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Abstract 
Content-based image retrieval also known as query by image content (QBIC) is the 

application of computer vision techniques to the image retrieval problem. Content-

based image retrieval has become a very useful tool for the doctors to make accurate 

diagnosis. In this paper, we propose to extract features on brain images using DCT 

(Discrete Cosine Transform) and down sample the extracted features by alternate pixel 

sampling. The investigation on the extracted feature’s dataset is accomplished using 

WEKA classifier, the efficacy of various classification algorithms on our dataset is 

checked, and the results are tabulated.  
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1.1Introduction 

 
In many areas of commerce, government and academia, large collections of digital images 
are being created. Many of these collections are the product of digitizing existing 
collections of analogue photographs, diagrams, drawings, paintings, and prints. Usually, 
the only way of searching these collections was by keyword indexing, or simply by 
browsing [Remco et al. (2002)]. Content Based Image Retrieval (CBIR) technologies 
provide a method to find images in large databases by using unique descriptors from a 
trained image. The ability of the system to classify images based on the training set 
feature extraction is quite challenging.  
 
Various techniques for CBIR have been proposed based on wavelet transform coefficient 
distribution [Lamard et al. (2007)]. GM (Gaussian mixture) models [Marakakis et al. 
(2008)], have been used extensively in many data modeling applications. Using them for 
the CBIR problems allows us to bring to bear several powerful features of the GM 
modeling methodology, such as modeling flexibility and easy training, which make it 
attractive for a wide range of applications.  
 
Another popular techniques include Neuro fuzzy techniques [Scott et al.(2008)] and 
algorithms based on edge detection [Zhao et al.(2009)]. Features extracted from images 
include color extraction using hue saturation values and Texture extraction.  
 

http://en.wikipedia.org/wiki/Computer_vision
http://en.wikipedia.org/wiki/Image_retrieval
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2.1 Proposed Methodology  
 

In this paper, it is proposed to use the discrete cosine transform with alternate pixel reduction on 

brain images create the dataset. The dataset so created is resampled the data before knowledge 

discovery is made using Bayes net, Random tree, Decision tree and Simple cart algorithm. The 

block diagram of the proposed method is shown in figure 1.  

 

 

 
 

 

 

Figure 1. Classification and extraction of features 

 

 

3.1 . Discrete Cosine Transformation 
A discrete cosine transform (DCT) expresses a sequence of finitely many data points in 

terms of a sum of cosine functions oscillating at different frequencies. The DCT is 

conceptually similar to the DFT (Discrete Fourier Transformation). DCTs are important 

to numerous applications in science and engineering, from lossy compression of audio 

and images (where small high-frequency components can be discarded), to spectral 

methods for the numerical solution of partial differential equations. The use of cosine 

rather than sine functions is critical in these applications: for compression, it turns out that 

cosine functions are much more efficient (as explained below, fewer are needed to 

approximate a typical signal), whereas for differential equations the cosines express a 

particular choice of boundary conditions.  

 

The DCT does a better job of concentrating energy into lower order coefficients than does 

the DFT for image data. The DCT is purely real, the DFT is complex (magnitude and 

phase).The DCT is purely real, the DFT is complex (magnitude and phase). A DCT 

operation on a block of pixels produces coefficients that are similar to the frequency 

domain coefficients produced by a DFT operation. An N-point DCT has the same 

frequency resolution as and is closely related to a 2N-point DFT. The N frequencies of a 

2N point DFT correspond to N points on the upper half of the unit circle in the complex 

frequency plane. Assuming a periodic input, the magnitude of the DFT coefficients is 

spatially invariant (phase of the input does not matter). This is not true for the DCT. 

 

The most common variant of discrete cosine transform is the type-II DCT, which is often 

called simply "the DCT"; its inverse, the type-III DCT, is correspondingly often called 

simply "the inverse DCT" or "the IDCT". Two related transforms are the discrete sine 

transforms (DST), which is equivalent to a DFT of real and odd functions, and the 

modified discrete cosine transforms (MDCT), which is based on a DCT of overlapping 

data. 

 

3.1.1 DCT Type two 

                                                      N-1 

Xk =∑ xn cos[Π/N(n + ½)k]      k = 0,……N-1                      (1) 

                                       n=0 
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The DCT-II is probably the most commonly used form, and is often simply referred to as "the 

DCT". This transform is exactly equivalent (up to an overall scale factor of 2) to a DFT 

of 4N real inputs of even symmetry where the even-indexed elements are zero. That is, it is 

half of the DFT of the 4Ninputs yn, where y2n = 0, y2n + 1 = xn for 0 ≤ n < N, 

and y4N − n = yn for 0 < n < 2N. 

Some authors further multiply the X0 term by 1/√2 and multiply the resulting matrix by an 

overall scale factor of √ (2/N) (see below for the corresponding change in DCT-III). This 

makes the DCT-II matrix orthogonal, but breaks the direct correspondence with a real-even 

DFT of half-shifted input. The DCT-II implies the boundary conditions: xn is even around n=-

1/2 and even around n=N-1/2; Xk is even around k = 0 and odd around    k = N. 

 3.1.1.2 DCT Type three 

                                               N-1            

Xk = 1/2x0 +∑ xn cos[Π/N(k + ½)n]    k=0,……N-1                      (2) 

                                
n=1 

Because it is the inverse of DCT-II (up to a scale factor, see below), this form is sometimes 

simply referred to as "the inverse DCT" ("IDCT"). 

