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Abstract

This paper studies the observability of calibration system with a constraint movement by a constraint
operator. The calibration system with the constraint movement need only simple sensing device to

check whether the constraint movements are completed within an established range.

However, it yields

the concern about the poor parameter observability due to the constraint movements. This paper uses
the QR-decomposition to find the optimal calibration configurations maximizing the linear independence

of rows of a observation matrix.
the observation matrix, which represents the parameter observability.
parallel typed machining center and the calibration results are presented.

calibration system with low-cost indicators and simple planar table is accurate as well as reliable.
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The number of identifiable parameters are examined by the rank of
The method is applied to a
These results verify that the
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Table 1 Design kinematic parameters (unit : mm)

il %P, | PPy, | ®Pm,| P, | TPp, | TP, 9o,
1 0 0 0 0 0 0 850
2| 1088.94 0 0 134.58 0 0 850
31128823 | -345.18 0 318.43 |-318.43 0 850
4| 74376 |-1288.23 1} 251.14 |-43498 0 850
51 345,18 |-1288.23 0 -116.55 |-434.98 0 850
6 |-199.29 | -345.18 0 -183.84 |-318.43 0 850
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Table 2 Kinematic parameters calibrated by
automatic  calibration system with a
constraint operator (unit : mm)

i BPB,‘Y BPB,“, BPB,'Z PPp,". PPP," PPP,'Z (Iaff,z
1 0 0 0 0 0 0 848.42
211089.32 0 2.74 | 133.64 0 0 847.14
3[1287.18 | -344.68 13 | 31869 |-320.09| -1.23 |851.03
4] 74523 |-1286.25| 2.78 | 250.27 | -437.15| -2.71 |848.24
5] 346.13 |-1286.31] 2.93 |-117.78 |-436.98 | -2.62 |851.12
6] -198.86 | -343.63 | 1.64 | -184.7 |-321.68 0 850.85
[ PPy, Py, PPy | (12818, 53.49. S51.11]
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Fig. 10 Calibration results
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