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Method for Coordinate Acquisition of Camera and Measured Surface in Deflectometry
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Abstract A method to acquire the coordinates of camera and measured surfaces in the deflectometry is proposed. A
circular window glass is tested by the slope calculation and the shape reconstruction. The final test results by the
proposed method are close to those by the interferometer and the Zhang's calibration method, and the feasibility and

correctness of the proposed method are proved. The research results show that the calibration by the proposed

method is simple and flexible.

This method can be used to achieve the global calibration of cameras and the

measured surfaces, and is suitable for the calibration of online measurements.
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Fig. 1 Measuring principle of deflectometry
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Fig. 2 Measuring principle of proposed method
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Table 1 Root mean square (RMS) errors of test surface

coordinates obtained by proposed method

RMS error
d /mm

x /mm y /mm
5 4,2X10°" 1.5X10°"
10 7.5X10°" 1.4X10°"°
15 6.9X10" 2.7X10°%
20 3.5X10°" 1.5X10°"
25 5.5X10° % 2.9X10° "
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Table 2 Coordinate of pinhole camera obtained by proposed method

d /mm Expected coordinate /mm  Coordinate by proposed method /mm Error /mm
5 (104.9864,0) (104.9760,2.7X10" ') (0.0104,2.7X107)
10 (104.9864,0) (104.9848,5.7X10" %) (0.0016,5.7X10"'%)
15 (104.9864,0) (104.9840,1.4X10 ') (0.0024,1.4X10 ")
20 (104.9864,0) (104.9848,5.2X107 ") (0.0016,5.2X10" ")
25 (104.9864,0) (104.9856,2.1X10 %) (0.0008,2.1X10 ')
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Table 3 Errors of pinhole camera coordinates obtained by proposed method

d /mm Expected coordinate /mm  Coordinate by proposed method /mm Error /mm
5 (78.17,46.40) (77.60,46.32) (0.57,0.08)
10 (78.17,46.40) (77.47,45.80) (0.70,0.60)
15 (78.17,46.40) (77.27,45.54) (0.90,0.86)

Coordinate Coordinate
JSaus=0-2096 mm  difference /mm Jaus=0-2381 mm  difference /mm
y " " |
=] 0.2 .
£ E 0.2
-04
-0.2
-0.6
-0.4

Y /mm

Yy /mm

B4 TR 5 65 K IE ACRR RE B 159 B B0l 1 AL AR Y 25 (B . () 2 Jr Tl 5 (b) y Jrfal

Fig. 4 Difference of surface coordinates obtained by proposed method and Zhang's calibration method.
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Fig. 5 Comparison of shape measurement results of measured window glass. (a)-(c) Shape results after removal of first

three terms of Zernike polynomials; (d)-(f) shape results after removal of first four terms of Zernike polynomials
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