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Reconstruction of Wide FOV Image from Hyperbolic
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Abstract

In order to contain as much information as possible in a single image, a wide FOV(Field-Of-

View) imaging system is required. The catadioptric imaging system with hyperbolic cylinder mirror can
acquire over 180 degree horizontal FOV realtime panorama image by using a conventional camera.
Because the hyperbolic cylinder mirror has a curved surface in horizontal axis, the original image
acquired from the imaging system has the geometrical distortion, which requires the image processing
algorithm for reconstruction. In this paper, the image reconstruction algorithms for two cases are
studied: (1) to obtain an image with uniform angular resolution and (2) to obtain horizontally rectilinear
image. The image acquisition model of the hyperbolic cylinder mirror imaging system is analyzed by
the geometrical optics and the image reconstruction algorithms are proposed based on the image
acquisition model. To show the validity of the proposed algorithms, experiments are carried out and
presented in this paper. The experimental results show that the reconstructed images have a uniform
angular resolution and a rectilinear form in horizontal axis, which are natural to human.

Keywords: Wide FOV, Panorama Image, Catadioptric, Hyperbolic cylinder mirror, Image reconstruction
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