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Research on hand-eye calibration method of robot grasping
system based on visual guidance
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Abstract: [ Objective ] Designing a apace grid-based hand-eye
calibration method to reduce robot positioning errors and
calibration object Recognition errors in automated food
production lines. [ Methods | Based on the composition of the
attitude matrix, the attitude and position of the end of the robot
relative to the camera were obtained by translating and rotating
the end of the robot, and a registration method using known
corresponding point pairs was proposed to reduce the influence of
the robot positioning error on the attitude solution in the
translation method. Based on the space circle fitting method, a
two-point vector method was proposed to solve the end position,

which reduced the amount of data collection. A method of fitting

the center of the sphere was proposed to compensate for the
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result of hand-eye calibration. [ Results ] The average measured
error after calibration is 0.8 mm. [ Conclusion] The hand-eye
system based on the Eye-In-Hand type. can realize high-precision
object positioning.
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Algorithm flowchart
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Figure 4 Rotation motion solution end center
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Figure 6 Vector method to solve
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Table 1 Tsai method calibration results
WAEL x/mm y/mm 2/mm R./() R,/ R./()
1 16.242 7 —170.662 0 7.095 2 —179.500 6 —5.885 9 —94.831 6
2 13.079 5 —170.535 6 7.814 2 —179.570 1 —5.735 9 —94.691 7
3 12.769 3 —170.046 7 10.195 7 —179.556 0 —5.843 9 —94.831 0
4 12.603 9 —170.607 4 4.950 0 —179.503 7 —5.742 3 —94.716 2
5 13.024 1 —170.873 4 4.402 2 —179.537 5 —5.712 3 —94.885 8
b2 14716 0.3057  2.3333 0.0309 00761 0.0816
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Table 2 Calibration results of translation and rotation method for this topic

B x/mm y/mm =/mm R,/ R, /(™ R./(
1 12.032 0 —170.505 0 6.890 0 —178.949 4 —5.597 8 —94.004 2
2 11.821 4 —170.720 8 7.429 3 —179.065 3 —5.6151 —94.006 4
3 11.846 2 —170.708 6 7.217 6 —179.037 2 —5.700 6 —94.012 3
4 12.417 0 —170.233 0 7.110 0 —178.945 4 —5.499 6 —94.021 1
5 12.909 0 —171.027 0 7.060 0 —179.129 9 —5.703 6 —94.038 9
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Figure 8 Error distribution of 50 measurements
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