
 12              Journal of Multimedia Processing and Technologies   Volume   7   Number  1   March 2016

An Effective Technique for the Content based Image Retrieval to Reduce the Semantic
Gap based on an Optimal Classifier Technique

Pranoti P. Mane1, Narendra G. Bawane2

1Research Scholar, S.G.B.A. University
Amravati, India.
2 S.B. Jain Institute of Technology, Management and Research
Nagpur, India
pranotimanep@gmail.com

ABSTRACT: Content Based Image Retrieval (CBIR) systems use Relevance Feedback (RF) in order to improve the retrieval
accuracy. Research focus has been shifted from designing sophisticated low-level feature extraction algorithms to reducing
the ‘semantic gap’ between the visual features and the richness of human semantics. In this paper, a novel system is
proposed to enhance the gain of long-term relevance feedback. In the proposed system, the general CBIR involves two
steps- ABC based training and image retrieval. First, the images other than the query image are pre-processed using
median filter and gray scale transformation for removal of noise and resizing. Secondly, the features such as Color,
Texture and shape of the image are extracted using Gabor Filter, Gray Level Co-occurrence Matrix and Hu-Moment
shape feature techniques and also extract the static features like mean and standard deviation. The extracted features
are clustered using k-means algorithm and each cluster are trained using ANN based ABC technique. A method using
artificial bee colony (ABC) based artificial neural network (ANN) to update the weights assigned to features by
accumulating the knowledge obtained from the user over iterations. Eventually, the comparative analysis performed
using the commonly used methods namely precision and recall were clearly shown that the proposed system is suitable
for the better CBIR and it can reduce the semantic gap than the conventional systems.
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1. Introduction

The size of the digital image collection is expanding quickly with the Internet’s improvement, and the accessibility of image
capturing devices, for example, digital cameras, image scanners. Numerous universally useful image retrieval systems have
created with the end goal of effective image seeking, skimming and retrieval tools are needed by clients from different
domains, including remote sensing, fashion, publishing, medicine, building design, and so forth [1]. Text-based and content-
based are the two structures. The text-based methodology can be followed back to 1970s. The images are physically clarified
by text descriptors, which are then used by a database management system (DBMS) to perform image retrieval in such
systems [2].
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In this methodology, there are two hindrances. A significant level of person activity is needed for manual annotation is the
first.

Annotation inaccuracy because of the subjectivity of human recognition is the second [3, 4]. Content-based image retrieval
(CBIR) was inaugurated in the early 1980s to beat the above hindrances in a text-based retrieval system. Images are filed by
their visual content, for example, color, texture, shapes in CBIR [5].

Image objects and image relations are in the pictorial database. To develop picture files, abstraction operations are defined to
perform picture object clustering and classification. Amid the previous decade, QBIC [6], Photobook [7], Virage [8],
VisualSEEK [9], Netra [10], SIMPLIcity [11] are few created business items and experimental prototype frameworks.

In the last method, the vital part of human intercommunication is the principal distinction between content based and text
based retrieval systems. To examine images and measure their similarity, people tend to utilize high level features (concepts),
for example, keywords and text descriptors. While the features naturally removed using PC visionsy stems is basically low
level features (color, texture, shape, spatiallayout, etc.). There is no immediate connection in the middle of the high-level
concepts and the low-level features [12].

Numerous sophisticated algorithms designed can’t satisfactorily model image semantics to portray color, shape, and texture
features, and have numerous impediments when managing broad content image databases [13]. Low level contents often
neglect to depict the high level semantic ideas in the user’s memory in broad experiments on CBIR systems [14]. Therefore,
CBIR performance is still long away from user’s desires. Level 1, level 2 and level 3 are the three levels of queries in CBIR.
The retrieval using primitive features, for example, color, texture, shape or the spatial location of image elements in level 1.
In which, ‘discover images like this’ is an example for typical query is query. Retrieval of objects of given method recognized
by derived features with some degree of logical inference in level 2 with an illustration, ‘discover a picture of a flower’.
Retrieval of images using abstract attributes, including a lot of high-level reasoning for the motivation behind the articles or
scenes portrayed in level 3. This incorporates retrieval of named occasions of pictures with passionate or religious importance,
and so on with query illustration, ‘discover photos of a euphoric group’ [15].

