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ABSTRACT OF THESIS

ELASTIC BUNCH GRAPH MATCHING

Elastic Bunch Graph Matching is a face recognition algorithm that is distributed with CSU’s Evaluation of
Face Recognition Algorithms System. The algorithm is modeled after the Bochum/USC face recognition
algorithm used in the FERET evaluation. The agorithm recognizes novel faces by rst localizing a set of
landmark features and then measuring similarity between these features. Both localization and comparison
uses Gabor jets extracted at landmark positions. In localization, jets are extracted from novel images and
matched to jets extracted from a set of training/model jets. Similarity between novel images is expressed
as function of similarity between localized Gabor jets corresponding to facial landmarks. A study of how
accurately alandmark islocalized using different displacement estimation methodsis presented. The overall
performance of the algorithm subject to changes in the number of training/model images, choice of speci ¢
wavel et encoding, displacement estimation technique and Gabor jet similarity measureis explored in aseries
of independent tests. Several ndings were particularly striking, including results suggesting that landmark
localization is less reliable than might be expected. However, it is aso striking that this did not appear to
gresatly degrade recognition performance.
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Computer Science

Colorado State University
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Summer 2003
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Chapter 1

| ntroduction

1.1 Oveview

A goal of the Colorado State University (CSU) Evaluation of Face Recognition Algorithms project is to
establish a set of baseline algorithms to use for algorithm comparison. One of these algorithmsis based on
the Bochum/USC (University of Southern California) Elastic Bunch Graph Matching (EBGM) algorithm[15].
This thesis describes the CSU implementation of the EBGM algorithm and examines how the algorithm

functions.

CSU chosethe EBGM algorithm as one of the baseline algorithmsfor two reasons. First, the algorithmisfun-
damentally different from othersimplemented at CSU because it recognizes faces by comparing their parts,
instead of performing holistic image matching. Second, the Bochum/USC algorithm performed very well in
the FERET study[13]. Although the resulting CSU EBGM implementation does not replicate Bochum/USC
performance on the FERET database, the results are very good in relation to other algorithms evaluated in

the original FERET test.

The CSU EBGM algorithm is available from the CSU Humanl D web page [3] as part of our Face Identi ca-
tion Evaluation System[4]. The system is part of an open source project that includesfour baseline algorithms

and a set of tools and scripts that can be used to evaluate the performance of face recognition algorithms.

1.2 TheEBGM Algorithm

This section will provide a high level introduction to the CSU EBGM agorithm by illustrating how the
algorithm works and de ning the key terms used through out the thesis. The algorithm needs examples of

what the landmark jets look like to locate the landmarks in a novel image. The features are represented by



Figurel.1: Thebasicstepsn the EBGM algorithm.



