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Rotation case
Panoramas, mosaicing, image 

stitching

O

p

p’

P

Camera rotation

If the two camera share the 
same origin (i.e., they a 
related by a pure 
rotation):

1. The fundamental/essential 
matrix are undefined

2. The 3D structure cannot
be recovered

3. The 2 images are related 
by a planar homography
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The fundamental/essential 

matrix are undefined:

t=0 so E=[t]xR is 0
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The 3D structure cannotbe recovered:
The ray corresponding to the projection 

p projects to a single point. There is 
no way to distinguish between 
different points P along the 
projection ray.
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P The 2 images are related by 
a planar homography
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The 2 images are related by a planar homography

Planar homography defined by 8 dofs
Can be estimated by 4-point RANSAC
Homogeneous linear least squares to 
find H between each pair of images:

Non-linear bundle adjustment to find 
best set of homographies by using all 
the images
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The 2 images are related by a planar homography

Planar homography defined by 8 dofs
Can be estimated by 4-point RANSAC
Homogeneous linear least squares to 
find H between each pair of images:

Non-linear bundle adjustment to find 
best set of homographies by using all 
the images
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Number of parameters can be 
reduced if we make assumptions: 

e.g., only f changes:
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Application: Mosaicing



5

Panoramas (Szeliski, Brown & Lowe)

Given a sequence of images, we know how to reconstruct a panorama
(find feature correspondences, computer relative camera geometry, warp images

• Matthew Brown, David Lowe. Recognizing Panoramas. 
International Conference Computer Vision 2003.
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Grouping into 
panoramas

• Major Steps:
– Feature detection and description

• more uniform point density
– Fast matching (hash table)
– RANSAC filtering of matches
– Intensity-based verification
– Incremental bundle adjustment
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• Interest points
– Multi-scale Harris corners
– Orientation from blurred gradient
– Geometrically invariant to similarity transforms

• Descriptor vector
– Bias/gain normalized sampling of local patch (8x8)
– Photometrically invariant to affine changes in intensity

Transformation recovery 
through RANSAC
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