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An Interactive Approach for Retrieval of Semantically Significant Images

ABSTRACT: Content-based image retrieval is the process of recovering the images that are based on their primitive features
such as texture, color, shape etc. The main challenge in this type of retrieval is the gap between low-level primitive features and
high-level semantic concepts. This is known as the semantic gap. This paper proposes an interactive approach for optimizing
the semantic gap. The primitive features used are HSV histogram, local binary pattern histogram, and color coherence vector
histogram. The mapping between primitive features of the image and its semantic concepts is done by involving the user in the
feedback loop. Proposed primitive feature extraction method shows improved image retrieval results (Average precision
73.1%) over existing methods. We have proposed an innovative relevance feedback technique in which the concept of promi-
nent features is introduced. On the application of the relevance feedback, only prominent features which are having maximum
similarity are utilized. This method reduces the feature length and increases the efficiency. Our own interactive approach for
relevance feedback is not only computationally simple and fast but also shows improvement in the retrieval of semantically
meaningful relevant images as we go on increasing the iterations.
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1. Introduction

Images play an vital role than  the  text,  even words cannot describe what the  information  contained  in  the  image. Tremendously,
everything is available in digital form in today’s digital world. Now a days everyone prefers to store the images digitally than
printing, hence digital image database is growing rapidly. And with the above situation comes a need to find an image from the
available database as fast as possible. There are number of algorithms available to retrieve similar images. The retrieval algorithm
using primitive features contents such as texture, shape, color is known as content-based image retrieval (CBIR). The other
algorithm called Text based image retrieval identifies the similar images based on the textual words linked with the images. But it’s
a lengthy manual labor to assign every image some keywords. In case of CBIR, it is observed that the images retrieved do not pass
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the criteria of user’s intention and thus there is a semantic gap between the images retrieved and the user’s mind. To reduce this
gap, we have introduced user’s interface in the system in a form of feedback. This approach is known as the interactive approach
[1-3].

The analysis in the CBIR system for the image contents for indexing and retrieval via the low-level features, for instance color,
shape and texture. These systems pursue  to  fuse  low-level  features  with  high-level  features in order to accomplish higher
semantic performance  that  contain  perceptual  information  of human  beings  [4].  There are two important steps in CBIR – (i)
Feature Extraction (ii) The features of database images are matched with the query image [5]. Though,  two  main  characteristics
are ignored:  (1)  the semantic  gap  amid  the  high  level  and  low  level  features,  and  (2)  annotation  of  human perception of
visual content.

Specifically, the important characteristics of the retrieval process of the proposed approaches for CBIR have not explored, i.e. the
semantic gap [4]. Here, the author proposed a relevance feedback (RF) based CBIR system, which utilize the primitive features of
the high-level query given by the user. In every feedback loop, the feature weights are updated according to the user’s feedback.
Here, the experimentation is done on a large database and promising results are obtained. An RF model for CBIR is proposed
where the user assigns weights to image features which are captured by the model and then the results are obtained for retrieval
purposes. The above approach has given a good interpretation of data. In addition to this while formulating the query, the
negative examples are integrated and, therefore, the retrieval speed and the accuracy is improved.

A feature adaptation concept is worked based upon relevance feedback [5]. The parameters of the query and feature weights are
dynamically regulated along with the image type and image number to congest semantically valid images. When compared to the
existing RF techniques, the author suggests that there is a requirement of improvement in the accuracy.

The proposed methodology worked at two levels. Initially, the images are ranked by distances to the query image. In the second
level, an interactive approach using relevance feedback is used by involving the user in the feedback loop. After every retrieval
cycle, the user labels three relevant images which are used to redefine the query and retrieve similar images. The first level
comprising of feature extraction using local binary pattern (LBP), HSV histogram (HSVH) and color coherence vector (CCV) [6].
The retrieval results using this proposed methodology are also compared with another feature extraction method [7]. It was
marked that our approach for primitive feature extraction [6] proves to be better than other approaches. The relevance feedback
technique proposed by us is simple and computationally fast. In addition to this, the retrieval of semantically meaningful images
was improved with the increasing iterations.

