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Image Data Loss Minimized Geometric Correction for Asymmetric
Distortion Fish—eye Lens

Young Ju Cho - Sung Hee Kim*:Ji Young Park-Jin Woo Son - Joong Ryoul Lee - Myoung Hee Kim

ABSTRACT

Due to the fact that fisheye lens can provide super wide angles with the minimum number of cameras,
field-of-view over 180 degrees, many vehicles are attempting to mount the camera system. Not only use the camera
as a viewing system, but also as a camera sensor, camera calibration should be preceded, and geometrical correction
on the radial distortion is needed to provide the images for the driver's assistance. In this thesis, we introduce a
geometric correction technique to minimize the loss of the image data from a vehicle fish-eye lens having a field
of view over 180°, and a asymmetric distortion. Geometric correction is a process in which a camera model with
a distortion model is established, and then a corrected view is generated after camera parameters are calculated
through a calibration process. First, the FOV model to imitate a asymmetric distortion configuration is used as the
distortion model. Then, we need to unify the axis ratio because a horizontal view of the vehicle fish-eye lens is
asymmetrically wide for the driver, and estimate the parameters by applying a non-linear optimization algorithm.
Finally, we create a corrected view by a backward mapping, and provide a function to optimize the ratio for the
horizontal and vertical axes. This minimizes image data loss and improves the visual perception when the input
image is undistorted through a perspective projection.

Key words : Vehicle fish-eye lens, Asymmetric distortion, Geometric correction
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