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(Multiple Camera Calibration for Panoramic 3D Virtual Environment)
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Abstract

In this paper, we propose a new camera calibration method for rotating muiti-view cameras to generate image—based
panoramic 3D Virtual Environment. Since calibration accuracy worsens with an increase in distance between camera and
calibration pattern, conventional camera calibration algorithms are not proper for panoramic 3D VE generation. To remedy
the problem, a geometric relationship among all lenses of a multi-view camera is used for intra-camera calibration.
Another geometric relationship among multiple cameras is used for inter-camera calibration. First, camera parameters for
all lenses of each multi-view camera are obtained by applying Tsai’s algorithm. In intra-camera calibration, the extrinsic
parameters are compensated by iteratively reducing discrepancy between estimated and actual distances. Estimated
distances are calculated using extrinsic parameters for every lens. Inter-camera calibration arranges multiple cameras in a
geometric relationship. It exploits Iterative Closet Point (ICP) algorithm using back-projected 3D point clouds. Finally, by
repeatedly applying intra/inter-camera calibration to all lenses of rotating multi-view cameras, we can obtain improved
extrinsic parameters at every rotated position for a middle-range distance. Consequently, the proposed method can be
applied to stitching of 3D point cloud for panoramic 3D VE generation. Moreover, it may be adopted in various 3D AR
applications.

Keywords : 3D virtual environment generation, rotating multi-view camera, camera calibration,
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multi-view cameras.
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Table 1. Intrinsic parameters.
Lens | | oty Right To
Parameters g P
Focal length | g gara | 0237 | 6.0002
(mm)
Principal point | 326.6836 | 316.4015 | 320.3961
(pixel) 051.2065 | 241.2006 | 241.2278
Distortion 0.0085 | 0.0084 | 0.0082
factor
Uncertainty |y gas7 | 10358 | 1.0358
factor
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Fig. 8. ACE for 3D point clouds of corresponding grid
points with respect to iteration number of intercam
era calibration (a) registration of two scenes
(b) registration of six scenes.
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Fig. 9. Results of applying inter-camera calibration to a
synthetic model (a) left scene (b) right scene (c)
before registration (d) after registration (e) top
-view before registration {f) top-view after registra

-tion.
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real scenes.

{a) left scene from left camera viewpoaint

(b) right scene from right camera viewpoint

(c) left scene from middie camera viewpoint

{d right scene from midde camera viewpoint

(e before registration (f) after registration.
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