The rest of the paper is organized as follows. The literature survey is given in section 2. The methodology is explained in section
3. Experimentation is given in Section 4. The results are discussed in section 5. Section 4 dictates the conclusion of the work
proposed.

2. Related Works

Han et al. [8] proposed a method that combines primitive features and semantics seamlessly. Classification techniques and an RF
are used to reduce the gap between low-level image features and high-level human semantics. Bayesian learning technique is
utilized for classification of images whereas color coherence histogram, Gabor filter, edge direction coherence histogram are used
for feature extraction. Matching degree between keywords is analyzed for similarity measure. The author B. Patil and B. Kokare [9]
used a Riemannian Manifold learning algorithm for reduction of SG in CBIR. The author proposed an RF technique which
involved positive and negative (relevant/irrelevant) images stated by the user during the feedback. They have pre-computed the
cost adjacency matrix and its Eigenvectors corresponding to the smallest Eigenvalues and then applied the Riemannian Mani-
folds learning concepts to estimate the boundary between positive and negative images.

A spacious status of late and momentum research on context-based Information Fusion (IF) frameworks was presented by
Snidaro et al. [10], they following back the bases of the first thinking behind the advancement of the idea of “context”. It indicates
how its fortune in the appropriated processing world in the long run pervaded in the world of IF, talking about the present systems
and methods, and implying conceivable future patterns. On the off chance that procedures can speak to context at diverse levels
(structural and physical constraints of the situation, from the earlier known operational tenets in the middle of elements and
environment, dynamic connections demonstrated to interpret the framework yield, and so on.). Notwithstanding the overview, a
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few novel context exploitation dynamics and engineering perspectives unconventional to the fusion domain are introduced and
examined.

Rose et al. [11] proposed local texture description framework (LTDF) prior demonstrated the significance of eight sampling
focuses that lie circularly at a sure separation separated from a pixel under thought in recognizing diverse face pictures. As of late,
a local texture descriptor to be specific local directional number pattern (LDN) is acquainted with encode the directional data of the
structure of a face’s texture. Consolidating the ideas of LTDF and LDN, this paper proposes another texture descriptor to be
specific LTDF-based adjusted local directional number pattern (LTDF_MLDN). LTDF_MLDN depicts a texture pattern with the
sampling focuses at disparate range. Viability of the framework is tried for the diverse issues in face recognition utilizing five
benchmark databases. Test results uncover the viability of the proposed descriptor over the best in class approaches.

Xu et al. [12] presents a novel hybrid relevance feedback (RF) system for shape-based retrieval of spine X-ray images. Another
shape similarity measure that considers both entire shape and fractional shape matching is exhibited. The proposed RF architec-
ture incorporates separate retrieval and feedback modes to request client’s sentiment for refining retrieval results. A one of a kind
short-term memory methodology is actualized to stay away from rehashed demand for client’s feedback on the same, officially
endorsed, and recovered pertinent images. An automatic weight updating scheme is created to introduce the shape-based
retrieval, spine X-ray images, images on which it is best for the client to give feedback. Fusing all these extraordinary features, the
proposed RF retrieval system can lessen the crevice between high-level human visual perception and low-level modernized
features. Trial results show general retrieval accuracy change of 22.0% and 17.5% after the second feedback cycle for recovering
spine X-ray images with comparable osteophytes severity and sort, individually.

3. Proposed Methodology for Retrieval of Semantically Significant Images

The complete flow of the system is as shown in Figure 1. To reduce the gap between low-level primitive features and high-level
semantic concepts is the main aim of the CBIR retrieval. This work proposes an interactive approach for optimizing the semantic
gap. The primitive features used are HSV histogram, local binary pattern histogram, and color coherence vector histogram. The
mapping between primitive features of the image and its semantic concepts is done by involving the user in the feedback loop. We
have proposed an innovative relevance feedback technique in which the concept of prominent features is introduced. On the
application of the relevance feedback, only prominent features which are having maximum similarity are utilized. This method
reduces the feature length and increases the efficiency. Further process in the proposed system is discussed below.

