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Abstract
To improve the retrieval accuracy of content-based image retrieval 
systems, research focus has been shifted from designing low-
level feature extraction algorithms to reducing the ‘semantic gap’ 
between the visual features and the human perceptron. With the 
advancement of internet, and availability of image capturing 
devices such as digital cameras, image scanners, the size of 
digital image collection is increasing rapidly today’s. It is used 
in different application areas such as for remote sensing, fashion, 
crime prevention, and publishing and in medicine etc. In this 
paper we are reviewing some current techniques and proposed 
an algorithm to reduce the semantic gap in CBIR system. The 
algorithm is used to convert DICOM images into jpg by using 
DCT (Discrete Cosine Transform) in matlab. It is a lexical study 
involved in the medical domain using medical ontology. 
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I. Introduction
Content-based image retrieval is one of the most emerging research 
areas [3]. For retrieving efficient images different retrieval tools 
and algorithms are used for fashion, crime prevention, military 
and medicine etc. Firstly there were two frameworks: text-based 
and content-based. The text-based images are manually annotated 
by text descriptors, which are used by a Database Management 
System (DBMS) to perform image retrieval. 
DCT may refer to discrete cosine transform, a mathematical 
transform related to the Fourier transform. DCT algorithm is used 
for compression of DICOM images on the bases of frequency and 
phase. In CBIR, images are indexed by their visual content, such 
as color, texture, shapes, similar features, color layout and Object 
ontology. Object ontology is based on color, shape, position and 
size. In RBIR systems, image similarity is measured at two levels. 
The first is region-level. That is to measure the distance between 
two regions based on their low-level features. The second is at 
image level. That is to measure the overall similarity of two images 
which might contain different number of regions.
Content Based Image Retrieval is a task of searching images from 
a large database and retrieval of an image, which are seems to be 
visually similar to query image. Content-based image retrieval 
uses the visual contents of an image such as color, shape, texture, 
and spatial layout to represent and index the images [4]. The CBIR 
system consists of following components in fig. 1.

A. Query Image
Query image is the image to be searched in the database. Whether 
the same image is present or not or how many are similar kind 
images are exist.

B. Image Database
It consists of number of images in the large database.

C. Feature Extraction
These feature vectors are used to compare the query with the other 
images and retrieval.

D. Image Matching
The information about each image is stored its feature vectors for 
computation process and these feature Vectors are matched with 
the feature vectors of query image.

E. Retrieved Images
It searches the previously maintained information to find the 
matched images from database. 

Fig. 1: Components of the CBIR

Semantic gap is the major problem area in CBIR. Human beings 
are able to understand both the low-level features and high-level 
terms of an image though it’s a difficult task to perform but 
machine can understand only low-level terms.

II. Low Level Features
To performance CBIR, image features can be either extracted from 
the entire image or from regions. It has been found that users are 
more interested in specific regions rather than the entire image; 
most current CBIR systems are region-based [2]. To perform 
RBIR, we have to implement image segmentation. Then, low-
level features such as color, texture, shape or spatial location can 
be extracted from the segmented regions.

A. Image Segmentation
Image segmentation is a difficult task. A variety of techniques 
have been proposed in the past, such as curve evolution, energy 
diffusion, and graph partitioning. Some systems design their own 
segmentations in order to obtain the desired region features during 
segmentation, be it color, texture, or both. These algorithms are 
usually based on k-means clustering of pixel/block features.

B. Color
Color is a very useful feature used in image retrieval. The RGB 
(Red, Green, and Blue) system is commonly used to represent 
color images. Color spaces shown to be closer to human perception 
and used widely in RBIR
Include, RGB, LAB, LUV, HSV (HSL), YCrCb and the hue-min-
max-difference (HMMD). Some  methods of presenting color 
features:

Color histograms• 
Color moments• 
Block-based• 

C. Texture Feature
Texture features commonly used in image retrieval systems 
include spectral features, such as features obtained using Gabor 
filtering or wavelet transform etc. Texture is not so well-defined as 
color features. However, texture provides important information 
in image classification as it describes the content of many real-
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world images such as fruit skin, clouds, trees, bricks, and fabric. 
There are some methods for texture feature:

Texture co-occurrence• 
Gabor filters• 
Wavelet based • 

D. Shape
Shape is a fairly well-defined concept. Shape features of general 
applicability include aspect ratio, circularity, Fourier descriptors, 
consecutive boundary segments etc. Shape features are important 
image features though they have not been widely used in RBIR 
as color and texture features.