The gap between Levels 1 and 2 is the semantic gap, semantic image retrieval is the composition of Levels 2 and 3. More
particularly, the error between the restricted clear influence of low-level image features and the lavishness of user semantics
alluded as ‘semantic gap’ [16]. Significantly, users are obliged to present a sample image or portrayal as a query in Level 1
retrieval. Semantic image retrieval is more helpful for users as it supports query by keywords or by texture, if the user does
not have an example image. Hence, a CBIR system ought to give full support in connecting the ‘semantic gap’ between
numerical image features and the wealth of human semantics to bolster query by high-level ideas [17].

The state-of-the-art techniques in the previous process describe the degrading ‘semantic gap’ groups: (1) to determine high-
level ideas using object ontology, (2) using the machine learning tools to companion low-level features with query ideas, (3)
for consecutive learning of user’s design, inaugurating relevance feedback RF into a retrieval loop, (4) arousing semantic
template (ST), (5) to aid high-level image retrieval making use of both the visual content of images, and the textual facts
acquired from the Web for WWW (the Web) image retrieval [18]. Retrieval is hard and slighter common for Level 3.
Conceivable Level 3 retrieval can be found in domain-specific areas such as, art museums or newspaper library. Generally,
the current systems execute the retrieval at level 2. In these systems, there are three basic constituents: (1) low-level image
feature extraction, (2) similarity measure, (3) ‘semantic gap’ reduction [19]. The process of seeking for an image in order to
recognise the relevant and non-relevant images using a concept Query by Example (QBE) called as Relevance Feedback.
Investigation of relevant image to be further exact through user’s feedback [20].

This paper is ordered as follows: some of the latest work associated to the content-based image retrieval is bestowed in
section 2. The proposed system for the CBIR is depicted in section 3. The section 4 gives the results and discussion.
Conclusion and reference are given in the subsequent sections.

2. Related Work

Some of the recent related research work on this content based image retrieval for the semantic gap reduction is listed
below:



 14              Journal of Multimedia Processing and Technologies   Volume   7   Number  1   March 2016

Programmed investigation of his to pathological images were generally used computational image-processing systems and
future machine learning methods. Both computer-aided diagnosis (CAD) and content based image retrieval (CBIR )
frameworks was effectively created for diagnosis ,infection recognition, and decision support around there. Asoflate, with
the expanding measure of expounded medicinal data, vastscale and data driven systems had risen tooffer a guarantee of
spanning the semantic gap in the middle of images and diagnostic information. In [21] Xia of an Zhang etal. created adaptable
image retrieval techniques to adapt insightfully to enormous his to pathological images. In particular, it exhibited a supervised
kernel hashing technique, which influences  a measure of supervised data in learning to compress a 10,000 dimensional
image feature vector in to just ten binary bits with the informative signatures protected. These binary codes were then
recorded into a hash table that empowers real time retrieval of images in an extensive database. Basically,the supervised
information was occupied to link the semantic gap between low-level image features and high-level diagnostic data. A versatile
image-retrieval framework was depend on the supervised hashing method and accepts its execution on a few thousand his to
pathological images gained from breast microscopic tissues. Broad assessments were done as far as image classification
(i.e. ,benevolentvs .actionable classification) and retrieval tests. The framework accomplished around 88.1% classification
accuracy and promising time productivity.

The texture and spatial locality data was empowered using Curvelet transform (CT), which was a multiscale directional
transform. CT was widely used as a part of speckle noise reduction in synthetic aperture radar (SAR) imaging. Erkan Usluand
Songul Albayrak[22] had used CT for feature extraction in ground benefit classification. Two sorts of curvelet-based feature
extraction techniques were actualized for SAR. The first was characterized and utilized as a part of content based image
retrieval and was based on inferred Gaussi and is tribution parameterestimation for every curve let subband. A certified
technique  was  these cond execution that uses the utilization of curve let subband histograms, specifically, histogram of
curvelets(HoC). Utilizing the proposed curvelet-based feature extraction technique (HoC) on SAR information, better
classification exactness upto 99.56% were accomplished contrasted with unique informationan dH/A/α decomposition
features Information and aggregate experience in the assessment of anti-bullying interventions were spread cross wise
overwriting. Gathering it would contribute toward evidence-based anti-bullying intervention. Alexandros-Georgios
Chalamandaris and Danielle Piette [23] displayed the consequences of a methodical writing survey of there search approach
of school-based anti-bullying interventions (SBABIs). Articles were distinguished utilizing “bullying”  either as magic word
or subject heading on MEDLINE,PSYCINFO and ERIC. Web crawler impediments were additionally utilized as a part of are
quest to recognize qualified articles assessing SBAB Iinadole scence and young people. Further determination was based on
data through titles and digests and full content for a few articles. Content analysis of words, expressions or concentrates, in
like manner, to some pre-indicated criteria was utilized. Results present research techniques utilized as a part of terms of
assessment research designs, number of study gatherings, gathered data and the way data was gathered, procedure utilized for
analysis and qualities and impediments recognized by researchers concerning their research philosophy.

