
Transform	  image	  to	  ~[-‐1,1]x[-‐1,1]	  
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The	  normalized	  8-‐point	  algorithm:	  	  
Step	  1	  –	  Normalize	  image	  coordinates	  

Or	  normalize	  coordinates	  to	  have	  mean	  (0,0)	  and	  average	  
norm	  sqrt(2)	  



€ 

x'T Fnormx = 0

€ 

Afnorm = 0

The	  normalized	  8-‐point	  algorithm:	  	  
Step	  2	  –	  Compute	  F	  

€ 

F = N2
TFnormN1



SVD	  from	  linearly	  computed	  F	  matrix	  (rank	  3)	  

Compute	  closest	  rank-‐2	  approximaKon	  	  

The	  normalized	  8-‐point	  algorithm:	  	  
Step	  3	  –	  The	  singularity	  constraint	  



EvaluaBon	  procedure	  

1. Generate	  3D	  points	  and	  cameras	  

2. Project	  3D	  points	  into	  cameras	  

3. Add	  noise	  to	  projecKons	  

4. EsKmate	  F	  

5. Compare	  F	  to	  ground-‐truth	  Fgt	  	  

€ 

Xi,P, ʹ′ P 

€ 

xi = PXi

€ 

ʹ′ x i = ʹ′ P Xi

€ 

˜ x i = xi +ε

€ 

˜ ʹ′ x i = ʹ′ x i +ε

€ 

ε ∈N(0,σ )

€ 

˜ x i ↔ ˜ ʹ′ x i →F

€ 

e =1−
F ⋅ Fgt
F ⋅ Fgt
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Results	  
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Results	  2	  
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