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Omni-directional Image Generation Algorithm with Parametric Image

Compensation
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Abstract

This paper proposes an omni-directional image generation algorithm with parametric image compensation. The algorithm
generates an omni-directional image by transforming each planar image to the spherical image on spherical coordinate.
Parametric image compensation method is presented in order to compensate vignetting and illumination distortions caused by
properties of a camera system and lighting condition. The proposed algorithm can generates realistic and seamless
omni-directional video and synthesize any point of view from the stitched omni-directional image on the spherical image.
Experimental results show that the proposed omni-directional system with vignetting and illumination compensation is
approximately 1~4dB better than that which does not consider the said effects.
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Fig. 2 Process of omni-directional image generation using N frames
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Fig. 3 Projection of a pixel in the planar image to the spherical image
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Table 1. Video sequences used in our evaluation
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Fig. 7 Video sequence acquisition system used in our experiment
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Fig. 8 Omni-directional image generation using 4 frames (a)~(d) Sequence 1 (1st, 35th, 70th, 105th frame) (e) Generated omni-directional image
without vignetting and illumination compensation (f) Generated omni-directional image with vignetting and illumination compensation
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Fig. 9 Comparison of blended images using planar mapping and spherical mapping (a) Blending using planar mapping (b) Blending using spherical
mapping
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(a) {b)
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Fig. 10 PSNRs between ongmal and inverse transformed images {a} Original image (75th frame in sequence 1) (b) Inverse transformed image
with vignetting and illumination compensation (25.7dB) (c) Inverse transformed image without vignetting and illumination compensation (22.6dB)
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Fig. 11 The PSNRs with and without the compensation of illumination and vignetting effects for 4 test sequences (a) Sequence 1 (b) Sequence
2 (c) Sequence 3 (d) Sequence 4
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