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Abstract

An error compensation method is proposed for the problem of low positioning accuracy that the
assembly robot has due to the sudden change of velocity and acceleration and the bad phenomena
such as shock and vibration. Firstly, DH is used to construct the coordinate transformation ma-
trices of each joint, and the mathematical model of the robot is deduced. Secondly, the transfer
matrix method is used to construct the robot error model and expression based on DH parameters.
Finally, the error model is calculated by perturbation compensation method. The experimental
results show that the proposed error compensation method can effectively improve the position-
ing accuracy of the end of the assembly robot, and it is a good tool for the assembly of the robot.
The error compensation method is used to calculate the position error of the robot. Further study
provides a reference.
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Figure 1. Linkage parameter relationship
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Figure 2. Robot error compensation schematic
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Figure 3. Error measurement experiment device
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Table 1. Acquisition point of measurement information
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x/mm y/mm z/Imm x/mm y/mm z/Imm
1 56.7200 279.6980 -25 56.7111 279.6944 —24.5767
2 56.7010 329.3701 -25 56.6877 329.3685 —24.9866
3 56.7131 378.9552 -25 56.8299 378.9563 —24.8755
4 6.8680 279.0831 —25 6.8573 279.0776 —24.8871
5 6.5301 328.7783 —25 6.5184 328.7748 —25.6775
6 6.3972 378.6301 25 6.3816 378.6290 —25.1681
7 —109.6933 320.9131 10 —109.8101 320.9220 10.1522
8 -109.6871 332.8752 10 -109.8033 333.3028 10.5645
9 -109.6435 339.9662 10 -109.7905 339.5847 9.4175
10 —129.3855 320.2761 10 —129.4905 320.2683 10.2557
11 -128.9766 332.7872 10 -129.0126 333.3721 10.4751
12 —129.1351 339.8751 10 —129.1468 339.4783 10.1022

Table 2. Absolute value of the acquisition point
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Fs AxImm Ay/mm Az/mm
1 0.0089 0.0036 —0.4233
2 0.0133 0.0016 —0.0134
3 —-0.1168 -0.0011 —0.1245
4 0.0107 0.0055 0.1129
5 0.0117 0.0035 0.6775
6 0.0156 0.0011 0.1681
7 0.1168 —0.0089 —0.1522
8 0.1162 —0.4276 —0.5645
9 0.1470 0.3815 0.5825
10 0.1050 0.0078 0.2557
11 0.0360 —0.5849 0.4751
12 0.0117 0.3968 0.1022
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Table 3. Error by identifying the resulting assembly robot structure parameters
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Figure 4. Absolute positioning error of the acquisition point before and after
compensation
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