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Abstract—Saliency detection plays an important role in many
applications such as image segmentation, retrieval, editor and
object recognition. Salience detection methods mainly divide into

two categories: local contrast method and global contrast method.

AC method is one of the typically local contrast methods, and HC
method is a classical method base on global contrast. In this
paper, we proposed an approach combined with AC and HC
method, it not only considers local features but global
information. After synthesizing the salience map of the AC and
HC methods, firstly, according to the characteristics of human
visual system, we pay attention to the salience center of an image,
and add a weight value to each pixel, the closer to the center, the
higher the weight. Then, we enhance the contrast of the image,
receding darker part and increasing bright one. To confirm the
proposed approach's effectiveness, we compare AC and HC
method with the proposed one. The experimental results show
that the new method generates a better salience map.

Keywords—salient detection; local contrast; global contrast;
weight value

. INTRODUCTION

Human visual system can rapidly detect salient region of
natural and synthesis image for further high-level cognitive
processing. Due to the importance of saliency detection for
reducing computational complexity, modeling saliency
detection has attracted numerous research efforts. People
always tend to find a saliency map and help us getting
important information in a scene, so it becomes a popular
topic of salience detection. Saliency detection have many
application in image processing and computer vision, such as
image  segmentation[1], image retrieval[2], object
recognition[9], image compression[10], image quality
assessment[11,12], and so on. Based on visual attention
mechanism, saliency detection methods fall into two
categories, bottom-up and top-down method. The bottom-up
approach mainly combined with center-neighborhood

© 2015. The authors - Published by Atlantis Press

117

Yan Wang

School of Electronic and Information Engineering
South China University of Technology
Guangzhou, P. R. China

Weiyu Yu

School of Electronic and Information Engineering
South China University of Technology
Guangzhou, P. R. China
yuweiyu@scut.edu.cn

structure to achieve a saliency molding. There are 3 steps in
our method: first, extract the initial characteristics of image;
second, calculate saliency of local region through center-
neighborhood differences; final, merge all characteristics to a
final salience map. Unlike the bottom-up one, top-down
approach integrates prior knowledge of statistics feature to get
the salient map. Most of the salience detection methods belong
to the former one: bottom-up model. After years of
development, many methods have been proposed to obtain
salience map. Itti et al. [3] introduced a model to calculate
center-surround contrast base on biological structure. The
model used 9-scale image features which contain color,
intensity, orientation and other characteristics. Zhai et al. [4]
consider each pixel’s contrast in the entire image as saliency
value. Hou et al. [5] directly analyze logarithmic spectrum of
the image. R. Achanta et al. [6] presented a method to
determine salient regions form the frequency perspective. R.
Achanta et al. [7] also use luminance and color features of its
neighborhood at various scales to estimate salient region.
Cheng et al. [8] extract the saliency map based on global
histogram contrast. And they also present a method (RC) to
divide the image into blocks, and then count contrast of each
block.

Detection algorithms can be classified into local contrast
method and global contrast according to contrast type. As
mentioned above, IT, MZ, CA, AC are local contrast methods
while HC, LC, RC, SR, FT are global contrast method. We
propose a new algorithm combined with local contrast and
global features.

The rest of this paper is organized as follows: Section 2 local
saliency is introduced. In Section 3, Global Salient Detection
is described. In section 4, a new approach is proposed.
Experimental results are presented in Section 5, while Section
6 discusses the conclusions.



Il. LocAL SALIENCY DETECTION (AC)

AC method is a typical local contrast based salience
detection approach. It calculates local contrast in neighborhood
of each perceivable unit, every unit at different scales. The step
is as follows:

First, divide the input image into perceivable units which
can be a sub-region. The pending unit is inner region R, and

the outer region R, is a template surrounding R,. L is the
size of the image.

_ L
Second, keep the R, and change the size of R, from 3 to

L : . .
PR Calculate the region salience value of R, in every R,’s

scale, then have the average of these salience values as final
salience value of R,.

Third, change the next unit as R, and repeat step 2 until all
of the units have been processed.

