Proceedings of the 12"
KACC, October 1997

$BARE o] 8 ZRI|TE 03 BAY

The Compensation of Kinematic Differences of a Robot Using Image Information
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Abstract : The task environment of a robot is changing rapidly and task itself becomes complicated due to current industrial
trends of multi-product and small lot size production. A convenient user-interfaced off-line programming(OLP) system is being
developed in order to overcome the difficulty in teaching a robot task. Using the OLP system, operators can easily teach robot

tasks off-line and verify feasibility of the task through simulation of a robot prior to the on-line execution. However, some

task errors are inevitable by kinematic differences between the robot model in OLP and the actual robot.
Three calibration methods using image information are proposed to compensate the kinematic differences. These methods

compose of a relative position vector method, three point compensation method, and base line compensation method. To
compensate a kinematic differences the vision system with one monochrome camera is used in the calibration experiment,
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Fig. 1. Kinematic error after zero returning
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Fig. 5. Offset angle at joint 1 by base line compensation method
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Table 1. Kinematic errors calculated by relative position
vector method

L - - Standard OLP Robot
Parameter | Mean | Max. | Min. Deviation Model
B0 [°] | -649 | -7.57 | -5.89 0.299 0]
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Table 2. Kinematic errors calculated by three point
compensation method

Parameter| Mean | Max. | Min. [S)E_i?:t‘igi OL]\};OE:;})O{

o [T] | 486 | -491 | -4.83 0.0096 0

B [°1 | -376 | -381 | -3.74 0.0093 o
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Table 3. Kinematic errors calculated by base line method

(Parameter Mean | Max. | Min. BS:SS{): OL;;(ES})N
B [7] | -283 | -284 | -281 0.0025 0
G [7] | 564 | -566 | -5.63 0.0021 0
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