3.1 Preprocessing of Image
Operations at the lowest level of abstraction on images called pre-processing and these step focuses on image feature process-
ing. It has the main purpose to future processing the images that enhances some image features or suppresses unwilling
distortions for the improvement of the image. Preprocessing of the image is done so as to get the image in the desired form to
perform operations on the image. All the database images are resized to 256x256 pixels for ease of operation. The RGB image is first
converted to HSV [13-15] format.

RGB to HSV conversion is done because this recorded RGB color fluctuates significantly with the camera direction, surface
orientation, the illumination point, illumination spectrum and the interaction of light with the object. This inconsistency should be
allocated with in one way or another. Moreover, the way how a human perceives color is a complex issue where many efforts are
taken to retrieve perceptual similarity. The HSV color model is generally used due to its invariant properties. The hue component
does not vary with camera view-point and object orientation which occurs due to illumination and therefore mostly used for the
retrieval of the object.

3.2 Feature Extraction
Feature extraction is the process of describing the image by considering parameters known as features (color, edge, texture etc)
from a given image. A feature is defined as a descriptive parameter that is extracted from an image. The effectiveness of image
retrieval depends on the effectiveness of features/attributes used for the representation of the content. An important issue is the
choice of suitable features for a given task. Effective image retrieval can be achieved by collaboratively using color, edge density,
and histogram bins. The different features such as color, Edge density and histogram pixel n formation are taken which collec-
tively form a 136 dimensional feature vector. Color component consists of average and variance in RGB space and taken a
histogram bins. Edges are identified using sobel edge detector and from that obtain edge density. We have used color features
[16, 17] like color coherence vector, color histogram, and local binary pattern to identify the similarity between images. Let’s see
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Figure 1. System Flowchart

the brief idea about each used feature.

HSV histogram (HH)
Color histogram [18-21] passes on the information about the quantity of event of each color in an image for a given color space.
It is a graph with color on one axis and a comparing number of pixels of each color on another axis. The Color histogram does not
vary with rotation, translation about an axis perpendicular to an image and gradually varies with rotation about different axes
occlusion and change of distance to the object. Color Histogram is a regularly utilized feature to extract color information of an
image and as often as possible utilized as a part of CBIR framework, which contains recurrence of each color. A color histogram is
basically a distribution of colors in any digital image. We extract color histogram in RGB and HSV color spaces. Color feature is a
standout amongst the most important things to access the image. The color of an image is spoken to from the famous color spaces
like RGB, XYZ, YIQ, L*a*b, U*V*W, YUV and HSV. HSV color space gives the best color histogram feature, among the diverse
color spaces.
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(1)

(2)

(3)

A Color histogram of an info image is characterized as a taking after vector F = {F(0), F(1), L, F(i), L, ....  F(N)}, where i signifies
the color bin in the color histogram. N indicates the aggregate number of bins utilized as a part of color histogram and F(i) means
the aggregate number of pixel of color I in an image. Commonly, every pixel in an image will be in support to color histogram bin.
So that, in the image color histogram, every bin esteem gives the quantity of pixels those have the same comparing color. Color
histogram ought to be normalized to think about the images in different sizes. The normalized color histogram F´ is characterized
as,  Where,

Every pixel for multi-spectral images speaks to a self-assertive number of measurements, the color histogram when all is said in
done is N-dimensional, with N being the quantity of measurements taken. We lessen the quantity of bins by quantization for being
the computationally proficient.

Color Coherence Vector (CCV)
A [22, 23] gives us the information whether a pixel belongs to a large similarly colored region. We refer the significant regions as
the coherent regions in order to characterize the significant images. Color coherence vector classifies each pixel as coherent or
incoherent depending on the criteria specified by the user. For a pixel to be coherent, it should be a part of a big connected
component. Here we have given an area of 50 as a threshold i.e. area greater than 50 comes under big connected component and
areas less than 50 comes under small connected components. In this way, the color coherence vector is being calculated.

