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Abstract In fringe projection profilometry, projector calibration is an important part of system calibration. Accurate
projector calibration is key to ensuring the accuracy of three-dimensional shape measurements. The profilometry projector
cannot capture the image directly. Thus, obtaining the correspondence between pixels and object points is difficult, which
makes projector calibration complex with low precision. To address this problem, we analyzed the factors that influence
projector calibration and presented a new projector calibration method based on local homography matrix. First, we
conducted experiments to determine the optimum size of the local area. Then, we calculated the local homography matrix of
the area where the center of the circle is located and completed the mapping of the projector’s coordinates. Finally, we used
the camera calibration method to calibrate the projector. Experimental results show that this method reduces the influence of
center deviation and phase error on the calibration accuracy of the projector. Based on the idea of local linearization, the
subpixel mapping of camera image coordinates to projector image coordinates is established, and the accuracy of projector
calibration is improved.
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Fig.8 Projector calibration accuracy at different N values. (a) N=2; (b) N=12; (¢) N=13; (d) N=21; (e) N=234; (f) N=48;

(g) calibration accuracy trend chart
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Table 1 The standard deviation of projector calibration unit: pixel
Method E.q. E,

P2P mapping method 1. 33078 0.99727

After center deviation correction 1.22937 0.89716

After phase error compensation 0. 84813 0.70704

Proposed mapping method 0.71985 0.53907
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Table 2 Calibration results of different methods

Method fu Jo Uy Upo I3 by P 2B
P2P mapping method 1416. 50 1037.57 388. 54 429.12 —0.4286 1.2574 —0.0377 —0.0031
Method in Ref. [16] 1375. 47 1010. 02 390. 98 425. 89 —0.3185 0.9048 —0.0295 —0.0024
Method in Ref. [20] 1356. 29 995. 08 393.75 427.27 —0.2962 0. 7666 —0.0304 —0.0025
Proposed method 1351. 08 991. 03 398.31 424. 24 —0.3077 0.7914 —0.0301 —0.0020
K3 AFEIEIIRE R
Table 3 Calibration error of different methods unit: pixel
Method E JON E E o E.q. E..,
P2P mapping method 4.58491 3.32272 1. 05036 0.79167 1. 33078 0.99727
Method in Ref. [ 16] 2. 94480 2.20079 0. 68068 0.55934 0.84813 0.70704
Method in Ref. [ 20] 1. 80248 1.89124 0.44593 0.40378 0. 56140 0. 50607
Proposed method 1.25629 1. 39891 0.32177 0.29491 0.40192 0.37253
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Fig. 9 Re-projection error of different calibration methods. (a) P2P mapping method; (b) method in Ref. [16]; (¢) method in Ref. [20];

(d) proposed method
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