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Visual Object Recognition Tutorial
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Histogram
oyramid:

evel 3 has bins
of size 2¢

Ho(X) H (X) H(X) H3(X)

U(X) = [Ho(X),...,H (X)]
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Histogram
Intersection
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Histogram
Intersection

I(H(X),H(Y)) = Zmin (H(X);, H(Y);)

matches at this level matches at previous level

AL .

— — .

Ni = T (Hi(X). Hi(Y)) = I (Hio1 (X). Hia (Y))

Difference in histogram intersections across
levels counts number of new pairs matched
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histogram pyramids
A

~

Ka (U(X), ¥(Y))

3 o (T 0, H,(¥) ~T(H; 1 (X), Hy 1 (Y)))
T

number of newly matched pairs at level i

measure of difficulty of
a match at level i

* For similarity, weights inversely proportional to bin size (or may
be learned discriminatively)

 Normalize kernel values to avoid favoring large sets
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I(H1(X), H1(Y)) =4 —
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pyramid match
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WAL

optimal match
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S(xi, m(X4))
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ETH-80 data set

1 1 i I
180 200 220 240 260

I
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Mean number of features

67

%

Mean number of features
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global histogram

local histograms

global histogram

local histograms

T~

(a) Circular kernels

—1/ global histogram

(bag of fearures)

Hyperfeature stack

" $ " #S 1.2 @7 #* S
3) B ## C.2 ")

Output features
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