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Abstract: To solve the problem in which the contrast between a space target and its background is too
low to be distinguished in a dark scene, the focal-plane array polarization imaging system is used to
image the outdoor dark scene and the indoor space simulation environment. At the same time, to
compensate for the shortcomings of the decreased resolution of the focal-plane array polarization
imaging system, the bicubic interpolation algorithm is used for upsampling. On one hand, the
intensity image under four different polarization angles can be obtained by a single exposure of the
focal-plane array polarizer camera, then, the Degree of Polarization (DOP) and the Angle of

Polarization (AOP) images are compared to the intensity image. On the other hand, the bicubic
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interpolation algorithm is used to upsample the four intensity images to improve the image resolution
and then, calculate the DOP image compared with the DOP image obtained without the upsampling
procedure. The experimental results show that compared with traditional intensity imaging, the
contrast of the target is improved, the edge information and texture information are better displayed
by imaging polarimetry, and the final imaging resolution is improved by the bicubic interpolation
algorithm. The measure of enhancement (EME), a contrast evaluation index, is approximately 17 %
more in the DOP image than in the intensity image, proving that the focal plane polarization imaging

system using a bicubic interpolation algorithm has potential application value for the identification of

space targets in the dark scenes.
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Fig. 1 Units of focal-plane array polarizer

2.4 WEREEE®

R T ROy £ T IR BUAR 5 B R B AR TE
15 3R DT E 13 2 1 ) 80, AR SCRe B XL = O A7 48 7 1k
Xt 4 AT e ER R I AT 1ORBE R E
FIH R (2) 23D A (10D FE 47 I 9% BE 1845 Al g
& A0 G A SR A o 30 5k 1 SR e 52 R 1 Ak B S 114 i



2558

e R TR

82T &

I G 0 53 B3 ATE Ol X s HX 28 SR R 4 55
E—E R FUGE TR R ILRC R 2 .
X = YA {75 2R F BiCubic pRBUIE 0 5 2R
7, BiCubic REE AT
Ga+2)zxP—(a+3)|x]?+1, 2|1

W(I)Ja\rs—SaxZJrSax—4a,1<x<2,

lo,/ﬁ\ﬁﬁ
an

Ha=—0.5, BiCubic %K 2 frs,

W bR R h 5 2 A TR R S AR TR
IR R A5 B X IR R U AR R
SHI A PP SR RET 2 P S A
BOR AL E M 16 MEEMR . X 16 MERMAE
A S B P ) I S P L I B /N L A
R, MEARX N

f(p) = i] 2]‘(@-) « Wu YW (v, s

(12)
Hd .Gy BN BB RS u; WP 5G9\
B .o, AP 5G, MR, £ #RIZENG
Z{H.W #FE 5 BiCubic %K.

& 2 BaCubic ¥ E 2

Fig. 2 BiCubic function image

WE 3 PR, LA Goo #3041, P 2B 90w B
BN w B FE B R vl T G s MR R B AL Ry
WGOW (0) LR HESR TS 16 >R 807 B AR R 1Y)
AH , HETT X PR R AT Al T DT 58 okt
JeiR R I ERBEAE .

B3 MEwmEE LR

Fig. 3 Schematic diagram of bicubic interpolation algorithm
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Fig. 6 Intensity and polarized images of scene one
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