
Multi-View Geometry: Small 
Motion 

(Chapter 7 and 11 Szelisky) 

Guido Gerig 

CS 6320 Spring 2012 



Small Motions and Epipolar 
Constraint 



Motion Models (Review) 
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3D Rigid Motion 
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Small Motions 
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

Tp 0p

      0  ptptIvpT 

      0.  vpppvpT 



Translating Camera 

0

      0.  vpppvpT 

  0.  vpp 

coplanar are  and , , vpp 

Focus of expansion (FOE): Under pure translation, the motion 

field at every point in the image points toward the focus of 

expansion 



FOE for Translating Camera 



FOE from Basic Equations of 
Motion 

f

y

f

xy
xf

Z

fVyV
p

f

x

f

xy
yf

Z

fVxV
p

XY
ZX

TT

y

YX
ZY

TT

x

YZ

XZ

2

2





















0

Z

fVyV
p

Z

fVxV
p

YZ

XZ

TT

y

TT

x











Z

Y

Z

X

T

T

T

T

V

V
fy

V

V
fx





0

0  

 
Z

V
yyp

Z

V
xxp

Z

Z

T

y

T

x

0

0









O v 

q 
p 

p

q

 00 , yxe 


