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A Generalized Omnidirectional Camera Model with
Single Viewpoint and Constant Resolution
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Abstract Many omnidirectional cameras with a convex mirror have been proposed for applications
such as surveillance, robotics and virtual reality etc. that require large field of views. The cameras have
a single center of projection or a constant resolution property have already manufactured as commercial
products and frequently used for many applications. However, these kinds of cameras cannot maintain
both of the properties. Recently, some papers proposed the omnidirectional camera that has both a
single center of projection and constant resolution properties by using two mirrors. They have only
modeled for perspective camera as a projective model. In this paper, we propose a general model for an
omnidirectinal camera that has both single viewpoint and constant resolution properties.We analyzed
and designed the omnidirectional camera including any types of projection as perspective or orthographic
by using the models. Moreover, we can find the optimal design independent of the projection types of
the camera under the practical restrictions such as optical property, field of view and sensor size.
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(a) Perspective projection model

Resolution property | Surface type Fi(0) | F»(0) | a b
Angle-Radius Convex & Convex 5 35 8 T
Horizontal-Radius Convex & Convex 20 40 15 0
Vertical-Radius Convex & Convex 5 25 6 | -16
Angle-Area Convex & Convex 8.5 68.5 8| &
Solid angle-Area Convex & Convex 8 58 0 7
(b) Orthographic projection model
Resolution property | Surface type Fy (0) F: 2(0) a b
Angle-Radius Convex & Convex 0.47 6.47 3 1
Horizontal-Radius Convex & Convex 0.5 1.5 25| 0
Vertical-Radius Convex & Convex 0.35 5.35 4 105
Angle-Area Convex & Convex 0.25 3.25 7 T
Solid angle-Area Convex & Convex 0.5 5.5 10| %
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