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Abstract: For an infrared imaging system integrated with a micro-polarizer array (MPA), DolLP (de-
gree of linear polarization) images are extremely sensitive to non-uniformity. Therefore, large error
will occur when the non-uniformity is not calibrated. In order to calibrate the non-uniformity, a polar-
ized-pixel model for optoelectronic conversion process was constructed by taking the incident light as a
Stokes vector, and the non-uniformity generation mechanism under the combined effect of a micro-po-
larizer array (MPA) and an infrared FPA was analyzed based on incident stimulation and radiation re-

sponse data. A non-uniformity calibration (NUC) method was presented to solve the gain vectors of
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each polarized pixel by constructing multiple groups of measurement equations. The method construc-

ted a gain matrix of a super pixel by using gain vectors from neighboring polarized pixels and joint

Stokes extraction matrix to solve the NUC matrix inversely. The experimental results prove that the

calibration method proposed reduces non-uniformity by 5—20% ., and improves the quality of Dol.P

images effectively.
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Fig. 8 Example for correct a raw 45 °C &P45° radiation

image. Left: Radiation image after two point cali-

bration; Right; Radiation image after matrix cali-

bration

T45 °C & P45 M 4R BE IS M IE 45 5 (e . Wi S s o )

Fig.9 Example for correct a raw 45 ‘C &P45° radiation
image. Left: DolLP image after two point calibra-

tion; Right: DolLP image after matrix calibration
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Tab. 2 Comparison between two NUC methods under

different flat field incident light

Wik REE mem mmm D R
COMEE/C) BE/E /T PDOLP DOLP
/ JHE S HE
40 0 3 745.6 3329.2 0.098 0.120
135.1 119.2 0.084 2 0.078 2

45 3741.4 3 325.7 0.0856 0.118

140.5 122.8 0.033 1 0.026

90 3732.9 3315.1 0.107 0.107
140.5 123.8 0.0241 0.0181

135 3729.9 3311.5 0.110 0.098
134.4 120. 2 0.0834 0.0817
35 Jo PSG  3902.4 3485.3 0.0163 0.014 4
79.1 70.8 0.010 0.008
60 0 4 280.0 3863.6 0.1511 0.1789
136.8 120.7 0.016 3 0.0107
45 4276.5 3861.6 0.1416 0.1792
140.7 124.2 0. 0185 0.010 9
90 4267.6 3848.6 0.1650 0.1709
140.7 126.5 0.017 4 0.0120
135 4 270.2 3849.9 0.1579 0.1530
134.6 123.2 0.0180 0.0110
45 Jo PSG 4236.2 4218.4 0.0140 0.014 2
79.2 84. 6 0.010 9 0.008

X B 3 2 A A A O B AL IR A AR L T
PSR IE o D R B PR B 3 SOV AT T R M T
JEE PRI AR 2 20 1 4 30T i B 32 1 R AR 1 S P %
fIR2 5% ~20% , A b, R B A A 125 RE A5 W . e

() AR IR 15

(a) Raw image outputted by MPA system

DOT-DOLP []

(b) 73 f R G (7 R E PG A« Al 4 B 1 450
(b) Acquired Captured images by DOT system which
are takes as references. Left is intensity image

and right is DOLP image

Co) W s (22« IR B PR A« i I R 450
(c)Result image calibrated by two point method. Left

is intensity image and right is DOLP image

A [ 2] -DOLP [

———
an
@‘-

(DFE R I R BE MR A i 2 1450
(d) Result images calibrated by our matrix method.
Left is intensity image and right is DOLP image
B 10 MPA fi 2 IE BRI 28 GE k6 L
Fig. 10 Produced images comparison between MPA

polarization system and DOT system
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PR R TR A TE A5 1 5 B P15 i A1 B2 R4, 58 0 Ay
Shy R RS O D7 45 B0 1 i R R AGORI O iR B RS
X EG AT A K B, R A E vk BT A B R G
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4.3 HERELER
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F SR b 0w N S, BEIE AR R 11
K 12 fiR.

area2

areal

(a) JFURE B
(a) Raw image outputted by MPA system

(b) BREER L PR A
(b) Radiation image. Left is two point calibration and

right is our matrix method

(o) PP RE G CFe P A R I

(c) DoLP images. Left is two point calibration and

right is our matrix method
B 11 A e s 2 AR R A0 I 45 SR 3
Fig. 11

Scene compareion betewwn two points cali-

bration and our matrix method

L ffwtie

areal

Ca) JL 0 ks A 1 £

(a) Raw micro-grid image

(b BE IR A2 P R A SRR TE
(b) Intensity image. Left is two point calibration and

right is our matrix method

COMMPFREE S 2 T s s A HE R i

(c) DoLP images. Left is two point calibration and

right is our matrix method
& 12 26 % W 75 R IR A I 45 2R L3R

Fig. 12 Labroatory comparation between two points

calibration and our matrix method
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12 Ca) H BT 78 o 3 301 L0 5 88 75 2 R i I J3E 7 22
M 3 RS AR TR T R
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PR 2 B 5 B R AR OE A IE I A 2



490 ﬁlﬁi

T TR

5 26 &

F3 EIXEEFHTIEHAREFERR
Tab. 3 Comparison between different NUC methods

under condition of real scene

WIS GRE Wi DOLP #ifE5RE &ifF DOLP

X 3k
Ji % Ji % Ji#% Ji %
area 1 36.3 0.063 8 25.5 0.008 1
area 2 99.3 0.020 2 92.3 0.011 6
area 3 36.1 0.011 5 25.81 0.004 4
5 % ®

AR SO % 7 W 5 £ 40 S8 38 1 AT iF
JL T 3T STOKES Ytk I At A sl R ad 72
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