ETRIRE S MEMRIRIB LK T AR

EAm" sh—%
1) (P ERFEABEE 26 BN TR, D6 SRR fisin %, 1%
710119)
2) (PEFRBE RS, b5t 100049)
3) (P2 ATH R AR R FHEORI b, U2 710049)

B
& i g IR TE S 56 77 BB E — B AR R3O B A BAR e Wk, (H
FEARSARBUN 51, SRR PR —E S iU s, M
BR& T HAr 58 A B ERX — i, AR SRR I SR ISR T 5
N 22 50 #M, DLk — 20 I 55 52 45 R b AR R 8 S U . 2T
McCartney BURARAY, Sof i @8 S ie & #E g7 73w o fr, #R 73k
HARA NIRRT s RIEA, IR mIRE SN H RIS 1 510
(oo S A A ISR BT B 7V AR AR AL R T T T S B
TGRS, FF B B AR5 st & AT UGt sege g K
W, ZITEAMU R A SO A, T H AR IS A R EE RS
iR(s B m Bin 55 S0 n a8 L ES S S EA A F 2 WiRm
RFAERT, AT E— D365 o LG I o G R . 17 NI A
Ji 65 H AR RIS OMN SR AL T — P B Y 2 AR ) SR

KRR WEIEESEE, Rk UM EH BRI

PACS: 42.25.Ja, 42.30.Sy, 42.30. -d, 42.30.Va

e HEX AR AREE (kS 62005251) B BITRA.

t JBE1E#E. E-mail: zbdx zcyf@163.com



ik

1 3]

VAT TR R GO R I R BRSO S RSO, L R 1 U S AR
Mesu %S BARME 5 SN =&, BF BRAREIG b R 55 55 B Argu s
(31, B BOHR TR B TR B B B K, H AR ELA G RRSERE 0, M0 1 S iU
HEE BT, SECEARAGHER . KIZE RS, HE B AR S SR L A B
(51, Z 0] R V2 AFAE T KR BRSNS e L LA B2 s A 53 v 1) S 310 2 R
EN MR, JF B E S BRI U S HU ) A SE P,

WA 2 HIUR A 7T A8 B T 0 B AE B UG 5 5 7 iR AN T iR A5 5 I
Wy Bk . Herh @ TE Se e M HOK R R T S B RT vit HL e 08 2 3 s IR AT
A, B B B 2 U B 5 AR M ROR g e — 17100, [ SRR S 50
ZeIml G . PERR B IE R G HY 5 DL A IR R 15 S 1 5 T SR A5 T
], FHOCECHE VA RES BRI BRI, SR IR AR R AT T SO A
RPITAME T, IR IERER SE I8 AL AR S B TR BEECR U . A T
S A 2 BEARRR Y BT S5Ok 5B I B AN T AR AE IR ZE I, RO 2 R AT 2 R R
AR 7053 VE BRI S EUR oY

S5ET R RWEEINEMAE, WIREBUS AN H B EBE S E R
SHGAE AR . fdls 77 171 K Stokes S5 b1 22 S SRy 43 85, RV 544
AL T BB FRAE A Ab B 4208200, Schechner 458 T 3 TR &5
MAEAAY, TEI IR (S S AT T2 B B a5 1 s 0 BRSO — 8
HEHETBK R 5, AL T EETRARAG THE OGN B bRfa i i spELR RSl i
R, AR 25 HUN B 50 SCAE i B E 3 iR R . B AR G/K FiEMiAL . Stokes %
B LA R #7353 5 8 5 45 5 T 45 St 12428

MRS T 32 BRI B B B8 TR AE (I S8 vk, mdR AR B % 7 5
FEAE B AR AL B R S5 1 SO i B 4R, DR AE H AR5 1 oo X
A R AE DA SE AT 2003 B BT AR S . W PR mE e SR G EIE, ~
BT WAEE F R B, (AAE R Ui R IR B AR AR SR U . R AR
B E R A A A A DA — B T R AR e ST T B S H AR U AE 2 5
DL L 15 S5 A R AR ST (k8 3R AE 5 H i SR AL 1B (R P BRA 4

BT BRI, ARG U UG R, KB TE S5 B RS (e R b
NI E5 Gk ok, @S — R [V BRSO K1 SRR vk . BT

2



McCartney HUFH AL AN IEIE S50 R IR~ 3, HESEIE S0 AR S kAT T
HIR AR R EUNREA, WL SEN R M THRE LT SOiTHREZ AR R
HIRAE IR R BN T @ B RIS SR T S U P IR ASIE TE i AR, 45
B AR ERAN  26 A, AR AR B AR IE RIS O T SN AME R il
P EEA AT, S5 & EAEOG IR I B SEIR IR UE IR U7 iAW S ik
ZERE DRIFAN H AR 1Y 5877 T A9 AT 20

2 /&%

2.1 BEEANEREERKERES S

== "
- -

o,
B o 4
. e
. e

o RSB g
Wl E ;
J J i )
o I iR

) ‘e

HRUBHR

1K B AR R

Fig. 1. Schematic diagram of the underwater scattering imaging model.
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Abstract

Conventional dark channel prior (DCP) methods can improve the visibility of

scattering-degraded images, but their restoration performance remains limited

under non-ideal scattering conditions. In particular, errors in background light

estimation, transmission estimation, and model approximation may leave residual

backeround scattering in the restored image, thereby reducing the contrast between

the target and the background and weakening the detectability of low-contrast

targets. To address this problem, a polarization-difference compensation method is

introduced into the DCP framework to further suppress residual background

scattering after restoration. Based on the McCartney scattering model, the DCP

restoration process is theoretically analyzed, and the residual background scattering

term under non-ideal inversion conditions is explicitly derived. The relationship

between this residual term and the estimation errors of transmission and background

light is clarified. Furthermore, the polarization responses of the target term and the

residual background term are modeled in two orthogonal polarization channels, and

a differential compensation coefficient is introduced to compensate for the

mismatch between residual background components in the two channels, thereby

improving background suppression while preserving the target response. To

validate the proposed method, an active laser polarimetric imaging system is

constructed in a turbid medium prepared using a diluted Intralipid solution.

Experiments are performed on a representative target-background configuration in

which an aluminum target and a compact disc backeround exhibit similar reflection
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intensities but different depolarization responses. The experimental results show

that DCP restoration improves the overall visibility of the degraded image, while

the proposed polarization-difference compensation further suppresses the residual

background response and enhances the target structure. Compared with the DCP

result, the compensated result increases the mean target response from 0.492 to

0.748 and reduces the mean backeround response from 0.409 to 0.112. leading to a

more distinct separation between the target and the background. Under different

optical-depth conditions, the normalized contrast values remain in the range of

0.799—0.867, indicating that the method maintains effective target-background

separation at different levels of scattering degradation. These results demonstrate

that the proposed method can jointly exploit intensity and polarization information

to compensate for residual background scattering after DCP restoration, providing

a physically interpretable approach for target enhancement and background-

scattering suppression in active imaging through turbid media.

Keywords: dark channel prior; polarization; backscattering suppression;

turbid-media imaging
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