It is usually given 3 sizes of R (L LandL) At a
V9 2ty g

given scale, the salience value of R, is determined by the

distance between the average vectors of R, and R, , the vector
contains feature of each pixel:

S(,J) = d[[Nilz keR, Vi }(NLZZ keR, Yk J] (1)

S(i, j) is salience value of R, at position (i, j) in the
image. N, and N, mean the number of pixels in R, R,, Vis

vector of feature value to a pixel. d is a Euclidean distance of
V in the CIELab color space. CIELab color contains
luminance, color information and it is similar to human vision

perception. The feature vector V is expressed as [L,a,b] in

CIELab color space. Therefore, Equ. (1) can be replaced as
bellow:

S(i,j)z”Vl—VZ” (2)

Where v, : [Ly,a,,b,] and v, : [L,,a,,b,] are the average
feature vector values of R and R, . In Equ. (2), we don’t
calculate distance between each pixel of R, to each pixel of
R, , instead, we can just compute the average feature vector
values of R, and R, . We get the final feature values of R, in

the position (i, J) by integrating the feature of R, with each
given scale. We can obtain the salience map by processing
every R, of the image with the same approach.
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Figurel (a) Inner square region R1 and outer square region Rz.
(b)The width of R, fixed while width of R, ranges from
h/8 to h/2 .(c) sketch of processing the whole image.

The process is described in figurel. As shown above, the
final feature values of R, is integrated by the situation in

mutative size of R, . We obtain the salience map by processing
every R, of the image with the same approach.

Ill.  GLOBAL SALIENT DETECTION (HC)

In contrast, HC method is a typical salience detection
approach based on global contrast. It is a histogram-based
method to measure saliency that calculate color deference with
all the other pixels to assign pixel-wise salience values.

Saliency value of pixel I, intheimage I, S(I,)is described
in equ.(3).

)

S(1)= 2_D(I,. 1)

vl el

Where, D(I,,1;) refers to Euclidean distance between

pixel |, and pixel I, in the CIELab color space. Equ. (3) can
be written as (4):

S(1,)=D(l,, 1) + D(I,, 1) +..+D(, 1) @)

N is the number of pixels in image | . All the pixels with
same color have the same salience values. So the same color
pixel can be grouped together and equ. (4) can be written as
bellow:

Where N is the number of pixel color in image I , C, is

ij(c

M-

I’Cj

()

j=t

the saliency value of group | and f; is the probability of

inimage | .

IV. PROPOSED APPROACH

We proposed a new saliency detection approach based on
local and global features of image. It considers not only local
contrast features but also global contrast information. Here are
several steps as follows:

First, synthesize the salience map of AC and HC methods
to a new salience map S, , as shown in equ.(6):



Sl:a.ksac-’_b*shc (6)
Where S, and S, are AC and HC saliency map, whilea,

b are weights of them respectively. The value of a is 0.65
and b equals to 0.35 in experiment.

Second, we calculate the salience center coordinates of an
image:

()

Where (X,Y) is salience center coordinate of salience
map S, . X,, Y, are horizontal ordinate and vertical coordinate
of the pixel P, whose salience value is S ;. n is the total

number of pixels in image S, . Then add a weight value to each

pixel by Euclidean distance from salience center, the closer to
the center, the higher the weight.

D
S,(p) =S,(p)x exp(— ?”] ®
Where Dp is Euclidean distance between pixel P and the
salience center (X, Y). S,(p) is salience value of pixel p in
map S,. & is a constant-adjustment coefficient valued 500.
Third, after space processing, we enhance the contrast of
the image S, by receding darker part and increasing bright one,
it is end up the final salience value S, (p) of pixel p. The
processing is shown in Equ.(9)

_ Jkexp{o (S, (P)~Vinia )+ Vmia =1 Sz (P)2Viy
S finat (P) = {—k~exp{—a‘2(sz (D) Vg )} Vg 1,55 (P)<vmps )
2
Vmid :g(vmax _Vmin) (10)

1) Where 0< S, (p) <255, v, and Vv, are the

maximum and minimal value in image SZ. k, & are certain
coefficients valued 0.5 and 0.6 in experiments.

V. EXPERIMENTAL RESULTS
In experiment, software is Matlab 2010, 2.0GHz CPU, and
2.0GHz Memory computer. We compared saliency map of our
method with that of AC and HC method from MSRA database.

Experiment results is listed in figurel, AC method concentrates
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on local features but ignores global features, so it can easily
detect tiny edge information while the entire image is much
dark; As opposed to AC method, the HC method only
considers global features and takes on account of local
information, therefore, some details haven’t been handled very
well on the saliency map. It combines peculiarity of AC
method and HC method of our proposed method, which pays
attention to both local traits and global traits. The new saliency
map shows the saliency object more clearly and exactly than

AC map or HC map.

input images ground truth  AC  HC  proposed method

@) (b) © () ©)

VI. CONCLUSION

An image usually contains both local features and global
features, and local or global information is just one aspect of
image. It is useful to combine two aspects features of image. In
this paper, we proposed a saliency detection approach which
uses local features as well as global features of an image. In
experiment, we compare proposed approach with the AC
method and HC method. Experiments results demonstrated that
proposed approach based on comprehensive features achieves
better effects than AC or HC method in extracting salience map.
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