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Abstract 

 
 

 
 This thesis presents our work concerning of Content-Based Image Retrieval (CBIR)-based 

software and its application to testing. With extensive digitization of images, diagrams and 

paintings, traditional keyword based search has been found to be inefficient for retrieval 

of the required data. Traditional image retrieval is based on text query and this approach 

has been extended to image retrieval by using a query image as the input. Content-Based 

Image Retrieval (CBIR) system responds to image queries as input and relies on image 

content, using techniques from computer vision and image processing to interpret and 

understand it, while using techniques from information retrieval and databases to rapidly 

locate and retrieve images suiting an input query.  

  

 The problem of bridging the semantic gap between high level query which is usually in terms 

of an example image and low level features of an image such as  texture, shape and object 

enforced to apply techniques to reduce the semantic gap. The concept of the research gap is 

a generalization of the well-known “semantic gap” that refers to the difficulty of capturing 

high-level imaged content semantics from extract low-level image features. Image retrieval 

based on relevance feedback is that in the retrieval process, allowing users to assess and mark 

the results of image retrieal, find out which results are relevant to the query image, which are 

not relevant. The problem of relevance feedback is user input wrong then output is wrong so 

better we do iterative search for finding relevance image. One of the major challenges in the 

medical classification is the large size images leading to a large number of extracted features 

which is a burden for the classification algorithm and the resources 

 

 The Proposed Content Based Image Retrieval (CBIR) system work for Medical Database. 

Content Based Image Retrieval system for Medical database has query in the form of x-ray 

image, computed tomography (CT) scan image and different type of image. Medical database 

contain 6 different category of image with different organ of human. The images of brain, 

heart, hand, chest, spine, and shoulder organ of human. Various methods have been proposed 

for CBIR using image low level image features texture and shape analysis of the image in 

the frequency domain. Medical query image will be analyzed with appropriate features of 

texture and shape with different distance formula and retrieve the related images from 

database. To do classification on retrieval result classification algorithms Artificial Neural 

Network (ANN) used. Neural Network classifiers have been finding extensive use in the areas 

of image classification according to imaging modalities, body part, normal and abnormal. 
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 The present working environment will mostly be software based, ie. On MATLAB 7. The 

research work will involve working on various datasets available with Medical images.  

Medical query image will be analyzed with appropriate features of texture and shape. The 

texture feature can be calculated with mean, variance, standard deviation, contrast, energy 

and other features.  The shape feature can be calculated with area, perimeter, circularity, 

aspect ratio and other features. The iterative search can be done with texture and shape feature 

means composite feature. Based on the feature retrieve and with Euclidian distance and 

Manhattan distance retrieve the relevant image from database. The work will also include 

novel approaches for features extraction and as well as working with Artificial Neural 

Networks (ANN) for various classification related issues for medical datasets. Neural 

Network classifiers have been does image classification according to imaging modalities with 

relevant and nonrelevant. If the image is relevant then again classified into normal and 

abnormal images. 

 

The performance of CBIR systems using texture and shape features efficient. The confusion 

matrix can be used to determine the performance of the system. After retrieval the precision 

and recall are calculated based on the above parameter of matrix for each query image and 

retrieve the best output. This matrix describes all possible outcomes of a prediction results in 

table structure. The possible outcomes of a two class prediction be represented as True 

positive (TP), True negative (TN), False Positive (FP) and False Negative (FN). The 

classification result can be calculated with classification accuracy.   
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1.    Introduction 
 

 

 The amount of image data that has to be maintain, searched, retrieved, and stored produces 

constantly in lot many areas of engineering and research. The search for images in general used 

search engine like Bingo, Yahoo, and Google, the search for image we give text which retrieves 

similar images based on text that we give for the image. In text or keyword oriented retrieval 

technology, to give a text of image with water lilies so it can search,match and retrieve the image 

of lilies only and give a more detail of image with text lilies flowers in pond that is find an image 

that as per the user want. So user has to give all explanation of image in the text or keyword based 

retrieval.  

 

Fig. 1 Text Based System 

There are drawback of text oriented method that are given as follow. The one difficult thing for 

image explanation has huge sizes of database cannot retrieve in text or keyword oriented method 

and language should be known to retrieve an image given by operator. The second difficult thing 

is operator point of view that is find a problem like subjectivity of user need and more concern 

need on the end user. Third one difficult thing is more clarity needs to sharp queries that cannot 

be possible at all into the different features of images to find. 

 

Content-Based Image Retrieval (CBIR) system searches based on query by image not by text so the 

retrieval images based on the content of image. The Example of CBIR given in below figure no.2. 

