
Last Two Lectures

Panoramic Image Stitching

Feature Detection and Matching



Today

More on Mosaic

Projective Geometry

Single View Modeling

Vermeerôs Music Lesson
Reconstructions by Criminisi et al.



Image Alignment

Feature Detection and Matching

Cylinder:

Translation

2 DoF

Plane:

Homography

8 DoF



Plane perspective mosaics

ï8-parameter generalization of affine motion

Åworks for pure rotation or planar surfaces

ïLimitations:

Ålocal minima 

Åslow convergence



Revisit Homography
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Absolute orientation

ÅGiven two sets of matching points, 

compute R such that piô = R pi

[Arun et al., PAMI 1987] [Horn et al., JOSA A 1988]

Procrustes Algorithm [Golub & VanLoan]

ÅA = Ɇi pi piô
T = U S VT

ÅR = V UT



What if we donôt know f?
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The drifting problem

ÅError accumulation

ïsmall errors accumulate over time



Bundle Adjustment

Associate each image i with
iK iR

Each image i has features ijp

Trying to minimize total matching residuals
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Rotations

Å How do we represent rotation matrices?

1. Axis / angle (n,ɗ)

R = I + sinɗ[n]³+ (1- cosɗ) [n]³
2

(Rodriguez Formula), with

[n]³be the cross product matrix.



Incremental rotation update

1. Small angle approximation

ȹR = I + sinɗ[n]³+ (1- cosɗ) [n]³
2

å I +ɗ[n]³= I+ [ɤ]³
linear inɤ=ɗn

2. Update original R matrix

R Ŷ RȹR



Recognizing Panoramas

[Brown & Lowe, 
�,�&�&�9�¶�����@


