Appl. Math. Inf. Sci.8, No. 2, 721-725 (2014) N=S2) 721

Applied Mathematics & Information Sciences
An International Journal

http://dx.doi.org/10.12785/amis/080231

Feature of Statistical Projection Algorithm-based Image
Retrieval

Xiaofei Zheng*, Zhe Gao? and Wei Luo!

1|nstitute of Scientific and Technical Information. CATAS, 571737, DemzHainan, China
2 Editorial Department of Journal, Hainan University, Haikou 570228n&

Received: 3 Apr. 2013, Revised: 4 Aug. 2013, Accepted: 6 Au$320
Published online: 1 Mar. 2014

Abstract: In this paper, image retrieval method based on statistics and projectioesisnped. At first, images are transferred from
the RGB color model to the HSI color model, then images are segmenteduintionages (or blocks) and extract the main hue and
main intensity in these sub-images. Images’ main hue and main intensityajeetpd onto the horizontal and vertical directions,
respectively, and four projective histograms were obtained. Fina#fitst three central moments are taken as feature as to compute
the similarity between images.
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1 Introduction 2 Retrieval Algorithm Based on Statistical
Projection Method

Content-based image retrieval (Content-based Image
Retrieval, referred to as CBIR) is the use of visual 2.1 Colour Model
features of the image, such as color, texture, shape, match . . ,
the query image and database, return similar images te€arch in the use of color image, select the appropriate
the user. Color is the most significant feature of the visualc0lor model is especially important for search results.
image, is also the main perceptual features of people té-0mmonly used color model are: RGB color model,
identify the image, and has received extensive attentiofl@mely the use of R (red), G (green), B (blue) color to
and research ofl] in image retrieval. Swain and Ballard répresent the color, RGB color model is widely used in
[2] proposed the global color histogram, histogram display system, but the visual perception of RGB color
intersection - L1 metric method?] color histogram as model and people do not correspond, similar in color
the similarity measure. Color histogram is the statistics o Similar to that of the RGB model does not reflect the color
pixel in an image shows the times, can only reflect theitSelf, in the use of RGB color model to retrieve images
frequency of different color image value, can not reflect@® RGB color model conversion to other color space.
the distribution of the relationship between color space, Because the visual system of HSI color model with
the image retrieval accuracy is not high. the most close to, is a suitable for human resolution
In order to overcome the defects of the histogramMcde! Bl. In HIS model, H said the tone (Hue), S
distribution in space, this paper proposes image retriev epresents th.e colqr saturation (Saturation), | denote
algorithm based on statistical projection. Firstly, the Prightness or intensity (Intensity). For any 3 R, G, and B
image is transformed from RGB model to HSI model, Value in the range of0, 1], can be converted td] HSI
extracting principal value (primary color (Main Hued] [ color model by the following formula:
and the main gray (Main Intensity), the main color and 1
gray projection in horizontal and vertical directions, get = §(R+G+ B), (1)
projection histogram4], calculate the similarity of the
images of the first three moments using projection 3 .
histogram. S=1- RIGTB min(R, G, B), (2)
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Type: characteristics of representative value of the

arccos (R’?*(R*B) G>B; image, are the number of feature values, are the number
H— 2/(R-G) i%ﬁ*{%{%fé) (3)  of pixels having characteristic values for the image, and
2m— A0S, S R B C D) G<B are the total number of the image pixels.

Since the histogram is each pixel in an image of a
The range of calculated and formula fi@; 1], in the  statistical characteristic value of the frequency of
range ofl0, 21}, in order to make also if®, 1], ordee=H = occurrence of, only reflect the frequency of one image
H /(2m) conversion. feature, spatial relationship without inclusion of image
features, is applied to image retrieval, will reduce the
accuracy of retrieval system.
2.2 The Main Value Extraction In order to overcome the_histogr_am doe_s not refle_ct
the image of a characteristic spatial distribution, this
The system using the algorithm, fixed block image mgthod in thg statistical foundation block princip_al value
segmentation method. Firstly thé block is fixed, the“>m9d projection h|_stogram. One fea'_[ure of an image of
image ' ' ' eac_h p|xel_ are prolec_ted. on the horizontal axis and the
Div'ided into same size grid, in order to describe coIorvert'CQI axis, get th? distribution of the featurgs n the tw
feature and gray feature of ea,ch block, this paper adoptd!reCt!onS' Projection component iin the direction and
the concept of value ’ Tirection, re_ﬂeqs the d|str|but|on of the image color
. e - space; projection component in the direction and
Definition (main) for a characteristic block value direction, reflects the shape of the image
(color or gray value), if it has the most number of pixels =, "2 image of the component in the direction and the

in the block, then the characteristic values (color or gray y: . fth iaction hi ; fi foll .
value) is defined as the block principal value. Let be thedIreCtlon of the projection histogram is defined as follows:

first block main value, then: 1 h
256 H—|(X):HZH(Xay)vszzv'”a\Na (6)
Mi = {kInum(i,k) = hax(numi, j))}, 1 <k <256 (4) =
J:
1 w
Among them, said the tone value (or gray), said the Paly) = VvyZlH(X’y)’y: 12....h @)