In CCV technique pixels of each color are assigned to either coherence or incoherence group. If one pixel belongs to a large
similarly-colored region, it is called coherence, otherwise it is incoherence. Since there is additional information stored in the CCV
technique, the corresponding results of the image retrieval method have been much better than the histogram method. In CCV
method a three dimensional vector is calculated for each image [24]. Subsequently, the resultant vectors are compared in order to
find the similar images with the query ones. Euclidean Distance method is investigated to the image comparisons as well as the
similarity measurements.

Local Binary Pattern (LBP)
Local Binary Pattern (LBP) is one of the suitable features for texture classification. It assigns a new value to the pixel of an image
based on its neighborhood intensity levels. LBP labels the pixels of an image by thresholding the neighborhood of each pixel and
we get a binary number as a result. LBP is widely used in many CBIR applications due to its distinguishing power, computational
simplicity and robustness to monotonic intensity variations caused due to illumination changes.

HSV (HSL, HSB) models are much closer to human eye impression of color, yet are perceptually not uniform. The segments of
these models are: Hue, Saturation, and Value (gentility or splendor). The hue represents to the chromatic component in this model
and it is the meaning of a color by the combination of the primary colors. Immersion alludes to the power of a specific tone in a
color. The estimation of a color alludes to the intensity (the softness or the haziness of the color) keeping in mind the end goal to
utilize a good color model for a particular application, change between color models is essential. A decent color model for an image
retrieval framework ought to protect the apparent contrasts in color.
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There are 24 values of the color histogram, 16 local binary pattern values, and 48 color coherence vector feature values. So the
feature matrix is of dimension 1x88 for the query image. We have created a database of 800 images; the feature matrix of database
images is Fq as shown in Eqn. (5).

As the user enters the query image, we calculate the feature matrix for the query image as shown above as Fq and compare it with
the feature matrix of database images and find out the corresponding Euclidean distance DE as shown in Eqn. (6).

After the 1st iteration, the system will ask the user for user’s opinion. If he is not satisfied with the result, the system will ask the
user for three most relevant images according to user’s intention.

Then these three images are taken as query and again all the features are extracted for these three images. Here we have
introduced a concept of prominent features. Prominent Features are the features with a minimum difference. Out of 88 primitive
features, 30 prominent features are selected and feature matrix is computed as shown in Eqn. (7).

3.3 Relevance Feedback (RF)
We know that there is constantly a gap between the high-level human semantic and primitive features because to retrieve the
foremost results primitive features are not adequate. We have introduced users interface in the system to reduce the semantic gap
in the form of relevance feedback [25 and 26].

The low-level features [27] like HSV histogram (HH), color coherence vector (CCV) and local binary pattern (LBP) are calculated.
A matrix is created named FD , where all feature values are saved as shown in Eqn.  (4)

In the 2nd iteration, only the prominent features are considered while calculating Euclidean distance and the feature vector length

(4)

(5)

(6)

(7)
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of the new query is 30. The system asks for three most relevant images from the user, these images are again considered as query
image and the process is repeated to retrieve 10 relevant images. While considering the 2nd query image, common images are
discarded. The same procedure is applied for the 3rd query provided by the user and the corresponding results are displayed. This
process repeats itself until the user is satisfied. This interaction of the user with the system is the relevance feedback. It is
observed that the system gives improved results in 2nd or 3rd iteration.