Ning Zhou and Jianping Fan [24] built up a programmed image–text arrangement algorithm was to accomplish more powerful
indexing and recovery of huge scale web images by adjusting web images to their most applicable helper content terms or
expressions. Initial, countless media site pages (which contain web images and their helper writings) were slithered and
divided into an arrangement of image–text sets (enlightening web pictures and their related content terms or expressions).
Second, close copy picture bunching was utilized to gathering extensive scale web pictures into an arrangement of groups of
close copy images as indicated by their visual similarities. The close copy web images in the same group offer comparative
semantics and were at the same time connected with a same or comparable arrangement of helper content terms or expressions,
which co-happen oftentimes in the important content blocks, in this way performing close copy image, clustering fundamentally
decrease the vulnerability on the relatedness amongst the semantics of web images and their auxiliary text terms or phrases.
Eventually, random walk was performed over an expression relationship system to accomplish more exact image content
arrangement by refining the significance scores between the web images and their helper content terms or expressions.
Experiments on algorithm assessment have accomplished extremely positive results on expansive scale cross-media site
pages.

New research patterns in Content based Video Retrieval have demonstrated the me models as a compelling tool to manage
the semantic gap challenge. In this situation, Ruben Fernandez Beltranand Filiberto Pla [25 ]focused on double focuson: (1)
it was gone for con templating how the utilization of distinctive subject models (pLSA,LDAandFSTM) influences video
retrieval execution; (2) an ovel incremental point model (IpLSA) was introduced so as to adapt to incremental situations in a
successful and productive way. A thorough examination among these four-point models was given utilizing two distinctive
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retrieval systems and two reference benchmarking video databases. Trials uncovered that pLSA was the best model in scan ty
conditions; LDA had a tendency to out flank whatever remains of the patterns in adense space, and IpLSA has the capacity
work appropriately in both cases.

3. Proposed system for the semantic gap reduction in CBIR

The objective of this paper is to develop a better system for content based image retrieval and to enhance the performance in
image retrieval from the database. The proposed CBIR system is motivated to improve the retrieval accuracy of the CBIR system.
This Image retrieval process conveyed in three steps: pre-processing, feature extraction and image retrieval. The proposed CBIR
system layout given in figure 1.

Figure 1. Architecture of proposed CBIR system

The proposed system for the CBIR to reduce the semantic gap using ABC based ANN is described so far. The system has two
main stages; they are ABC based training and Image retrieval. In the ABC based training phase, the database images are trained
in ANN based on ABC procedure. Before training, the database images are pre-processed to remove noise and resizing. Then,
the features like color, shape, texture, mean, and covariance are extracted from the pre-processed image. Later, the features are
grouped into four clusters using k-means algorithm to ease the training. After completing the training, the testing would have
conducted for the image retrieval. In the retrieval phase, the test image or query image achieves pre-processing and feature
extraction equivalent to that of the training phase. Then, based on the extracted features the ANN retrieves all the similar images
of query image.

The proposed system includes two main stages; they are ABC based Training and Image retrieval. The detail explanation of the
proposed CBIR system is explained in this section as follows.

3.1. ABC Based Training
In CBIR, the retrieval of image is acquired with the proper training of a classifier using the collection of images in CBIR. The
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Where, ‘Ii’ is ith input image in database and ‘N’ represents the total number of images in database.

3.1.2 Pre-processing
Pre-processing is the first phase in CBIR system. In is a familiar name. Pre-processing is the first phase in CBIR system. In
is a familiar name. An enhancement in the image data is the main purpose of pre-processing, that quashes undesired distortions
or improves some image features significant for further processing. Removal of noise and resizing is the main function of
image pre-processing.

Noise removal: In digital images, a random deviation of image density is the noise, perceptible as grain in film and pixel
level deviations. As nearly important to that of sharpness, the prominent image quality factor is the noise. The photon nature
of light and the thermal energy of heat from basic physics arises noise. Gaussian, Salt and pepper, Shot noise, Quantization,
Filmgrain, Anisotropicare these veral types of noise available within an image. In this, all noise  affects the pixel density of
an image.

