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Panoramic Unwrapping Interpolation Method of Omnidirectional
Images Based on Bidirectional Mapping

CHEN L+ dong', WANG Wei' ,HE Lin*, CHEN Wang'
(1. College of Information System and Management, Natiral Univ. of Defense Technology, Changsha 410073, China;
2 Uni 96616 of PLA, Beijing 100085, China)

Abstract: Original omnidirectional images usually need to be unwrapped to cylindrical panoramic images according to hunan visual
habis because of concentric annular distortion. According to the characteristics of catadioptric omnidirectional imaging, an interpolation
method for panoramic unwrapping based on bidirectional mapping was proposed. The coordinate mapping relationships were obtained by
tracking optical path. Firstly, each pixel in the target cylindrical panomamic image was projected backward onto the original
omnidirectional image, and the neighboring pixels for interpolation were located. Then, all the neighboring pixels were projected forward
onto the cylindrical panoramic image, and the color value of the target pixel was interpolated by using inverse distance weighted method
or 3D-plane interpolation method due to the scattered digribution of the neighboring pixels in cylindrical panoramic images. The proposed
method avoids the adverse effect on computing the interpolation weight of neighboring pixels caused by the nonlinear distortion, and the
neighboring pixels for interpolation are also accurately located. The experimental results indicate that the proposed method is effective for
enhancing the preckion of interpolation and the image quality of unwrapped panoramic images.
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Fig.1 (a) Backward pwojection of omnidiectional imaging; ( b) Forward projection of panoramic unwrapping
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Fig.2 Illustration of the problem of bilinear interpolation applied in panoramic urwrap ping
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Fig.3  Design of a cone based catadioptric
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Fig.4  Original cylindrical panoramas and the corresponding omnidirectional images:
(a) Mosaic; (b) Umwrap from onmi— image; ( ¢) Download from Inemet

1 MSE

Tab.1 MSE comparison of different interpolation methods in panoramic unwrapping

Mosaic _ Cyl 195. 952 187. 887 184. 599
Omni _ Unwrap 16 7329 16. 0870 15. 5628
Tower _ Bridge 74 9965 72. 8820 70. 3236
1 , , ,
, MSE , 3% ~ 5%, 4%
~ 8% ,
4
2 2
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