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Patch maps

Compute the similarity of a single pixel p € P with all pixels g € Q
— construct a patch map as a 2D similarity map on Q.

pp=0,peP qgp=0VqeQ

Gradient angle is depicted with arrows

Red (blue) color is maximum (minimum) similarity.
We show 10 isocontours in a uniform way. The ab-
solute similarity value is not shown, it is the shape of
the isocontours that matters.
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Patch map
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Patch maps

Compute the similarity of a single pixel p € P with all pixels g € Q
— construct a patch map as a 2D similarity map on Q.

pp=0,peP qgp=0VqeQ

Fixed gradient

Position and gradient
orientation for

orientation of pixel p T <~
all pixels of Q

Gradient angle is depicted with arrows

Position of pixel p

Red (blue) color is maximum (minimum) similarity.
We show 10 isocontours in a uniform way. The ab-
solute similarity value is not shown, it is the shape of
the isocontours that matters.
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Patch maps for different parametrizations

pp=0 peEP gp=0Vqg e Q

ks ko

Different parametrization results in different similarity
Observe the effect of the relative angle 6
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Patch maps for different parametrizations

po=0, peP

Af

Il
o

ksk ko kskoks kekyk kekyks

Different parametrization results in different similarity
Observe the effect of the relative angle 6
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Patch maps for different parametrizations

po =0, peP qo =0Vq e Q

ksk ko kskoks kekyk kekyks

Different parametrization results in different similarity
Observe the effect of the relative angle 6
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Shift invariant kernels

po = /4, pEP qo = /4 ¥q € Q

LA A A A v A v v v B
IR R
IR R

kicke ko

k(/)kpk(')

Shift invariant kernels = Only the difference matters
Compare with previous slide: same A6 but different pg and gp

7/20

F DA



Combining kernels

pp=0 peP gp=0Vqge Q

kpkoks
Combined parametrization: The discontinuity of the polar (left) is improved.

kokpky + kekykg
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Combining kernels - effect of whitening

pp=0, peP

kkokz (LW) kekyko (LW) kokoks + kekykg (LW)
Patch map showing the effect of whitening (compare with previous slide)
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Combining kernels (another pixel)

pp=0 peP gp=0Vqge Q

kpkoks kekyko
Combined parametrization: Patch map for different pixel p (different position)
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Combining kernels (another pixel) - effect of whitening

pp=0, peP

kkokz (LW) kekyko (LW) kkoks + kekyk (LW)
Patch map showing the effect of whitening (compare with previous slide)
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Combined kernels - The effect of whitening

pg=0,peP g9 =0VgeQ kgkoks + kekyko  (LW)

After whitening the similarity is not shift invariant
Compare with the following slides
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Combined kernels - The effect of whitening
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kgkokg + kukyko (LW)

w/aNVqg e Q

qdo

w/4, p €P

Po =

Difference A6 is the same (equal to 0) but py and gy change

Also the patch map changes

F DA
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Combined kernels - The effect of whitening

kokoks -+ kskyke (LW)

w/2, p € P

Po =

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)

F DA
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Combined kernels - The effect of whitening

NN
AR
AR NN
AR NNN]
R NN
AR NN
AR NN
RN NN E N
PR N
R R RN NN
R R RN NN
Wv v v v vt s 00000000
R R RN
R R RN YN
AR
W s s st s sttt st s s

kokoks -+ kskyks (LW)

3n/aNq € Q

6 =

3n/a, peP

Py =

The shape of similarity rotates according to the gradient angle!

counting across the edge (perpendicular to the gradient)

Decreases the effect over

F DA
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Combined kernels - The effect of whitening

/

A

pg=m pEP G9 =7 Vg€ Q kskoks + kikyko  (LW)

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)
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Combined kernels - The effect of whitening
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kokoks -+ kskyks (LW)

57/4Vq € Q

6 =

57/4, p € P

Py =

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)

F DA
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Combined kernels - The effect of whitening

kokoks -+ kskyks (LW)

3n/2Vq € Q

do =

3n/2, p € P

Py =

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)

F DA
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Combined kernels - The effect of whitening
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pg =77/a, pEP

qo =77/4Vq € Q

kokoks -+ kskyks (LW)

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)
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Combined kernels - The effect of whitening

pe =2m, pEP qo=2m Vg€ Q kskoks + kekyko  (LW)

The shape of similarity rotates according to the gradient angle!
Decreases the effect over-counting across the edge (perpendicular to the gradient)
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Insensitivity to small patch rotations

kpkoks

po =T77/4, pE€P

o)

(0,0)

)

b 104 d jueisuor

Related to the discussion in Section 4, lines 194-195, and Figure 2.

F DA

21/20



Insensitivity to small patch rotations

po =T77/4, pE€P
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b 104 d jueisuor

Related to the discussion in Section 4, lines 194-195, and Figure 2.
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