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Research on camera calibration and correction of image
distortion for polarization detection system

HE Jun-jun HU Liang-mei FAN Zhi-guo GAO Yong ZHANG Yang-yang
(School of Computer and Information, Hefei University of Technology, Hefei 230009, China)

Abstract;  Polarization detection is becoming increasingly widespread in many related fields, the calibration and correction of the
polarization detection system is a premise to extract exploration targets accurately. In this paper, the principle of camera calibration al-
gorithm based on 2D planar is introduced, and the linear model as well as nonlinear distortion model of the camera is set up. Then we
get accurate internal and external camera parameters by linear and nonlinear algorithm. We obtain the projection coordinates before dis-
tortion by solving binary higher-order nonlinear equations based on the lens distortion model. To achieve effective correction of distorted
images, we set up the relationship between amount of distortion of each pixel and distance to the distortion center. In addition, we carry
on a test to the distortion image before and after correction, the result shows that the actual amount of distortion is consistent with theory
of distortion model; the polarization image after correction can effectively raise the accuracy of object extraction, and the correction of
polarization image has the most positive impact for the accuracy of object extraction in complex background.
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Tab.1 Internal parameters of the cameras

a, /pixel a, /pixel wug /pixel vy /pixel ky/mm=2  ky/mm~*

HRPL1 1302.83  1295.03  662.018  497.18 -0.159079 -0.110968
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Tab.2  Analysis of calibration parameters

a, /o, 0/(°)  fEBEf/mm BPLORZE pixel
TG 1 1.0060 89.979 6.058 (33.982,22.82)
FAGHL 2 1.0072 89.864 6.179 (55.402,38.07)
G 3 0.9901 89.906 6.389 (1.6410,92.14)

4 BEHHRERIE

4.1 BTRIERE

TESZBR I R, B8 Sk W AR R AT S fy . A
A A SR R T ik bR A5 A R 1 A R B,
T A5 B JERE AR B TR AR 5 A TR 2R 4 B v
FE B IR R TR IE . ply T3 B 1 A% 1 R A
SRS R 25 10 T2 DR 2 () ) W A R W A
T AZZ ) DRI T L S A A B A ) W A
ZHO WA PG HEATAE



55 11

AT Y493 A - AR IR TN AR GE I SRR B 5 5 [ 1 e AL A TE S 1783

SERL T BRI E TAR A, Al A 248 ALY 25 4
PSS H AR AT (8) Y T7 R AL, ) FH I A2 i Y A o
{8, Ay, SRAFIAZ ZHT A B AR E o Ay FF LA o,
y WM 2,0y, AOLEL, BIVRD O PR B AR A IE T o

SREC o Ay FEA T E R A o0 i AR 2 v A
A1, AT AR A e s AR R A iy R 4o X 8 B U5
REZHR AR AR RBAR, K o, Ay, AR RTER AETHE (x5,
Yo) Wi L x, =y, =y, 83 22 U A E I R AT OR
TR ULARLe: 5y B S R AL v, Ay, 0 O T A RERARSE
LR BE G 1o K G E S ) IR A A 22 -,
Yoot =Y FUWT, 22 EINN LA/, RV AT Iy 28 0
S BRI IEAT RN v, Ay, B A PR AL AL O
Ja B AR
4.2 BEBBERIELNR

DA T ST U M L 5 S B W AR 15 O, FRATT AT LA
ST AR R AL i A L B R A 6 AR R T
S SE SRR IR AE AL AE o K (8) AETEAG

K= =% (k7 +k, i)

(11)
yd_yzy(k1f2+kzi4)

Hop g, 2 NI — LA f2=5c2+y2=’“fty A
K1) FEAEFAS

k
x,—x=x(—r+—=1)

s (12)

ko, k
yd-y=y(fzr2+jfir4)

Horr, (wgoy) o (,y) 23502 T A8 AR R T, 25 18]
R RV P S (AN SR AF, = /)", BN LR
B R

k k
é’\: ml:f‘—]z, mzzf%y Ax:xd_x’ Ay:xi_yvCCD
MABNEKRNa (a=4.65pm) P (12)F .
2 2
2
MJ +(MJ =%(mlr2+m2r4)2 (13)
a a a

5,280 5 BT s ot L m ¢
m2r4<O,EE];Eﬁ(13)ﬁ:

m, 5 M 5
-—r

S=—-——r

SH B 255 2R i iy A 5 ) R v B B Y O R
m, . my fila REARAR(14)  AXER BTN 3 F7s i
A2 S R & (CCD RIS 6.4mmx4.8mm) .

(14)

FHRE MR RS F B G PO KR SR E
60 T T T T T T T

50

40

30

WAz & /pixel

005 1 15 2 25 3 35 4
BF M BIWAZ L KB /mm
3 HGER SRR S IR OB R
Fig.3 Relationship between amount of distortion of each pixel

and distance to the distortion center
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Fig.4  Software interface of distortion correction
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Fig.6 Test results before and after distortion correction

3 R E R R ERTS FAR BRI R LA
Tab.3 Comparing the accuracy of object extraction before

and after distortion correction of polarization image
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