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Lecture 11:

ÅComputer vision and computer graphics

ÅView synthesis

ÅSurfaces and silhouettes

ÅPanoramas
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What is computer vision?

Image Understanding (AI, behavior)

Computer emulation of human vision

A sensor modality for robotics

Inverse of Computer Graphics
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Intersection of vision and graphics
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Image-based rendering

What is image-based rendering?

ÅThe synthesis of new views of a scene from 

pre-recorded pictures

Why?

ÅMany applications



Example: Panoramic mosaics
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Image-based rendering

How?

General pipeline:



Image-based rendering

Three approaches:

1. 3D model construction from image 
sequences

2. Transfer-based image synthesis

3. Light field



Approach 1: 3D model construction from 

image sequences

Å Techniques that first recover a three dimensional 
scene model from a sequence of pictures, then 
render it with classical computer graphics tools

ÅScene modelling from:
1. Registered images

2. Unregistered images



Scene modelling

from registered images

ÅAll images are registered in the same global 
coordinate system

ÅWhat kinds of reconstruction?
1. Volumetric reconstruction

2. Surface reconstruction

3. Depth maps

4. é



Surfaces and their outlines

Occluding contour

Camera centre

Image contour



Surfaces and their outlines

Shadow boundary
The viewing cone

See Chapter 19



Volumetric reconstruction

ÅIt is impossible to uniquely reconstruct an 
object from its image contours. Why?

ÅTwo main constraints imposed on a solid 
shape by its image contours:
1. The shape should lie in the intersection of all 

viewing cones

2. The cones should be tangent to its surface

ÅTechniques:
1. Voxel carving

2. Polyhedral approximation

3. Smooth surface fitting



Smooth surfaces from image contours

Example by Ponce: Spline parametrization 
which minimizes the energy:





Virtualized RealityTM

Capture synchronized video from a full hemisphere of views.

Perform new view generation



Virtualized RealityTM

Spatio-Temporal View Interpolation

S. Vedula, S. Baker, and T. Kanade

Eurographics Workshop on Rendering, June, 2002. 



Virtualized RealityTM

Build 3D model and compute 3D scene flow, interpolate view and time.



Scene modelling

from unregistered images

ÅNot necessary to reconstruct all images into 

one global coordinate system

ÅA priori model of the scene



Image-based modeling



Façade

Select building blocks

Align them in each image

Solve for camera pose

and block parameters

(using constraints)



View-dependent texture mapping

Determine visible cameras for each surface 

element

Blend textures (images) depending on distance 

between original camera and novel 

viewpoint



Model-based reconstruction from 

one image

J-E Solem,
F. Kahl, 2005


