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Abstract

Many works have been done to find out whether given image is in the database using Content Based Image Retrieval (CBIR) techniques.
However if the query image is unshaped or noise filled then retrieval of that image in the database is difficult .\We propose an approach
by which for any shape of input image the databases is searched and the most relevant image is retrieved. Results provides better
accuracy than existing one and time elapsed also reduced because of making comparison after compression of both partial image and
images from the database. The attainment of the proposed system is assessed using LFW and WANG image sets consisting of 2000 and
9990 images, respectively, and it measured with familiar methods with regard to precision and recall which demonstrates the advantages

of the proposed approach.
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1. Introduction

The huge growth of the Internet and digital contents of the Internet
creates the greater difficulty to design an effective image retrieval
system from wide-ranging database. Content Based Image
Retrieval is a technique used to extract analogous desired picture
from database of images. There are plentiful methods that based on
content for classification and retrieval of an image, are attracted
more awareness in recent years. Image retrieval with partial input
of shaped or non-shaped image is one of the most important
techniques in Image Retrieval system based on Content.

The partial image input retrieval technique is valuable in searching
results. In many instances especially in image forensic where only
a part of the query image is only available and search needs to be
done with only partial image as input. The strength of the proposed
method is that the time taken to retrieve the exact image is a
reduced when compared to the other CBIR system that takes input
as the partial input of an image.

The technique [1] of Object Cropped Image, in which the Local
Binary Patterns (LBP) is a non-parametric operation, is described
using the native contrast and native spatial structure of an image for
texture analyzing and classification. The procedure is tested on
only simple image sets.

An asymmetric approach [2] for image retrieval examination, an
easy image to image adjacent neighbour categorization method did
not lead to competitive accurate categorization. A structure [3] for
adaptive image browsing was given based on High-entropy layer
distribution (HELD) visualizations. This approach is widely used in
interactive browsing and retrieval however limited to work on few
query scenarios.

The low-level features of color and texture extraction for CBIR [4],
uses color histogram, co-occurrence matrix for retrieving image but
are restricted on some low-level features like shape and spatial

location. A 2-D multi-index structure together with a new multi-
IDF formula coupling the SIFT features and the color features at
the indexing level, [5] uses Hamming Embedding, soft assignment
and multiple assignment techniques. The adoption of post-
processing techniques is necessary to further improve the accuracy.
An efficient and effective CBIR system [6] using color, texture and
shape-based histograms. However improvement to be made on the
effectiveness of the retrieval system.

The new fusion of two types of histograms [7] extracted from color
and local directional pattern (LDP)however which has not find the
part of information (color information and direction information)
which is more importance for retrieval of an image .The graph-
based ranking model [8] called Efficient Manifold Ranking (EMR),
in this model the anchor graph divided into two parts.one is
anchor selection and another one is graph construction which
reduces the calculation time, but this may not be a best solution.

2. Proposed System Architecture

A new method has been proposed for image retrieval with higher
accuracy that work on partial input query image, retrieves query
matched image with minimal time. Fig.1 depicts the working
principal of the proposed system.
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Fig. 1: Structure of the proposed system
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The operation of architecture is explained as follows:

Here the Image database contains organized collection of digital
images in jpg format of resolution of 250 X 250.

Input: Query color image.

Output: single image retrieved same as that of the query image.

e Querying: To begin a process, an image to be searched is
provided which is of unshaped and partial input of the
image, the divide aspect vector of the input image is
constructed using dimension of a query image.

e Image compression: In this step, the pixel count is
downsized for the image to be compared with query
image. After compressing both query and target image
the similarity measurement is done.

e Resemblance estimation: The method finds the
likenesses among the RGB values of searching image
and the image taken from the database.

e Retrieval: The retrieval of an image is depends on the
matched percentage with query image. In the proposed
system the matched percentage is fixed at 17% based on
trial and error method. The system retrieves and displays
a single target image as a result.

Advantage of the proposed system is accuracy in image retrieval.
Accuracy is the division of number of gathered images like partial
input that relates with the user query image. The retrieval time gets
reduced because compression is done with reduced search part.

3. Methodology

The proposed system is implemented through Matlab 8.3.0.532
(R2014a) [12] which is more suitable for image processing
concepts and Java 1.7.0_11-b21 with Oracle Corporation and Java
HotSpot (TM) 64-Bit Server VM mixed mode.

