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Multiperspective Imaging

[Roman-Vis04]

Hand-crafted

semi-automated…

to produce this…



Multiperspective Imaging

[Seitz-CGA03]



Multiple COP Images

[Rademacher-SIG98]



Multiple COP Images

[Rademacher-SIG98]



Multiperspective Imaging for 
Cel Animation



Multiperspective Imaging for 
Cel Animation

[Wood-SIG97]
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Multiperspective Imaging for 
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Occlusion-Resistant Cameras

Input images

Output images

[Aliaga-CGA07]



Occlusion-Resistant Cameras

[Aliaga-CGA07]



Occlusion-Resistant Cameras

[Aliaga-CGA07]



Occlusion Cameras

[Popescu-I3D06]



Occlusion Cameras

[Popescu-JDT06]



Graph Cameras

[Popescu-SIGA09]



Graph Cameras

[Popescu-SIGA09]



Paraboloidal Catadioptric Camera

A paraboloidal 
catadioptric camera

Motorized cart with 
camera, computer, battery, 

radio remote control



Ideal Camera Model
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An ideal paraboloidal catadioptric setup for 
computing distance between the mirror’s focal 

point and a 3D point

d = (pzmr)/mz



Our Camera Model

A paraboloidal catadioptric setup that accounts 
for perspective projection occurring in a 

practical system
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Our Camera Model

• Assuming incident equals reflected angle:  

• And given a 3D point p, mirror radius r, 
convergence distance H, we group and rewrite in 
terms of mr:

mr
5-prmr

4+2r2mr
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(r4-4r2pzH)mr-(r
4pr+2r3Hpr) = 0

• To obtain a new expression for distance d:

d = (pzmp)/mz-mz/tan()+mr
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Pose Estimation Setup

Our pose estimation algorithm uses beacons 
placed in the environment to triangulate position 
and orientation of the camera moving in a plane.



Position and Orientation
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Our algorithm tracks the positions of small light 
bulbs and obtains camera position and orientation 
by solving an over-determined system.



Pose Estimation Error
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Our Model

Fitted Ideal Model

Ideal Model

We achieve approximately an order of magnitude 
improvement over assuming an ideal catadioptric 
camera setup (as a percentage of the room 
diameter, mean error is 0.56% and =0.48%).



Satellite Linear Array Camera

(Pushbroom camera)

A single line of thousands of electronic sensors (pixels) captures a thin strip of the 

Earth's surface at any given instant.



Satellite Linear Array Camera



Rational Polynomial Camera

• 𝑢 = 𝑁𝑢(𝑥)/𝐷𝑢 𝑥    and   𝑣 = 𝑁𝑣(𝑥)/𝐷𝑣 𝑥  

• Consider case 𝑛 = 3 and (𝑟 = 4), then have 
20 unknowns per 𝑁𝑢… so 80 total unknowns.

• (this is cubic RPC)

• And there are further specializations…

[Hartley and Saxena, 2001]



Rational Polynomial Camera



General Linear Camera

[Yu-ECCV04]



General Linear Camera



General Linear Camera



General Linear Camera



General Linear Camera



GLC Papers

• Multiperspective Modeling and Rendering 
using General Linear Cameras

– Yu, Ding, McMillan; Comm in Info Systems, 7(4), 
2007

• General Linear Cameras

– Yu, McMillan, ECCV, 2004
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