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Abstract

Improving Feature Extraction Methods based on Discrete Wavelet Transform for Content-Based
Image Retrieval (CBIR)

Seyedeh Leila Nejadhashemi

Feature extraction and similarity measure in feature space are two basic steps in a content based image
retrieval system. Therefore, identifying methods to describe image content properly and also approaches
to model human similarity judgments are of great importance. Among different image descriptors, the
important ones are those extracted from image texture. Discrete wavelet transform (DWT) has been
widely used for texture feature extraction as a result of possibilities such as efficient implementation and
image analysis in different scales. However, in recent years, its lack of directionality and some other
drawbacks have drawn the researchers’ attention to other directional and multiscale transforms. Dual tree
complex wavelet transform (DT-CWT), a relatively recent enhancement to DWT, has been introduced to
overcome DWT Shortcomings. This thesis aims to propose a wavelet based feature extraction approach
which is efficient in two aspects of retrieval precision and computational time. To this end, first, we
construct multiscale feature vectors from DT-CWT subbands in two different ways: traditional energy
method using energy and standard deviation of wavelet subbands and statistical modeling based method
using estimated generalized guassian density (GGD) parameters. Then, some linear and nonlinear
dimensionality reduction transforms are applied to feature vectors to obtain more powerful image
characteristics and decrease the computational costs during retrieval process. These transforms include
linear discriminant analysis (LDA), locality preserving projections (LPP), Kernel LDA and Kernel LPP.
Finally the classification algorithms of k nearest neighbors (KNN), Naive Bayes (NB) and support vector
machines (SVM) are utilized for measuring similarity between feature vectors. Experimental results on
two standard image databases, VisTex and Brodatz, validate the efficiency of proposed framework for

CBIR systems.

Keywords: Content based image retrieval, Feature extraction, Discrete wavelet transform, Dual tree
complex wavelet transform, Dimensionality reduction, Similarity reduction.
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® Major Axis Orientation

® Multimedia Analysis and Retrieval System
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