
Topic 13:

Homographies & Image 
Mosaics

• Introduction to image mosaicing 
• Homogeneous coordinates for points & lines
• Image homographies
• Estimating homographies from point 

correspondences
• The autostitch algorithm 



Building Panoramic Image Mosaics



Image Mosaicing



Step 1: Capture



Step 2: Warp & Align



Step 2: Warp & Align (Continued)



Step 3: Blend
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Representing Pixels by Euclidean 2D Coordinates



Euclidean Coordinates Þ Homogeneous Coordinates



2D Homogeneous Coordinates: Definition



2D Homogeneous Coordinates: Equality



Homogeneous Coordinates Þ Euclidean Coordinates



Homogeneous Coordinates Þ Euclidean Coordinates



Line Equations in Homogeneous Coordinates



The Line Passing Through 2 Points



The Point of Intersection of Two Lines



Computing the Intersection of Parallel Lines



Computing the Intersection of Parallel Lines



Lines from Points & Points from Lines
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Linear Image Warps 



Linear Image Warps & Homographies



Warping Images Using a Homography



Warping Images Using a Homography



Warping Images Using a Homography



Warping Images Using a Homography



Homographies & Image Mosaicing

Center of projection

Image plane



Homographies & Image Mosaicing
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Homography Estimation: Basic Intuition



Estimating Homographies from Point Correspondences



Estimating Homographies from Point Correspondences



Homography Estimation by Solving Linear System



Topic 11:

Homographies & Image 
Mosaics

• Introduction to image mosaicing 
• Homogeneous coordinates for points & lines
• Image homographies
• Estimating homographies from point 

correspondences
• The autostitch algorithm



Feature-Based Image Matching



Building Panoramic Image Mosaics



#2:   How to turn math into pictures

#1:   Yes, math IS useful in CS !!

What You Will Take Away …

#3:   Basics of image analysis & 
manipulation 

#4: How to read research papers 



Visual Computing Principles

Imaging essentials 

Understanding pixel intensity & color

Image representation & transformation

Image Û 2D array of pixels 

Image Û continuous 2D function 

Image Û n-dimensional vector 

Hierarchical image representations 

Homogeneous representations

Camera response functions

Pixel representations & matting

Correlation, conv, PCA,

Filtering ó derivative computations

Smoothing

Fourier analysis

Poly fitting, WLS, RANSAC

Derivative estimation

Gradients, Laplacian

Edge detection

Pyramids, wavelets

Scale-space representations, 

SIFT

+ Applications: Alpha matting, inpainting, morphing, mosaicking, feature matching.. 



Where does this course fit in?

Computer Graphics
(418)

Visual Computing
(320)

Foundations of 
Computer Vision

(2503)

Intro to Image 
Understanding

(420)

• CSC320 is not a pre-requisite for these courses
• Math foundations are the same, and will help to 

understand the foundations of these topics

43


