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Perspective
Camera

What is the point on the mirror where reflection happens?

Analytical Projection Model for Non-central Catadioptric Cameras



Mitsubishi Electric Research Labs (MERL) Beyond Al hazenods PAgmawal Eguchi & Ramalingam

Perspective Cameras (Central)

Perspective Camera

Single Viewpoint Single Viewpoint
(Central)
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Projection of a 3D Paoint?
Easy for Perspective Camera

P =[X,Y,Z]

X = *X/Z
y = f*Y/Z
COP Imaging Plane l

Perspective Projection Equations
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Catadioptric Cameras

A Mirror + Perspective Camera
A Wide Field of View
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Catadioptric Cameras

A Mirror + Perspective Camera
A Wide Field of View
A Non-central

Perspective
Camera

Spherical
Mirror
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Projection of a 3D Point?

COP

P=[X,Y,Z]

Mirror Intersection
Point
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Single -Viewpoint  Catadioptric Cameras

A Have an effective single center of projection
A Avoid the problem
A Easy to Model

Perspective
Camera

Hyperbolic Virtual
Mirror Viewpoint
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Single -Viewpoint  Catadioptric Cameras

[Baker & Nayar 99]

4 )
Camera

/B( Virtual
- Viewpoint

Hyperbola/Parabola/Ellipse
% yp P y

A Only a few single -viewpoint configurations

A Other configurations lead to non -single viewpoint
I Spherical mirror
I Camera placed freely (off -axis, not on foci)
I Multiple mirrors
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Example: Wide Angle Light Field
Camera Using Spherical Mirrors

Array of Spherical MirrOrs

Taguchi et al. SIGGRAPH Asia 2010



