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Target recognization under different complicated background of cloud

Yl Heng-yul'2 , L UBai-dai* JJIl Yun-song2
(1. Ingtitute of Laser Physics & Chemistry , Sichuan University ,Chengdu 610064 .;China ; 2. Institute of Applied Electronic ,CAEP,
Mianyang 621900 ,China)

Abstract : How to recognize targets under conmplicated background ef| cloud is studied in this paper by stimulating optical
correlation. Some factors influencing recognition are calculated , such as‘the change of shape of cloud , target intensity , clearness
or faintness of input image and 0 on. Simulation results showsthat‘targets can be found more easily in cumulus or stratus than in
undulance cloud, because undulance cloud is more abrupt ehange in'its intensity. The analyses also show that the clearer the input

image is, the more easily the target is recognized ;and the, 'moreintensive the target is, the more easily it is recognized.
Key words : target recognition ;optical correlation ;edge detection ;Sobel operator
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Fig.1 Sobel operator template
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Fig.2 Target and input image

Tabel 1  Characteristic parameters of monochromic image

. brightness average standardized
image . )
range brightness difference
battleplane 0~255 35.7174 8.2030
target
helicopter 04188 22.9639 7.0961
stratus 165%255 192.9709 5.0412
background cumulus 20~187 108. 1763 5.0249
undulance 0~251 143.1488 7.1167
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Fig.5 Computer simulated output for battleplane recognition
Tabel 2 Simulated o@nr two kinds of targets in different clear background
SN
target noise background” », peak PCE S/IN FWHM/ pixels ACR
L4
r%f«) 3025 0.1118 316.148 4.698 1.6796
helicopter battleplane % 5329 0.1711 476.1245 1.243 2.4445
/&J ulance <1280 — — — <0.935
.
\ﬁ‘ stratus 2916 0.5811 348. 395 4.88 2.0250
battleplane helicopter cumulus 4761 3.4252 509. 8852 2.73 6.8014
undulance 2304 1.6576 220.8538 4.163 2.0035
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Fig.6 Faint input image in three kinds of background
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Fig.7 Gomputer simulated output for helicopter recognition
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Fig.8 Computer simulated output for battleplane recognition
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Tabel 3 Simulated output for two kinds of targets in different faint background

characteristic of input image

FWHM

backg brightness standardized taget noise peak PCE S/N / piels ACR
round range average difference

S 125~250 191 4.9617 H B 3721 0.0089 529.04 1.673 2.497

B H 1849 0.0074 315.01 2.404 2.544

C 10~215 91.1 5. 0567 H B 5929 0.0131 840.18 1.99% 5.390

B H 2025 0.0084 349.23 2.415 2.132

U 10~250 145 6.6884 H B <476 — — — <0.4

B H 729 0.0026 98.595 — 1.257
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TS diffraction limit

modulus of the DTF
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. 14.68 29.36
spatial frequency in cycles per mm
Fig.7 FFT MTF

Fig.8 FFT point spread function

Fig.9 The processed samples of Al,O3ceramies substrate with RF laser
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