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A Robot Tool Calibration Method Based on Laser Displacement Sensor
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Abstract: During the working process of industrial robots, vibrations and collisions during continuous replacement of end tools
of device and their processing will inevitably make the tools deviating from the predetermined position. Therefore, the actual position
of the tool needs to be recalibrated before work to ensure the accuracy of the robot processing system. Since the commonly used multi-
point calibration method is not easy to achieve automatic calibration, this paper proposed an automatic calibration method based on
laser displacement sensor for tool coordinate system. The method has the advantages of simple principle, high reliability, high degree of
automation and easy implementation. In the self-calibration system of the framework, the calibration test of the tool coordinate system
is carried out reasonably, and the feasibility of the automatic calibration strategy designed in the paper is verified by the experiment. It is
shown that the proposed method can replace the manual operations.
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Fig. 1 Multi-point calibration method
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Fig. 2 Schematic diagram of TCF multi-point calibration method
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Fig. 3 Robot space dimension chain
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Tab. 1 Calibration results of the tool coordinate system with TCP multi-point calibration method

Y5 B AR E 4R Imm FFHirE 4R Imm AR LR ZIE Imm
1 [18.988, 0.106, 338.323] [16.715, 0.295, 339.243] 2.459
2 [6.784, ~14.690, 331.896] [7.373, -14.138, 332.125] 0.839
3 [0.416, ~24.970, 330.482] [0.776, —26.016, 329.546] 1.449
4 [12.219, -21.952, 333.208] [12.597, -20.229, 332.875] 1.795
5 [2.111, —29.025, 330.214] [2.572, -28.028, 329.726] 1.201
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