Developing Open Source code for
Pyramidal Histogram Feature Sets

Classifying an image by the object category that it contains has been the subject of many recent
papers in the field of Computer Vision.

Here I introduce the trainable descriptors that can learn the degree of spatial correspondence between
image instances of a class for discriminative classification.



IMPORTANCE OF PYRAMIDAL
HISTOGRAM FEATURE SETS

Bosch and Zissermann technique scores over other Image classification algorithms (existent today)
in terms of accuracy which is evident from the experiments I have done for different algorithms.
This technique has the accuracy of about 80%(A. Bosch, A. Zisserman, and X. Munoz. Image
classification using random forests and ferns. 2007.) which is much higher than those of other
algorithms.

Bosch and Zissermann algorithm uses Pyramidal Histogram Feature Sets for representation of spatial
layout of images.

Hence these descriptors are frequently used nowadays in image classification algorithms but are not
yet been implemented in OpenCV library. So it will be a great contribution to OpenCV library as
developers can directly use the feature generation code and concentrate more on developing
applications.



AIM

Considering the utmost importance of utility of these Pyramidal Histogram Feature Sets for image
classification and lack of functions in OpenCV library for ready-made use by developers, our
purpose is to write a C++ implementation for these feature sets.



Work Done

Characteristics and importance of feature sets like PHOG and PHOW were studied thoroughly.
C++ implementation of the feature sets PHOG and PHOW has been done successfully.



Part 1: Pyramid Histogram of
Oriented Gradients
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Edge detection is done through Canny Edge Detector

Gradients are calculated in the resultant matrix and are
subsequently inserted in a bin according to the angle of the
gradient
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Image gradients



Part 2: Pyramid Histogram of
Visual Words



Object " Bag of ‘words’




A clarification: definition of “BoW”

* Looser definition
— Independent features
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A clarification: definition of “BoW”

* Stricter definition
— Independent features
— histogram representation
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1.Feature detection and representation




1.Feature detection zinc representatiion

* Regqular grid
— Vogel & Schiele, 2003

— Fei-Fei & Perona, 2005 ﬂﬂﬁ::."f"l-lmiﬁﬁf
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1.Feature cetection ar
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2. Codewords dictionary formation
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2. Codewords dictionary formation
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Slide credit: Josef Sivic



2. Codewords dictionary formation
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3. Image representation

frequency

PLONERLS B

codewords



Work Done

C++ implementation of the feature sets PHOG and PHOW has been done successfully.

Authors of Bosch and Zessemann algorthims had written a MATLAB code for these features. |
tested the result of my implementation with their code and it was comparable.

PHOG code have been mailed to OpenCV community for further considerations.
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