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ABSTRACT 

 Image processing is the processing of images. The input for image processing is an 

image, such as photographs or frames of video; the output is not necessarily an image, but 

can be for instance a set of features of the image. Most image-processing techniques involve 

treating the image as a two-dimensional image which contains two coordinates as main 

salient features. Till now all the primitive algorithms try to detect the salient regions of an 

image manually and then they try to separate the salient region space and background 

separately. But they used to fail in achieving accurate images after separation as always 

manual process leaves some noise on an image. So in this proposed thesis, we try to design 

and analyze a novel technique to automatically detect salient regions of an image via high 

dimensional color transform. This proposed application is best suited for observing the salient 

regions often have distinctive colors compared to the background in human perception. By 

conducting various experiments on our proposed scheme, our results on some sample jpeg 

images show that our technique is more effective, and it is computationally efficient in 

comparison to previous state-of-the-art techniques. 
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1. INTRODUCTION 

 In computer vision, segmentation refers to the process of partitioning a digital image 

into multiple regions (sets of pixels). The goal of segmentation is to simplify or change the 

representation of an image into something that is more meaningful and easier to analyze. 

Image segmentation is typically used to locate objects and boundaries (lines, curves, etc.) in 

images. 

 

 Actually an image is a collection of pixels and it is formed from a picture. Each and 

every pixel in the image is assured to follow a distribution. In any image processing domain, 

the one and every difficult task is image segmentation. If the number of regions is known by 

hand then image segmentation becomes easy (Supervised Learning). If the training set is not 

before hand then we have to identify the number of regions inside the image this is called 

unsupervised learning. In most of the image segmentation techniques the parameters are 
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assured to be normal in shape i.e. the pixel intensities are assumed to be following a Gaussian 

distribution (Yiming Wu, et al (2003), N. R. Pal and S. K. Pal (1993)). An image following a 

Gaussian distribution ( Yiming Wu, et al (2003), N. R. Pal and S. K. Pal (1993) ) may have 

the pixel intensity ranging from           –∞ to ∞. This may not be the case for each and every 

image. Hence, in this project an attempt is made assuming that the pixel intensities inside the 

image follow a Gamma distribution. The parameters inside this distribution are estimated by 

using Expectation Maximization (EM) algorithm and the number of clusters / image regions 

are identified using K-means algorithm. 

 

 
Figure 1.Represents the Sample Thresholding methods for Image Segmentation 

 

  From the above figure 1, we can clearly out that a nonuniform background 

illumination  image is initially taken and it is then convert the original image into a binary 

image to make it easy to identify foreground objects (individual grains of rice). Here by using 

this threshold method for image segmentation, we can try to analyze the objects such as 

finding the area of each grain of rice and you can compute statistics for all objects in the 

image. This will be clearly explained in next section. 

 

 2. RELATED WORK 
In this section we will find the related background work that was analyzed and studied 

in order to implement this current thesis. This section will describe the work that is related to 

digital image and how the image is represented in the form of pixels. Now let us look about 

that in detail in this below section 

 

A) PRELIMINARY KNOWLEDGE 

 The term „DIP‟ also known as digital image processing is the way of performing 

several operations on a digital image. This is also known as the process on continuous image, 

in order to modify it in some useful way, or to extract information from the imager further 

analysis. A digital image is an image represented with a mapping function f(x, y), which is 

discrete both in spatial coordinates and brightness. This is also termed as a matrix whose row 

indices and column indices try to recognize a cordial point in the image and based on that 

point the related gray level is identified at that point. These elements or points are called as 

pixels and they will be kept in a array format. 

       For example, if we take a continuous image f (x, y) with some equally spaced samples 

arranged in the form of an N x N array as shown below, where each element is a discrete 

quantity. 
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F (0, 0) f (0, 1) -------- -------- f (0, N-1) 

 

F (1, 0) f (1, 1) -------- -------- f (1, N-1) 

 

f (x, y) = f (2, 0) f (2, 1) ------ f (2, N-1) 

        |           |                                   | 

        |           |                                   | 

 f (N-1,0)  f(N-1, 1)                 f (N-1, N-1) 

 

       From the above equation, we can clearly find out that the right side end of the equation 

clearly represents it as a digital image and the left side of the equation is termed as the 

element of the array, which is also referred to as an image element of pixel.  

 

 In general each and every quantity in digital image processing is always an integer 

multiples of 2. 

 

         So we assume that N=2
n
   and    

                                    G=2
n
 

    Where   N is the size of the array 

               G is the number of Gray levels. 

