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Introduction

* Origin of HOG

* Detecting pedestrians 1n 1images 1s an important
topic 1n many applications.

* Extracting effective features to describe

pedestrian is critical in pedestrian detection.

* HOG 1s a feature proposed for describing
pedestrian appearance 1n visible 1images
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Introduction

* About HOG

* HOG 1s generally used to describe the texture of
a rectangular block.

* HOG 1s a form of histogram of oriented gradient
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 Horizontal/Vertical Gradient

* use centered derivative to compute horizontal
d; (.) and vertical gradient d,, (. )

£(x) = lim f(x+h)—f(x=h)
h—0 2h

cdp(x,y) =Ix+1y)—I(x—1,y)

¢ dy(x,y) =10,y +1) = I(x,y — 1) !
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Gradient Computation
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* Magnitude mag(.) and Orientation 6(.)

mag(x,y) =+/d, (%, y)’ +d,(x,y)>

A magnitude

mag(xa y) ~ ‘dh(xa y)‘ + ‘dv(xa y)‘

O(X,y) = tan{
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Gradient Computation
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@ Orientation Quantization

%% * Univarsit

* Polarity Change

* make descriptor be invariant to the relative
change between the background and foreground.
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'/ Orientation Quantization

* Polarity Change
0'(x,y) ={ oY) g OOy <180
O(x,y)—180 O(x,y) =180
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'/ Orientation Quantization

* Bin Index Computation bin(x, y)

* A bin spans over 20 degrees.

* The range of orientation 1s divided into 9 bins.
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Block Description

e Overview
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Block Description

* Cell Description
* Form a 9-D cell descriptor by voting mechanism

 bin(.): voting index

* mag(.): voting weight
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* Concatenation and Normalization

e concatenate the four 9-d feature vectors to form
a 36-d block feature vector

f(B) = {vo, vy, ..., 35}
* normalize the block feature to unity

1
f(B) :E{UO’ Vq, v, V35}  LI-Norm: Z = (|[vo] + [vq] + - [v35])
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L2-Norm: Z = \/(Vo)z + (v1)? + ... (v35)°
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Normalization Term






