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Abstract: According to the characteristics of a multi-spectral imager, an auto-focusing method was
proposed based on the depth from defocusing of logarithmic power spectrum. By making use a CCD as
the image sensor, the auto-focusing of the multi-spectral imager was quickly implemented by using a
host computer for focusing controlling and data processing. Firstly, the sensor was placed in three e-
qually spaced positions in turn, and it was used to acquire an image in each position. Then, according
to the three-point location judgment method, the positional relationship between the second image and
accurate focus position was determined. By using the second image as the reference, the related calcu-
lation with logarithmic power spectrum of the image was carried out to get the value of accurate focus
position. Finally, the sensor was placed to the calculated position, and the auto-focusing process was
finished. Experimental results indicate that the standard deviations of the focus position value are

+0.159 9 mm, and the maximum deviation is 0. 4 mm or less. The method can meet the real-time au-
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to-focusing requirement better. With the advantages of fast focusing and high accuracy, the auto-focu-

sing process can be realized just by making use of three images.

Key words: multi-spectral imager; auto-focusing; depth from defocusing; logarithmic power spec-

trum; point spread function
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Fig. 1 Schematic diagram of optical imaging system
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v; and v, with three-point method
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Tab. 1 Focusing position values with different sensor po-

sitions

FY5  HEMHRME o (mm)  WFHENME v (mm)

1 1. 875 5. 819
2 2.500 5.591
3 3.125 5. 654
4 3.750 5.463
5 4.375 5. 462
6 5.000 5. 230
7 5.625 5. 494
8 6. 250 5. 867
9 6.875 5. 746
10 7.500 5.534
11 8.125 5.555
12 8. 750 5.478
13 9.375 5. 668
14 10. 000 5.427
15 10. 625 5. 676
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