               N is an integer value. 

 

A digital image a [m, n] described in 2D discrete space is derived from an analog 

images a(x, y) in a 2D continuous space through a sampling process that is frequently 

referred to as digitization. The effect of digitization is shown in Figure 2.The two 

dimensional continuous image array a(x, y) is divided mainly into set of N rows and M 

columns. The intersection of a row and a column is termed a pixel. The value assigned to the 

integer coordinates [m, n] with {m=0,1,2,...,M-1} and {n=0,1,2,...,N-1} is a[m, n]. In fact, in 

most cases a(x, y)--which we might consider to be the physical signal that impinges on the 

face of a 2D sensor--is actually a function of many variables including depth (z), color ( ), 

and time (t). 

 
Figure 2. Represents the Sample digitization of a continuous image. The pixel at coordinates 

[m=10, n=3] has the integer brightness value 110. 

 

From the above figure 2, we can clearly identify that an image is taken with N * M 

size of 16 * 16 Matrix. Here the N = 16 rows and M = 16 columns. Here each and every pixel 

has a nearest integer value, where each pixel has the average brightness in the pixel rounded 
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to the nearest integer value. The process of representing the amplitude of the 2D signal at a 

given coordinate as an integer value with L different gray levels is usually referred to as 

amplitude quantization or simply quantization.  

 

DIGITAL IMAGE 

 

 
Figure 3.Represents a Sample Digital Image 

 

From the above figure 3, we can clearly find out a digital image, which is mainly 

divided into a two-dimensional array of small square regions known as pixels. If we look 

deeply into that image, a monochrome (also known as gray-scale or "black-and-white" with 

shades of gray) image is found. So the brightness of each pixel is represented by a numeric 

value.  Gray-scale images typically contain values in the range from 0 to 255, with 0 

representing black, 255 representing white and values in between representing shades of gray. 

Here is an example of the above picture blown up to show the underlying pixel values.  

 

 
Figure 4: Represent the Sample Image Pixels for the Digital Image  

 

From the above figure 4, we can clearly find out some integer values between 0 to 

255. Actually any color image can be represented by a two-dimensional array of Red, Green 

and Blue triples. Typically, each number in the triple also ranges from 0 to 255, where 0 

indicates that none of that primary color is present in that pixel and 255 indicates a maximum 

amount of that primary color.  
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3. THE PROPOSED SALIENT REGION DETECTION VIA HDCT 

In this section, we mainly describe the proposed salient region detection via HDCT 

method. Now let us discuss about this proposed method in detail as follows: 

 

SCOPE OF THE PROPOSED SYSTEM 

 The main scope of this project method was to implement object detection and also to 

detect of the class face. To Automatically Detect the Regions of the Image that is 

semantically importance to us, to extract location feature, color feature, HOG features, 

singular value features for the saliency map computation like people, vehicle, building, etc. 

 

 The proposed method is a high-dimensional color transform based salient region 

detection, which estimates foreground regions by using the linear combination of various 

color space. The trimap-based robust estimation overcomes limitations of inaccurate initial 

saliency map. As a result, our method achieves a fine performance and is computationally 

efficient in comparison to the other state-of-the art methods. It is effective in increasing the 

success of foreground and background color separation since the low dimensional RGB space 

is very dense where distributions of foreground and background colors are largely 

overlapped. We also note that if identical colors appear in both foreground and background or 

the initialization of color seed estimation is very wrong, our result is undesirable. In future, 

we plan to use more features to solve these limitations and improve the accuracy of saliency 

detection. 

 
Figure 5: Represent the Sample Flow Chart of our Proposed Method 

 

 From the above figure 5, we can clearly observe the flow of our proposed method. 

Initially an input image should be taken and once the image is browsed and uploaded into the 

system, this may have some ir-regular properties like size, type and shape. So this should be 

resized according to our required measurement. Once the resize of image is done, then we 

need to pre-process the image and it should be converted into super pixels. Once the super 

pixels of image is identified ,then we need to extract the features like location,color,hog and 

then  try to find out the saliency map computation with all these extracted values. Now the 

final image which is obtained with all these values is formed into a final saliency image with 

our required output. 

