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Abstract—Remote sensors gather information by measuring 

the electromagnetic radiation that's reflected, emitted and 

absorbed by objects in various spectral regions, from 

gamma-rays to radio waves. To measure this radiation, both 

active and passive remote sensors are utilized. Image 

segmentation may be the division of a picture into regions or 

categories, which correspond to different objects or areas of 

objects. Image segmentation is a significant tool in image 

processing and can serve becoming an efficient front end to 

sophisticated algorithms and thereby simplify subsequent 

processing. It is the procedure of dividing an image into 

homogenous and non-overlapping regions, that is a 

significant step toward higher level image processing such 

as for instance for example image analysis, pattern 

recognition and automatic image interpretation. This paper 

is targeted on remote sensing image segmentation for 

dynamic statistical region merging algorithm using fuzzy 

logic. To improve the correctness of the remote sensing 

images dynamic statistical region merging-automatic scale 

value is proposed to acquire the automatic scale values. The 

remote sensing images were employed for experimental 

purpose. Quantitative analysis was performed on the 

cornerstone of geometric accuracy, specificity and 

sensitivity. This method can consistently segment remote 

sensing images with high efficiency. 
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I. INTRODUCTION 

Image segmentation could function as division of a graphic 

into regions or categories, which match different objects or 

aspects of objects. Every pixel in a graphic is allocated to at 

least one of several these categories. The prospective of 

segmentation is certainly to simplify and/or change the 

representation of a graphic into something that's more 

meaningful and more straightforward to analyze. Image 

segmentation is generally used to discover objects and 

boundaries (lines, curves, etc.) in images.  Practical 

application of image segmentation range between filtering 

of noisy images, medical applications (Locate tumors and 

other pathologies, Measure tissue volumes, Computer 

guided surgery, Diagnosis, Treatment planning, study of 

anatomical structure), Locate objects in satellite images 

(roads, forests, etc.), Face Recognition, Finger print 

Recognition, etc. All the pixels in an area are similar 

regarding some characteristic or computed property, such 

as color, intensity, or texture. Not all the segmentation 

techniques are feasible for Remote Sensing Image (RSI) 

since the complexity and redundancy of the RSI increases 

significantly. Statistical region merging (SRM) is 

an algorithm used for image segmentation. The algorithm 

can be utilized to judge the values in just a regional span and 

grouped together on the building blocks of the merging 

criteria resulting a poor list. Utilizing the Dynamic 

Statistical Region Merging-Manual scale value (DSRM-

MSV) for remote sensing image segmentation, the 

consequence is unsatisfactory. To boost the segmentation 

accuracy and the correctness Dynamic Statistical Region 

Merging- Automatic Scale Value (DSRM-ASV) is 

introduced. It tries to let essentially the absolute most 

similar regions to be tested first. Initially, it redefines the 

dissimilarity based-on regions. Then, it dynamically updates 

the dissimilarity and adjusts the test order during the work 

of merging. The accuracy of the DSRM-ASV is higher 

compared to DSRM- MSV and its computational 

complexity is approximately linear. 

II. LITERATURE SURVEY  

Jorge E. Patino et al. [6] discussed the applications of 

satellite remote sensing to regional science research in urban 

settings. The most common applications found in the 

literature are the detection of urban deprivation hot spots, 

quality of life index assessment, urban growth analysis, 

house value estimation, urban population estimation and 

urban social vulnerability assessment. The satellite remote 

sensing imagery used in these applications has medium, 

high or very high spatial   resolution, such as images from 

Landsat MSS, Landsat TM and ETM+, SPOT, ASTER, 

IRS, Ikonos and Quick Bird. Calderero et al. [17] proposed 

an unsupervised region merging techniques providing a set 

of the most relevant region-based explanations of image at 

different levels. These techniques were characterized by 

general and non parametric region models, with neither 

color nor texture homogeneity assumptions, nor a set of 

innovative mergingcriteria, based on information theory 

statistical measures. Maire, M. et al. [14] the author 

investigated two fundamental problems in computer vision: 

contour detection and image segmentation. Present state-of-

the-art algorithms for both of these tasks. Their contour 

detector combines multiple local cues into a globalization 

framework based on spectral clustering. Their segmentation 

algorithm consists of generic machinery for transforming the 

output of any contour detector into a hierarchical region 

tree. In this manner, they reduce the problem of image 

segmentation to that of contour detection. Extensive 

experimental evaluation demonstrates that both their contour 

detection and segmentation methods significantly 

outperform competing algorithms. Jianyu Chen et al. [15] 

the author has proposed a new approach to multi scale 

segmentation of satellite multispectral imagery using edge 

information. The Canny edge detector was applied to 

perform multispectral edge detection. The detected edge 

features were then utilized in a multi scale segmentation 

loop, and the merge procedure for adjacent image objects 

has been controlled by a separability criterion that combines 

edge information with segmentation scale. A.K. Bhandari et 

al. [16] a modified artificial bee colony (MABC) algorithm 

based satellite image segmentation using different objective 

function has been proposed to find the optimal multilevel 

thresholds. Three different methods were compared with 
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this proposed method such as ABC, particle swarm 

optimization (PSO) and genetic algorithm (GA) using 

Kapur’s, Otsu and Tsallis objective function for optimal 

multilevel thresholding. Ting Liu et al. [18] author analyzed 

urban land changes in Atlanta metropolitan area through the 

combined use of satellite imagery, geographic information 

systems (GIS), and landscape metrics. The study site was a 

fast-growing large metropolis in the United States, which 

contains a mosaic of complex landscape types. 

