H26 % T e G TR Vol. 26 No.7
2018 4F 7 H Optics and Precision Engineering Jul. 2018

XEHS 1004-924X(2018)07-1621-12

ERZHMITHKTBIREIRERTIE

ez EHY LR B,REE,E W
(BT L A% HENEEREFE, 248 4 F 230061

FEE KA ST KT S 9 W AN B 2 S BOK R B R AL R PR B ma 2 . XK T BAR UR . A SR T — & )R
SEAGT KT B AR PR & R 5 i, R R A 3 A0RS T K T B AR AR A B 8 i A sl & R R mIRGE S EH S
2 R K T B EAR  BRARK AT BUR BT 52 . RTS8 B b, B e, 2R FH i o (8 08 0 O i M3k T
SE TR A TR B 7k 4 SR S K T 35 SO IR IR BE AR BRI 95 i Ab 7K R 15 SOBSRAE TR A 2 /b I A5 B XAl 1 i
W 5Ob R R F BT AL s SR )F R KR B bl i R 38 58 53 0 F A5 B0 K T B A 5 4 PRI 0E 47 40797 1 5 b 3 L Je 3K
BERGENAKT Birfaa B R, TS SRR e IT 0 58 45 7 T . A T /K R JR B AL Ml K T & R 7 ik b
I A S 25 Ak B T A5 04 TR {5 14 5 00 0 EME S 4R T 120 %0, FMR R EAS S T WA E . R mMIR T AT
B AN S HOR 0 R, 3205 T B TR H AR ER A6 LB, BT DL TV sk R (9 B AR R 5850,

X O OEBEARSE KT ARSI RIREE R EZEEBIRELR

P E %S TP391 SCEEARIRAD A doi:10. 3788/OPE. 20182607. 1621

Underwater target polarization recovery method
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Abstract: The absorption and scattering of underwater light by water are the two main factors
influencing image degradation. With a focus on underwater target imaging., this paper proposes an
underwater target polarization recovery method by global parameter estimation, using a simplified
underwater target polarization reconstruction model, which recovers an underwater target image by
automatically estimating global optimal polarization information reconstruction parameters to reduce
the impact of the medium on image quality. First, a polarization median filter method and the bright
primary principle method were used to estimate the underwater background light polarization degree
information and the infinite underwater background light intensity values, respectively. Based on the
principle of minimum mutual information, the background light polarization degree information was
optimized and estimated. Then, adopting the underwater target polarization image enhancement
algorithms to enhance the details of the underwater reconstruction target, a clear figure of the

underwater target’s radiation information was produced. The experimental results show that the value
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of the measure of enhancement (EME) in the suggested method increased by 120% on average,

compared with the original strength of the figure and that of other underwater recovery methods for

the calculation of the performance evaluation index. Further, the image quality was significantly

improved. The method has solved the inaccuracy problem while estimating parameters via artificial

view and improved the contrast of the restored target image. The method can be used to detect and

identify turbid underwater targets.

Key words: polarization imaging; underwater target imaging; polarization enhancement; minimum

mutual information; image recovery
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Fig. 1 Underwater active polarization imaging
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Fig. 5 Comparison of results among different underwater recovery methods
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Fig. 7 Comparison of processing results among different underwater recovery methods with particle concentration
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