[5]  

 
             Fig.2 CBIR examples 

 

Various category of medical images such as endoscopy, Magnetic Resonance Imaging, X-ray, 

Computer Tomography scan, Position Emission Tomography scan are developed in various medical 
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center as well as in various health centers.[3] Medical content based image retrieval has more useful 

to especially in medical diagnosis, education  astronomy and research fields. Content-based image 

retrieval (CBIR) with medical image is the useful to computer technology to the issue of digital image 

search in big databases. CBIR helps to retrieve the medical images from the databases. Medical 

images are purpose to highly different and collected of variety in structures. [4] So there is a 

requirement for feature calculation, similarity calculation and categorization of images for simple 

and proficient retrieval. CBIR is a regular retrieval of images normally depends on various exacting 

properties like a shape and texture.   

 

To do classification on retrieval result classification algorithms Artificial Neural Network (ANN) 

used. Neural Network classifiers have been finding extensive use in the areas of image classification 

according to imaging modalities, body part, normal and abnormal. 

 

2. Brief Description on the State of The Art of the Research Topic   
 

2.1 Paper Review 

  
Many researchers have given their significant contribution in the field of testing CBIR application. 

In this section we are going to discuss their work.  

 

N. Kumaran, Dr. R. Bhavani [14] Query can be medical images, user-constructed features based on 

shape and texture patterns Then experiment result done Texture and Shape Content Based MRI 

Image Retrieval System 

 

Amitkumar Rohit, Dr. Nehal Chitaliya [17] Images are retrieved in stages: Texture and Shape.It 

also classify the image with various classifier like ANN, SVM, and other classifier. Content Based 

MRI Brain Image Retrieval – A Retrospective 

 

V. Amsaveni, Noorul Islam, N. Albert Singh, [20] Detection of Brain Tumor using Neural Network. 

The extraction of texture features in the detected tumor has been achieved by using Gabor filter. 

These features are used to train and classify the brain tumor employing Artificial Neural Network 

classifier 

 

Nishant Shrivastava, Vipin Tyagi  [8] Multistage content Based Image Retrieval Images are 

retrieved in stages: Color, Texture and Shape Three layer feed forward architecture is used 

Improved accuracy as the search is narrowed down at each stage. 

 

HerbertChuctaya,ChristianPortugal [11] M- CBIR: A medical content-based image retrieval system 

using metric data-structures This model is compose methodologies: features extraction techniques 
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and metric data Structures. Medical studies was used to compare the robustness of the features 

extraction techniques with texture Evaluate the performance of the system through different 

Extractors. 

 

Megha. P. Arakeri, G. Ram Mohana Reddy [10] Medical Image Retrieval System for diagnosis of 

Brain Tumor Based on Classification and Content Similarity. Set of rotation invariant shape and 

texture features are used to discriminate between brain tumors at each level. The proposed approach 

with combine texture and shape gives promising retrieval results by improving precision, recall and 

retrieval time. 

 

Wan Siti Halimatul Munirah Wan Ahmad   and Mohammad Faizal Ahmad Fauzi [13] Comparison 

of Different Feature Extraction Technique in Content-Based Image Retrieval for CT Brain Images. 

The best texture extraction technique is Discrete Wavelet Frame (DWF) for intensity is Gray Level 

Histogram (GLH) and for shape feature is Fourier Descriptor. For the combination of techniques, 

DWF and FD combination gives the most excellent result 

 

Li-Hong Juang et al [24] focused on tracking tumor objects of (MRI) brain images by using K-

means algorithm. The process which is also useful for detecting exact lesion objects in images. The 

main purpose of this algorithm is to resolve the MRI image by changing the gray-level image into 

colour image.  

 

Li-Hong Juang et al [9] focused on tracking tumor objects of (MRI) brain images by using K-means 

algorithm. The process which is also useful for detecting exact lesion objects in images. The main 

purpose of this algorithm is to resolve the MRI image by changing the gray-level image into colour 

image.  

 

Ming-Yih Lee et al [12] proposed an entropy based feature extraction and some other protocols for 

the breast cancer diagnosis using decision tree algorithm. The Morphological operations used in this 

system to detect the unified abnormal regions. This method gives 86% accuracy which is better than 

the proposed system of 59%.  

 

Daniel J. Evers et al [15] has given the study to evaluate whether the optimal spectroscopy improve 

the accuracy of transthoracic lung biopsies using Classification and regression tree (CART) 

algorithm. Based on the derived parameter the algorithm classifies the type of tissue present in the 

system. The overall accuracy is 91% sensitivity.   