Some authors further multiply the x0 term by √2 and multiply the resulting matrix by an 

overall scale factor of √ (2/N) (see above for the corresponding change in DCT-II), so that the 

DCT-II and DCT-III are transposes of one another. This makes the DCT-III 

matrix orthogonal, but breaks the direct correspondence with a real-even DFT of half-shifted 

output.The DCT-III implies the boundary conditions: xn is even around n=0 and odd 

around n=N; Xk is even around k = -1/2 and even around k = N-1/2. 

 

4.0 Data Mining  
 

Data mining refers to extracting or "mining" knowledge from large amounts of data. Data 

mining involves an integration of techniques from multiple disciplines such as database and 

data warehouse technology, statistics, machine learning, high-performance computing, 

pattern recognition, neural networks, data visualization, information retrieval, image and 

signal processing, and spatial or temporal data analysis. The manual extraction of patterns 

from data has occurred for centuries. Early methods of identifying patterns in data include 

Bayes’s theorem (1700s) and regression analysis (1800s). The proliferation, ubiquity and 

increasing power of computer technology has increased data collection, storage and 

manipulations. As data sets have grown in size and complexity, direct hands-on data 

analysis has increasingly been augmented with indirect, automatic data processing. This 

has been aided by other discoveries in computer science, such as neural 

networks, clustering, genetic algorithms (1950s),decision trees (1960s) and support vector 

machines (1980s).  

 

A Bayesian network, belief network or directed acyclic graphical model is a probabilistic 

graphical model that represents a set of random variables and their conditional 

dependencies via a DAG (Directed Acyclic Graph). X is a Bayesian network with respect 

to G if its joint probability density function (with respect to a product measure) can be 

written as a product of the individual density functions, conditional on their parent 

variables. For all the following, let G = (V, E) be a directed acyclic graph (or DAG), and 

let X = (Xv) v ∈ V be a set of random variables indexed by V. 

http://en.wikipedia.org/wiki/Data
http://en.wikipedia.org/wiki/Regression_analysis
http://en.wikipedia.org/wiki/Data_set
http://en.wikipedia.org/wiki/Neural_networks
http://en.wikipedia.org/wiki/Neural_networks
http://en.wikipedia.org/wiki/Neural_networks
http://en.wikipedia.org/wiki/Data_clustering
http://en.wikipedia.org/wiki/Genetic_algorithms
http://en.wikipedia.org/wiki/Decision_tree_learning
http://en.wikipedia.org/wiki/Support_vector_machines
http://en.wikipedia.org/wiki/Support_vector_machines
http://en.wikipedia.org/wiki/Support_vector_machines
http://en.wikipedia.org/wiki/Graphical_model
http://en.wikipedia.org/wiki/Graphical_model
http://en.wikipedia.org/wiki/Graphical_model
http://en.wikipedia.org/wiki/Random_variables
http://en.wikipedia.org/wiki/Conditional_independence
http://en.wikipedia.org/wiki/Conditional_independence
http://en.wikipedia.org/wiki/Conditional_independence
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 p(x)= ∏  p(xv|xpa(v))                            (3) 
                                                                           v ϵ V

 

where pa(v) is the set of parents of v (i.e. those vertices pointing directly to v via a single 

edge). 

 

A random tree is a tree or arborescence that is formed by a stochastic process. 

In probability theory a stochastic process, or sometimes-random process, is the 

counterpart to a deterministic process .Instead of dealing with only one possible reality of 

how the process might evolve under time, in a stochastic or random process there is some 

indeterminacy in its future evolution described by probability distributions.  

 

      A decision tree is a decision support tool that uses a tree-like graph or model of 

decisions and their possible consequences, including chance event outcomes, resource 

costs, and utility. It is one way to display an algorithm.  

      

      In building each decision tree model based on a different random subset of the training 

dataset a random subset of the available variables is used to choose how best to partition 

the dataset at each node. Each decision tree is built to its maximum size, with no pruning 

performed. Together, the resulting decision tree models of the forest represent the final 

ensemble model where each decision tree votes for the result, and the majority wins.  

 
5.1 Dataset used in Our Research Work  
 

      Images were collected from a scan centre and the data was anonymized. These images were 
randomly added with images obtained from public datasets. Figure 2 shows some of the images 

used in our dataset. 

 

                     
 

                                             
        

Figure 2. Dataset Images 

 
 
6.1 Experimental Investigation  

 
A tool customized for the extraction and down sampling the images was developed in LAB view. 

Figure 3 shows the screen interface of the LabVIEW GUI. 
 
 

http://en.wikipedia.org/wiki/Tree_(graph_theory)
http://en.wikipedia.org/wiki/Arborescence_(graph_theory)
http://en.wikipedia.org/wiki/Diagram
http://en.wikipedia.org/wiki/Causal_model
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Figure 3.  Screen Inter face of LABview 

 

 Bayes net, Random tree, Decision tree and Simple cart algorithm are used to classify the down 
sampled images, which are collectively taken as datasets with the help of WEKA classifier .The 

experimental results are shown in table 1 

 
 

Table1. Accuracy of classification of different algorithms 

 
Classification 
Techniques 

%Correctly Classified 
instances 

No. of  
instances 

     Bayes network                  77.907            86 
     Random tree                  81.3953            86 
     Decision tree                  81.395            86 
     Simple cart                86.046            86 

 

7.1 Conclusion 

 
The DCT has proved to be one of the impressive ways of extracting the features from the 
image dataset. The accuracy of the classification of algorithm like Bayes net, Random 
tree, Decision tree and Simple cart were been investigated and proved to be satisfactory. 
Further studies have to be done on DCT extraction and these algorithms with the other 
available methods like histogram and filtering techniques. 
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