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Abstract The sub-pixel measurement technique based on image processing technique and software design technique,
is a good choice for the improving of measurement precision. The measuring technique and results of sub-pixel
measurement accuracy of complementary metal oxide semiconductor (CMOS) imager are researched in this paper in
order to give references for correlative systems. A test system based on high precision piezoelectric translator (PZT)
fast-steening mirror (FSM) and OV7620 CMOS imager based digital camera is constructed, several sub-pixel
measurement accuracy experiments for the CMOS imager are taken. The results indicate that sub-pixel measurement
accuracy is about 0. 17 pixel, it is of great importance to consider the influence of the fill-factor on sub-pixel
measurement accuracy. According to the results above, CMOS imager has the capability to achieve sub-pixel
measurement accuracy, and can be widely used in many measuring systems which count on facula centroid sub-pixel
interpolation.
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Fig. 2 Illustration of the test scheme
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Fig. 3 Scheme illustration of sub-pixel precision
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Fig. 4 Illustration of the calculation of angle displacement
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Fig.5 Illustration of system adjustment
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Fig. 6 Illustration of end of adjustment of facula
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Fig. 7 Moving curves of centroid of facula
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Table 1 Measurement data of centroid of facula

(50 prad step angle)

Number x /pixel 1y /pixel |[Number x /pixel y /pixel
1 329. 4421 242.5409 11 329,484 240.1703
2 329. 4408 242. 4807 12 329. 4826 239. 6499
3 329,4582 242,4165|| 13  329,4881 239, 5866
4 329.4708 241. 6460 14 329.4936 239.5009
5 329.4766 241.5881 15 329.4963 239.4171
6 329.4813 241. 4987 16 329.5024 238.6499
7 329. 4843 241.4130 17 329.4991 238.5830
8 329.4748 240.6143 18 329.4963 238.5050
9 329. 4633 240. 5257 19 329. 5006 238.4338

10 329.4715 240. 4561 20 329.5107 237.8339
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Table 2 Deflexion angle data of beam (50 prad step angle)

Number Angular Number Angular
displacement /prad displacement /prad
1 0 11 17.91
2 16. 08 12 14,77
3 17. 32 13 96. 87
4 217.99 14 137. 57
5 15.41 15 17. 44
6 19. 55 16 21.51
7 22.55 17 20.92
8 19,98 18 124, 49
9 216. 94 19 113. 85
10 17. 21 20 16. 99
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