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A New Approach to Automated Rectification of the Camera
Radial Distortion Based on Fundamental Matrix

LI Hai-bin , HAO Xiang-yang

(Institute of Surveying and Mapping, Information Engineering University, Zhengzhou 450052 )
Abstract In the application fields of computer vision, camera non-linear distortion should be rectified in order to enhance the
accuracy of the image measurement and 3D reconstruction. In this paper, a new approach to automated rectification of the
camera radial distortion is proposed. The method makes use of a set of image point correspondences from two images to
accomplish the estimation of the radial distortion from the estimation of fundamental matrix. Based on the intrinsic geometric
relations between the two images, the distortion parameters and the fundamental matrix between the corrected images can be
acquired automatically. Neither the camera intrinsic parameters nor knowledge about the scene structures is required in the

process. Experimental results indicate that the algorithm proposed is effective and reliable.
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Fig.1 The course of automated rectification of the

camera radial distortion
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Fig.2 Two images using to test this new approach to

automated rectification of the camera
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Tab.1 The coordinate of the inner points using
RANSAC method (sub-pixel)

" ENG TP

2 100 103 104 105 106 107 108 110

x 163.11164.07 169.01 169.87 171.24 171.22 173.17 174. 18
y  34.09 122.83 87.87 24.54 32.88 103.29 54.09 87.80
+  172.03174.36 178.99 215.44 217.23 181. 28 219. 89 184.05

y  38.22 126.94 92.13 28.95 37.21 107.46 58.06 92.07

A AR SCHE Hh B 5 3k g AT W 22 1 OE, 48 0d 3
WEACHT R M AT A, e A 4% b, = 6. 452e -
7.k, = —8.083e - 12,207 ™[] 4 14 45 o (9 4 5
BB E 149 A Sh i B2 58 A (R 280 T
REIE & Y H8 o AR AR AR ) L R R OE R B R R
HFEF

®2 AXARUEERTREFHRS NSLIR(FERER)
Tab.2 The coordinate of the inner points using this

new approach (sub-pixel)

" AN TRV R B P A

b 100 101 102 103 104 105 106 107 108

x 165.21 164.62 165.67 166.23 171.16 172 173.38 173.38 175.33
y  35.184 53.503 71.346 124. 46 89.439 25.487 33.963 104.91 55.439
% 174.18 97.178 136.66 176.52 181.16 217.88 219.65 183.45 222.25

Y 39.378 58.397 76. 119 128.56 93. 714 29.894 38.276 109.08 59.362

2.420e -7 -1.504e -5 -5.812e¢-4
F=| 1.889%e-5 2.529e -6 —1.449%e -1
-1.718e -3  1.438e -1 1

WE 2 s, H RS R S5 R 2 RT i, T gk
BG4 T AP W A8, 2830 1 IE I /Y R an &
3L B3 AL R IE SR B, o AR
R G A BB [ 44 45 30 A0 B A% 2k 0 7 24 1R e
i0.205 68pixels yi /N & 0. 160 43pixels, [6] B N
HESEI T 16 A~ (k3 fros), th#& 3 &4l
HLX 16 A mif TRIB A GmBRERE, AT
UEBH F DL K B8R GE B B 1, an SRR A i R
(0 371 2 DX IR AT e — o, I A ) v 5 HG DR S 10 AR
FHN A% 2k b Can il 3 Fros , PR3 Y B W AE
B4 b)) .



511 3

R A - — b T LR M )RR AL AL 25 A S AR IE T I 2085

®3 ANFREEER RANSAC HEEMTH 16 MR LR (FEHRER)

Tab.3 The coordinate of the adding 16 inner points using this new approach (sub-pixel)
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Fig.3  The rectified images using the new approach
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Fig. 4 The rectified images using the method

of basing on line
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