III. METHODOLOGY 

A research using MATLAB has been performed using a 

remote sensing image. Segmentation from a distant sensing 

image is one of the very difficult image processing 

operations since the images contain speckle and Gaussian 

noise and various attenuated artifacts. The process took for 

the implementation of the proposed technique is explained 

below: 

A. Image Acquisition 

Remote sensing images are normally in the shape of digital 

images. To be able to extract useful information from the 

images, image processing techniques may be employed to 

enhance the image to greatly help visual interpretation, and 

to correct or restore the image if the image has been afflicted 

by geometric distortion, blurring or degradation by other 

factors. There are numerous image analysis techniques 

available and the strategy used be determined by certain 

requirements of the particular problem concerned. In many 

cases, image segmentation and classification algorithms are 

accustomed to delineate different areas in an image into 

thematic classes. The resulting product is a thematic map of 

the research area. This thematic map could be coupled with 

other databases of the test area for further analysis and 

utilization. For experimental purpose, remote sensing 

images were collected from different sources. For research 

purpose, we have used files in PNG, TIFF and JPEG 

formats due to lack of portability. Images are stored in 

MATLAB and displayed as a gray scale image of 256*256. 

The entries of a gray scale image range from 0-255, where 0 

shows total black color and 255 shows total white color. 

Entries between these ranges vary in intensity from black to 

white. 

B. Evaluate Scale Value Using Fuzzy Logic 

Fuzzy logic is an application of many-valued logic through 

which the truth values of variables may be any real number 

between 0 and 1. In comparison, in Boolean logic, the 

reality values of variables may only be 0 or 1. Fuzzy logic 

has been extended to deal with the idea of partial truth, 

where the reality value may range between completely true 

and completely false. Furthermore, when linguistic variables 

are utilized, these degrees may be managed by specific 

functions. Classical logic only permits propositions having a 

price of truth or falsity. The notion of whether 1+1=2 is a 

complete, immutable and mathematical truth. The notion of 

truth doesn't fall by the wayside, but alternatively on a 

technique of representing and reasoning over partial 

knowledge when afforded, by aggregating all possible 

outcomes right in to a dimensional spectrum. Both examples 

of truth and probabilities range between 0 and 1 and hence 

may appear similar at first. Therefore, after the acquisition 

of the remote sensing image we evaluate the scale value of 

the image by using fuzzy logic. 

Applying Dynamic Statistical Region Merging 

(DSRM) algorithm using fuzzy based scale value With an 

initially over-segmented image, in which the numerous 

regions with homogeneous color are detected, image 

segmentation is performed by iteratively merging the 

regions according to a statistical test. DSRM algorithm is 

started from a couple of over-segmented regions. This is 

because a small region can provide the stable statistical 

information than a single pixel, and using regions for 

merging can improve a lot of computational efficiency 

utilizing the Statistical Region Merging (SRM) for   remote 

sensing image segmentation, the effect is unsatisfactory. To 

boost the segmentation accuracy and the correctness 

Dynamic Statistical Region Merging (DSRM) is 

introduced.. It tries to test the absolute most similar regions 

to be tested first. Initially, it redefines the dissimilarity 

based-on regions. Then, it dynamically updates the 

dissimilarity and adjusts the test order during the task of 

merging. The accuracy of the DSRM is higher compared to 

the SRM and its computational complexity is approximately 

linear. After applying the fuzzy logic, DSRM algorithm is 

put on the image in order to choose the automatic scale 

value. 

C. Evaluate Parameters 

When the final segmented image is extracted from the above 

mentioned technique we evaluate the parameters. The 

analysis of the above mentioned technique was done on the 

foundation of geometric accuracy, specificity and 

sensitivity. This approach can consistently segment remote 

sensing images with high efficiency. 

IV. PERFORMANCE METRICS 

The analysis of the above technique was done on the basis 

of geometric accuracy, sensitivity and specificity which are 

calculated as follows: 

Geometric Accuracy = Square root of sensitivity and 

specificity 

Sensitivity = TP / TP + FN 

Specificity = TN / TN + FP 

Where, 

TP (True Positive) =   No. of pixels that are 

classified correctly as foreground in the foreground region. 

TN (True Negative) = No. of pixels that are 

classified correctly as background in the background region. 

FP (False Positive) =   No. of pixels that are 

classified as foreground in the background region. 