3.4 System Algorithm

Step 1: Accept the input query image.
Step 2: Convert the RGB image to HSV format
Step 3: Compute the low-level features of the query image and form the
feature vector matrix
Step 4: Compare the query feature vector with the database feature vector.
Step 5: Calculate the Euclidean Distance.
Step 6: Display the top 20 images with minimum distance.
Step 7: Ask the user if he/she is satisfied with the results,

  if yes go to step 12
Step 8: If no, get the rank of most relevant 3 images from the user.
Step 9: Calculate prominent features for selected images. And find the Euclidean
distance using only these prominent features.
Step 10: Display 10 images per query by discarding the common images.
Step 11: Go to step 7
Step 12: End

Figure 2. Pseudo code for the proposed algorithm

In our proposed algorithm shown in Figure 2, first accept the query input image, then convert the RGB image in to HSV format.
Computing the entire low level features of the query image will form a feature matrix. After extracting the low level features,
compare the query feature vector with the database feature vector. Then find out the corresponding Euclidean distance and
display the top 20 images with minimum distance. Check whether the user is satisfied with the result, if the user is not fulfilled with
the result get the rank of more relevant three images from  the user. Next, calculate the prominent features for selected image and
find the Euclidean distance for these prominent features. Finally, 10 images get displayed per query by discarding the common
images. Then, check the result by the user for satisfaction and if the user not satisfied repeat the process until to satisfy the user.

4. Experimental Results and Discussion

The subset of Corel Database is the database used in this paper [28]. There are 1000 images from 10 different classes in the
database. The ten classes are buildings, elephants, Africans, beach, bus, dinosaurs, horses, snowy mountains, roses, and food.
Each category of Sample images are shown in Figure 3. The database is divided into 20:80 ratios. 20 images of each category are
used for testing and 80 images of each category are trained to create the database.

In the first level of experimentation, the image features were extracted using two primitive feature extraction methods. One method
uses a hybrid approach [26] using shape and texture and another method includes an approach which integrates global basic
color features and the features exploring the spatial relationships i.e. LBP and CCV. This method integrates many orientations and
keeps a comparatively low feature size.

The performance of the proposed algorithm is assessed by using two parameters, recall, and precision. Precision is based on the
total number of images retrieved and number of relevant images retrieved. A precision of value 1.0 indicates that every image
retrieved by the system was relevant. Let x be the number of relevant images retrieved and y be the total number of images
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Figure 3. Sample images from COREL database

A recall is based on the number of retrieved relevant images and the total number of images relevant to the database. A perfect 1.0
value for Recall value indicates 100% retrieval of relevant documents or images. Subsequently, it describes how effectively the
CBIR system retrieves all the relevant images for a particular query image. Let total number of relevant images be z in the image
database.

retrieved. Precision is then given by Eqn. (8).

Table 1 gives the average recall by method 1 and proposed LLIF extraction method for primitive feature extraction i.e. method 2
without relevance feedback (RF). There is a huge difference between the recall by both the methods. The recall by Method 1 lies
in the range of 2% to 5.35% maximum. For the class Dinosaurs we are getting the highest recall of 25%. As the images of this class
are prominent by shape and there is just one object on the background, both the methods successfully retrieve the correct images.
This is not the case with other class images. Still the proposed method which integrates the global basic color features, CH and
the features exploring the spatial and structural relationship (LBP and CCV) is highly successful in retrieving large number of
number of relevant images. By method 2 we get the recall in the range of minimum 3% up to maximum 25%. In addition to this the
average recall is gotten to be more than 13% which is quite higher than that of using method 1. The retrieval results are improved
by a significant amount when the RF is applied. Table 2 describes the average precision with RF by method 1 and method 2. The
retrieval results show that after the use of RF, the average precision increases iteration wise. As we go on increasing the iterations,
the number of relevant images retrieved increases except some exceptional cases. It depends upon the kind of query being feed
back to the system. 100% precision is observed in case of Dinosaurs.

By method 1 the average precision goes up to 35.42% in iteration 3. As we go on increasing the iterations, we can achieve better
results. Category wise results are shown in Fig. 4 and Fig. 5. Table 2 shows the average precision by proposed method. In first
iteration itself this method gives very good results. As we marked that for the classes like Africans, Buses, Horses the precision
is very good in first iteration. Here we applied relevance feedback and observed the results for second iteration. The precision
improves hardly by some amount in second iteration. We get precision in the range of minimum 30% up to maximum 100% in third
iteration. Average precision in this case is found to be 57.03%. We can improve the results by increasing the number of iterations.
It is observed that more semantically similar images are gotten as the iteration continues increasing.