Most of the noise is reduced by using median filter. A nonlinear method widely used to remove noise from images is the
Median filtering. This filter is very effective at preserving edges while removing noise. Consequently, ‘salt and pepper’ type
noise is removed particularly using this filter. The working principle of median filter is that replace each value by moving
through the image pixel by pixel with the median value of neighbouring pixels. Over the entire image, “window” is the pattern
of neighbours, which slides, pixel by pixel over the entire image2pixel. In order to calculate the median value all the pixel
value get sorted first in numerical order from the window, and then replace the middle (median) pixel value.

The corrupted pixel value is the noise which can be replaced using the corresponding windows median value in the median
filter. The middle position value is the median value of any sorted sequence.

Consider that the gray levels of any pixel value, in any window (wx) of size  n×n are represented by  and it
becomes  after sorting it in descending or in an ascending order Median filter is given in eqn.
(2).

    (2)

Resizing: Variable size images are resized to 256×256 sizes. First of all the image resizing are carried by gray scale
transformation technique. In this gray scale transformation is very simple yet very efficient image  retrieval  system  for  gray
scale  image based on two spatial feature of image local row mean  and  local  column  mean  which  can  be calculated by
dividing the 256×256 image into 4 different  parts  and  then  computing  the  Row Mean and Column  mean  of  each  part.
Since Row mean and column mean in image has some crucial  information  about  the  content  of  the image  therefore  using
this  parameter  an efficient CBIR system can be designed.

3.1.3 Feature Extraction
Feature extraction is defined as a set of features, or image characteristics to represent the information efficiently or
meaningfully, efficient for analysis and classification. As per the feature selection and extraction the clarity of the images

                                                                                                   (1)

proposed CBIR system utilized the ANN classifier for the better classification or prediction of most similar images, so that
the semantic gap gets reduced. The process includes in the ABC based training of ANN is given as follows.

3.1.1 Input Data Base
The input database contains various images, which are collected by different webpages. In the proposed CBIR, consider these
saved images as the input signal for the proposed CBIR system. The input image is represented as in eqn.(1).
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 (3)

Now considered a class of self-similar functions referred to as Gabor wavelets. Let g(x, y) be the mother Gabor wavelet,
then this self-similar filter dictionary can be obtained by appropriate dilations and rotations of g(x, y) through the generating
function as given in equation.(4).

(4)

Where m and n are scale and orientation integers of the wavelets, with m = 0, 1, 2... M-1, n = 0, 1, 2... N-1, M and N are the
entire sum of scales and orientations.

Texture Feature Extraction: Basically many type of texture feature extraction are used in image retrieval process for the
need of user requirement to retrieve an accurate image need a good texture extraction in the system. Gray Level Co-occurrence
Matrix (GLCM) a statistical method for examining texture features that consider the spatial relationship of pixels, also
known as Gray Level Spatial Dependence. To create the GLCM matrix, calculate the pixel with the intensity value i occurs in
a specific spatial relationship to a pixel with the value j. The distribution of co-occurring values at a given offset defined over
an image called as co-occurrence matrix or co-occurrence distribution. Mathematically, over an image I, the co-occurrence

matrix as c, parameterized by an offset , as given in equation. (5).

(5)

Where i and j are the image intensity values, p and q are the image I spatial positions and  is the offset depends on
the direction θ and the distance at which the matrix is computed as d. The ‘value’ of the image originally referred to
the grayscale value of the specified pixel is the ‘value’ of the original image, but could be anything, convert to 32-bit from
a binary on/off value and beyond. Important note that 32-bit color yield a 232 × 232 co-occurrence matrix.

Shape Feature Extraction: In Image, shape is defined by the external boundary of the image. Most of the image retrieval
system shape extracted by using Hu-Moment shape feature technique. For a 2D continuous function f (x, y)
the moment (sometimes called “raw moment”) of order (p + q) is defined as in equation. (6).

will improve accuracy of image retrieval. We are considered the common features like color, shape, texture, mean, and
covariance.