 

Min-Chun Yang et al [16] enhance the naïve bayes classification algorithm by separating the ultra 

sound images pixel- by-pixel then the image measured by gray scale is converted to binary image 

which is then evaluated by two-phase criteria. So, the detection sensitivity can be further developed.  
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 Ravi Babu et al. [18] focused to determine the image classification rate for the purpose of digital 

image classification. The K-Nearest neighbor algorithm[6] uses the leaming technique to find out the 

classification time of those images. The lazy based and instance based are the two leaming 

techniques. To compare the curves the algorithm is used which based on some comparison. Finally 

the nearest neighbor classifiers used to measure the distance of the two curves [19]. 

 

2.2  Existing System Review 

 

Various medical images are essential for surgical development, medical education, and patient 

analysis. In different medical centers hundreds of images are to be maintaining every month and year. 

For images classification, index and retrieval in physically with different method is very difficult and 

timing requirement more because those medical images are different from people to people [5]. In 

this section, we have studied number of presented technique related to medical image searching 

technology in content-based image retrieval.  

 

The Image Retrieval for Medical applications (IRMA) systems developed at the Aachen University 

of technology to give generally the more image maintain throughout CBIR methods helpful to 

medical images with the help of intensity division and texture technique in use world wide for the 

complete image. This method allows queries on a different category of image group and use to 

recognize images that are related with value to global features. The IRMA system lacks the capacity 

for searching exacting pathology that may be restricted in exacting portions through the image. [6] 

 

The Spine Pathology and Image Retrieval System (SPIRS) systems developed at U.S. National 

Library of Medicine useful to restricted vertebral shape-based CBIR technique for pathologically 

reactive retrieval of normalized spine x-rays and related people metadata that taken from the second 

U.S. National Health and Nutrition Examination Survey.[6] In the SPIRS system, the images are 

stored and maintained must be homogeneous.   

 

The Automatic Search and Selection Engine with Retrieval Tools (ASSERT) A radiologist give the 

feedback in medical content-based retrieval system for HRCT image databases which is developed 

for radiologist give the feedback method in which the radiologist define the pathology bearing regions 

(PBR) and a set of anatomical indicator in the image when the image are stored into the database [6, 

1]. 

 

MIRAGE (Middlesex Image Repository with a CBIR Archiving Environment). Developed with the 

open source GNU Image Finding Tool (GIFT), the online system helpful to the Query-by-Example 

(QBE) idea joined with human-relevance feedback deal with these retrieved images most highly look 

like a query image in look [1].This system has give e-leaning environment for all the students those 
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studied in masters and has recently collected over 100,000 medical images of various types of 2D 

and 3D.[7] 

 

3.    Motivation   

 

The work aimed towards various issues in dealing with the requirements of Image Processing based 

on CBIR data. The major focus of the work will be towards retrieval of Image.  

Some limitation of text-based approach that is given below. 

• Problem of image annotation 

– Large volumes of databases 

– Valid only for one language  with image retrieval this limitation should not exist 

•  Problem of human perception 

– Subjectivity of human perception 

– Too much responsibility on the end-user 

• Problem of deeper (abstract) needs 

– Queries that cannot be described at all, but tap into the visual features of images. 

Content-Based Image Retrieval (CBIR) system searches based on query by image not by text so the 

retrieval images based on the content of image. 

 

4.   Problem Definition 

Some of the major challenges in the area of medical image retrieval are outlined as follows: 

• Retrieval speed – most research prototypes can handle only a few thousand images 

A reliable test-based and measurement criterion 

• Incomplete query specification 

• Incomplete image description 

• Gap between low level features and high-level concepts 

– With the help of low level feature reach to high level concepts of medical 

Indexing on database 

• Human in the loop interactive systems 

• Query Engine similarity calculation 

• Extraction of robust and precise visual features from medical images is a difficult 

problem. 

• The use of CBIR in medical diagnostics is important though it is difficult to realize. 

• To be used as a diagnostic tool, the CBIR systems need to prove their performance to be 

accepted by the clinicians. 

• In medical application domain many systems have been proposed where database consists 

of images of various anatomical regions with variety of image modalities. Such databases 

are useful as a benchmark to test various approaches in a general image retrieval 
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framework; however these approaches are not useful for diagnostics support systems 

where high precision is required. 

• Useful semantics for medical image retrieval needs to be established. 

 

The research work can be done on the two problems. First problem is Human in loop interactive 

system and second is gap between low level features and high level semantics.  

 

To get the maximum retrieval research is work on the relevance feedback on CBIR. The idea behind 

relevance feedback is to take the results that are initially returned from a given query and to use 

information about whether or not those results are relevant to perform a new query. Here user give 

this feedback to the system based on the given feedback it learn the concept and retrieve the result 

again. To solve the issue where human interaction is done in with relevance feedback to the system. 