III. Semantic Gap
There is an explosive use of image data that leads to more 
research and experiments with the images and image retrieval. 
This problem leads to a semantic gap which restricts the growth 
of CBIR. Semantic gap is the lack of correlation between semantic 
categories that a user requires and the low-level features that 
CBIR offer. 
Basically the difference between the low level features and high 
level features is semantic gap [1]. Researchers have proposed 
different techniques to reduce the semantic gap.

IV. Techniques for Reducing Semantic Gap
There are some techniques to reduce the semantic gap like Object 
ontology, Machine learning, Relevance feedback and semantic 
template etc, are represented in fig. 2 [5].

Fig. 2: Current Techniques of Reducing the Semantic Gap

A. Object- Ontology
Sometimes, semantics can be easily derived from our daily 
language. For e.g. sky can be described as “upper, uniform and 
blue region”. In systems using such simple semantics, different 
intervals are defined for the low-level image features, with each 
interval corresponding to an intermediate-level descriptor of 
images, for example, ‘light red, medium red, dark red’. Each 
region of an image is described by its average color in lab color 
space, its position in vertical and horizontal axis, its size and 
shape. Quantization of color and texture feature is the key in 
such systems. To support semantic-based image retrieval, a more 
effective and widely used way to quantize color information is by 

color naming.  Database images can be classified into different 
categories by mapping such descriptors to high-level semantics. . 
For example, ‘sky’ can be defined as region of ‘light blue’ (color), 
‘uniform’ (texture), and ‘upper’ (spatial location).

B. Machine Learning
There is two type of machine learning. Supervised and 
Unsupervised. These techniques are used to derive high-level 
semantic features for CBIR. Supervised learning is used to 
predict the value of an outcome measure based on a set of input 
measure. While in unsupervised learning, there is no outcome 
measure, and is used to describe how the input data are organized 
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or clustered.

1. Supervised Learning
The Supervised learning is based on the on the learning with a 
teacher from environment. Supervised learning such as support 
vector machine (SVM), Bayesian classifier are often used to learn 
high-level concepts from low-level image features. Supervised 
learning is basically designed for binary classification. SVM has 
to be trained for each concept. In the training stage, a binary SVM 
model is trained for each selected concept. 
For theoretical foundations, SVM has been used for object 
recognition, text classification, etc. and is considered a good 
candidate for learning in image retrieval system. 

2. Unsupervised Learning
Unsupervised learning is done without teacher from environment. 
Unsupervised learning has no measurements of outcome, the task 
is rather to find out how the input feature are organized or clustered. 
Image clustering is the typical unsupervised learning technique 
for retrieval purpose. It intends to group a set of image data in 
a way to maximize the similarity within clusters and minimize 
the similarity between different clusters. The traditional k-means 
clustering and its variations   and fuzzy clustering used for image 
clustering.

C. Relevance Feedback (RF)
RF is an on-line processing which tries to learn the users’ intentions 
on the fly. RF is a powerful tool traditionally used in text-based 
information retrieval systems. It was introduced to CBIR during 
1990s, with the intention to bring user in the retrieval loop to reduce 
the ‘semantic gap’. RF is used to adjust the search query instead 
of influencing the search algorithm. One can apply a learning 
algorithm which takes RF as input to re-rank the images.

The system provides initial retrieval results through query.1. 
User judges the above results as to whether and to what 2. 
degree, they are relevant /irrelevant to the query.
Machine learning algorithm is applied to learn the user’ 3. 
feedback.

