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Fig. 2 Constrained movement inspected by three digital indicators
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Fig. 3 Three constraint planes for constraint movements

Table 1 Kinematic parameters calibrated by automatic calibration
system with a constraint operator (unit : mm)

®Ppi, | "Pui, | "Pri,| "Ppi,| TP, | TPpi,| Qop ;
0 0 0 0 0 0 848.42
1089.32 0 274 | 133.64 0 0 847.14

318.69 | -320.09| -1.23 | 851.03
250.27 | -437.15| -2.71 | 848.24
-117.78|-436.98| -2.62 | 851.12
-184.7 |-32168] 0 [850.85
[128.18, 53.49, 551.11]

1287.18 | -344.68 | 1.3
74523 |-1286.25| 2.78
346.13 |-1286.31| 2.93

—198.86 | -343.63 | 1.64
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Fig. 4 Calibration results
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