(8)

(9)
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Category Method 1 Proposed method (Method 2)

Africans 2.20 13.44

Beach 4.55 9.94

Buildings 3.65 10.00

Bus 3.15 16.25

Dinosaurs 25.00 25.00

Elephants 3.55 3.25

Roses 3.45 9.31

Horses 3.55 22.38

Snowy mountains 5.35 9.30

Food 3.45 13.00

Average Recall for
all test images 5.79 13.19

Table 1. Results (Average Recall) for LLIF extraction for CBIR without relevance feedback

Table 3. Average Recall with Relevance Feedback

Table 3 gives idea about average recall with RF by both the primitive feature extraction methods. Category wise results are shown
in Fig. 6 and Fig. 7. As the iterations increases, the percentage recall increases. By method 1 the average recall lies in the range of
5.8% up to 10.3%. We can improve the recall further by performing more number of iterations.

In case of the retrieval by proposed LLIF extraction method, initially the recall values were found to be good. They improved
further with increasing iterations. We get a recall of minimum 10% up to maximum 37%. Average recall is found to be 17.6% in the
third iteration. It is observed that proposed method i.e. method 2 is found to be more efficient to give semantically significant
results. In addition to this the retrieval results from Table 1 to Table 3 show that the proposed relevance feedback approach is
found to be improving significantly irrelevant of any of the LLIF extraction techniques for the retrieval of semantically significant
images.

Although the hybrid method (M-1) [26] includes shape and texture features for feature extraction at level 1, it produced insubstan-
tial results as shown in Fig. 4 and Fig. 5. It is observed that the proposed method (M-2) which integrates the global basic color
features, CH and the features exploring the spatial and structural relationship (LBP and CCV) [6], delivered improved results as

Table 2. Average Precision with Relevance Feedback
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Figure 5. Retrieval Results (% Recall) by proposed RF algorithm. (Primitive feature extraction using method M-1)

Figure 4. Retrieval Results (% Precision) by proposed RF algorithm. Primitive feature extraction using method M-1)

shown in Fig. 6 and Fig. 7. However, the semantic gap reduces significantly with each feedback loop by using the relevance
feedback in both the cases. We have utilized relevance feedback approach as a part of the second level of retrieval for both the
strategies. Here, the user’s contribution proved to give enhanced retrieval results.

With every iteration, the retrieval of semantically significant images increments for every one of the categories. The retrieval
results for one of the queries as shown in Fig. 8 are shown in Fig. 9, Fig. 10 and Fig. 11. It is observed that more similar images are
obtained as the iteration goes on increasing. It is observed that more semantically similar images are gotten as the iteration
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Figure 6. Retrieval Results (% Precision) of proposed RF algorithm. (Primitive feature extraction using our method M-2)

Figure 7. Retrieval Results (% Recall) of proposed RF algorithm.(Primitive feature extraction using our method M-2)

continues increasing.

5. Conclusion

This study explored the CBIR framework utilizing RF that uses prominent features of new query labels to enhance the retrieval
performance. Different feature extraction methods and RF strategies were contemplated and after marking the limitations of the
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Figure 8. Query Image

Figure 9. Results of first iteration by proposed approach

Figure 10. Results of 2nd iteration by proposed RF approach (Rank 1 to 9)
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existing routines, our own methodology has been presented. One of the main contributions of this work was the use of global
color features and the features exploring the structural connections to amalgamate many orientations, textures and color distribu-
tions among the images. Another involvement such as minimizing the feature vector size during re-querying to make the retrieval
faster was proposed and the results are discussed. Deciding the weights while applying the RF was not necessary; rather it was
observed that a simpler retrieval algorithm for RF was found to be better for optimization of semantic gap in CBIR. Our approach
led to a fast, accurate and simpler RF system which can be applicable to large and a variety of databases. In further research, we
have to reduce the semantic gap substantially and endeavor could be made to remit it even advance using neural network method.

