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Binocular self calibration using two pairs of
orthogonal vanishing points
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Harbin 150040, China)

Abstract: In order to realize fast and accurate binocular calibration, two pairs of orthogonal vanishing
points product from square template were used. This method requires only two images. Firstly, two
pairs of orthogonal vanishing point were extracted from each image; secondly, winner point and focal
length on each single camera were solved by linear algorithm; thirdly, considering the radial lens dis-
tortion, distortion correction was implemented by linear constraints. During this process, the optimi-
zation differential evolution algorithm was proposed. Parameters within the solution were set as initial
value. Line collinear features were set as constrained optimization parameters. According to the coor-
dinates of 4 vanishing point, by using the infinite homography matrix rotation orthogonal constraint,
the initial values of the rotation matrix can be obtained and more accurately calculated rotation matrix
can be obtained by the iterative method. Experimental results indicate that the reconstruction error is

0.598 pixel. The experimental results show that the calibration method can meet the precision require-
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ments, and it is stable and reliable, high precision and strong robustness for self calibration.

Key words: vanishing points; self calibration; intrinsic parameters; distortion correction; external

parameters

1 7]

nu\‘

TARWUAR R J& = 4B TP 58 i) — > b 22
AR HME N RGP RBEEFR ., WH
SEARLGE R G585 B AR AR HLAR 2 A [R5
A2 L NFE S E T HL 8 75 B AR BIL B AR X
fLE R R . B B H SR AR 7E R )
EUR A I VA3 S I N i R V& 7 7 =i 5 N )
KR,

B.CAPRILE #1 V. TORRE H X $& 1 T I
TH B S AT AR AL AR 2 00 SRR, ot P I e a5 1k
Gy HEATARGE o B — 20 SE 5 AR R S A BLIN
S TR S5 e R S R
BT i B L PRI B4 T T RO TR
B, TR B A8 PR T AL N
ZHREHBAZRIYCR , BERBIL T AZ H
BF R IETIENY, AT B =21 1 28 J7 [ 19 7 B
EAREMAILNZES . Het""', Grammatikopou-
los'™, Lit™ Bl J5 75 3% FE At 148 7RI 3 4 Asi A
o 28 ALY N 2 B0ORT 8 2 6 W 1 S i el itk . 3B A
— BB SCHRPE T O AR AT AR E L A
T AN A B = iR A AR R bR
FHAL N A28, zhao™ B 4 18 2 e S & A
SERANL E AR E . Guillou!™™ Fl Orghidan™ " |
HH 2 4EREARASOAH MLAR 2 , PR 3 4k kA7 15
ZE5 1T

DL 00 9 B B 19 SCHR T R B A
R AR RE Y, (H 2 7E S5 bR i AR ME AR, R
B2 A B AT B AE AR P AT e, 2 i R
RGO AT I T8 B iR 25 4R KL Xk
PR T I Ba s bm g B . SR T il DX A ) i
VR B2 T BT AR , 76 - THT I A% AR A L AT 4
4 XA EIEAZ B AT 2, X 4 X P ATEon] e AR
4 XPIEAZTHBR A X 8 MH RS TE R — SF H &k, 1
A PIXTE RS U . EEFIH 8 miAE R —
HEANERAR, LM LS IFA O
PR 22 /N PR IE S TH B et o TR AN [R] A B2 41145
W AR BV AT 2 e SR Aot B AR BIL N 2 ORI e 2 L I

DL 4 900 M1 HE A7 DAk T 3 A RS B
2 AMAREARE

2.1 HBERARERM ST
wWasmmpFa L L, . L, 5L, L, &

B G B AR 4, R AR b R TP X L B LR £

[, FER LA TR ALl L, BT IHBS A,

K1 IERHBER LR

Fig.1 Relation of orthogonal vanishing point
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