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Abstract. Digital cameras with wide angle lens are typically used in
mobile robots to detect obstacles near the robot. Unfortunately cam-
eras with wide angle lens capture images with a radial distortion. This
paper describe the problems associated with severe radial distortion, re-
view some previous relevant approaches to remove the distortion, and
presents a robust method to solve the problem. The main idea is to

get feature points, which must be easily and robustly computed, from a
pattern image (which is in front of the camera) and from the distorted
image (acquired by the camera). An iterative non-linear optimization
technique is used to match feature points from one image to the other.

Experimental results show the robustness of the new method. A Linux

implementation of this approach is available as a GNU public source
code.

1 Introduction

Most algorithms in 3-D Computer Vision rely on the pinhole camera model be-

cause of its simplicity, whereas video optics, especially wide-angle lens, generate
a lot of non-linear distortion. In some applications, for instance in stereo vision
systems, this distortion can be critical.

Camera calibration consists of finding the mapping between the 3-D space
and the camera plane. This mapping can be separated in two different transfor-

mations: first, the relation between the origin of 3-D space (the global coordinate
system) and the camera coordinate system, which forms the external calibration

parameters (3-D rotation and translation), and second the mapping between
3-D points in space (using the camera coordinate system) and 2-D points on
the camera plane, which form the internal calibration parameters [1].

This paper introduces a new method to find the internal calibration parame-

ters of a camera, specifically those parameters related with the radial distortion
due to wide-angle lens.

The new method works with two images, one from the camera and one from

a calibration pattern (without distortion) and it is based on a non-linear oр-
timization method to match feature points of both images, given a parametric

distortion model. The image from the calibration pattern can be a scanned im-

age, an image taken by a high quality digital camera (without lens distortion),
or even the binary image of the pattern (which printed becomes the pattern).
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Fig. 6. Original and corrected images

acquired image from the camera (with wide-angle lens) and the reference image.

This method is faster than image registration methods and it is able to model

high radial distortions. Also the selection of the center of mass of clusters of

white pixels within images, as point features, are easier to detect than lines or

corners. Another advantage of this method is its good convergence properties

even starting with a set of parameters that no introduces any distortion.

This method was implemented in Linux and it is available online¹, using the

C language and standard routines from the Free Gnu Scientific library (GSL) to

solve the linear system of equations and to find the inverse of matrix M.
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