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Adaptive Suppression System of Sea Background Flare
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Abstract The mirror reflection of sunlight by the sea surface forms flares. However, conventional detection
imaging is prone to be saturated due to their high light intensity, which seriously affects the detection of sea-surface
targets. Depending on the polarization characteristics of sea surface flares and the integral characteristics of a time-
delay-integration complementary metal oxide semiconductor (TDI-CMOS) in the digital domain, this paper designs
and constructs an adaptive polarization detection system for sea-surface targets. With the help of this system, the
polarization characteristics of sea-surface targets can be obtained by imaging them with a polarization camera in real
time. The system guides the TDI-CMOS camera in the digital domain to suppress flares in time and space domains.
In this paper, an experimental platform is built for water surface observation, and relevant validation experiments
are carried out for typical targets. The experimental results show that the detection system can effectively suppress
the influence of solar flares on images. Compared with ordinary images, the obtained flare suppression images have
a significantly enhanced signal-to-clutter ratio, which effectively improves the artifacts caused by moving targets on
images and greatly facilitates the detection of sea-surface targets.
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Fig. 6 Sea background flare images. (a ) Without polarization filter ; (b ) with polarizing filter

1201006-6



42 12 /2022 6 /

TDI-CMOS , 7 o
7 ,
10 m, 10 m/s,

TDI-CMOS 4,8,12,16,

7
1100,550,367,275 ps, s
g Fig. 7 Target spatial polarization suppression image
8 s (a4 5(b)8 (o) 12 (d 16

Fig. 8 Results of glare suppression under different integral levels. (a) 4 levels ; (b) 8 levels ; (¢) 12 levels ; (d) 16 levels
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Table 1 Proportion of saturated pixels
Intearal Single-level Four-level Eight-level Twelve-level Sixteen-level
niesrd integral integral integral integral integral
Proportion of saturated pixels /% 15.52 6.45 3.69 1.48 0.87
2
Table 2 Average image gray level
Inteeral Single-level Four-level Eight-level Twelve-level Sixteen-level
ntegra integral integral integral integral integral
Average image gray level 110.81 78.72 66.51 57.20 51.95
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