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Abstract This paper proposes a nonmetric correction method for lens distortion based on the collinear vanishing point
constraint. Regarding the error in distortion center positioning, the fundamental matrix of the distortion model and the
least-squares method are used to achieve the high-precision positioning of the distortion center. Furthermore, the
distortion measure function for the joint measure by the vanishing points and the straight-lines is defined according to the
collinear vanishing point constraint, and the Nelder-Mead algorithm is employed for nonlinear optimization. Accurate
distortion model coefficients are thereby calculated iteratively. The experimental results show that the proposed method
can effectively and accurately correct lens distortion. Moreover, the method is simple and easy to operate and offers high
correction accuracy.
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Fig. 1 Radial distortion. (a) Ideal image with no distortion; (b) pin-cushion distortion; (c) barrel distortion
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Fig. 3 Target diagrams. (a) Target diagram on space plane; (b) target projection and vanishing point schematic on image plane
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AL A SO B SOk [ 23 ] R0 SCmik [ 28 ] 07 i i
TERCR W47, CR AR E 78 #0 bp HSCE 3 . 2833 mT
5, R R SCHER 23107 8 0E Je SRR IERT I CR 22 R
0. 04483, F I SCHR[ 28 ] )5 ¥E K IE J& S5 AL IE BT 19 CR 22
{EL 24 0. 08956 , M F) JHAS SCJ5 ¥ IE 5 5 &LIE AT Y CR
22BN 0.00634, it H A4, A 209 CR 2 {H 1L
SCHR 23] 7 B #4107 85. 8596, b SCHik [ 28] 7
B/ 92.91% ¢

ESN D RIS

Table 2 Coefficients of distortion model

Coefficient b /107° b, /107% p, /1070 p./107° 5 /1077 5, /107° c, ¢
Model before correction —2.3336 0.0042 5. 8830 1. 8824 1. 1894 —5.0863 400 300
Model after correction —2.4145 0. 5450 3. 0599 2.9498 2.0219 0.5907 430. 2705 283. 5048

B SCik [ 23] SCHk[ 28] AL IEJA 1Y ASE 57K 3¢
FEFEIE G W) ASE HEAT He g, g5 R an 3k 3 fron , Hirp
E, 3R Wi A8 B2 IE /T B ASE, E Ly F1E g 43 3 32 78 i

SCHR[23 A SCHK [ 28] 05 ¥R B IE JG B ASE, Epy R fill
AR SCITERAE G 19 ASE. 3R 3 0] LLA H : F H 3C
MR 23] 07 BB OE J5 19 ASE S48 L e 7228 42 1E Hif 19 ASE
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Fig. 10 Comparison of distortion correction results by different methods. (a) Image 1; (b) image 2; (¢) image 3
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Fig. 11 Comparison of correction effect (CR). (a) Image 1; (b) image 2; (¢) image 3

BB W/ T 67.48% , M I SCHER [28] 7 ¥ £ IE J5 #Y
ASE {8 He W 28 £ 1E 117 59 ASE 2B /N T 60. 98%
F A SC 886 1E 5 B9 ASE 341 Lo B A8 A% 1E 7 /Y
ASE YA /N T 92.68% , L SCHR[ 23] k& IE 5 1Y
ASE ¥JME /N T 77.50% , b SCHR [ 28] 77 ik &L IE J5 1Y
ASE #{E IR/ T 81.25% o ASE AT Hb 25 5L F- Uik B
T Ay B B 0 W AR R TE AR
#3 ASEXfIL
Table 3 Comparison of ASE

Image E, E,; E Epy
Image 1 0.0253 0. 0099 0.0108 0.0025
Image 2 0.0240 0.0078 0. 0094 0.0013
Image 3 0.0245 0. 0062 0. 0086 0.0017
Average 0.0246 0. 0080 0. 0096 0.0018
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