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Abstract: On the basis of measuring principle and existing calibration technology, an improved depth
calibration method was presented. After analysis of the coordinate transforming relation between ref-
erence plane and imaging plane of an ordinary geometry setting system, the mapping relation between
the depth and the phase difference was established. Then, the reverse calibration process was given.
The position restriction of a projection system and an imaging system was relaxed by the new calibra-
tion model. In the calibration process, calibration parameters were irrelevant to pixel coordinate val-
ues, so every pixel did not need its calibration parameters. Compared with the original method, the
new method greatly reduces the calculative complexity and storage space of calibration parameters.
Two calibration methods were used to calibrate the measurement system respectively. Then, a flat
object was measured by different calibration systems, the results were compared and measuring errors

were analyzed. The results show that the measured PV value of the object with the new method is
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smaller than that of the original method. In the Z direction (0 to 48 mm), the standard deviation of

PV values is 0. 003 6 mm, which verifies the validity of the improved method. This research has positive sig-

nificance on enhancing calibration efficiency and operability for digital projection measurement systems.

Key words: optical measurement; three dimensional measurement; digital projection; depth calibration
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Fig. 1 Digital projection 3D measurement system
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Fig. 2 Geometry setting of measurement system
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