References

[1] Rui, Y.,  Huang, T. S.,  Ortega, M., Mehrotra,  S. (1998). Relevance Feedback: A Power Tool for Interactive Content-Based Image
Retrieval, IEEE Trans. Circuits. Systems for Video Technology, 8  (5) 644 -655.

[2] Kherfi M. L., Ziou, D. (April 2006). Relevance feedback for CBIR: a new approach based on probabilistic feature weighting with
positive and negative examples, IEEE Transactions on Image Processing, 15 (4) 1017-1030.

[3] Jia Li, J. Z. Wang. (September 2003). Automatic Linguistic Indexing of Pictures by a Statistical Modeling Approach, IEEE
Transaction on Pattern Analysis and Machine Intelligence, 25 (9) 1075-1088.

[4] Kherfi, M.L., Ziou. D. (April 2006). Relevance feedback for CBIR: a new approach based on probabilistic feature weighting with
positive and negative examples, IEEE Transactions on Image Processing, 15 (4) 1017 1030.

[5] Grigorova, A., De Natale, F.G.B.; Dagli, C., Huang, T.S. (Oct. 2007). Content-Based Image Retrieval by Feature Adaptation and
Relevance Feedback, IEEE Transactions on Multimedia, 9  (6) 1183, 1192.

[6] Pranoti P. Mane., Narendra G. Bawane. (2015). Image Retrieval by Utilizing Structural Connections within an Image, I.J. Image,
Graphics and Signal Processing, in Press.

[7] Saju, Ansa., Thusnavis Bella Mary. I., Vasuki, A. , Lakshmi, P. S. (2014). Reduction of Semantic Gap Using Relevance Feedback
Technique in Image Retrieval System, In: ICADIWT, International Conference.

[8] Han,  Jun., Wei.,  Lei Guo. (2002). A new image retrieval system supporting query by semantics and example,  In:International
Conference on Image Processing, IEEE, 3, 953-956.

[9] Pushpa B. Patil., Manesh B. Kokare. (Jan. 2014). Content Based Image Retrieval with Relevance Feedback using Riemannian
Manifolds,  In:Fifth International Conference on Signals and Image Processing, 26, 29, 8-10.

[10] Snidaro, L., García, J., Llinas, J. (2015). Context-based Information Fusion: A survey and discussion, Information Fusion,16-

Figure 11. Results of 2nd iteration by proposed RF approach (Rank 10 to 18)