Color Feature Extraction: Most of the image are based on the RGB color combination in this CBIR system color features
are extracted by the use of Gabor Filter. Modulating a complex sinusoid by a Gaussian envelope to obtain a Gabor function.
For the case of one dimensional (1-D) signals, a 1-D sinusoid is modulated with a Gaussian. The 2-D Gabor function can be
specified as σx and σy  is the standard deviation and W is the sinusoid frequency of the Gaussian envelope as given in equation.(3).

(6)

For p, q = 0, 1, 2... Adapting this to scalar (greyscale) image with pixel intensities I (x, y), raw image moments Mij are
calculated by using equation. (7).

(7)

Mean: The average value for a statistician’s jargon of a signal is the mean, indicated by ì (Greek mu a lower case). In order to
calculate the mean, all the samples are added together, and divide by N. It looks like this in mathematical form in equation. (8).
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Standard deviation: The standard deviation is same as that of average deviation, but the averaging occur only on power
instead of amplitude. Before taking the average, square each of the deviations (remember, power  voltage2) in order to
achieve the standard deviation. To compensate for the initial squaring, taken a square root in order to finish. The mathematical
equation to calculate standard deviation as in equation. (9).

(9)

K-means Algorithm: In this training stage, ANN is trained by using extracted feature set based on ABC algorithm. In order
to speed of the training process the extracted features are clustered using k-means algorithm. Each cluster is send as separate
input to ANN.

Step involved in the k-means algorithm for clustering the image features is as follows:-

The cluster is formed based on the Euclidian distances of the objects in the K-means algorithm and cluster head selection
depends on features for the corresponding color, texture, shape, mean and standard deviation [20]. The conventional k-means
is performed in this method so the conventional process is followed in the clustering.

Step 1: consider ‘k’ number of centroids, if we need to cluster the data set into ‘k’ clusters, initially at random places in the
network.
Step 2: Calculate the Euclidian distance from each node to all centroids and assign it to centroid nearest to it. By this ‘k’ initial
clusters are formed.

Suppose there are n nodes are given such that each one of them belongs to Rd. The problem of finding the minimum variance

clustering of these nodes into k clusters is that of finding the k centroids  in  Rd is given in equation. (10),

(10)

Where, d (X, mj) denotes the Euclidean distance between Xi and mj. The points {mj}
k | j = 1 are known as cluster centroids or

as cluster means.

Step 3: Re-evaluate the positions of centroids in each cluster and check for the change in position from the previous one.

Step 4: If there is change in position of any centroid then go to Step 2, else the clusters are finalized and the clustering
process ends.

From the above steps the clustering of nodes into ‘k’ clusters can performed and the cluster heads in each cluster are to be
chosen. After clustering the cluster is given as the input for the ANN and the corresponding future load is obtained in the
output.

3.2.4 Artificial Neural Network
The procedure for the ANN is as follows:

The ANN comprises of a single input layer, and a single output layer notwithstanding one or more hidden layers. All nodes are
made out of neurons aside from the input layer. The number of nodes in every layer varies depending on the problem. The
complexity of the architecture of the network is reliant upon the quantity of hidden layers and nodes. Training an ANN is to

(8)
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Figure 2.  ANN Architecture

In equation. (10), Fi’ is the ith input value and ‘wj
O’ is the weights assigned between hidden and output layer, weight assigned

between input and hidden layer as ‘wij
I’ and M is the number of hidden neurons. The non-linear transformation of the resulting

sum is the output of hidden layer. Same process is followed in the output layer. The output values from the output layer are
compared with target values and the learning error rate for the neural network is calculated, which is given in equation. (12).

                                                                             (12)

In equation. (12),  is the kth learning error of the ANN, Y is the desired output and C is the actual output. Backward pass of
the back propagation algorithm is the error between the nodes transmitted back towards the hidden layer. Then, the training is
repeated for some other training dataset by changing the weights of the neural network.

Artificial Bee Colony (ABC) Algorithm: This algorithm is used for the optimization of neural network weights. Artificial
Bee Colony (ABC) algorithm is a robust, simple and population based stochastic optimization algorithm. This optimization,
which performs based on a particular intelligent behaviour of honeybee swarms, is easy to implement. In the proposed paper
we utilize this ABC algorithm for the optimization of neural network weights. Learning or training of ANN is the most
crucial process, in convention case the back propagation algorithm was used for training of ANN. In the proposed method we
use ABC algorithm, so that we can enhance the performance of ANN operation in the retrieval of image. The convention ABC
procedure is described as follows:

locate a series of weights that would give required values at the output when given distinctive examples at its input. The two
fundamental procedure of an ANN is training and testing. Figure 2 demonstrates an example of a simple artificial neural
network.

