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ABSTRACT: CBIR image retrieval system is to solve problem of pattern recognition. And GSA algorithm based on 
heuristic search technique to used mostly pattern recognition with help of optimization. Image quality is important part 
of image processing with edge detection technique. But various techniques not quality improved with human image. 
And gravitational search algorithm is provide better quality parameter for improve image segmentation on human 
image. 
This research methodology based on Improved GSA algorithm (I-GSA) with using adaptive threshold function on 
compared to SOBEL edge detection technique provide better result . Also calculated better SSIM Value for human 
image with compared to SOBEL edge detection technique. This research work implemented in MATLAB R2015a 
Tools. 
Also less memory space in retrieved large images with related data. Results confirm the efficiency and throughput of 
GSA to increase the accuracy of CBIR basedsystems. 
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I. INTRODUCTION 
 
CBIR is the most important technique for display the all contents of image from large data based according to user’s 
mind [1]. The main part of content are refers to image colors, image shape, image textures and many information that 
hide in image (Fig.1). The second name of CBIR technique is query by image content (QBIC) is the application of 
computer vision techniques to the image retrieval problem [2][5]. 
 

 
 

Fig.1 Block diagram of image retrieval 
 
In this CBIR system performs with retrieval and indexing process using features selected and computed from images as 
according to the whole images [1]. These features are selected with numerical values and computed some image 
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processing algorithms and captured visual image described and save them in feature vectors [2] [5]. These systems 
provide whole image retrieve application with using computer vision and multimedia based heuristic algorithm [1]. 
Some basic application is following types: 
 
Medical diagnosis Education and training Digital Libraries Home entertainment 
Architectural and engineering design 
 
Our proposed paper CBIR system based edge detection technique with help of new research based heuristic algorithm 
for gravitational search algorithm with comparisons of PSNR (peak signal to noise ratio) and SSIM (structured 
similarity index major) parameter [4] [7].  Gravitational search algorithm described according to proposed paper is 
following. 
 

II. LITERATURE SURVEY 
 
In their seminal work, Manju Bala, Krishan K. Saluja & Sarika Jindal [1] described latest review based CBIR 
feature selection with GSA algorithm also provide some feature selection concept on data mining ,machine learning 
and heuristic search algorithm. 
Pooja devi & Mahesh parmar [2] also review based described CBIR VISUAL content and technique with common 
feature for generating image retrieval types, these paper used learning algorithm also important for concept using on 
our proposed work. 
 
Zhang Jin-Yu [3] et.al described edge detection of image based on improved SOBEL operator and genetic algorithm 
not show better quality of images for directly used key feature with threshold because our research work used edge 
detection of images in feature selection with comparisons PSNR and SSIM parameter on developed GSA algorithm. 
These works solve critical justification on images for edge detectiontechnique. 
 
Amitava Podder, Pramit Brata Chanda[4] described on Comparative Performance Study and Analysis on Different 
Edge based Image Segmentation Techniques of Thermal Images. Authors have used different thermal images for the 
edge based analysis of image segmentation. Authors have given studies regarding different  edge operators like 
SOBEL, Prewitt, LOG, and Canny Edge Detection operators for segmentation purposes and analyze theirperformance. 
Our Research paper helpful in this paper is main review for developing human image quality improvement with 
comparative parameter of SSIM with developing I-GSA algorithm. This review paper works only improve thermal 
image but our research paper improve SSIM Value with human image than compare SOBEL edge detection technique. 
 
J.P.papa et al. [6] proposed a feature selection through GSA with combine the optimization behavior of GSA together 
with the speed of optimum path forest (OPF) and other analysis but this paper used data set not generate less difference. 
But our proposed work with GSA algorithm used parameter in edge detection technique provided best quality 
difference in image analysis. But this existence paper provided complete GSA algorithm concept with featureselection. 
 
Alain Horé and Djemel Ziou [7] In this paper we find out the quality of image with the help of two major parameter 
of image quality that is PSNR and SSIM. And explain the simple mathematical relationship between these. A series of 
tests realized on images extracted from the Kodak database gives a better understanding of the similarity and difference 
between the PSNR and SSIM. 
Our research paper we calculate the mathematical relationship between the SOBEL and GSA. And explain the better 
result of image quality by GSA with respect to SOBEL. So that SSIM used  structured similarity for proposed research 
and these paper describe SSIM greatest form. 
 
