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A high-precision centroid detecting method based
on two-dimension orthogonal gratings
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Abstract: In order to detect high-precision far-field spots centroid, a multiple spots centroid detecting method is
proposed. Using two-dimension orthogonal diffraction gratings, a single spot on the far-field focal plane is developed
into a multiple spots array. By increasing the input information of the far-field detected spots, the centroid detection
accuracy can be improved. The experimental results show that the centroid detecting accuracy of multiple spots is 4
times larger than that of single spot. The root mean square (RMS) of single spot centroid detecting error is 0.0385
pixels and the RMS of 16 spots centroid detecting error is 0.0099 pixels. Compared with the conventional method of
the centroid detecting, the far-field multiple spots centroid detecting method proposed is simpler and more
convenient.

Keywords: optical test; diffraction grating; centroid detection; far-field spot; random noise

DOI: 10.3969/j.issn.1003-501X.2017.09.008 Citation: Opto-Elec Eng, 2017, 44(9): 912-918

it

1 5l

ks BER: 2017-02-20; WEligeki=BEA: 2017-05-19
*E-mail: xyli@ioe.ac.cn

912



DOI: 10.3969/j.issn.1003-501X.2017.09.008

2]

3]
[4,5]
(6]

7]

[8-10]

0.0289 pixel

2 “HEIERATHICHhT A R R IR

(8]

913

OEE | Advances

CCD
[11.12]
Grating Lens CCD
Laser _:J
= BT -
| S—
J P VT
B/ 1 —fEAMEG ARG TR,
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Fig. 2 Schematic diagram of centroid detecting based on
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Fig. 3 One frame of spots array captured by CCD.
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Fig. 5 Serial position curve of centroid. (a) All the spot. (b) After removing large centroid error.
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Table 1 Comparison results between experimental and theoretical RMS values of centroid detecting precision under
different spots numbers.
Serial number Number of spot Experimental RMS/pixel Theoretical RMS/pixel
1 1 0.0385 _
2 4 0.0201 0.0192
3 8 0.0134 0.0136
4 16 0.0099 0.0096
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Fig. 6 Comparison results of the mean centroid detecting error. (a) All the spots. (b) Part of spots.
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