The proposed ANN consists of 5 input neurons they are color, texture, shape, mean and standard deviation. The number of
hidden neurons used in the ANN is 10 and single output neuron. The procedure for training and testing of the hidden neuron
is given below. The proposed ANN is called the feed forward neural network, consist of 5 input units, one output units, and M
hidden units (M = 10). First, the input data is transmitted to the hidden layer and then, to the output layer. Each node in the
hidden layer gets input from the input layer, which are multiplexed with appropriate weights and summed. The output of the
neural network is obtained by the equation (11) given below.

(11)
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In ABC algorithm, the bees are organized into three groups, they are Employed bees, onlooker bees and Scout bees. Then, the
number of food sources is equal to the number of employed bees and onlooker bees in the hive. This novel optimization
algorithm performs to attain the better ANN performance rather than the existing system. In particular, this algorithm is
realistic  to mitigate the classification error of the ANN by applying optimal weights in our proposed work. In the proposed
system, multi objective functions are used. The steps of the artificial bee colony algorithm are given below in detail.

Figure 3. Pseudo Code for the ABC algorithm

First, we initialize the position of all food sources. In ABC algorithm, each food source position represents a set of the
weights for the ANN. The initial population is generated randomly in this phase. Here the solution represents the weight as
given in equation. (13).

                        (13)

The f(x) values are calculated using the initial weights set. The fitness function is calculated by using eqn. (14).

(14)

• Fitness Evaluation Phase – The employed bees are in search for new food sources having more nectar within the
neighbourhood of the food source in their memory. After that it evaluates the fitness of the neighbourhood food source.

To produce the new solution from the previous solution, the employed bees use the following equation. (15).

(15)

Where, k, j are randomly selected index, which represents a particular solution from the population Φ is a random number
between [-1, 1].

After the evaluation of the food source by the employed bees, the probability value for each food source is determined by using
onlooker bees.

• Evaluate the probability values p for the solutions x using their fitness values with the formula as given in equation. (16).



                        Journal of Multimedia Processing and Technologies   Volume   7   Number  1   March 2016               21

(16)

• Onlooker bees produce new solutions from the selected solutions depending on pi and evaluate them.

• If the new solution has equal or better fitness than the old solution, then it is changed with the old one in the memory. Else,
the old is retained. If a solution is not improved over a prearranged number of cycles, then that food source is assumed to be
abandoned. The abandoned food source is replaced by new food source generated by scout bees.

• This procedure is continued until the termination criterion is reached.

The optimum weight set is determined using the implementation of the above said ABC optimization algorithm. The results
reveal that the classification error of ANN is minimized. The flow chart explains the processing of the artificial bee colony
algorithm in our proposed system. It is given below in detail.

3.2 Image Retrieval
A challenging task for the retrieval of large number of image database is the Image retrieval. In the retrieval phase, the test image
or query image achieve pre-processing and feature extraction similar to that of the training phase using the equations (1) to (9).
Then, based on the extracted features the ANN retrieve all the similar images of query image.

Figure 4.  Block diagram of image retrieval

The block diagram of image retrieval is given in Figure. 4 shows that the input query image is first given to pre-processing
stage for removing noise and resizing. Then, extract the features like Color, Texture, Shape, Mean and Standard Deviation
from the query image. Feature Extracted image are grouped by k-mean clustering technique in this clustered features are the
input for the ANN system. In this proposed method Artificial Neural Network based Artificial Bee Colony is used for
training of classifier. In this ANN system, tested image check the similarity to the trained images. Then the query image is
recognized and the corresponding image will be displayed. Similarity matched images are retrieved from the database.

4. Results and Discussion

The proposed CBIR system is implemented using MATLAB, in windows platform. Coral, Coil, and Caltech 101 Database are
the various database used in our experiment analysis. There are 10,908 images, each having the size of 384x256 or 256x384
in the Corel dataset. In these database, the reported results having ten semantic categories and each category having 100
images. Researchers are also executed on Columbia object image library (COIL) having 7200 images from 100 distinctive
categories to be further expands on the performance of the proposed system. The Caltech 101 image database is the finally
used database having 101 image categories and different number of images are there in every category. Manually, 30 categories
are selected with at least 10 images from every category for the simplification purpose.

