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Image Mosaics

Adapted from Steven Seitz, University of Washington



CS554 Computer Vision © Pinar Duygulu

3

• Are you getting the whole picture?
– Compact Camera FOV = 50 x 35°

Motivation 

Adapted from Brown & Lowe
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Motivation

• Are you getting the whole picture?
– Compact Camera FOV = 50 x 35°
– Human FOV                = 200 x 135°
– Panoramic Mosaic        = 360 x 180°

Adapted from Brown & Lowe
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• Ordering = matching images

How to create panoramas?

Adapted from Brown & Lowe
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How to create panoramas?

• Ordering != matching images
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Recognising Panoramas

Adapted from Brown & Lowe
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Basic Procedure
Take a sequence of images from the same position
• Compute transformation between second image 

and first
• Shift the second image to overlap with the first
• Blend the two together to create a mosaic
• If there are more images, repeat

Adapted from Steven Seitz, University of Washington
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Aligning Images

Translations are not enough to align images
Adapted from Steven Seitz, University of Washington
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Image Reprojection

The mosaic has a natural interpretation in 3D
• The images are reprojected onto a 

common plane
• The mosaic is formed on this plane

Adapted from Steven Seitz, University of Washington
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Image Reprojection

Adapted from Steven Seitz, University of Washington
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Image Reprojection

Adapted from Steven Seitz, University of Washington
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Homographies

Perspective projection of a plane
• Lots of names for this:

homography, texture-map, colineation, planar projective map
• Modeled as a 2D warp using homogeneous coordinates

To apply a homography H
• Compute p’ = Hp (regular matrix multiply)
• Convert p’ from homogeneous to image coordinates
– divide by w (third) coordinate

Adapted from Steven Seitz, University of Washington
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Image Warping with Homographies

Adapted from Steven Seitz, University of Washington
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Homographies

Adapted from Martial Hebert, CMU
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Homographies

Adapted from Serge Belongie
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Homographies

Adapted from Serge Belongie
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Homographies

Adapted from Serge Belongie

Each corresponding point gives two equations

H has 8 degrees of freedom

so we need 8 equations = 4 correspondences to get H
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Image Blending

Adapted from Steven Seitz, University of Washington
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Image Blending : Feathering

Adapted from Steven Seitz, University of Washington
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Image Blending : Effect of window size

Adapted from Steven Seitz, University of Washington
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Image Blending : Effect of window size

Adapted from Steven Seitz, University of Washington
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Pyramid Blending 

Adapted from Steven Seitz, University of Washington
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Image Editting 

Adapted from Steven Seitz, University of Washington
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Image warping 

Adapted from Steven Seitz, University of Washington
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Forward warping 

Adapted from Steven Seitz, University of Washington
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Forward warping 

Adapted from Steven Seitz, University of Washington



29

Inverse warping 

Adapted from Steven Seitz, University of Washington
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Inverse warping 

Adapted from Steven Seitz, University of Washington
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Autostitching 

Adapted from Steven Seitz, University of Washington

Method so far is not completely automatic
-need to know which pairs fit together

AutoStitch, by Matthew Brow and David Lowe
-based on feature matching techniques
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Autostitching – Feature Matching 

Adapted from Brown & Lowe

• SIFT Features
– Geometrically invariant to similarity 

transforms,
» some robustness to affine change

– Photometrically invariant to affine changes in 
intensity

• Nearest Neighbor Matching
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Autostitching 

Adapted from Brown & Lowe
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Autostiching

Adapted from Steven Seitz, University of Washington
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Matching Features

Adapted from Steven Seitz, University of Washington
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RAndom SAmple Consensus (RANSAC)

Adapted from Steven Seitz, University of Washington
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Least Squares Fit

Adapted from Steven Seitz, University of Washington
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RAndom SAmple Consensus (RANSAC)

Adapted from Steven Seitz, University of Washington
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Autostitching – RANSAC for Homography

Adapted from Brown & Lowe
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Autostitching – RANSAC for Homography

Adapted from Brown & Lowe
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Autostitching – Finding the Panoramas

Adapted from Brown & Lowe
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Autostitching – Finding the Panoramas

Adapted from Brown & Lowe
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Autostitching – Finding the Panoramas

Adapted from Brown & Lowe
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Autostitching – Finding the Panoramas

Adapted from Brown & Lowe
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Autostitching – More Examples

Adapted from Brown & Lowe
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Autostitch

http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html
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Autostitch

http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html

25 of 57 images aligned
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Autostitch

http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html

All 57 images aligned
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Autostitch

http://www.cs.ubc.ca/~mbrown/autostitch/autostitch.html

Final result


