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Polarization imaging based on compressed sensing theory
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Abstract: Polarization imaging technology is a method that acquires the object images by collecting the
polarization information of the target radiation or reflected signals. In particular, compared with the light
intensity detection, it has unique advantages in the artificial target detection and surface recognition. Due to
the short range and low quality of the conventional polarization imaging in complex imaging environment, a
new kind of polarization imaging technology based on compressed sensing was proposed. The basic
principle of compressed sensing theory was elaborated. By constructing reasonable sampling matrix and
reconstruction algorithm, the specific imaging system was designed. Besides, the feasibility of this
technology was confirmed through the imaging experiment. The study results in the air show the system can
reconstruct the polarization images of the pre-positioned target. Additionally, in the existing experimental
conditions, some measures are investigated and proposed to improve the system imaging performance.

Key words: polarization imaging technology; compressed sensing theory; sampling matrix;

reconstruction algorithm

s B . 2015-06-08; f&iT H #i.2015-07-10

EE€U B HxK A AR L4 (61405244) ; P ERL7 B P68 2 ' 5 01 H (Y329591213)

EE ' /. TI(1989-), 55 Wi+ A | 3% A G5O i L1871 9 W 5F . Email: wangpengkks@163.com

SUmfE A AT R4 (1968-), F  WF5E 51, AR S0, EE N FOK T OE A SUR GREOES B2 Wi T E B9 5K . Email: hejunhua@op.ac.cn

0228005-1



aohligk T2

% 2 4 www.irla.cn % 45 %
M AT S PR A L R SRR AR A A
0 5] & BERE I B — RN UM 400 | 4R 15 S (IR 1, (4R

Pt 41 B AZ A AR 3 2 O 5 B B
A BURHEAE 5, AR B H ARRHIE 1 iR 15 8., i
233 BAn RIS . ImIRA5 S AN A 5 W A i 46
G B E YRR M T 2% HORDRE B 0 R SRR
EHRRFHES 58 S ESmMEAR RN, RH
PR AZ AR T 8 A% R B A R AR I AR H
B o PR B AR L ARANE Ry — o 045 253 B 7 =X, AR X
FALG I AT AR Z A0 5, R e )32 i 22
I T R AR 2 DR Tl A0 s S 2

T 09 i 9 152 A5 AR 3 A e 8 =X Al i B A5 AR
A F A IR AR B AR WS, 1k 3h 2 R 1% 4 A
— LA B ARG H AR IR N OGIR, SZ AN
M A, LY () 1 FH AT 20 MR AR B A o 328200
PR BUAR L A O — g R FIOE B LED A 8 BRI SEJ
Horb DO BB R )12 o SRUR R H R PR ot IR
SRR i, B AR &S (E 5ot ek ecb
(CMOS) £z, N1 75 2 H Ar i 4k S, g R 4%
M FEAZEF A& 1 BT

Laser polarization
emitting system

Target

Analyzer
CCD(CMOS)

1 AR GER ORI R R 58

Fig.1 Structure of traditional laser detecting and imaging system
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Fig.3 Schematic of experimental equipment
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Fig.4 Sampling matrix pattern
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Fig.7 Results of imaging experiment
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Fig.8 Grey scale histogram of target

] 7 /R AE KT RN BT 1) SR AE 345
H 5% ,15% ,30% 12|19 6 18 Hbr ik &5, x5
1) SR B4 Y 2 R A B SR T BB LU, SR
SUBUR HEAT — R MG R A8 (15 31— IR SO B A1 Y
SRR, HAREE ST BB N=170x150=
25500, K IR FER 5N 5% ,15% , 30% 5}, X 17 1Y
FRE B R 12083 804, 7 860,

&l 8 J& K- F1E D7 1) bR AR 4508 5%,
15% , 30915 H bl 4 GO I 8K B 43 A, DR BE
gyAira] LI W, B ARG K BE A 53 A 2 B B0
B2 0 F 255 IKEEME LIS, Fr AR E K EE N 32
(R E A

Bl RAER T, FA UG FH 4 R A i B
i, B AR EG BT i AR A T TR R 5%, 1 H]
1028 P RAE(E A H ARG, T EA TR0 R

0228005-5



aohligk T2

% 2

www.irla.cn

% 45 %

EABOE /N T80T B8, A ERBCR IR 2, JLF-
TR, 2 RAE R RN 2 15% 0, B i 7321 1 &4
TE S LE W FE D T RAE 3 5% 1 B AR R, Ay
EMR T ] LUE B BARF R, (H RG0S 55811
FEEE | ORFEFIRF] 30% , BLA G I B A R KR
B3, TR 1 RS L RE TS 2 U B AR 40 B
I L H A v 8 — 26 20 775 35 0 o B8 08 ¥ A M o3 B 1
Ko FTLAE HY o 4 B AV B AR B AR R 30% 1) 2R
FE RUEA H ) GO BE 5 1% G2 I R 42 38 R A4S
SRR RIRE S H AR R0 B Y, BB 4080
TR AR B AR RV 71

3 3 R AN [ SR A 23 A P14 0% 0 J3E A 4 A T A
I, RIS TR B B 3 A7 ] LAY B — e H A R
528 0 G AT LUE WGBTS HI B TR &
I B — A TG S5 8 110 - DR 5 i) 3% A R
St e v K B AR R A A U L B R
RGN, HAREG P 0 KA KM 255 JK
EEGRRNECTRE, & Z MBS KIEEGEEAD
BN, A B0 B BE A o3 A G B S i SR 4T
R R o BT

BUAR S2 30 FR G0 F B A OGIR | HE U R A A B vk
SEBATBL, 3K AN ER A AR AR ) R G R
B R R, B, ROBOE & i Ik o R o Ol
FEL i 1A 1) 0 2 e i 7 R B AR BT

S SR A OG g s Bk e B R RRE , A
K5 FTLAE . OR A R R Ik b g i 25 S48
K, W h R UK i g 7 AR T RS B KIS it ik %]
40% , T F 5 W SRAEAE RS 0 B2, B AR B T o

AR OL T, G ARG 00 r R i £
9 s,

é 1I2 1I8 2I4
P/luW
&1 9 DG H A 1S 4 O B AR M It 42

Fig.9 Curve of photoelectric conversion characteristic of PMT
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