Esmat Rashedi and other [11] in this research paper the researcher are collection of masses, and their interactions are 
based on the Newton laws of gravity and motion. In this article, a binary version of the algorithm is introduced. To 
evaluate the performances of the proposed algorithm, several experiments are performed. The experimental results 
confirm the efficiency of the BGSA in solving various nonlinear benchmark functions. 

The BGSA has some parameter to be tuned such as G0 and kbest. To examine the effect of different values of these 

parameters on the performance of BGSA in detail, a set of experiments have been carried out on BGSA using different 

values of G0 and kbest. 

Our research work also study some related previous review paper in developing best quality of research work on CBIR 
system with edge detection using GSA algorithm and using parameter. 
Our proposed work based on adaptive threshold, SOBEL Operator and GSA Algorithm. So we have this term used 
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mass, acceleration and gravity. But in this paper deeply focus these terms. 
Our proposed research work based on GSA algorithm with SOBEL operator and adaptive threshold function. And this 
exiting paper describe GSA algorithm deeply with step-by-step process description. 
In this research paper used following review papers with comparative result and task for better provide edge detection 
technique based image result. Also include CBIR system with some components parameter changes with improving 
retrieval system in latest used SOBEL operator and adaptive thresholds function concept in GSA Algorithms. 
 

III. PROPOSED RESEARCH METHODOLOGY 
 
In our work of historical document with complex images binaries, using adaptive threshold function is compare on the 
basis of SOBEL operator and gravity concept in contrast of image with  developed proposed Improved GSA (I-GSA) 
algorithm [6] [10] [11]. First two terms analyses well known objective image quality metrics, such as PSNR as well as 
SSIM and later term adaptive threshold function used of degraded document images is still an unsolved problem due to 
the high inter/intra-variation between the text stroke and the document Background across different document images. 
SOBEL operator fined the edge detection in some cases using images with Compared of proposed Improved GSA (I-
GSA) algorithm [3][4][8]. 
 
These terms describe with proposed research based methodology is given: 
 
1. Peak-Signal-to-Noise Ratio (PSNR): This ratio term used for the finding ratio between the maximum possible 
power of a signal and the power of corrupting noise that affects the fidelity of its image representation. Because many 
signal have a very wide dynamic range, PSNR is usually expressed in terms of the logarithmic decibel scale.[5] 
 
2. Structural Similarity Index Measure (SSIM): In this term used three forms SSIM Index, SSIM Map and Mean 
SSIM. Firstly SSIM used to improve on traditional method such as PSNR and MSE (Mean Squared Error). SSIM Index 
is a method for predicting the perceived quality of digital images. It can be viewed as a quality measure of one of the 
images being compared provided the other image regarded as a perfect quality. The SSIM is also known as quality 
metric used to measure the similarity between two images. It was developed By Wang et al. The SSIM show better 
image quality according to PSNR in image format. [5] 
 
3. Adaptive Threshold Function: It takes a color image as input and in the simplex implementation, outputs a binary 
image representing the segmentation for each pixel in the image, a threshold has to be calculated. And adaptive 
threshold is the method where the threshold value is calculated for smaller regions and therefore, there will be different 
threshold value for different region [6][10]. 
 
4. Prewitt Operator: Prewitt operator edge detection masks are the one of the oldest and best understood methods of 
detecting edges in images. The Prewitt edge detector uses the following mask to approximate digitally the first 
derivatives Gx and Gy[12]. 
 
5. SOBEL Operator: It performs the 2-d spatial gradient measurement on an image and so emphasize region of high 
spatial frequency that correspond toedge. 
The operator consists of a 3*3 convolution matrix as shown in figure. One matrix is simply the other rotated by 900. 
This is similar to the Roberts cross operator [4] [12]. 
 