Various shapes of the region of interest (ROI) are required to test
the proposed method. By using image cropping methods the ROl is
taken as sample query images.

By compressing the image the retrieval time of the desired image
can be reduced. Then the RGB values of a query image compared
pixel-by-pixel with database images. The algorithm is given below:

Algorithm for Compressed Pixel Matching

Begin

Step 1: Read the query image.

Step 2: Check the dimension of the query image.

Step 3: Calculate Divide Aspect Vector (DAV) based on the query
image for compression.

Step 4: Read image from the database.

Step 5: Compress the query image using the DAV which is
calculated in step 3.

Step 6: Apply the same DAV to image that is to be compared from
the database.

Step 7: Obtain color image of HSV color space from RGB color
space by conversion.

Step 8: Perform pixel-by-pixel comparison.

Step 9: Compute matched percentage among the query and image
taken from database.

Step 10: If matched percentage is less than 17% repeat 4 to step 9
until termination condition met.

Step 11: Display the retrieved image if exists otherwise display the
error message.

End

The individual step of this approach is explained below:

ROI

A region of interest (ROI) is a sub-part taken from an image that
the user willing to extract or like to apply different operations on
it.So that the operation can be performed on specific region and
the remaining regoins are unaffcted.

Image subdivisions may be appropriately measured by means of
Mathematica Graphics basics.

Image cropping

Crafting a new image from a fragment of an original image. Image
can be cropped into various shapes like square, rectangle, ellipse,
circle and an unshaped image. To crop an image the Image Viewer
or Crop Image tool can be used.

Image compression

Image compression changes the original dimension of an image
and can be scaled down to either of the following categories as
shown in the Fig. 2(a)-2(c). The divide aspect vector is a number
whose value depends on the dimensionality of an original image
shown in Table I.

Table I: Divide Aspect Vector

S.no Image Dimension Divide Aspect Vector
1 Less than 500 1
2 Less than 1000 2
3 Otherwise 4

2(b) Image of dimension 125 X 125 where divide aspect vector =2

2(c) Image of dimension 63 X 63 where divide aspect vector =4
Fig. 2: Image consequences of dimensionality reduction of original image

RGB to HSV (or HSB) color conversion

The amount of red, green, and blue colors describes RGB color
space. Similarly the Hue, Saturation, and Value describes HSV
color space.By using RGB color space or HSV color space the
color vision can be processed. HSV could be defined by way of
many known comaprisons whereas RGB made by arranging basic
colors in a group. The “scalex” variable, below in equation (1)
[13], signifies the channel scale, for example 255.

_ R G- G B= B! 8
scale, scale, scale,

M. = Max(R, G, B)
m., =min(R, G, B)
A= Miax — Miin

The hue, H value is obtained by equation (2) [13] is shown below.

H = [undefined,A =0 2)
=B m. -
BiR+2,mmEX:G
R-G . 4m, -8B
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H'=H xscale,

By computing equation (3) [13], the brightness, V is obtained
which is based on the bright color channel.

V=m,, 3)
V! =V xscale,

The saturation, S, is the variance between the maximum and
minimum color channel values, divided by the brightness, V. If V
is 0, then the resulting saturation is 0 shown in equation (4) [13].

0,ifv =0 “4)

S =
A ,otherwise
V

S' =S xscale,

4. Experimental Results and Analysis

The LFW- Labeled Faces in the Wild dataset is a group of JPEG
images of well-known persons collected over the internet. Each
picture is centered on a single face. The Corel stock photo database
with sub-category of 1,000 images named as WANG database. It
can retrieve image from a particular category through numerous
images similar to retrieval of common stock picture.. The user with
query image can search on it to find the relevant image. The
proposed CBIR using the partial input image method is tested on
Adrien_Brody_0012.jpg image. The Fig.3(a) shows the Original
image which the proposed system looking for in the database .The
Fig.3(b)-3(f) shows Shaped and Non-shaped Cropped ROI.
- v

3(a) Original image

3(b) Cropped circle ROI

3(c) Cropped rectaniles ROI

-~

' ‘*
3(d) Cropped square ROI

3(e) Cropped elliptical shaped ROI

3(f) Cropped unshaped ROI
Fig. 3: Original image with shaped and non-shaped cropped images