tone of the block number of values of all pixels for the.
However, when the block is the image to the principal ~ Among them, and for the width and height of the
value is not may reflect the color feature and shape featurénage, are the component images in pixel values.
block, if the extracted principal value in the whole block A similar projection histogram can be obtained, in the
contains a very small proportion of the value, main valuedirection and direction of the image component: and.
is extracted is not enough to reflect the characteristics of
the block, in order to eliminate the effect of this case the
main value judgment, the following strategy to determine 2.4 Feature Extraction
the extracted principal value as the block is class:
) ) Projection histogram of the image is discrete sequence;
1.The set thresholthreshold), if num(i,k)/(mxn) > gequence length depends on the width and height of the
;hresholg, M; = kis taken as the block principal value. image PB|. Different image projection histogram
2.if num(i,k)/(m x n) < threshold, you need 10 nhrocessing, projection histogram will get different lemgt
consider the block near the block's main value 10 gaseq on the calculation of similarity of images, use the
determine the block principal value, if the principal fi st three moment's projection histogram.
value of the adjacent block satisfy condition (1) and  central moment histogram shows the distribution
the block in the main value is equal to or less than Anistogram. On the first three moments of histogram,
certain(threshold of the differenceM; = k is still set respectively:

to the principal value, otherwise do not specify the 1L
main block. Among themm, n said, every block size. M1 = L Z P(i), (8)
=
L
2.3 Projection Histogram My = \/i Z(P(i) —M;)?, 9)
i=

For a certain image features (such as component or 1L
components), with characteristics of the histogram, the Mg = &/ = z(P(i)_Ml)S' (10)
histogram is a discrete function, i.e.: L&

N Using HSI model, components are projected to the

Hl =3 k=01...,L-1 (5)  direction and the direction, get 4 projection histogram,
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i.e., and, respectively to calculate the first three moments
of the 4 histograms, 12 central moment. The 12 center
distance as features to describe images, the image can be
represented by a 12 dimensional vector:

H H H H H H | | |
m= (Ml X» MZ Xv M3 X» Ml yv M2 y’ M3 y’ Mlxa M2X» M3X»
| | |
My My’ M)

Element represents a central moment's projection
histogram in the direction of the image component, other
elements in the vector meaning is similar.

2.5 Smilarity Calculation Fig. 1: users to submit images

Let be a query image, is an image in the database, they are

available for above 12 dimensions, respectively, and said: )
1.due to the result according to the sorted result from

q= (QTX’ gx §x7Q?y7 gy’Qg{ Q'1X7 sz’ Q|3X7 small to Iarg_e, fr_om left to right, from top to bot'tom. In
Y Ay Ay Fig. 2 and Fig.3 image upper left corner is retrieved is
1:Q5,Q3) the original.

d = (Df*, D5 DX DY, DY, DEY, DY, DY\, DY, 2.Theory, because the system is used in extracting the

principal value, projection histogram and weighted
Euclidean distance, and in the weighted Euclidean
distance= 0.7, = 0.3, which makes the system on the
component dependence. From the search results, we
can be seen as the image submitted by users
(Figure1) at the top of the blue sky, the main color to
llg—d|| = blue. In the global color retrieval, image retrieval is
the mainly blue. Search in statistical projection

ly Ry Ry
Dy ,DZ,DB)

The image and the distance between the vector and is
the distance between the weighted Euclidean distance to
measure, as follows:

Hi Hiyo l livo method results in image retrieval, it is also mainly

W“;Z( i — D) +W_;_Z (@"-Di) blue, but with the global color histogram retrieval
=Y Sy output have different results, because this system uses

(11) the projection of the main color and gray histogram

projection, the main color histogram reflects the
spatial distribution information of color, projection of
the main gray histogram reflects the shape
information of an image, but due to the use of the
weighted Euclidean distance,= 0.7, = 0.3,
weakening the image shape information, but with
global histogram can not provide shape information.

Among them, as the weighted coefficients, is a group
of experience, can be adjusted according to the test
results. This paper retrieval system0.7, = 0.3, because
the component description ability and color visual
approach, only components of projection in horizontal
and vertical directions reflect the image shape
information.

_ . 4 Conclusion
3 Experimental Analysis
This paper presents a statistical projection image retriev
In order to verify the statistical projection retrieval ués, based on color, can describe the spatial distribution
the author designed a set of experiments, a kind of imagénformation of image, but the shape of the spatial
retrieval of the landscape, the number of images of 10distribution of information that is not very precise, the
pieces, including image similar to figure 1 image has 10method used in this paper to the redundant information in
beds, each query returns with the query image of 20the image color filter, and can overcome the color
images most similar. histogram can not describe the spatial color distribution
Figurel for the users to submit images, figure 2 to 20 of defects. Retrieved using statistical projection method
results the global color histogram retrieval feedbackthe small amount of calculation, fast retrieval speed, can
method, figure3 for statistical projection method to choose the characteristics and different weight according
retrieve 20 results feedback to the system. According tao the need of. How to integrate statistical projection
figure1l, figure2 and figure3 analyses: method with other algorithms, improve the distribution to
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2 display S imaoes

Fig. 3: using statistical projection search results
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