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On the Image Irradiance of Omnidirectional Cameras Using Mirrors

TAKAYUKI OKATANIt and KOICHIRO DEGUCHI*

In this paper we discuss the relationship between the scene radiance and the image irradi-
ance for omnidirectional cameras that use a combination of lenses and mirrors. These kinds
of cameras obtain wide fields of view by making images geometrically distorted, as do fisheye
lenses. In the case of conventional lenses such as fisheye lenses, the geometric distortion of
images affects the image irradiance to a considerable extent. We show that in the case of
omnidirectional cameras with curved mirrors, the image distortion due to the mirrors does
not affect the image irradiance at all. We also show that the image irradiance is independent
of the curvedenss of the mirrors and is determined only by the lenses comprising the camera.
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Fig.1 Process of image formation in an imaging system
consisting of a mirror and a conventional lens.
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Fig.2 Process of image formation in a conventional lens

system.
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Fig.3 Reflection of a small bundle of rays on a curved
surface. P’ is a mirror image of P.
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Fig.4 Apparent solid angle of a small area in the scene as
seen via a mirror surface.
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irradiance of the scene point with unit radiance.
Upper: k = 6.1. 21.0. The
dotted lines show the theoretical cos®

Sy cos* (tan™ ! (z/f))).
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