Topic 13:

Homographies & Image
Mosaics

e Introduction to image mosaicing
e Homogeneous coordinates for points & lines
e Image homographies

e Estimating homographies from point
correspondences

e The autostitch algorithm



Building Panoramic Image Mosaics




Image Mosaicing
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Step 1: Capture
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Step 2: Warp & Align




Step 2: Warp & Align (Continued)
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Step 3: Blend
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Topic 12:

Homographies & Image
Mosaics

e Homogeneous coordinates for points & lines



Representing Pixels by Euclidean 2D Coordinates
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Euclidean Coordinates = Homogeneous Coordinates

\VV\CL%Q f Vi
also o S+Q“dafd (&clmlwm)
M/pl‘e%n @<>\ | |
lo«j:D repisevinion of  aw moge

X Po‘m+ :
9] i

v ;f’i[ﬂ Pex[o] ] ﬂj

U]AL% | HOw\gﬁev\eouS (Q,Ea. Pmoamlivc)
UO ] >'< I‘QPVQS@V\)\‘ ochiow o:@ P
wmage "\OW\Of)cmwus 2D i
COOB’OMNW\‘@S Coordivotes

5 — |3




2D Homogeneous Coordinates: Definition
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2D Homogeneous Coordinates: Equality
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Homogeneous Coordinates = Euclidean Coordinates
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Homogeneous Coordinates = Euclidean Coordinates
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Line Equations in Homogeneous Coordinates
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The Line Passing Through 2 Points
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The Point of Intersection of Two Lines
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Computing the Intersection of Parallel Lines
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Computing the Intersection of Parallel Lines
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Lines from Points & Points from Lines
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Uselul Pwper('j %2

o \/% S\W\@i{ U\)@ &Z

0 OOV\APJ\)V W\é Q lhjrcxﬁeajﬁhé

. Q, I\N’O

) Py s Numerical Sjra\o\'].’\y ven
gﬁ/l\&w\w Rsulk 15 ot oo |

‘l 7, LJ Y )

L\V\l/ ’H/\W%k (Z ')O\M'té l\AAY‘eFSeCJTlOV\ O;Q P llhﬂ/J
_ DX 7 - F fe X
/ 'O-*MJ% 0 -¢74 (&

P&'Q\ Xﬁzz (‘2 O -0X| |0,
247 O |lg

—_




Topic 12:

Homographies & Image
Mosaics

e Image homographies



Linear Image Warps
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Linear Image Warps & Homographies
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Warping Images Using a Homography

r\\wy ; © Lineas waqmg eolmhom

o P- L)%.] /
A ' T T
o T(p) = T(Hp)
Jo ey R A0
'; mjvev\s}g ot Piael our mtewns, + pire\ vped
I ‘x —\ (wadg  poikl l/\c)me(:)%tl,:e:ml: - ivm@: 4\3(&« l/\[j)metz)gﬁl;couiz i
\\/ / coord inates P coord inates ‘3’2 HP
WOWP{O' ‘w\agz 1

/T

Pibp | wa@ <‘~’/ oul proof >

; t>‘i’:HQ E\/em [inear Worp Can e
@(pves_eeol as o Ox3 mokrix H

|
The wakrx H 16 caled of  that JrrOV\CQormg V\omogeheous

homoa raph v mage  coovdinotes




Warping Images Using a Homography
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Warping Images Using a Homography
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Warping Images Using a Homography
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Homographles & Image Mosalcmg
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Homographies & Image Mosaicing
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Topic 12:

Homographies & Image
Mosaics

e Estimating homographies from point
correspondences



Homography Estimation: Basic Intuition
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Estimating Homographies from Point Correspondences
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Estimating Homographies from Point Correspondences
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Homography Estimation by Solving Linear System
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Topic 11.:

Homographies & Image
Mosaics

e The autostitch algorithm
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Building Panoramic Image Mosaics




What You Will Take Away ...

#1: Yes, math IS useful in CS !

#2: How to turn math into pictures

#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 <> 2D array of pixels

Image < continuous 2D function

Image < n-dimensional vector

Hierarchical image representations

Homogeneous representations

Camera response functions
Pixel representations & matting

Poly fitting, WLS, RANSAC
Derivative estimation
Gradients, Laplacian

Edge detection

Correlation, conv, PCA,

Filtering < derivative computations
Smoothing

Fourier analysis

Pyramids, wavelets
Scale-space representations,
SIFT

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



Where does this course fit in?

Visual Computing

(320)
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Computer Graphics Intro to Image Foundations of
(418) Understanding Computer Vision
(420) (2503)

» CSC320is not a pre-requisite for these courses
* Math foundations are the same, and will help to
understand the foundations of these topics