The outcomes of the proposed algorithm for various shaped and
non-shaped ROI are shown in Fig. 4(a)-4(e).

cropped RGB image Retrieved Original RGB image

4(a) Output of circle ROI

Retrieved Original RGB image

cropped RGB image

| > N

4(b) Output of rectangle ROI
cropped RGB image Retrieved Original RGB image

T
4(c) Output of square ROI
cropped RGB image Retrieved Original RGB image

4(d) Output of elliptical shaped ROI

cropped RGB image Retrieved Original RGB image

4(e) Output of unshaped ROI
Fig. 4: Image consequences of each step of the proposed method

Table 11 illustrates the output for the input size of 500 images of
various kinds of ROI. The type of ROI, total number of pixels in
the cropped image and Elapsed time for retrieval (in seconds) is
shown.

Table I1: Output for the Input Size of 500 Images for Various Kinds of
ROI

S.no | Types Total number of Elapsed time for
pixels in the Cropped | retrieval (in
image seconds)
1 Cropped Circle 4096 220. 14
ROI

2 Cropped 3627 1191. 34
Rectangle ROI

3 Cropped Square 7569 3080.22
ROI

4 Cropped 7560 4093. 17
Elliptical shaped
ROI

5 Cropped 62500 4.34
Unshaped ROI
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The precision and recall are the assessment metrics normally used
in any CBIR system. In this section, the proposed system is tested
and the effects are recorded.
The proposed system is tested upon the LFW and WANG
databases.

The sum of relevant images retrieved
Precision =

The sum of images retrieved

Recall The sum of relevant images retrieved

= The sum of relevant images in the database
The proposed system is tested with 50 images as query image one
by one. The performance metrics of the newly designed method
results one because when it finds the first matched image, it returns
that image as an equivalent of a query image. The proposed system
will not consider the replication of the query image.
As per statement in section 3, the matched percentage is fixed to
17% as the threshold value to find the matched image. The original
image is placed in the last position in the database in LFW
database. Table Il shows output for the data set of various sizes to
retrieve Cropped Unshaped ROI. [9]
The same matched percentage is also tested with WANG database.
Table IV shows output for the data set of various sizes to retrieve
Cropped Unshaped ROI .The original image is placed in the last
position in the WANG database.

Table I11: Output from LFW Database

S.no | Image set Matched Elapsed time (in
size percentage seconds)

1 100 38 7.72

2 200 37 9.94

3 300 31 23.24

4 400 34 26.53

5 500 34 24.34

6 1000 32 46.14

7 1500 38 127.94

8 2000 35 199.58
Table 1V: Output from Wang Database

S.no | Image set Matched Elapsed time (in

size percentage seconds)

1 1000 23 14.13

2 2000 20 14.96

3 3000 28 33835

4 4000 30 49.64

5 5000 38 61.60

6 6000 32 82.10

7 7000 39 96.63

8 8000 34 13.25

9 9000 18 127.60

10 9990 56 123.27

Farshad et al. [1] proposed an approach for CBIR using Modified
Local Binary Patterns and Morphological Transform. Their
approach uses dataset N=10, 20 and 40 for measuring performance
The Flower set precision is measured distinctly.

The proposed approach achieves 100% accurate results for N
values ranges from 1000 to 9990 whereas their approach [1] falls
below 95% as shown below. They have done the experiment with a
minimum number of samples (10-40 images). But the proposed
algorithm is tested with more number of samples (1000-9990
images). Our proposal consistently has shown the better
performance than the existing work as shown in Fig.5.[10]

Recognition Accuracy % Vs Dataset Size

50 = Recognition Accuracy %

Recognition Accuracy %
a
3
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5(a) Modified LBP
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5(b) Compressed pixel matching
Fig. 5: The comparison of modified LBP with compressed pixel matching
algorithm

5. Conclusion

In this paper a novel CBIR with partial input image of unshaped
images is presented. The working of the newly approached method
is assessed using LFW and WANG image database and using the
performance metrics, however limited to work on only JPEG
images and dataset of considerable size. The outcome of the
proposed research helps application like image forensics.

Plentiful fascinating impending research tracks are still there. In
addition to addressing present restrictions of proposed system, an
interactive system can be created. The image retrieval method with
all kinds of images can be created, in which web-scale based can be
suggested.
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