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The purpose of this study is to design a content-based medical image retrieval system and provide a new 
method to reduce semantic gap between visual features and semantic concepts.�Generally performance of the 
retrieval systems based on only visual contents decrease because these features often fail to describe the high 
level semantic concepts in user’s mind. In this paper this problem is solved using a new approach based on 
projection of relevant and irrelevant images in to a new space with low dimensionality and less overlapping 
in relevance feedback level. For this purpose, first we change the feature space using Principal Component 
Analysis (PCA) and Linear Discriminant Analysis (LDA) techniques and then classify the feedback images 
applying Support Vector Machine (SVM) classifier. The proposed framework has been evaluated on a 
database consisting of 10,000 medical X-ray images of 57 semantic classes. The obtained results show that 
the proposed approach significantly improves the accuracy of retrieval system. 
 

Index Terms: Content-based image retrieval, semantic gap, relevance feedback, principal component 
analysis, linear discriminant analysis, support vector machine. 
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Fig. (1): Feature extraction and storing the feature vectors in 
feature database�
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Fig. (3): Proposed framework of medical images retrieval in RF level. 
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Fig. (4): Dividing the images in database in the retrieval time, 
total of images in the database: a+b+c+d, the retrieved images: 

a+b, the relevant images: a+c, the retrieved and relevant images. 
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Fig. (5): The Retrieval results of 20 images from class 25 (sagittal, cranium), (a) query image, (b) initial retrieval results, 5 irrelevant 

images specified by the user, (c) the retrieval results in the first iteration of RF, only 2 irrelevant images have been retrieved. 
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Fig. (6): The Retrieval results of 20 images from class 50 (other orientation, lower leg, foot), (a) query image, (b) initial retrieval 

results, 12 irrelevant images specified by the user, (c) the retrieval results after applying the third iteration of RF, only one irrelevant 
image has been retrieved. 
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Fig. (7): Precision-recall curves for proposed framework.�
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Table(1): The results of proposed framework based on four criteria, Pr(20), Pr(Re=0.5), Pr(Re=Pr) and Pr-Re area. 

,�Y�.B*��d�	���9�-�F"�	v��	@R��	�
����#�	@/4<���	� 	)20Pr(�%)5.0Pr(Re=��%Pr)Pr(Re=���

�1	J���RePr-&��

�	�!
����RF��Pr(20)��Pr(Re=0.5)��Pr(Re=Pr)���3	2��RePr-� �

L�(��RF 0.501 0.22 0.32 0.24 

01H�
 RF� �0.688 0.41 0.45 0.41 

01��� RF� �0.746 0.45 0.47 0.45 

01��� RF��0.813 0.49 0.495 0.52 
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1- Annotation�
2- Text-based image retrieval�
3- Content-Based Image Retrieval�
4- Texture 
5- Shape�
6- International Business Machines 
7- Magnetic resonance imager 
8- Computerized tomography�
9- Content-Based Medical Image Retrieval 
10- Structural�
11- Morphological Operator�
12- Adjacency Graph�
13- Statistic�
14- Model-based�

15- Autoregressive�
16- Markov Random Fields�
17- Gibbs Random Fields�
18- Transform�
19- Tamura�
20- Wavelet�
21- Gabor filter 
22- Boundary-based 
23- Region-based 
24- Moment invariants�
25- Fourier Descriptors�
26- Circularity�
27- Eccentricity�
28- Major Axis Orientation�
29- Query 
30- Low level 
31- Semantic Concept 
32- High level 
33- Semantic gap 
34- Relevance Feedback 
35- Semantic concepts 
36- Machine learning 
37- Support vector machine 
38- Gray Level Co-occurrence Matrix�
39- Contrast�
40- Correlation 
41- Homogeneity�
42- Coarseness�
43- Contrast 
44- Directionality�
45- Line-likeness�
46- Regularity�
47- Roughness�
48- Gaussian 
49- Signature functions 
50- Complex�Coordinates�
51- Curvature Function�
52- Cumulative Angular Function 
53- Centroid Distance 
54- Modified Polar Fourier Transform (MPFT)�
55- Cartesian space�
56- Euclidean distance measure 
57- Relevant 
58- Irrelevant 
59- Principal Component Analysis (PCA) 
60- Linear Discriminant Analysis (LDA)�
61- Orthogonal projection 
62- Uncorrelated�
63- Between-class measure�
64- Within-class measure�
65- Hyper plane 
66- Margin 
67- Lagrange multipliers�
68- Recall�
69- Precision�
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