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Chapter VI 1|

Discriminant DCT
Feature Extraction

ABSTRACT

This chapter provides a featur e extraction approach that combines the discrete cosine
transform (DCT) with LDA. The DCT-based frequency-domain analysis technique is
introduced first. Then, we describe the presented discriminant DCT approach and
analyze its theoretical properties. Finally, we offer detailed experimental results and
a chapter summary.

INTRODUCTION

Frequency-domain analysisisacommonly used image processing and recognition
technique. During the past years, some work has been done to extract the frequency-
domainfeaturesforimagerecognition. Li, Zhang, and Xu (2002) extract Fourier rangeand
anglefeaturesto identify the palmprint image. Lai, Y uen, and Feng (2001) use holistic
Fourier invariant featuresto recognizethefacial image. Another spectral feature gener-
ated from SV D isused by someresearchers(Chellappa, 1995). However, Tian, Tan, Wang
and Fang (2003) indicatethat thisfeature doesnot contain adequateinformationfor face
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recognition. InHafed and L evine (2001), they extract DCT featurefor facerecognition.
They point out that DCT obtainsthe near-optimal performance of K-L transforminfacial
information compression. And the performance of DCT is superior to those of discrete
Fourier transform (FT) and other conventional transforms. By manually selecting the
frequency bandsof DCT, their recognition method achievessimilar recognition effect as
the eigenface method (Turk & Pentland, 1991) which is based on K-L transform.
Neverthel ess, their method cannot providearational band selectionruleor stategy. And
it cannot outperform the classical eigenface method.

Toenhancetheimage classificationinformation andimprovetherecognition effect,
weproposeanew imagerecognition approachinthissection (Jing & Zhang, 2004), which
combines DCT with the linear discrimination technique. It first uses a 2D separability
judgment that can facilitate the selection of useful DCT frequency bands for image
recognition, because not all the bandsare useful in classification. It will then extract the
linear discriminativefeaturesby animproved fisherface method and perform the classi-
fication by the nearest-neighbor classifier. We will perform the detailed analysis of the
theoretical advantages of our approach. Therest of thissection isorganized asfollows:
First, we providethedescription of our approach. Then, weshow itstheoretical analysis.
Next, the experimental results on different image dataand some conclusionsare given.

APPROACH DEFINITION
AND DESCRIPTION

In this section, we present a 2D separability judgment and introduce the whole
recognition procedure of our approach.

Select DCT Frequency Bands by Using a 2D
Separability Judgment

Suppose that image training and test sample setsare X, and X,, respectively; each
gray image matrix issized M x N and expressed by f (x,y), wherel< x <M,1<y< N
and M > N. Assume there are ¢ known pattern classes (w, , w,, ..., W) in X, where
P.(i=1,2,...,c)denotestheapriori probability of classw,. Perform a2DDCT on each
image (Hafed & Leveine, 2001) by:

F(u,v) a(ula(v iyif ) cosE(2 ;I\j)ungsosé(zyzd)vng 8.1)

where F(u,v) issized MxN, and a (+) isdefined as follows:

aw=0z "1 82)

H, otherwise
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