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Abstract
In this paper salient objects detection based on extraction of three 
main features, color, Intensity and texture of the image. The texture 
is taken directly from frequency component of image where 
intensity and color features are extracted from DC component of 
image. The defined DC and frequency components are derived 
directly from Discrete Cosine Transform (DCT).  Based on the 
blocks dissimilarity, color, intensity and texture saliencies are 
generated and fused so as to find salient objects in the image. 
This is useful to observe more clearly the locations of attracting 
special attention in the complex scenes.
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I. Introduction
The salience of an item whether it is an object, a person, a pixel, 
etc is the state or quality by which it stands out relative to its 
neighbors. In computer vision the efforts that have been made in 
modeling the mechanism of human attention is renamed as visual 
saliency detection. A saliency map is used to measure the visual 
importance of image.  In this paper DCT coefficients are used to 
extract intensity, color, and texture features, for each 8x8 block 
level. Saliency detection simulated at 8x8 block level for each 
DCT block. With these intensity color and texture features, the 
saliency map for images is calculated based on feature differences 
between DCT blocks normalized with Euclidian distance between 
the blocks. This is useful to observe more clearly the locations 
of attracting special attention in the complex scenes. The rest 
of this paper is organized as follows. In Section II, we first 
introduce the existing saliency detection algorithms. Then we 
signify the contributions of our work. In Section III, we describe 
the methodology of the proposed saliency detection. Section IV 
shows the experimental results of proposed saliency detection 
algorithm.  Finally section V concludes this paper.

II. Preliminaries
Saliency detection model proposed by Itti et al [4] is based 
on the extraction of image features such as, color, intensity 
and orientation in spatial domain. Zhong et al [5] addressed a 
problem of localizing objects using color, texture and shape, 
this algorithm retrieves objects from the database of images by 
using color, texture and shape based on extracting image features 
from DCT blocks, where color features are extracted from DC 
DCT coefficients and texture feature extracted from AC DCT 
coefficients. Yuming Fang et al [1] Proposed image saliency 
detection in compressed domain based on Itti’s model of saliency 
detection. Blocks of each features non coherency is calculated 
based on block difference between blocks and weighted each 
block by Gaussian model of Euclidian distance. Goferman et al 
[2] proposed image resizing algorithm, where saliency detection 
is done based calculation of dissimilarity of pixels in each feature 
by calculating patch difference and normalizing with Euclidian 

distance between patches. We proposed a saliency detection 
algorithm  inspired by these methods, we calculated blocks non 
coherency using Goferman et al model but giving importance to 
8x8 blocks instead of pixels, by this on considering only N most 
nearest blocks computational speed can be increased. Applications 
of saliency detection are image resizing, face detection etc. 

III. Methodology
First, the image should be converted from RGB to YCBCR color 
space. The Y component represents the brightness of a image, 
and the CB and CR components represent the chrominance.   
The YCBCR color model enables the next usual step, which is to 
reduce the spatial resolution of the CB and CR components in the 
ratio 4:2:0. Due to the densities of color- and brightness-sensitive 
receptors in the human eye, humans can see considerably more 
fine detail in the brightness of an image (Y component) than in 
the hue and color saturation of an image (CB and CR components) 
[3]. Fig. 1, Elaborates visual importance of brightness compared 
to hue and saturation. 

  
           (a)       (b)              (c)
Fig. 1: Elaborating Importance of Gray Scale Image, (a) Gray 
Scale Image, (b) Color Saturation (c) Hue in an Image

After subsampling each channel must be split into 8×8 blocks. 
Then each 8×8 block of each component (Y, CB, CR) is converted 
to a frequency- domain representation, using a two-dimensional 
type-II discrete Cosine Transform (DCT).

A. Find DCT Coefficients
The DCT coefficients are generated as shown in fig. 2, DCT 
coefficients in one block are comprised of the DC coefficient 
and AC coefficients as shown in fig. 3,        

Fig. 2: DCT Coefficients from YCBCR Model



IJECT Vol. 5, IssuE spl - 3, Jan - MarCh 2014  ISSN : 2230-7109 (Online)  |  ISSN : 2230-9543 (Print)

w w w . i j e c t . o r g 98   InternatIonal Journal of electronIcs & communIcatIon technology

  
Fig. 3: Different Types of DCT Coefficients in one 8 × 8 Block

In each block, the DC Coefficient is a measure of the average 
energy over all the 8×8 pixels of a block, while the remaining 63 
AC coefficients represent the variation properties of this block. For 
any image most of the energy is included in the first several Low-
Frequency (LF) coefficients, which are in the left-upper corner of 
the block in fig. 3. The High-Frequency (HF) coefficients from the 
right-bottom of the block are almost near to zero and thus they are 
neglected during the quantization of DCT coefficients.
The AC coefficients are ordered by zigzag scanning from LF to 
HF, as shown in fig. 4. Simulated images of 8x8 DCT for Bottle 
image is as shown in fig. 7.

