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Quantitative analysis based on infrared polarization

characteristic of black body
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(Beijing Institute of Environmental Features Science and Technology on Optical Radiation Laboratory, Beijing 100854, China)

WANG Shu-Hua,

Abstract; Based on the bidirectional reflectance distribution function model, the paper establishes infra-
red radiation transmission equation of object surface. We deduce the mathematical model with respect
to a lot of factors of the degree of polarization. Aim at the infection of circumstance factors, a lot of
experiment of the infrared polarization and the infrared hyper-spectral polarization imaging about differ-
ent material and standard blackbody were developed. The result show that the infrared degree of polari-
zation of blackbody is not relate to waved length, and the method of infrared polarization quantitative
analysis is put forward that is based on the infrared polarization characteristics of standard blackbody.
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Fig.9 Change curves of Infrared polarization degree vary
with radiance temperature of emissivity material-2
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Fig. 12 Black body middle-wave demarcate curve
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Fig. 10 Change curves of Infrared polarization degree va-
ry with radiance temperature of black coating material
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Fig. 11  Infrared polarization degree images of black
body at 70C

BN S O IR A5 S 38, 745t AR T 21 A1 A
ASEARUIM NSRRI N P R P B o s %
eSS SR i A A T N (B FAN
BN S AR R R B AT AT, TR bR s T 1. AR
SCRIFFORE A £LA MR A A ek Ak AR (U B R S 4
LR A% W SE R AT R T 52 e b S 20 A i
R RIS A S, o O ok — A0 B e £ M AR SR 113 TR IR — bR 2 P (BUMI ] 150ps)
45 BRI G 7 4 P B e R AT AR S Fig. 13  Black body long-wave demarcate curve




6 B 7 4 S TSRO AMRHR M 10 e B HTR 75

References

[1]ZHANG Jian-Qi, FANG Xiao-Ping. Infrared Physics[ M],
Xidian University Press(5K& 27, 77 /N LL5h I8, 74 %2
HL TR R L) - 2004,

[2]ZHANG Chun-Tao. Experimental study and theoretical anal-
ysis of underwater active photoelectric imaging based on po-
larization[ D ]. Beijing, Beijing Institute of Technology ( 7§
BV FETIARBORBYK T F 300 A AR S 56 b B8 73
BEBIFSE. Jbat Lt BT K2 . 2007.

[3]ZHANG Chun-Tao, WANG Xia. Technology progress of in-
frared polarization imaging[J]. Infrared and Laser Engi-
neering (5K U, THL. B HLAE. 20 AN 4k il R £ A
JE. B 5448 ) ,2006,36(12) . 1096 —1098.

[4]NIE Jin-Song, WANG Zhen. Summarize of infrared polari-
zation imaging detection technology[ J]. Infrared Technolo-
gy CRRENRN  TERR. ZLAM IR AR PRI AR 25548 L 5MKR
&) ,2006,28(2) : 63 —67.

[5]MA Li-Xiang, LI Fan-Ming, NIU Ji-Yong. Research on in-

fluencing factors of target polarization characteristics [ J].
Infrared and Laser Engineering ( By F| 4%, ZE70 08 A 4k 5.
FIBREL A0 i P 4 1 19 52 ) LR B 9E. e S 440 ),
2013,43(8) :886 —889.

[6]CHEN Wei-Li, WANG Shu-Hua, JIN Wei-Qi, LI Jun-Wei.
Research of infrared polarization characteristics based on
polarization Micro-surface theory[J]. J. Infrared Millim.
Waves (WRAE 1, AL, G, 45, 3T 0 9 ol v oo 2
LM IR AP RN 5T, A Sh 5 = KK F# 3R ) ,2014,33
(5):507 —514.

[7]CHEN Wei-Li, SUN Qiu-Ju, WANG Shu-Hua, et al. Ges-
ture analysis based on the polarization characteristic for the
target edge contour[ J |, J. Infrared Millim. Waves ( A3
T3, VKA, AR, A BT FRR 2% 0 5 it i o 1k 1)
BARGHIR, T EHRIEFER) ,2016,35(6) :753 -
760,768.

[8]Howe J D, Miller M A, Blumer R V, et al. Polarization
sensing for target acquisition and mine detection[ J]. Proc.

of SPIE.2000,4133 . 202 —213.