In this experiment, 9000 images are pre-processed for noise removal and resizing (256x384, 384x256) through median
filter and gray scale transformation. Pre-processed image feature are extracted using Gabor Filter, Gray Level Co-occurrence
Matrix, Hu-Moment shape feature techniques for Color, Texture and shape of the image. The extracted features are clustered
using k-mean algorithm and each cluster are trained using ANN based ABC technique. In this experiment non trained 1000
image are the input (or) query image of the system 100 categories each categories contain 10 image in the system. The set
of sample input images are given in figure 5.
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Initially, the input images are sent for the pre-processing and fig 6 shows the pre-processed image. In this stage, the dataset
image noise is reduced by using median filter and the variable size images are resized to 256x256 sizes with the help of gray
scale transformation function.

Figure 5. Sample Input image

Figure 6. Pre-processed image sample

Then, the static features like mean and standard deviation, also the features Color, Texture and shape are extracted from the
image in the feature extraction phase. Then, the ANN is performed and the training image for neural network is given in
figure. 7.

Feature Extracted image are grouped by k-mean clustering technique in this clustered features are the input for the ANN
system. In this ANN system texted image are check the similarity to the trained images. Similarity matched images are
retrieved from the database. Finally, the retrieved image from the database is given in figure 8.

Figure 7. ANN training structure

The proposed system is related with the convention algorithms like BPA, GA and CS based ANN systems for the performance.
As compared with the previous methods the Table 1 shows that the True Positive (TP), True Negative (TN), False Positive (FP)
and False Negative (FN) of the proposed system is enhanced.
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Figure 8. Retrieved Image Sample

Training Method TP TN FP FN

GA 550 355 129 66

CS 485 452 97 66

Proposed 550 452 64 34

Table 1. Comparison of different systems for CBIR

Generally, the class association accuracy of the proposed CBIR is resulted =based on precision and recall calculated using
the formulas:

(17)

Where, NA(q) represents the related images equivalent to the query image, NR(q) represents entire retrieved images, and Nt the
entire relevant images present in the dataset. The ability of the system to retrieve only those images which are related for any
query image between all the retrieved images called as Precision or specificity. The ability of classifier systems in terms of
model association with their actual class called as Recall rate or otherwise as sensitivity or true positive rate. The graphical
representations of Sensitivity, Specificity, Accuracy, Positive Prediction Value (PPV), Negative Prediction Value (NPV),
False-Positive Rate (FPR), Matthews’s Correlation Coefficient (MCC) and False Discovery Rate (FDR) of BPA, GA, AGA
and AGCS techniques for the different number of data sets are shown and discussed below.

Figure 9. Sensitivity Comparison

(18)
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Figure 10. Specificity Comparison

Figure 11. Accuracy Comparison

Figure 12. FPR Comparison
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Figure 13. PPV Comparison

Figure 14. NPV Comparison

Figure 15. FDR Comparison
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Figure 16. MCC Comparison

The implementation results were given in fig 6and fig 8 and the comparative analysis is given in figure 9 to figure 16. Table 2
shows the Accuracy, Sensitivity, Specificity, Recall, Precision, NPV, FPR, FDR, and MCC are comparatively enhanced in the
proposed system.

Parameters Proposed GA CS

Accuracy 91 82 85

Sensitivity 94 89 88

Specificity 87 73 82

Recall 94 89 88

Precision 89 80 83

NPV 93 84 87

FPR 12 26 17

FDR 10 19 16

MCC 0.8237 0.6417 0.7071

Table 2. Comparison of various parameters with different systems for CBIR

The proposed system for the semantic gap reduction in CBIR is proposed using ABC based ANN technique. The comparative
analysis and results were clearly shown that the proposed system is suitable for the better CBIR and it can reduce the semantic
gap than the conventional systems.

5. Conclusion

Hence, the CBIR system provides a cumbersome activity for the users to cause a machine to understand their needs and to
get the images of their choice. Long-term relevance feedback tries to reduce the burden from the user by memorizing his
inputs over iterations. The paper proposed a method using ABC based ANN to update the weights assigned to features, and the
long-term learning approach are scalable. It neither requires any re-work each time a new image gets added within the
database nor demands huge memory to store any semantic relationship. Experiments conducted prove that the proposed
approach leads to best convergence and thereby substantially reduces the number of iterations required to achieve enhanced
retrieval accuracy. Thus, the research results show that the proposed algorithm achieves better in terms of the conventional
measures: recall-precision and retrieval accuracy.
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