 

The CBIR system is work on two low level feature (texture and shape) reach to high level semantics 

like normal or abnormal image. 

 

 

5.    Objectives 
 

 

The main objective of the proposed work on the Image Processing issues with CBIR. The research 

work is to test CBIR system with medical image and to get maximum retrieves images from medical 

datasets with the help of texture and shape feature. Then do the classification with neural network 

so image can be classified into relevant and no relevant image and if there is relevant image then 

classified into normal and abnormal image. To address this broad objective, we identify the following 

steps for CBIR system: 

•  Collect the medical images with x-ray image , magnetic resonance image (MRI),  computed 

Tomography(CT) scan image and Extract features 

• Create a database of medical images which stores various features can be calculated for the 

database image. 

• Select query image and based on various features of database images retrieve the best 

matching from database. 

• Apply neural network for classification of abnormal and normal images and identified 

semantics for image 

 

6.    Scope of Our Work 
 

In this research the following things have been considered/included as the scope. 

1) The research work can be extended with following two step 

a. If query image found in abnormal images so identified which part damage or crack 
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b. If crack found so it is generally fractures on that part of human 

2) The research work can included more category of human organ image  

3) The research work can included different category of organ image with Position Emission 

Tomography (PET) scan image and electrocardiogram (ECG) image etc… 

4) The research work can tested with higher database with more features 

5) The research work if proper retrieval is not founded with composite then we can do the 

iterative search with more features 

6) The research work can be included with color image of medical 

 

7.    Original Contribution by the Thesis 

 
The entire work in this report is the original work, with the copyright and the research papers as the 

back bone. The proposed framework and the algorithms have been visualized as a collection of 

various modules, each of which with relevant publications. The details of the papers are given in 

paper publication section: 

 

Paper Presented / Published: Total 4 papers in national/international journals/conferences (one paper is 

published in IEEE Explorer conferences) 

 

In our work, we have made progress in the field of testing CBIR system with Medical database. We 

have developed novel techniques for solving the previously listed problems and implemented 

software prototypes to prove the applicability of our concepts.  

 

To solve the first issue where human is in interaction in between the system for retrieving the related 

image. In this method based on human input it is search again and retrieve the related image again. 

It is nothing but iterative search. So the research work run on texture and shape feature iterative 

search. The CBIR system is do iterative search with composite feature and get the maximum retrieval 

without human interaction. 

 

To solve the second issue where semantic gap is there in between low level feature and high level 

concept. The CBIR system is work on two low level feature (texture and shape) reach to high level 

semantics with the help of neural network like normal or abnormal image. 

The implemented software can be work on the following step: 

 

• Step1: Create a database of medical images with their features for Texture & Shape that 

can be used to search Query image. 

• Step2: Select the query image. 

• Step3: Extract the texture and shape feature for query image. 
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• Step4: Calculated the Euclidian distances for the Texture +shape feature vectors of query 

image and for the stored database images  

• Step5:  Calculated the Manhattan distance for the Texture +shape feature vectors of query 

image and for the stored database images. 

• Step6: Apply Sorting on distance result and retrieve the best matching from database as 

per user want. 

• Step7: The precision and recall are calculated and tabulated for performance of the system 

with different class of query images.  

• Step8: Apply neural network for classification of image with relevant and no relevant 

images  

• Step9:Apply neural network for classification of abnormal and normal images and 

identified semantics for image 

• Step10: The classification Accuracy are calculated and tabulated for performance of the 

system with different class of query image. 

 

8.   Methodology of Research 
 
Figure no.3 shows an overview of the CBIR with Classification systems. The system is divide in to 

the two stage. 

 

The first stage is CBIR with medical database that can be done with some steps: The first step is 

represented by the image acquisition with feature stored in database image followed by select query 

image then image enhancement with preprocessing techniques. Then calculate composite feature for 

query image and generate the feature vector. Find the Euclidian and Manhattan distance in between 

feature vector of database image and query image for similarity calculation. Then sort distance and 

retrieve the best related result.  

 

The second stage is classification of retrieval result of CBIR that can be done with some steps: The 

first step is apply feed forward neural network for classification of relevant and no relevant image.  

If relevant images are retrieved then it is further classification into normal and abnormal images. All 

these parts of the systems are discussed in more detail later. 