132 Journal of Multimedia Processing and Technologies   Volume   8   Number   4    December   2017

31.
[11] Rose., R., Reena., A. Suruliandi., K. Meena. (2015). Local texture description framework-based modified local directional
number pattern: a new descriptor for face recognition, International Journal of Biometrics 7.2, 147-169.
[12] Xiaoqian Xu., Dah-Jye Lee., K. Sameer., L. Antani., Rodney Long., James K. Archibald. (2009). Using relevance feedback with
short-term memory for content-based spine X-ray image retrieval, Neurocomputing, 2259–2269.
[13] Plataniotis., Konstantinos, N., Anastasios, N. Venetsanopoulos. (2000). Color image processing and applications, Springer
Science and Business Media.
[14] Xiaojun Qi., Ran Chang. (2008). A fuzzy staatistical correlation-based approach to content based image retrieval, IEEE
International Conference on Multimedia and Expo,1265, 1268.
[15]  Yin, Peng-Yeng., Bhanu, B.,  Chang, Kuang-Cheng., Dong, Anlei. (Oct. 2005). Integrating relevance feedback techniques for
image retrieval using reinforcement learning, IEEE Transactions on Pattern Analysis and Machine Intelligence, 27(10) 1536-
1551.
[16] Yang Mingqiang., Kpalma Kidiyo., Ronsin Joseph. (November 2008). A Survey of Shape Feature Extraction Techniques,
Pattern Recognition Techniques, Technology and Applications, Book edited by: Peng-YengYin,  I-Tech, Vienna, Austria.
[17] Michael Swain., Dana Ballard. (1991). Color indexing. Int. J. Comput. Vis., 7 (1) 11-32.
[18] J. Tao., X. Tang., X. Li., X. Wu. (2006). Asymmetric bagging and random subspace for support vector machines-based
relevance feedback in image retrieval, Pattern Analysis and Machine Intelligence, IEEE, 28, 1088- 1099.
[19]  Jeong, Sangoh., Won, Chee Sun., MGray, Robert. (2004). Image retrieval using color histograms generated by Gauss mixture
vector quantization, Computer Vision and Image Understanding, 94 (1-3) 44-66.
[20] Jing Li., Allinson, N., Dacheng Tao., Xuelong Li. (Nov. 2006). Multitraining Support Vector Machine for Image Retrieval, IEEE
Transactions on Image Processing, 15 (11) 3597, 3601.
[21] Liu, Y., Zhang, D.,  Lu, G.,  Ma, W. Y. (January 2007). A survey of content-based image retrieval with high-level semantics,
Pattern Recogn, 40  (1) 262-282.
[22] Niblack, CW., Barber, R., Equitz, W., Flickner, MD., Glasman, EH., Petkovic, D., Yanker, P., Faloutsos, C., Taubin, G. (April 1993).
Querying images by content, using color, texture, and shape, SPIE Conference on Storage and Retrieval for Image and Video
Database, 1908, 173-187.
[23] Krzanowski, W. J. (1995). Recent Advances in Descriptive Multivariate Analysis, Chapter 2, Oxford science publications.
[24] Xu, Xiaoqian.,  Lee, Dah-Jye., Sameer, K., Antani, L.,  Long, Rodney., Archibald, James K. . (2009). Using relevance feedback
with short-term memory for content-based spine X-ray image retrieval, Neurocomputing, 2259–2269. 72.
[25] Traina, Agma., Marques, J., Traina, C.. (2006). Fighting the Semantic Gap on CBIR Systems through New Relevance Feedback
Techniques,  In: Proceedings of the 19th IEEE Symposium on Computer-Based Medical Systems (CBMS’06) 881-886.

[26] Mane, P. P.,  Bawane, N. G., Rathi, A. (2015). Image retrieval using primitive feature extraction with hybrid approach, In:
National Conference ACCET-15, India, 99–102.
[27] Mamatha,  Y N.,   Ananth, A.G. (September 2010). Content Based Image Retrieval of Satellite Imageries Using Soft Query Based
Color Composite Techniques. International Journal of Computer Applications , 7 (5) 0975 – 8887 .

Author Biography

Pranoti P. Mane is currently pursuing her Ph.D. degree in the Department of Applied Electronics at S.G.B.A. University, Amravati,
India. She received the B.E. degree from University of Aurangabad, India in 1998 and M.E. degree from S.G.B.A. University,
Amravati, India, in 2006, all in Electronics Engineering. She has total teaching experience of more than 17 years. Her research
interest includes image processing, signal processing, instrumentation and robotics.

Narendra G. Bawane is currently working as a Principal, S.B. Jain Institute of Technology, Management and Research, Nagpur,
India. He was former Head of Computer Science and Engineering department at G.H. Raisoni College of Engineering, Nagpur. Prior
to this assignment, he worked with B.D. College of Engineering, Sewagram  and Govt. Polytechnic, Nagpur for several years. He
has total teaching experience of more than 25 years. He has completed his B.E. from Nagpur University in 1987 and M. Tech. in
1992 from IIT, New Delhi. He completed his Ph.D. in 2006 at VNIT, Nagpur. His areas of interest are as follows: artificial neural
network (ANN), wavelet analysis, image processing and emotion in speech and facial recognition, and hybrid intelligence.



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


