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Matching Cost of Two Features

 Euclidean distance: d(fy,f3) = ||f1 — szz

fi (i) — £(i))?
« Chi-squared distance: d(f;,f2) = Z ( ; 1)) -+ tz’((l)))
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« Hamming distance (only
for binary features): d(fi,f2) = Z 1(fy (i) # £2(i))
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Matching Similarity of Two Features

s(f,f') = exp(—d(f,f'))
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Matching Formulation

Given two sets of descriptors to be matched

V:{fl,fz,...,fn} and _{f{9fé’ f,}

Find the legal mapping M ¢ M
M={(f,f):(f,f)CV xV'}

Which maximizes the total similarity of matching

M = max s(f,f)
MeM (f,f)eM
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Linearization

Linearization by introducing an indicator

z(f,f') = Lo
7o o, (F,f)¢M

Total similarity of matching:

Yo os(Ef)= ) s ()= Y  s(f,f)z(f,f)

(f,f)eM (f,f)eM (£,£)eVxV’



Linearization

Instead of: M = max s(f,f')

we get:

X = max Z s(f,f)z(f,f') = max ,sTx
XE{O,l}n'n (f,f/)EVXV, XE{O,l}n'n



Matching Formulation

X= max S X
x€{0,1}""

AN

X = 1 trivial solution

we need to constrain the formulation



Relaxation

X = max s X

xe{0,1}™"



Relaxation

X = max s'X

xe[0,1]™"



Matching Formulation

T

X = max S X
x€[0,1]"™
subject to:
x|, =1

¢ =40,1,2,00}
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Matching Formulation

T

X = max S X
xe[0,1]™"
subject to:
x|, =1

¢ =40,1,2,00}



Matching Formulation

subject to:

X —=max s' X

every z(f,f') >0
x|l =1

¢ =40,1,2,00}



Matching Formulation: Special Case

% =max s'x, every s(f,f') >0

subject to:
every z(f,f') >0
x|l =1
closed-form
solution

S

for S Z 0 —> X = 9
Isll



Matching Formulation: Special Case

% =max s'x, every s(f,f') >0

subject to:
every z(f,f') >0
x|l2 =1
closed-form
solution
N

. S

for s>0 = X=

sl3



MATLAB -- Solving Linear Programming Problems

http://www.mathworks.com/help/optim/ug/linprog.html

min f'x
X

such that:

Ax < Db
Aecgx = beq

blSXSbu



MATLAB -- Solving Linear Programming Problems
http://www.mathworks.com/help/optim/ug/linprog.html

x = linprog(f,A,b);
x = linprog(f,A,b,Aeq,beq) ;
x = linprog(f,A,b,Aeq,beq,1lb,ub);

x = linprog(f,A,b,Aeq,beq,1b,ub,x0);