 

 
Fig 3. CBIR with Classification System 
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8.1 Image Processing  

 

8.1.1. Select Query Image 

To have access to real medical images for experimentation is a very difficult undertaking due to 

privacy issues and heavy bureaucratic hurdles. The data collection that was used in our experiment 

are the medical images with x-ray image, magnetic resonance image (MRI), Computed Tomography 

(CT) scan image. The collection can be done from various hospital of Rajkot and collect the different 

types of image. This same collection has been used in other studies of automatic classification. Then 

create the database with texture, shape and composite features of collected images and select the 

query image. 

 

8.1.2. Preprocessing 

Pre-processing is always a necessity whenever the data to be mined in noisy, inconsistent or 

incomplete and pre-processing significantly improves the effectiveness of the data mining 

techniques. Medical images are difficult to interpret, and a preprocessing phase of the images is 

necessary to improve the quality of the images and make the feature extraction phase more reliable 

 

Image enhancement helps in qualitative improvement of the image with respect to a specific 

application. In order to work with two dimensional and three dimensional image we resize the image. 

In order to diminish the effect of over brightness or over darkness in the images and accentuate the 

image features, we applied a widely used technique in image processing to improve visual appearance 

of images known as Histogram Equalization. Histogram equalization increases the contrast range in 

an image by increasing the dynamic range of grey levels.  

 

8.2 Feature Extraction 

Feature extraction is a best form of dimensionality reduces. When the input to the various methods 

are too big to be give and it is believed to be disreputably unneeded (more data, but not more 

information) then the input data will be changed into a compact version with different number of 

features (also named as features vector). Storing the input data into the other format of features is 

called features extraction. The numbers of techniques for feature extraction are given below.   

 

8.2.1. Texture 

Texture demonstration can be of different types: structural and statistical. Statistical features can be 

calculated with co-occurrence matrices, principal component analysis. [13]The features like mean 

variance standard deviation, energy, entropy, correlation, inertia are calculated using co-occurrence 

matrix. Contrast is the compute of difference in the gray level for co-occurrence matrix [9].  

 
𝑀𝑒𝑎𝑛 =   ∑ ∑ 𝑥𝑦/𝑚𝑛𝑚

𝑗=1
𝑛
𝑖=1                               (1) 
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𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒 =  
1

𝑚𝑛
 ∑ ∑ 𝑥𝑦 − 𝑀𝑒𝑎𝑛𝑚

𝑗=1
𝑛
𝑖=1                    (2) 

 

𝜎 =  √𝑉𝑎𝑟𝑖𝑎𝑛𝑐𝑒                                                    (3) 

 

𝐶𝑜𝑟𝑟𝑒𝑙𝑎𝑡𝑖𝑜𝑛 =  ∑
(𝑖−𝜇𝑖)(𝑗−𝜇𝑗)𝑃𝑢

𝜎𝑖𝜎𝑗
𝑖,𝑗                             (4) 

 

𝐸𝑛𝑡𝑟𝑜𝑝𝑦 =  − ∑ ∑ 𝑃𝑑(𝑖, 𝑗) log 𝑃𝑑(𝑖, 𝑗)𝑗𝑖                       (5) 

 

𝐶𝑜𝑛𝑡𝑟𝑎𝑠𝑡 = ∑ ∑ (𝑖 − 𝑗)2𝑃𝑑(𝑖, 𝑗)𝑗𝑖                               (6) 

In Equation 1 m and n are size of image Xij. In Equation 5 and Equation 6 is the pixel at i and j 

position, Pd(i,j) is the probability distribution function. 

 

8.2.2. Shape 

Shape features have a significant role in primary group of medical images based on their content [2]. 

Features such as Area, Edge, Fourier Descriptor, Circularity, are used to retrieve medical images 

[14,8]. 

Area: Area of selection in square pixels or in calibrated square units. 

 

Edge: Using canny edge detector, gradient, and other operators. 

 

 Fourier Descriptor: Fourier Descriptors (FDs) is a powerful feature for boundaries and objects 

representation. 

 

𝑎(𝑘) = ∑ 𝑧(𝑛) exp[
−𝑗2𝜋𝑘𝑛

𝑁
]𝑁−1

𝑛=0  , 0 ≤ 𝑘 ≤ 𝑁 − 1                (7) 

 

Discrete Fourier Transform of z(n)(boundary point) gives value of Fourier Descriptor. 
 

