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value of atmosphere coherent length is found out when the value of image quality is maximal. This atmosphere
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Atmosphere turbulence is one of the main causes of degraded image quality in the area of detecting space
objects based on optical telescope on earth. Atmosphere turbulence results in distortion of wavefront, and it causes
coherent length is applied to point spread function and the restored image is got after blind convolution. With many
measuring the value of atmosphere coherent length.
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different kinds of blurred images. In order to recover original images from blurred images, a method to evaluate point
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spread function based on atmosphere coherent length is proposed. and the theoretical formula is deduced. Sobel
kinds of image quality evaluation indices, it is proved that this method can make us get a good restored image without

method is used to evaluate the image qualities of recovered images after same times of blind convolution, and the
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Fig. 1 Typical adaptive optical imaging telescope system
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Fig. 2 Images obtained by adaptive optical imaging telescope

system. (a) Original image of Jupiter; (b) original
image of Saturn
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Fig. 3 Sobel method of 2 directions. (a) x

direction; (b) y direction
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Fig. 4 Sobel method of 4 directions. (a) 0° direction; (b) 45° direction; (c¢) 90° direction; (d) 135° direction
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Fig. 5 Original image 1 of moon. (a) 16 bit image; (b) 8 bit image
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Fig. 6 Recovered image 1 of moon. (a) 16 bit image; (b) 8 bit image
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Table 1 Results of images of image 1 evaluation before and after recovering

Name of Entropy Sobel Fisher MSE result NMSE  Sum of grads GMG LS result
image result square result
16 bit original 0.0054  5.85X10'7 284.7788 9.00X10"  0.3394  6.72X10"°  203.8176 1.17X10°
image 1 of moon
16 bit recovered ) o190 ¢ 73501012 3995435 1.07X107  0.3796  9.30X 10"  246.9477 1.42X10°
image 1 of moon
16 bit recovered
image 1 of normal 0.0030 2.91X10"  195.8765 6.5341>X10" 0.1910 1.879X10"  105.8877 1.04Xx10°
BID method of moon
_ 8 bit original 7.3901 1.4206X 10 283.5033 6.027X10° 0.3332  1.05X10° 16. 8626 96. 6058
image 1 of moon
8 bit recovered 4 5017 9 77955100 405.7376 6.5019X10°  0.3783  1.12X10° 19.8226  114.8696
image 1 of moon
6 bit recovered
image 1 of normal  4.2544 1.1943X10° 159.5417 3.5421X10° 0.3196  6.20X 10 10. 2619 76. 3170

BID method of moon
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Table 2 Results of images of image 2 evaluation before and after recovering

F 2 MR 2 ZIEHTS ST a5 R

7 HmEMREEREEEZ 1, () 16 fiE; (b) 8 il
Fig. 7 Recovered image 1 of normal BID method of moon. (a) 16 bit image; (b) 8 bit image

Name of Entropy Sobel Fisher MSE result NMSE Sum of grads GMG LS result
1mmage result square result
(16 bitoriginal o 506y 375107 1409023 2.58X100  0.0927  1.53X 10 14.7987  187.9349
image 2 of moon
16 bit recovered o hory 5 14102 23,2257 7.18X10  0.2226  5.82X10° 69.0812  396. 2048
image 2 of moon
16 bit recovered
image 2 of normal 0.0508  4.001X10"  0.7533 3.3474X10" 0.1179 1.71X10* 33. 8886 228.7190
BID method of moon
_ 8 bit original 4.0055  4.87X107  0.9441 1.5157X107  0.0066 1530 0.4208 9.9141
image 2 of moon
8 bit recovered g 0757 ) 8139100 8.2098  1.9683X10°  0.2019  2.63X10° 3.6739 26. 6573
image 2 of moon
6 bit recovered
image 2 of normal 3. 9341 1.25X10* 0.9265 1.0425X10% 0.1179 5745 1.9216 13.0144

BID method of moon
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Fig. 8 Original image 2 of moon. (a) 16 bit image;

(b) 8 bit image
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Fig. 9 Recovered image 2 of moon. (a) 16 bit image;

(b) 8 bit image
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Fig. 10 Recovered image 2 of normal BID

method of moon. (a) 16 bit image; (b) 8 bit image
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