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Single -Viewpoint Catadioptric Cameras
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Single -Viewpoint Catadioptric Cameras
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A Only a few single -viewpoint configurations

A Other configurations lead to non -single viewpoint
I Spherical mirror
I Camera not on foci
I Multiple mirrors
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Non - Central Catadioptric Cameras
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Camera looking into four spherical mirrors (Caustic)

Can we analytically model the projection of 3D points to pixels?
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Non - Central Dioptric Camera

A Looking through a refractive glass sphere
A Google fCrystal Ball Photography 0
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Goal

A Exact modeling of non  -central cameras
I Rotationally Symmetric Conic Mirrors & Refractive Sphere
I Axial configuration: Camera placed on the axis

A Avoid approximations in modeling
I Central Approximation

I General linear cameras (GLC) approximation
Yu and McMillan, ECCV 2004

A Fast processing
I Similar computational complexity as perspective camera
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Why are non = -central cameras
difficult to model?

A Following two operations are essential for any camera

A Back Projection
I What is the 3D ray corresponding to a pixel?

I Generic Camera Calibration
Grossberg and Nayar, ICCV 2001
Sturm & Ramalingam, ECCV 2004
Ramalingam et al. CVPR 2005

A Forward Projection
I What is the projection of a 3D point? ®
I Inverse Ray Tracing 3D point P
I Compute the Light -Path

pixel p
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Forward Projection:
Easy for Perspective Camera

P =[X,Y,Z]

x = F£X/Z
y = ¥Y/Z

COP Imaging Plane