𝐶𝑖𝑟𝑐𝑢𝑙𝑎𝑟𝑖𝑡𝑦 = 4𝜋 (
𝐴𝑟𝑒𝑎

𝑃𝑒𝑟𝑖𝑚𝑒𝑡𝑒𝑟2)                                                               (8) 

 

Equivalence diameter (circle with same area as the region) 

𝐸𝑞𝑢𝑖𝑣𝑎𝑙𝑒𝑛𝑐𝑒 𝐷𝑖𝑎𝑚𝑒𝑡𝑒𝑟 =  √
4∗𝐴𝑟𝑒𝑎

𝜋
                                                 (9) 

8.3. Similarity calculation 

The Similarity matching is the process of approximating a solution, based on the computation of a 

similarity function between a pair of images, and the result is a set of likely values. Many Current 

Retrieval systems take a simple approach by using typically norm-based distances (e.g, Euclidian 

distance and Manhattan distance) on the extracted feature set as a similarity function. The main 

premise behind these CBIR systems is that given a “good set” of features extracted from the images 

in the database, then for two images to be “similar” their extracted features have to be “close” to each 

other.   

  

Euclidian measure gives the distance between the vectors, when it is 0 not only the vectors are aligned 

but their magnitude is also same. Here we have preferred Euclidian distance and Manhattan distance 

as a similarity measure. Once the distance calculated then sort all the distance and retrieve the result. 
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The direct Euclidian distance and Manhattan distance between an image P and query image Q can be 

given as below 

               (10) 

MD = sum(abs(p-q))                  (11)

             

8.4. Retrieval result with Parameters 

The query and database image matching is done using Euclidean distance. Precision and recall are 

used as statistical comparison parameters for the proposed CBIR techniques. The standard definitions 

of these two measures are given by following equations.  

  

Precision  =  Number of relevant images retrieved 

    Total number of images retrieved               (12) 

Recall  =  Number of relevant images retrieved 

   Total number of relevant images in database               (13) 

  

The precision and recall are computed by grouping the number of retrieved images sorted according 

to ascending Euclidean distances with the query image. 

 

8.5. Classification Algorithm (Neural Network) 

 

Artificial neural network models have been studied for many years in the hope of achieving human-

like performance in several fields such as speech and image understanding. The networks are 

composed of many nonlinear computational elements operating in parallel and arranged in patterns 

reminiscent of biological neural networks. 

 

The architecture of the neural network consists of three layers: an input layer, a hidden one and an 

output layer. The number of nodes in the input layer is equal to the number of elements existing in 

one transaction in the database. While the output layer was consisting of one node.  

 

The node of the output layer is the one that gives the classification for the image. It classifies it as 

normal or abnormal. In the training phase, the internal weights of the neural network are adjusted 

according to the transactions used in the learning process. For each training transaction the neural 

network receives in addition the expected output. This allows the modification of the weights. In the 

next step, the trained neural network is used to classify new images. 
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The main architectures of artificial neural networks, considering the neuron disposition, as well as 

how they are interconnected and how its layers are composed, can be divided as follows: (i) single-

layer feed forward network, (ii) multilayer feed forward networks 

 

8.5.1 Single-Layer Feed forward Architecture 

This artificial neural network has just one input layer and a single neural layer which is also the output 

layer. Figure 4 illustrates a simple-layer feed forward network composed of n inputs and m outputs. 

The information always flows in a single direction (thus, unidirectional), which is from the input 

layer to the output layer. From Fig. 4, it is possible to see that in networks belonging to this 

architecture, the number of network outputs will always coincide with its amount of neurons. These 

networks are usually employed in pattern classification and linear filtering problems. 

 
Fig. 4 Example of a single-layer feed forward network 

 

8.5.2. Multiple-Layer Feed forward Architectures 

Differently from networks belonging to the previous architecture, feed forward networks with  

multiple layers are composed of one or more hidden neural layers (Fig. 5). They are employed in the 

solution of diverse problems, like those related to function approximation, pattern classification, 

system identification, process control, optimization, robotics, and so on. 

 

Figure 5 shows a feed forward network with multiple layers composed of one input layer with n 

sample signals, two hidden neural layers consisting of n neurons respectively, and, finally, one output 

neural layer composed of m neurons representing the respective output values of the problem being 

analyzed. 

 

Among the main networks using multiple-layer feed forward architectures are the Multilayer 

Perceptron (MLP) and the Radial Basis Function (RBF), whose learning algorithms used in their 

training processes are respectively based on the generalized delta rule and the competitive/delta rule. 

From Fig. 5, it is possible to understand that the amount of neurons composing the first hidden layer 

is usually different from the number of signals composing the input layer of the network. In fact, the 

number of hidden layers and their respective amount of neurons depend on the nature and complexity 

of the problem being mapped by the network, as well as the quantity and quality of the available data 
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about the problem. Nonetheless, likewise for simple-layer feed forward networks, the amount of 

output signals will always coincide with the number of neurons from that respective layer. 

