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Rectification of Fisheye Vertical Stereo Camera

O Hikaru CHIKUGO (Chuo University), Sarthak PATHAK (Chuo University),

and Kazunori UMEDA (Chuo University)

Abstract: In this study, we propose a rectification method for fisheye vertical stereo camera considering three kinds of errors.
For rectification, a rotation matrix and a translation vector are needed. Conventional methods use a direct method to obtain
them. However, these values may not be optimal. Therefore, rectification is performed by iteratively obtaining the rotation
matrix and the translation vector, considering the three kinds of errors.
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Fig.1 The flow of proposed method
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Fig.2 Cinversion to equirectangular images
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(a) Reprojection errors (b) Angle errors

Fig.3 Examples of errors
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(a) Reprojection (b) 3D measurement

Fig.4 Environment condition

Table 1 Three kinds of errors

Reprojection [pixel] Planarity [m] Linearity [rad]
Proposed 8.80 0.009 0.06
Reprojection only 41.2 0.008 1.76
Planarity only 437 0.011 0.07
Linearity only 436 0.011 0.07
Conventional 439 0.012 0.11
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(a) Conventional method (b) Proposed method

Fig. 5 Reprojection images

(b) Proposed method

Fig. 6 Front view of point clouds
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(a) Conventional method (b) Proposed method

Fig.7 Side view of point clouds

(b) Proposed method

Fig. 8 Up view of point clouds
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(a) Conventional method
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Fig. 9 Rectified images
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