Fig. 4: Zigzag Scanning in one 8x8 Block

B. Feature Extraction Based on DCT Coefficients

Fig. 5: Color & Intensity Features Extraction from DC DCT  
Coefficients

The intensity, color, and texture features are extracted from DC 
and AC DCT coefficients as shown in Fig. 5 and Fig. 6 to build 
the saliency detection model. DC coefficients are transferred from 
YCBCR to the RGB color space to extract the intensity and color 
features for each 8 × 8 block. The color and intensity features are 
calculated by the following steps [4-5]: let r , g, and b denote the 
red, green, and blue color components from DC coefficients, and 
four broadly-tuned color channels are generated as,
R = r − (g + b)/2     (1)
for new red component,
G = g − (r + b)/2     (2)
for new green component,
B = b − (r + g)/2                            (3)
for new blue component, 
Y = (r + g)/2 − |r − b|/2 – b    (4)
for new yellow component. The generated color channels for 
Lotus flower image are shown in fig. 8.
The intensity feature can be calculated as: 
I = (r + g +b)/3     (5)
Each color channel is then decomposed into red/green and blue/
yellow double opponency according to the related properties of 
the human primary visual cortex.
The color feature can be calculated as:
CRG = R – G     (6)                                                                                                               
CBY = B − Y     (7)
I, CRG, and CBY are the three extracted intensity and color features 
for an 8×8 block in the image. 
The AC coefficients include the detailed frequency information for 
each image block. In YCBCR color space, CR and CB components 
represent the color information and their AC coefficients provide 
little information for texture so the texture feature T is extracted 
directly from AC coefficients of Y component only [5]. As to 
the AC coefficients in one 8 × 8 DCT block, the LF components 
capture much of the detailed information, as shown in fig. 7 (f), 
while the HF components include less information. As shown in 
fig. 7(h).

Fig. 6: Texture Feature Extraction from AC DCT Coefficients

The AC coefficients are classified as three parts [1, 5] Low 
Frequency (LF), Medium Frequency (MF), and High Frequency 
(HF) parts, as shown in fig. 3. The coefficients in each part are 
summed as one value to obtain three corresponding elements 
(tLF, tMF, and tHF) to represent the texture feature for each DCT 
block. Therefore, the texture feature T for each DCT block can 
be expressed as follows:
T =norm (tLF, tMF, tHF)    (8)
Where, tLF, tMF, and tHF are sum of all the coefficients in the LF, 
MF, and HF parts respectively. The four features, color (CRG), 
color (CBY), intensity (I), texture (T) for input image in fig. 8 (a) 
are shown in fig. 9.
These four features are used to obtain four saliency maps, 
respectively. Then the normalization based fusion method is used 
to combine these four saliency maps to get the final saliency map 
for input image [1, 4].
For the extracted intensity, color and texture features (I, CRG, CBY 
and T), the feature differences between DCT blocks m and n, can 
be computed as [1],
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(p ,q ) p qk
m n m nd = −     (9)

Where k = 1, 2, 3, 4 represent the intensity, color and texture 
features, respectively, { }p ,q , , ,m n RG BYI C C T∈ .
Now dissimilarity for each DCT block is calculated as [2], 
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eucd  Is the Euclidean distance between DCT blocks m and n,
Now saliency for each block is calculated as,
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The saliency value for each DCT block in each feature map is 
determined by two factors: one is the block differences between 
a DCT block m and neighbor DCT blocks of the Input image and 
the other is the Euclidian distance between the blocks. If these 
differences between this DCT block and all other DCT blocks 
are larger, then the saliency value for this DCT block is larger. 
From (10), the saliency value of the block m is larger with greater 

block difference with block n in an image. On the contrary, the 
contributions of this block saliency will decrease with greater 
distance from block n. After obtaining the four saliency maps, 
Sk  (k ∈ {1, 2, 3, 4}), the overall saliency map for the image 
can be obtained by integrating these four saliency maps using  
normalization-based feature trace fusion to combine these four 
saliency maps into the saliency map, S as follows:

 (12)
Where N is the normalization operation, 
α, β, γ and δ are parameters determining the weights for each 
components,
The four saliency maps for input image in fig. 8 (a) are shown 
in fig. 10, and overall final saliency map after resized to original 
image is shown in fig. 11(b).

IV. Experiment & Results
Saliency detection algorithm is implemented and tested on several 
images. Out of them saliency detection and energy map results of 
5 images are shown in fig. 11.

Fig. 7: 8x8 Block Discrete Cosine Transform of Bottle image, (a) Input image, (b) DCT of luminance image, (c) DCT of color image, 
CB, (d) DCT of color image, CR (e) DC DCT coefficients of YCBCR image, (f) Low frequency AC DCT coefficients of  luminance 
image (g) Medium frequency AC DCT coefficients of  luminance image, (h) High frequency AC DCT coefficients of  luminance 
image, (i) Normalized AC DCT coefficients of  luminance image

    
                  (a)                                      (b)                                      (c)                                   (d)                                    (e)
Fig. 8: Color Channels Generation, (a) Input Image, (b) R Channel, (c) G Channel, (d) B Channel, (e) Y Channel

                      
                  (a)                                                 (b)                                            (c)                                                  (d)
Fig. 9: Feature Extraction, (a) Color Feature, CRG, (b) Color Feature, CBY, (c) Intensity Feature, I, (d) Texture Feature, T
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                        (a)                                              (b)                                               (c)                                            (d)
Fig. 10: Feature Saliency, (a) Color Saliency, S RGC

m , (b) Color saliency, S BYC
m , (c) Intensity saliency, SI

m  (d) Texture saliency, ST
m

Saliency map for images, Scenery, Fishes, Lotus flower, Palace and Camera man respectively are shown below:

       
       (a)

      
       (b)  
Fig. 11: Final Saliency Map, (a) Input Image, (b) Saliency Map

V. Conclusion
In this paper, saliency detection algorithm is implemented. This 
algorithm aims at detecting salient regions. Saliency value of each 
DCT block is obtained based on information dissimilarity and 
Normalization-based feature trace fusion. Thus generated saliency 
model extracts objects which attracts more special attention in 
complex scene. By applying seam carving operation this model 
can be used to resize image without loosing quality of image.
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