 

Fig. 5 Example of a feed forward network with multiple layers 

8.5.3. Classification Parameter 

The confusion matrix can be used to determine the performance of the system. This matrix describes 

all possible outcomes of a prediction results in table structure. The possible outcomes of a two class 

prediction be represented as True positive (TP), True negative (TN), False Positive (FP) and False 

Negative (FN). The normal and abnormal images are correctly classified as True Positive and True 

Negative respectively. A False Positive is when the outcome is incorrectly classified as positive when 

it is a negative. False Positive is the False alarm in the classification process. A false negative is when 

the outcome is incorrectly predicted as negative when it should have been in fact positive. 

In our system consider,  

TP= Number of Abnormal images correctly classified 

TN= Number of Normal images correctly classified 

FP= Number of Normal images classified as Abnormal 

FN= Number of Abnormal images classified as Normal. 

 Accuracy: The fraction of test results those are correct. 

      (TN+TP)/FP+TN+FN+TP 

 

9     Result  
 

 

The system configuration used to run system is Windows 7 Professional service pack 1, Intel(R) 

Core(TM) i3-3240 CPU@ 3.40GHz running at 3.40 GHz, with 4.00 GB RAM. All measured times 

reported in this section are texture, shape and composite features with precision, recall and 

classification accuracy etc. 

 

The proposed CBIR methods are implementing using a variety based of 300 variable size images 

reach across 7 categories and taken from image database. The categories and division of the medical 

images is shown in below. The system developed in MATLAB 2012b version using a computer with 

windows with higher RAM. The proposed MCBIR system develop as per below.  
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As per the proposed system the first step to create the database of medical image with different 

category.  To input query image we need some interface so create Graphical User Interface (GUI) 

for MCBIR that give in figure 6. As per the second step of proposed system select any query image 

that show in GUI. The selected query image from database. The feature for texture and shape are 

calculated. 

 
Fig.6. GUI of MCBIR 

9.1    Work-1: Precision and Recall for Texture and Shape Features 
 

In GUI user has to select the no of images and distance formula for retrieved related images. For 

selected query image the texture feature are calculated. In the texture feature calculate the mean, 

variance, standard deviation, correlation, energy, entropy, and contrast. In the texture feature the 

feature vector created with 7 value. For the shape feature area, edge, fourier descriptor, circularity, 

equivalence diameter are calculated. In the shape feature the feature vector created with 5 value. So 

for the different category of image texture and shape feature are calculated that texture and shape 

features are stored in database.  

As per the selection in GUI number of images are retrieved. The system calculated the precision and 

recall for the texture and shape feature. That is given in table no 1&3 and table no 2&4 respectively. 

As per the table if the number of images is increase as per the category then precision and recall are 

decrease.  
 

 Table 1: Precision and Recall with Texture Feature 

Texture 

Feature 
Precision with 

Euclidian Dist 
Recall with 

Euclidian Dist 
Precision with 

Manhattan Dist 
Recall with 

Manhattan Dist 

Hand 80% 80% 80% 80% 

Heart 75% 75% 75% 75% 

Shoulder 70% 70% 72% 72% 

BrainMri 68% 68% 70% 70% 

Spine 60% 60% 69% 69% 

Chest 53% 53% 69% 69% 

BrainCT 50% 50% 68% 68% 
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Table 2: Precision and Recall with Shape Feature 

No of Retrieval for heart 

and Brain(Texture) 

Precision Recall per category 

image in database 

Recall with full 

database image 

Heart(5)-2 40% 10% 0% 

Heart(10)-6 60% 50% 2% 

Heart(15)-10 66% 50% 3.3% 

Heart(20)-15 75% 75% 6.6% 

Brain(20)-7 35% 11% 0% 

Brain(30)-13 43% 21% 4% 

Brain(40)-18 45% 30% 6% 

Brain(58)-29 50% 48% 9.6% 

Table 3: Precision and Recall for heart and brain with Texture Feature 

No of Retrieval for heart 

and Brain (shape) 
Precision  Recall per category 

image in database 
Recall with full 

database image 

Heart(5) 100% 25% 1.6% 

Heart(10) 100% 50% 3.3% 

Heart(15) 100% 75% 5% 

Heart(20) 100% 100% 6.6% 

Brain(20) 100% 33% 6.6% 

Brain(30) 100% 50% 10% 

Brain(40) 100% 66% 13.33% 

Brain(58) 100% 96% 19.33% 

Table 4: Precision and Recall for heart and brain with Shape Feature 

 