Gx Gy 
 
Fig.2 SOBEL convolution matrix These matrixes are designed to respond maximally to edge running vertically and 
horizontally relative to the pixel grid, one matrix for each of two perpendicular orientations. This matrix can be apply to 

each input image, to produced the separate gradient component in each orientation. Gx and Gy The gradient magnitude 
is given by: 
 

|G|=  
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Typically, an approximate magnitude is computed using: 
|G|= |Gx| + |Gy| 
 

IV. PROPOSED ALGORITHM 
 
Improved Gravitational Search Algorithm (I-GSA): According to this algorithm searcher agents are collected of 
masses and their interactions are based on the Newton gravity low and motion. GSA is inspired by the Newton theory 
that says: "Every particle in the universe attracts every other particle with a force that is directly proportional to the 
product of their masses and inversely proportional to the square of the distance between them". Gravity is a force, 
pulling together all matter [4] [6] [10]. 
In this algorithm generate SSIM parameter and later PSNR with CBIR system based feature selected on edge detection 
technique. 
The real version of GSA was designed for search spaces of original real valued vectors. However, many optimization 
problems are set in binary discrete space. But our proposed algorithm is improved with used SSIM parameter and later 
PSNR to find images with less resolution by using SOBEL and show real images clarity of human images [4]. 
Modify Improved GSA Algorithm completed by following step: 
 
1. Input image: In this step selected by any two images also compared. And applying SSIM index formula with 
default value used K= [0.01 to 0.03]. 
 
2. Preprocessing: In this step used local window for statistics. Default window is Gaussian given by window = f 
special (‘Gaussian’, 11, 1.5). This step also used filtering parts. 
 
3. Optimization technique (I-GSA): A new optimization algorithm with GSA based on the law of gravity and mass 
interactions is introduced. In the proposed algorithm, the searcher agents are a collection of masses which interact with 
each other based on the Newtonian gravity and the laws of motion [4]. 
 
4. EDGE detection: In this step used to find out edge of input image by using our proposed method with adaptive 
threshold value and standard GSA algorithm[10]. 
 
5. Evaluate parameter (SSIM): To compute and showing the SSIM value of input images. With above step 2, 3 
and4. 
 
6. Find result. 
 

V. RESULTS & ANALYSIS 
 
In this section we have presented the experimental result and evaluated the performance of the proposed methodology 
[7]. The proposed methodology is implemented in the MATLAB R2015a and the operating system used is windows 
7[9]. 
 
Measurement of Structural Similarity Index (SSIM) 
This parameter was suggested by Wang. It is composed of three values: Structural comparison, Luminance comparison 
& Contrast comparison. These components are normalized such that they are default SSIM value is 1.0 for identical 
images. The SSIM index is the product of these three components (raised by an exponent, if required). The formula for 
this measure is given by SSIM(1,2) Equal is 
 
(2µ1µ2 + C1) (2 12 + C2) 
 

 
(µ 2 + µ 2 + C ) ( 2 + 2 +C ) 
 
Where μ1, μ2, σ1, σ2, and σ12 local statistics parameters of the two images 1 and 2 and C1, C2 are constants used to 
avoid division by zero. 
Here the results are shown for different human images with changes background and some other images i.e. 
cameraman. 
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Fig.3 I-GSA algorithm based human image 
 
 

Fig.4 SOBEL algorithm based human image 
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Table 1 Different SSIM Value for human image with compare to I-GSA & SOBEL 
 
 

Human Image I-GSA based SSIM Value SOBEL based SSIM 
Value 

Image 1 0.8423 0.714 

Image 2 0.8892 0.6162 

Image 3 0.9093 0.7171 

Image 4 0.9801 0.8404 

Image 5 0.9749 0.9065 

 
VI. CONCLUSION AND FUTURE SCOPE 

 
Our proposed improved GSA with adaptive threshold function based algorithm provide better result for human image 
with edge detection in quality improvement and also find better SSIM Value . But this quality improvement result is 
not provides by SOBEL operator. But our proposed algorithm is better to finding, edge detection with SSIM value than 
SOBEL operator edge detection technique. 
In Future this result can be also implemented by using different edge detection technique i.e. canny operator, prewitt 
operator with image processing based technique. propose improved GSA algorithm can be not provide better quality 
results for using nature image, but SOBEL Operator based algorithm is provide this. This is future work in our 
research. 
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