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ABSTRACT 

The talk deals with a new paradigm for multimedia search based on content. We present an alternative 
approach to classical search engines for information retrieval, which can be used for Big and generic 
multimedia repositories. We introduce an incremental evolution scheme within a collective network of 
(evolutionary) binary classifier (CNBC) framework. The proposed framework addresses the problems of 
feature/class scalability and achieves high classification and content-based retrieval performances over dynamic 
image repositories. The secret behind the success of CNBC is a novel design to implement the backbone of 
CNBC, namely the binary classifier. This is a special neural network, which is optimally designed using the 
recently developed evolutionary optimization algorithm called multi-dimensional particle swarm optimization. 

Particle swarm optimization (PSO) is population based stochastic search and optimization process 
which was introduced in 1995 by Kennedy and Eberhart. The goal is to converge to the global optimum of some 
multi-dimensional fitness function. Two novel techniques, which extend the basic PSO algorithm, are 
presented. The first algorithm called multi-dimensional PSO (M-D PSO) deals with problems in which the 
dimension of the solution space is not known a priori. M-D PSO solves such a problem by introducing two 
interleaved PSO iteration processes, a positional PSO followed by a dimensional PSO in which the dimension 
of a particle is allowed to vary. In a multidimensional search space where the optimum dimension is unknown, 
swarm particles can seek both positional and dimensional optima.   

Most content-based multimedia search engines available today rely heavily on low-level features. 
However, such features extracted automatically usually lack discrimination power needed for accurate 
description of the image content and may lead to poor retrieval performance. To address this problem, we 
propose an evolutionary feature synthesis technique, which seeks for the optimal linear and non-linear 
operations over optimally selected features so as to synthesize highly discriminative features. The optimality 
therein is sought through MD-PSO. The synthesized features are applied over only a minority of the original 
feature vectors and exhibit a major discrimination power between different classes and extensive CBIR 
experiments show that a significant performance improvement can be achieved. 
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