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Pixel-coupled polarization imaging target detection algorithm
based on network analysis

JIANG Li-wei'” ,HAN Yu-sheng'*
(1. Department of Information Engineering,PLA Army Artillery Air Defense Force College , Hefei 230031, China;
2. Key Laboratory of Polarized Light Imaging Detection Technology of Anhui Province,Hefei 230031, China)

Abstract : Polarization imaging target detection is of great significance for man-made target detection. Pixel coupling is
a polarization imaging method using polarization intensity data in four directions as a super-pixel. The polarization pa-
rameters of super-pixels reduce the resolution of the image to a quarter of the original image , which is not conducive to
the detection of small targets. The polarization parameter analyses of the pixel coupled image generate noise,which can
interfere with the detection of small targets. In this paper,a target detection algorithm based on YOLOvSs network with
the addition of a polarization information analysis module( Covcat ) is proposed. The algorithm achieves end-to-end pix-
el-coupled polarization imaging target detection,using network for polarization analysis, multi-convolution information
fusion to improve feature extraction ability ,and average detection accuracy( mAP) of targets. The algorithm is verified
by using the aerial drone data set,showing that the average detection accuracy of the algorithm is improved by 4 per-
centage points and 5 percentage points and 12 percentage points compared with the intensity, polarization and polariza-
tion angles maps obtained using polarization parameters.

Keywords : deep learning; polarization imaging; pixel coupling; YOLOVS ; object detection

TEE R I 2B (1997 —) I BRI 5E 2R, EEEWRFET7 1 0 HARERIN-S5 U3 . E-mail : jiangliweisz@ 163. com
WS H 89 :2022-07-22; #&1T H #§:2022-08-31



e 5 4 Ah No.6 2023

LREBE LT MM BTG iR SR B skl 5% 971

T -

R S E AR —Fh 5 T E AR AR R e
FHRIE G B T B (8062 % H AR
T B R I B 5 S8 O HE (2 BRI TR IR 1,
76 FUAR 515 S AR DL e i, SRR MEREAT IX 43, (EL 2 i
H A% O T K H AR A % TR A U , AT DA 3
LR 5 BRI 550 DX A0, ZE S B T O
ERRETRANT ) R A% B b AS T o e
PR A5 E, 6T FRR B0 G 00 AT D SR o 2 e
TEA5 8., 76 B bR T S50 A 25 1 25 0 1o PRV T 5%

SEAEA , BB TR 27 T M 4, E R 451
SIS T B KRR, 3 T 2% 2 i H b Il 5
VAR AR E ARSI P T M . S
2D {5 AT B AR BE 1], R YOLOWSs 4 g 1
S RESR VRN 25 7 DL R AF S B , 9230 T 4
RIREE T 102 HARAS I, F 2 R 4% A1
Pl 3ot X GG A T 22 e B 5 | M 1 O S 4 A
318 20 PR O L B3 ) S5 A ol 28 1 2%
$2 0 EARR I MR L 3 B0y 1 TR
75 B PR T2 4 TR B 2 STRE SR HEA T FL AR . 1%
TERE A R G B T 7 e e R X 2t
ARG T B M, o ) OO0 2% 6 45 41 A8 A 7T L2 0k
MR A T FE Rk S A i T e 2 1 4% ok 42 T
HRCHE E B D 12 SRR, S 30 0 75 11 185 43 R
B XA 2T ol P AR 2 I % S O 4% A ]
RIS PER A, 3225 EAR ORS8O . ik sy
VT TR ST IR A 15 B0 T4 5 R B (R
S B 4 T ot PR AT A B, S il 5 TR 3 81 3
£ H b

ARSCHR M T — i T R AT 15 TS A TR R
JRAG B BRAG I B , (0 P 91 A e 2 45 K i 2
S EVARAGIRE 2 , 52 03k 30 sk 1y L ARG 4 A
BB ] 22 4 U BB 3 v I AR 15 AR T A
3, T A ) D ) % i A7 i/ W 75 T, 45 T 46 00 28
R 4 R i
2 BTBARRRGEE

iR G Z R Se By, B 4 Bl 2l i
RIRAZ SRR R 95 A% 2 FLAR AR IR JAZ 43 457
TIRAR RS o AL TTHRE A R IR B B A 23 2 5F T
PSR o DR 1 S AR MEARAIE 25 [R5 A0 A 8L 1Y
—Feb, JLT- R AT RE AT R — I 20 T AR R 7 1]

T PRfE B, B AR T IE AR R & 5 7 o — o g
A MR P D U 15 5L, 1910 01 73 P 41 s A5 0 2 R
T =S B A — Sk HAR T IS — Bk s BoTHE
B i P AR U2 PR UE 1 I I — Bk, Bk £ T A
Al — 2tk . BB C 2 A5 TS AR a3
AHERS PO IR £ L AT I S 7 S A T L 4
e i A5 AT IR BE 7, AH AN — R T i 31 i
14 F BRI , A SOk A R OO 5 fi 4k P 15 2t
AT AL, R BR NN B0 PR 14 i S, S5 00 39 i 14
P H AR

90° 45°

‘ 135° 0°

B 1 GRS R IRAR LIS T R 1 [

Fig 1 Pixel array diagram of coupled polarization camera
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Fig. 2 Focus structure
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Fig. 3 YOLOVSs structure
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Fig. 4 Focus structure processing pixel coupled polarization image
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Fig. 5 Four different convolution schemes
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Tab. 1 Model test results
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