 

 As we all know that the proposed method is formed with a high-dimensional color 

transform based on a salient region detection, which estimates foreground regions by using 
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the linear combination of various color space. The trimap-based robust estimation overcomes 

limitations of inaccurate initial saliency map. As a result, our method achieves a fine 

performance and is computationally efficient in comparison to the other state-of-the art 

methods. It is effective in increasing the success of foreground and background color 

separation since the low dimensional RGB space is very dense where distributions of 

foreground and background colors are largely overlapped. We also note that if identical 

colors appear in both foreground and background or the initialization of color seed estimation 

is very wrong, our result is undesirable. In future, we plan to use more features to solve these 

limitations and improve the accuracy of saliency detection. Detecting and segmenting salient 

objects in natural scenes, also known as salient object detection, has attracted a lot of focused 

research in computer vision and has resulted in many applications. However, while many 

such models exist, a deep understanding of achievements and issues is lacking. We aim to 

provide a comprehensive review of the recent progress in this field. We situate salient object 

detection among other closely related areas such as generic scene segmentation, object 

proposal generation, and saliency for fixation prediction. Covering 256 publications we 

survey i) roots, key concepts, and tasks, ii) core techniques and main modeling trends, and iii) 

datasets and evaluation metrics in salient object detection. We also discuss open problems 

such as evaluation metrics and dataset bias in model performance and suggest future research 

directions. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4. ARCHITECTURE DIAGRAM OF OUR PROPOSED ALGORITHM 
 In this section we mainly look at the proposed system with its architecture and a small 

example on our proposed architecture. 

 
 

    Algorithm 1 HDCT-Based Saliency Estimation 

Input: initial tri-map T, and K= (Eq. (8)) 

1: f  number of foreground super pixels in 

the tri-map 

2: b  number of background super pixels in 

the tri-map 

3: M  f+b 

4: construct 𝐊 ∊∈ ℝ𝑀×𝑙  by Eq. (10) 

5: construct 𝐔 =∈ ℝ𝑀×1 by Eq. (11) 

6: calculate α∗ =  𝐊 𝐓𝐊 + 𝛌I 
−1

𝐊T𝐔by 

solving Eq. (9) 

7: calculate 𝑆𝐺 𝑋𝑖 =  𝐊𝑖𝑗
𝑙
𝑗=1 α𝑗

∗ by Eq. (12) 

Output: Saliency map 𝑆𝐺  
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 From the above architecture disagram, we can clearly find out that a sample input 

image with digital appearance is taken as source. Now the initial source image is applied with 

over segmentation to super pixels and once that is done, now we try to find out the initial 

saliency tri map for the proposed image. At this stage all the background part is ignored and 

totally removed from that image. Only the main part which is having the gray color boundary 

lines are identified and now they should undergo the process of global salient region 

detection via HDCT and after that local salient   region detection via random forest. Once 

these two steps are completed, now the derived image at the layer (f) is termed as final 

saliency map, which is a clear view after segmentation. 

 

5. EXPERIMENTAL RESULTS 
 Implementation is the stage where the theoretical design is converted into 

programmatically manner. In this stage we will divide the application into a number of 

modules and then coded for deployment. We have implemented the proposed concept on 

matlab multi-paradigm numerical computing environment and proprietary programming 

language developed by MathWorks, to show the performance this proposed method. Now let 

us look at the implementation screens in detail as follows 

 

Browse a Digital Image 

 
 Here we try to take a choose or browse a sample digital image which contains a bird 

with some background greenery. Now we need to apply preprocessing on that image and try 

to find out the color transformed image. 

 

Apply Pre-processing and Convert into a Color Transform Image 

 
 From the above screen we can clearly identify that after a set of pre-processing, the 

original image is converted into a color transform image with only Eigen value representing 

the bird. 
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Apply Image Segmentation Technique on Color Transform Image 

 
 From the above screen we can clearly identify the segmented image with bird marked 

with white color and all the remaining background is shaded with black ash color. 

 

Finally Extract the Targeted Image 

 
 

 From the above window we can clearly identify that extracted image contains only the 

bird extracted from the un structured image. 

 

6. CONCLUSION 

 In this paper, we finally implemented a novel technique to automatically detect salient 

regions of an image via high dimensional color transform. This proposed method is best 

suited for observing the salient regions often have distinctive colors compared to the 

background in human perception.A unique salient vicinity detection approach is proposed to 

estimates the foreground areas from a tri-map the usage of two exclusive methods: worldwide 

saliency estimation via HDCT and local saliency estimation thru regression. The tri-map-

based totally robust estimation overcomes the constraints of inaccurate preliminary saliency 

type. It is effective in increasing the success of foreground and background color separation 

since the low dimensional RGB space is very dense where distributions of foreground and 

background colors are largely overlapped it is used in medical field. 
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