joint to drive
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the joint angle, angular velocity and other kinematic parameters of the robot to track the given
expected value, so that each joint of the robot can obtain the desired trajectory. In general simula-
tion experiments, the mechanical arm dynamics method is usually used to construct the mathe-
matical model of the manipulator. However, affected by factors such as the uncertainty of the ma-
nipulator and the measurement error, the mathematical model of the manipulator constructed is
often not accurate enough, resulting in inaccurate simulation results. This paper studies the tra-
jectory tracking control problem of the ABB-IRB120 six-degree-of-freedom joint manipulator.
Firstly, the D-H parameters of the 6-DOF joint manipulator are established, and the visual model of
the ABB-IRB120 6-DOF joint manipulator is made according to the link relationship of the mani-
pulator. The basic principle of PID control is introduced, and a visual simulation experiment of
trajectory tracking of a six-degree-of-freedom joint manipulator based on the PID control algo-
rithm on the Simulink platform in MATLAB software is introduced. According to the problem that
the tracking effect is not perfect in the simulation experiment results, a sliding mode PID control-
ler is proposed and designed. Based on the visual simulation experiment of trajectory tracking of
the six-degree-of-freedom joint manipulator based on the improved PID controller, the improved
PID controller is obtained. It has the characteristics of fast response, good stability and control
precision.
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Figure 1. ABB-IRB120 model six-degree-of-freedom joint robotic arm
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Figure 2. ABB-IRB120 manipulator link parameters
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Table 1. ABB-IRB120 manipulator D-H parameter
52 1. ABB-IRB120 #l#% D-H &%

Sty 0/rad d/mm a/mm a/rad
1 o, 290 0 /2
2 6, 0 270 0
3 o, 0 70 -1/2
4 6, 302 0 /2
5 [ 0 0 -n/2
6 Gy 72 0 /2
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Figure 3. URDF model diagram of the six-degree-of-freedom
robotic arm
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Figure 4. Robot arm parts in ABB model library
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Figure 5. Robotic arm link model
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Figure 6. ABB-IRB120 model manipulator visual interface
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Figure 7. Revised robotic arm link model
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Figure 8. Visualized simulation results
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Figure 9. PID control schematic
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Figure 10. Add end position coordinates
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Figure 11. Simulation model of trajectory tracking based on PID control
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Figure 12. PID parameter tuning flow chart
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Figure 13. Trajectory tracking result image
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Figure 14. Trajectory tracking joint error
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Figure 16. Simulation model of trajectory tracking based on sliding mode PID control
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Figure 17. Improved PID control trajectory tracking results
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Figure 18. Trajectory tracking joint error
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