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The Principle and Characteristics Analysis of IR Polarization Detection

NIU Ji-yong, LI Fan-ming, MA Li-xiang
(Shanghai Institute of Technical Physics of CAS, Shanghai Key Laboratory of Scene Evidence, Shanghai 200083, China)

Abstract: Infrared polarization increases the dimensions of the target information, and has broad
application prospects. Compared with visible light, infrared radiation contains reflected radiation and its
own spontaneous emission, so when analyzing the infrared polarization characteristics, we should consider
both of them. In this article, we analyzed the IR polarization characteristics of reflected radiation and
spontaneous emission preliminarily, and introduced representation and access methods of the infrared
polarization information. Through the analysis of experimental data, we summarized some advantages of
the infrared polarization detection compared with conventional detection. At last, combining the current

development situation of the infrared polarization detection, we analyzed the trends of polarization

detection.
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Fig. 2 The simulation curves of emissivity (left) and reflection DoLP (right) of ideal smooth aluminum surface
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Fig.3 The simulation curves of emissivity(left) and spontaneous emission DoLP of ideal smooth aluminum surface(right)

217



F36h F3M
2014 4E3 A

a s HOR
Infrared Technology

Vol.36 No.3
Mar. 2014

S IR i — R IR AT H AR 11 4 1A 5] O
PRAENG, DL TR AR H AR . A 25
J7 A FTRASEEL, 0 FRIE (DoAMD. 43 fL1% (DoAP).
SrHEFT (DoFP) 9145,

D4y 2Ol — 6554 4 ANSANE 1)
WP, 4 R 4 AT IS R4,
TE AN BRIN A 145 21 4 WA 5 e 9 77 10 1) D 4 P 4% 5
SR REE A AR, R, B,
RUE N HER A

5L 7 AR — MR — e g
ARG, SR FETotE, RS S A R P
DAL DML g, AU AT 2157
JeTeE, NEFERGRGT, WU R R A

RDK - -8 QTR o 5 AN (K ) e ey G S |
FPA b, MRy 451 1 [ I i )l A 21, 3=
BRPRNEALE : DL m |, 4 AMEoTh—id
PAG TG, 4 MEITCH R AR ILE (i £ 00, 45°,

90°. 135°WyuRfEfs, TLal, Zit%is, foetks,
ERER /N, BURERAC, AR R AL E VTR
S 5 N S Y S T SR IPT <y

Il \
|Hh\HH \\“\

4 S AFHFES R E
Fig.4 Focal plane array layout

4 KWERESTUAKRLER

SIIG K 1 R AR A TR I — 23 I (R 20 A 4l 400
R, BEINEE Ty 256 X256 HgCdTe [ i 41 4 i B
RIS, 2TAMIR A ZnSe A& 14 8 L M=
s HIEH>100. AMRIR T ZeE— G L
i D LAY B BER: -

4.1 BHRKIE

P S BEARLE RS A ok 45OR IR S 45 3K

Bl 6 & EARLEAN R A AT i J5 (1) A8k 1
Do

AR EAT B RS AR, BRI B arb, TR
ERST p AR s A E XN IR B g(T,4,0),
&(T, AL ZRIR/N, HOBR AW ERMK. B 5 ik
TR IX 0 PR ARSI, S50 15 FE A4 T 1 s P2
218

R, #ILT%. K 6 BRI R R A0 A
MAALNG DL, (e AR HLAERFAE— MRARIVEH
W, NI SR T S5 R G Al SEdE

K5 RARARER (Z2) FfmdiRER G
Fig.5 Gray image(left) and DoLP image(right) of blackbody

Blackbody

1
0.9
0.8
0.7
DLoP 0.6
0.5
0.4
0.3
0.2
0.1

o 10 20 30 40 50 60 70 80 90
Emission angle/®
K6 AR iy FRAAHA) fhi U B A2
Fig.6 The Variation of blackbody DoLP with emission angle
42 AEIEBEERIREE
B 7 S Pl AR AR A A Rl 2 R0
SRS, RIAA A 45°,

7 B (ZOGIAERD K (8 FidiREE A K
Fig.7 Gray image(left) and DoLP image(right) (The left is
smooth,and the right is rough)

FEIRPEIEI TR, WA TR e S a, AR
EEEICEOR s FE IR T, GBS
FEMIRPE IR 1.5 2240,

43 FREMBERIREE

Pl 8 S i B ARCRI A A A A TR TLSE T A0S Bl s
%, RIS 60°

BRSNS N R[] — U8, AP R sl 1R
/Iy AR AR E G 2 0 AR, B i 4 2 1
KT



F36h F3M
2014 4E3 A

AR AR HARZLAMi e R0 BE KRS P A

Vol.36 No.3
Mar. 2014

8 KRN CAEGIAA. ADGIMINO K& (4D
(LEHEISCED)
Fig.8 Gray image(left) and DoLP image(right)
(The left is aluminum, and the right is steel)

4.4 RN FHTERERE

LI, SRAFERARCAE A R £
N B AR IR

SEEG A IRAN],  BEAE WL A R, TRk
B AR R B — BN, 5 Eeas RAH .
45 AEIHEZXE

s MY 60°CIRIBEA, TR
FHEA 2 m.