Most of the current RF-based systems uses only the low level 
image features to estimate the ideal query parameters and do not 
address the ‘semantic’ content of images. 
That system works well if the feature vectors can well describe 
the query. In most of the RF-based systems, the similarity 
measurement is fixed while the importance or weight of each 
descriptor is estimated through the RF from users.

D. Semantic Template
Semantic template, is not widely used as the above mentioned 
techniques, is a promising approach in semantic-based improves 
retrieval accuracy compared to traditional methods using color 
histogram and texture features. Some other techniques for reducing 
semantic gap like use of linguistic terms, ALIPR, manual image 
semantic extraction etc.

E. Use of Linguistic Terms
Chih-yi Chiu proposed a method for reducing semantic gap 
between low-level features and high-level concepts. Tamura 
texture features are extracted form the images. The tamura features 
can be changes to linguistic terms i.e. high-level concepts. Each 
tamura feature is classified into five linguistic terms. For e.g. 
coarseness is divided into five terms as very fine, fine, medium 
coarse, coarse and highly coarse.

F. Manual Image Semantic Extraction
This is a common ways to describe image in high level. The user 
has to manually annotate every image by entering some descriptive 
words when the images are loaded. It is based on whole image but 
the objects and features in the image cannot be described.

V. Algorithm
Step 1:
Create the database of DICOM images for Medical informatics 
and Telemedicine from the following resources:-
1. From clinics
2. from medical practitioners
3. Database from net about the research industries.
Step 2:
Convert the collected database into indexing form.
Step 3:
Develop fuzzy algorithm for reducing semantic gap by using 
clustering techniques.
Step 4:
Develop the DCT algorithm for compression from DICOM to 
JPG conversion.

Where G, is unquantized coefficient of DCT.
Step 5: 
Identify the features for mapping images on the basis of:

Texture• 
Resolution• 
Color• 
Size• 

Step 6:
Develop techniques for reducing semantic gap in CBIR.
Step 7:
It is hard to relate low level features to high level perceptron for 
reducing semantic gap. So we create a structured query system.
Step 8:
“The query step is done by using Query by Text and Image”, 
which is content based image retrieval system.

VI. Methology
The proposed algorithm is used to convert the DICOM images 
into JPG through compression in matlab. First of all we develop 
a database of DICOM images from hospitals and practitioners 
and convert it into indexing form. The proposed algorithm is 
based on the fuzzy algorithm which is used to reduce the semantic 
gap between low level features color, texture, resolution etc 
and high level perceptron. The current techniques are given in 
this research for reducing semantic gap in CBIR. The DICOM 
images are converted into JPG through DCT. DCT is referred 
as discrete cosine transform. DCT separating images into parts 
of different frequencies and phases. Conversion is done through 
DCT for telemedicine and for making clinical decision support 
system. Basically Telemedicine is used for doing survey of disease 
from particular areas. Which is also helpful for doctors, clinical 
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management and pharmacists? So after that we create a structured 
query for for retrieving DICOM images  in CBIR. SNR is signal 
to noise ratio. This image is a output of DCT coefficient with 
SNR. We take here number of coefficients taken for compression. 
It computes signal Vs noise ratio. If the cofficients of signal of 
increased and noise is decreases then it would give better results 
and if the there will be more noise ratio then there is no better 
results and less clarity of image. If we take number of cofficients 
between 10 to 20 then it would give better results.

VII. Results
The results are taken from the proposed algorithm through DCT 
in matlab.
1. First of all open the DICOM images from a particular file or 
folder and select them in the Telemedicine for converting the 
DICOM images into JPG. 
Do operations on that image, like we can see the image in different 
pint of views. We can measure the distance where the problem 
is. Then save them.

Fig. 3: Screenshot 1, Window to Open DICOM Image for 
Converting in JPEG

2. In this result the DICOM image CT scan of brain is shown and 
it is helpful for the doctors to find the diseases. The doctor can 
see by enlarging a particular part where the problem is through 
zoom function. They can do measurements in that part where 
the problem is. 

