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Forward Kinematic Calibration of Delta Parallel Mechanism
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Abstract; A calibration method was presented by off-line parameters identification in order to enhance
the position measuring accuracy of the Delta mechanism. Based on structure and kinematic model of
mechanism, the error sources influenced accuracy of operation end were analyzed. A forward kinematic
model contained errors sources was built. By analyzing the effect of error sources on position error of
operation end, twelve assembling errors that made more effect on position of operation end were presented

and solved, and the forward kinematic model was calibrated. The experiment results showed that the

calibrated Delta mechanism improved the measurement accuracy of position.
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Tab.3 Standard coordinate of operation end P and

angle of lower arm

THEALEMA 0,/(°)

P i pRifE AL B/ mm

5
x, Y, z, 0, 0, 0,

1 0 0 150 15.408 15.231 15.250
2 25 25 150 6.727 13.295 29.122
3 -25 -25 150 25.915 19.488 2.751

4 0 0 170 18.978 18.822 18.839
5 50 -50 170 5.115  43.844 16.717
6 -50 50 170 39.258 -1.472 29.306
7 0 0 200 24.216 24.083 24.097
8 50 50 200 12.862 23.166 45.529
9 -50 -50 200 41.250 32.392  6.822
10 0 0 220 27.701 27.580 27.593
11 =75 75 220 53.278 5.991 42.819
12 75 =175 220 14.003 57.703 28.168
13 0 0 250 33.014 32.907 32.919
14 100 100 250 20.947 39.326 69.401
15 -100 100 250 65.776 10.193 55.205
16 0 0 300 42.410 42.320 42.330
17 -100 -100 300 70.786 61.687 23.892
18 100 100 300 33.477 49.614 74.408
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0. 003 1.501 -0.876 1.205 1.07 1.5 -0.564 0.813 1.378 1.097 -0.379 -0.907
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