875 /S (T SN 2 A
46 SKEESIE

PRAATE BRI A A, — T PR AR RS A i
5 T RS S o T L) VAT 0 R R AR
s, DR MIREE S, K9 Stk g R KL
TE—4iw.

L 7 N 8 HISEER AR, AT AR A,
[l AR R RAS, iR EAT 257, R0t
T e RO s [ I O e B3R AR ¢, ANRIA
BHE AT AN F R PR o DR O 4 2800 B 8% A7 240K
SR F LRI AN AL

] 9 JE G AR A A S O e FEE - WM A4 F) 5

EN A R AN E Y &inE I S i E e W IBEl R cp IR
Pt B 2 — BN, 2080 AR SRR I A2 X
R HER) AN E 5T B 10 B OIN A E
60°C, KRG, Tk A 1 R0 SO
B AHEE A AR R, M AT B A RIR
UL, R IR AL A T L. P 11
SRR, R G, R bt
JEA R H AR, e SEBOR, RS2 T b

Smooth Aluminum Plate

1
0.9
0.8
0.7
0.6
DLoP
0.5 ‘
0.4 T
0.3 e
0.2
0.1

..........

0 10 20 30 40 50 60 70 80 90
Emission angle/®

9 TR AR 4 S LN £ 110 5% AR £k
Fig.9 The relation curves of DoLP with observation angle of

smooth aluminum plates
+ 5E 1
5 BERE

ZLAN SRR LS B AR A S A i, A
BEATLLAMI RIS, BeATT o B2 45 21X 7 T 1) i
PRAEFIEREAT 0 Mo HARZLAMI R PE S AR, 2t
REALORIMATIR, RGP BOBOK, [t
LR N A (A RIS Ry | s N R 2
FRSRI T, R R R A, — B3GR

Bl 10 InAABEEM KR (Z5) FmilfE D KA
Fig.10 Gray image(left) and DoLP image(right) of hot cup

219



F36h F3M
2014 4E3 A

a s HOR
Infrared Technology

Vol.36
Mar.

No.3
2014

11
Fig.11

20 A0 I 800 T B 20 M 00 17 552 )
PARE, Hoh o FE P I BOR AT Sy, YA JLAR
W, N2 T R s R R I e B fh PR i T e
BEUN, TN —HE RN, BEE RS
VIS i e AT A i i R0 28] 4 i e R A e 5
i g My B FAR I P — Fkb 78 T-B, IR ANRESE 42
ORI, A B BAT S IR BRI, AT
B SR G G 22— MR X
SRORHE I BRI A0 A5 U2 B mixt ) H AR IR R

REJJ.
S

[1] J Scott Tyo, Dennis L Goldstein, David B Chenault, et al. Review of

passive imaging polarimetry for remote sensing applications[J]. Applied

220

[2]
B3]

(4]

(3]

(el
(71

(8]

KL Ch) AmPefE 4D
Gray image(left) and DoLP image(right) of building

Optics, 20006, 45(22): 5453-5469.

BT, RiRAZM]. dbat: Bl HRE, 2003: 40-44.

HOE, TR, M, & IR BRI ], 8F
BT 4R, 2002, 19(4): 373-378.

XE, SRR, G fRIL, S TR TR A e A A s B
HER[D]. XZFHK, 2013, 39(1): 56-62.

B, RS, ML RN IR G ERIERD]. XS5
FF 4R, 2010, 5(3): 198-202.

SIS, IR AR IR RE[]. LL5MEA, 2013, 35(12): 743-750.
Shengkui Gao, Viktor Gruevimage. Interpolation methods evaluation for
division of focal plane polarimeters[J]. SPIE, 2012, 8012(80120N): 1-10.
Bradley M. Ratliff, James K. Bogera, Matthew P. Fetrowb. Image
processing methods to compensate for IFOV errors in microgrid imaging

polarimeters[J]. SPIE, 2006, 6240(62400E): 1-12.



	215-220-[çÇ_î�¢�O/¢K��Êy'�’2014