Fig. 4: Screenshot 2, cT Scan of Brain in DICOM View

Then Convert the DICOM image in JPEG for retrieving easily. And 
the techniques for reducing the semantic gap are used here.
3. The doctors can see the DICOM image from different point 
of views. This CT scan is shown in 3 by 3 matrixes. So they can 
compare it with the old CT scans to cure the patient.
It is a content based image where all the information about the 
CT scan is resides on the images. After converting the DICOM 
image into JPEG, save it with .jpeg extension in your folder. Then 
compress the image by DCT. The techniques for reducing semantic 
gap are used by clustering the image through fuzzy algorithm.

Fig. 5: Screenshot 3, CT Scan of brain in DICOM view in 3 by 
3 matrixes

4. This is a list of patient’s records which is helpful to doctor and 
in telemedicine. The doctor can see the history of old patients to 
compare it with new patients. The government can take help from 
this record for providing Facilities to hospitals. Basically this 
record is used in for making Clinical Decision Support System 
and in Telemedicine. In this record there is Patient Id, Patient 
name, Address and phone no also. The history of that disease and 
previous medicine are also keep in this record.   

Fig. 6: Screenshot 4, Patients Records
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5.  DCT is referred as discrete cosine transform. DCT separating 
images into parts of different frequencies and phases. The eight 
basis vectors for the discrete cosine transform of length eight. 
Discrete cosine transfer is used to compress the image. The 
coefficients are the elements of the transform, which may be 
regarded as reflecting the amount of each frequency present in 
the input. The lattice of bright dots is formed by power the DCT 
coefficients from each of the DCT blocks. To reduce the dominance 
of these terms, we display the image with a gray level range. 
Quantization is the process of reducing the number of possible 
values of a quantity, by reducing the number of bits.

Fig. 7: Screenshot 5, Power of DCT Coefficients

6. This image is a output of DCT coefficient with SNR. We take 
here number of coefficients taken for compression .It computes 
signal Vs noise ratio. If the coefficients of signal are increased 
and noise is decreases then it would give better results and if the 
there will be more noise ratio then there is no better results and 
less clarity of image as shown below. In this result original image 
is very clear. But when we decrease its coefficients to 1, it is not 
proper visible. After that when we increasing the coefficients it 
is going to be clear.

Fig. 8: Screenshot 6, Effect of no of Coefficients

7. SNR is signaling to noise ratio. This image is a output of DCT 
coefficient with SNR. We take here number of coefficients taken for 
compression .It computes signal Vs noise ratio. If the coefficients 
of signal are increased and noise is decreases then it would give 
better results and if the there will be more noise ratio then there 
is no better results and less clarity of image. The images to be 
compressed are transformed into DCT coefficients. Select the 8x8 
DCT transform, and select all DCT coefficients for compression.  
Load the image, and compute SNR-bit rate curves using different 
DCT block sizes, keeping the compression of the DCT coefficients 
fixed. In this result if we take number of coeficients between 10 
to 20 then it would give better results.

Fig. 9: Screenshot 7, Signal to Noise Ratio

VIII. Conclusion
We have reviewed the introduction of some techniques used in 
reducing the semantic gap. Ontology-based algorithms and manual 
image semantic extraction method are easy to design. , machine 
learning techniques are required to learn more complex semantics 
due to its simplicity in implementation. RF is used to adjust the 
search query instead of influencing the search algorithm. We can 
apply a learning algorithm which takes RF as input to re-rank 
the images. The problem is that most current systems requires a 
number of iterations before it converges to a stable performance 
level, but users are usually impatient and may give up earlier. 
DCT algorithm is used for compression of DICOM Images by 
converting DICOM images into JPG on the bases of different 
frequencies and phases. The proposed algorithm is helpful in 
telemedicine and medical informatics.

IX. Future Work
In this research we develop an algorithm for the managing DICOM 
Images by converting them into JPG because their size is very 
large. After all we can broadcast the whole of database by HL7. 
HL7 is stands for Health Layer 7 which is used for message 
passing.
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