Shape Feature Precision with 

Euclidian Dist 

Recall with 

Euclidian Dist 

Precision with 

Manhattan Dist 

Recall with 

Manhattan Dist 

Hand 80% 80% 80% 80% 

Heart 75% 75% 75% 75% 

Shoulder 73% 73% 73% 73% 

BrainMri 69% 69% 76% 76% 

Spine 65% 65% 70% 70% 

Chest 60% 60% 65% 65% 

BrainCT 55% 55% 50% 50% 
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9.2    Work-2: Precision and Recall for the Composite feature 

 

In GUI user has to select the no of images and distance formula for retrieved related images. For 

selected query image the texture feature are calculated that give in figure 6. In the texture feature 

calculate the mean, variance, standard deviation, correlation, energy, entropy, and contrast. For the 

shape feature area, edge, Fourier descriptor, circularity, equivalence diameter are calculated. In the 

composite (texture + shape) feature the feature vector created with 12 value.  

 

As per the selection in GUI number of images are retrieved. The system calculated the precision 

and recall for the composite (texture and shape) feature. That is given in table no 5&6. As per the 

table if the number of images is increase as per the category then precision and recall are 

maintained. 

 Table 5: Precision and Recall with composite Feature 

No of Retrieval for heart 

and Brain 
Precision  Recall per category 

image in database 
Recall with full 

database image 

Heart(5) 100% 25% 1.6% 

Heart(10) 100% 50% 3.3% 

Heart(15) 100% 75% 5% 

Heart(20) 100% 100% 6.6% 

Brain(20) 100% 33% 6.6% 

Brain(30) 100% 50% 10% 

Brain(40) 100% 66% 13.33% 

Brain(58) 100% 96% 19.33% 

Table 6: Precision and Recall for heart and brain with Composite Feature 

Composite=Texture+Shape 

Feature 

Precision 

with 

Euclidian 

Dist 

Recall with 

Euclidian 

Dist 

Precision 

with 

Manhattan 

Dist 

Recall with 

Manhattan 

Dist 

Hand 100% 100% 100% 100% 

Heart 100% 100% 100% 100% 

Shoulder 100% 100% 100% 100% 

BrainMri 100% 100% 100% 100% 

Spine 100% 100% 100% 100% 

Chest 100% 100% 100% 100% 

BrainCT 100% 100% 100% 100% 
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9.3    Work-3: Classification Accuracy for Neural Network  

Based on the type of Neural networks can be classified as feed forward and feedback models. In this 

study we concentrate on feed forward networks with supervised learning.  For the study Gaussian 

Fuzzy Feed Forward Neural Network architecture is given below. 

Input Neuron                                                                300 

Output Neuron                                                              2 

Number of hidden layer                                                80 

Number of processing elements                                   98 

Transfer function of hidden layer                                 Fuzzy Gaussian 

Step size                                                                        0.1 

Momentum                                                                    0.7 

Maximum Epoch                                                          1000   

 

In the neural network has input it is the feature vector of images. Based on feature the network is 

trained and tested with given number of samples and try to get the best output with classified the 

image into the two classes.  To the best output the transfer function is change in neural network with 

Gaussian fuzzy function in the layer. The first classification divide into relevant and no relevant 

classes. Then again the neural network is train with relevant images feature vector and test again with 

number of samples and get the best output with classified image into the two classes like normal and 

abnormal images.   

  

This neural network architecture is tested with texture, shape and composite features and generate 

the confusion matrix. Based on confusion matrix we can calculate the classification accuracy. In the 

table no 4 give classification accuracy with composite features. 

 

Composite=Texture+Sha

pe Feature 

Accuracy with Euclidian 

Dist 

Accuracy with Manhattan 

Dist 

Hand 100% 100% 

Heart 100% 100% 

Shoulder 100% 100% 

BrainMri 100% 100% 

Spine 100% 100% 

Chest 100% 100% 

BrainCT 100% 100% 

Table 4: Classification Accuracy with composite Feature 
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10.   Conclusion 
 

 

This research work has cover information on the CBIR useful in medical area, the popular of the 

MCBIR systems have emerged as up gradation of the CBIR systems. The purpose of medical image 

databases is to give an effective resource for managing, penetrating, and indexing with higher 

collected of medical images. Medical content based retrieval is a talented method to get retrieval and 

has generated a various methods using texture and shape feature. CBIR approach provides semantic 

retrieval and effective feature extraction with precise techniques of shape and texture. The overall 

performance of neural network algorithms in this research work was analyzed based on the 

classification accuracy. 

 

The primary aim of work is maximum retrieval with classification in MCBIR. The research work 

give the maximum retrieval if number of images are higher as per the category. So texture and shape 

both composite feature are helpful to retrieve the maximum for all the category of image. The neural 

network give the maximum classification accuracy for medical retrieval image. 
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