FN (False Negative) = No. of pixels that are 

classified as background in the foreground region. 

V. RESULTS AND DISCUSSIONS 

In this paper, the performance of DSRM-ASV to get the 

automatic scale value from remote sensing images was 

analyzed. The remote sensing images were collected for 

experimental purpose. The implementation of the 

framework is completed in MATLAB. The performance 

metrics like Geometric Accuracy, Sensitivity and Specificity 

are computed for quantitative comparison. 

For qualitative analysis, output images of the 

implemented framework are shown in Fig 1(a)-(e). The 
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images show the original image, and then fuzzy logic is 

placed on the image to obtain the scale value. Then DSRM 

algorithm is placed on the image to improve the accuracy 

and correctness of the image. After applying the DSRM 

algorithm we evaluate the parameters. 

 
Fig 1:  (a) original remote sensing image, (b) showing 

DSRM image after applying fuzzy logic, (c) image showing 

the segmented DSRM original image, (d) image showing the 

proposed image after applying DSRM-ASV algorithm, (e) 

Final segmented image after applying fuzzy logic and 

DSRM algorithm. 

A. Quantitative Analysis 

The quantitative results are presented in tables which gives 

the comparison between the existing and proposed technique 

on basis of Geometric accuracy, sensitivity and specificity. 

The existing technique uses DSRM-MSV algorithm whereas 

the proposed technique uses DSRM-ASV algorithm using 

the fuzzy logic. 

B. Geometric Accuracy Analysis:  

Table1 shows the comparative output of the existing and 

proposed technique on basis of geometric accuracy. The 

results were taken on fifteen remote sensing images. 

Image No. Existing Proposed 

1. 0.88 0.93 

2. 0.84 0.90 

3. 0.91 0.96 

4. 0.66 0.86 

5. 0.68 0.93 

6. 0.94 0.98 

7. 0.86 0.96 

8. 0.88 0.89 

9. 0.71 0.81 

10. 0.77 0.90 

11. 0.94 0.96 

12. 0.71 0.91 

13. 0.68 0.95 

14. 0.66 0.95 

15. 0.88 0.95 

Table 1: shows the comparative output 

The figure below shows the graphical 

implementation of the above table. The graph clearly depicts 

that the results of the proposed technique are much better 

than those obtained from the existing technique. 

 
Fig. 2: Graphical representation of existing and proposed 

technique in terms of Geometric accuracy. 

C. Specificity Analysis: 

Table 2 shows the comparative output of the existing and 

proposed technique on basis of specificity. The results were 

taken on fifteen remote sensing images. 

Image No. Existing Proposed 

1. 0.84 0.94 

2. 0.79 0.89 

3. 0.86 0.98 

4. 0.62 0.85 

5. 0.63 0.94 

6. 0.89 0.99 

7. 0.80 0.96 

8. 0.84 0.85 

9. 0.67 0.80 

10. 0.73 0.96 

11. 0.90 0.94 

12. 0.62 0.91 

13. 0.68 0.94 

14. 0.52 0.94 

15. 0.84 0.95 

Table 2: shows the comparative output 

The figure below shows the graphical 

implementation of the above table. The graph clearly depicts 

that the results of the proposed technique are much better 

than those obtained from the existing technique. 

 
Fig 3:  Graphical representation of existing and proposed 

technique in terms of Specificity 
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D. Sensitivity Analysis: 

Table 3 shows the comparative output of the existing and 

proposed technique on basis of sensitivity. The results were 

taken on fifteen remote sensing images. 

Image No. Existing Proposed 

1. 0.86 0.91 

2. 0.77 0.91 

3. 0.92 0.94 

4. 0.42 0.86 

5. 0.45 0.92 

6. 0.97 0.98 

7. 0.80 0.95 

8. 0.86 0.93 

9. 0.53 0.83 

10. 0.64 0.86 

11. 0.98 0.99 

12. 0.51 0.91 

13. 0.74 0.97 

14. 0.77 0.96 

15. 0.86 0.94 

Table 3: shows the comparative output 

The figure below shows the graphical 

implementation of the above table. The graph clearly depicts 

that the results of the  

Proposed technique is much better than those obtained from 

the existing technique. 

 
Fig 4:  Graphical representation of existing and proposed 

technique in terms of sensitivity 

VI. CONCLUSION AND FUTURE SCOPE 

In this work, the performance of DSRM-MSV, and 

proposed DSRM-ASV was evaluated on numerous remote 

sensing images to be able to get the automatic scale value by 

utilizing fuzzy logic. A powerful algorithm (DSRM-ASV) 

was then presented to automatically group the initially over-

segmented many small regions. Even though merged 

regions are chosen locally in each merge stage. The DSRM-

ASV algorithm is employed to find the automatic scale 

values of remote sensing images. Experiments on natural 

images show the efficiency of the proposed algorithm. The 

experimental result shows high geometric accuracy (0.95) 

high sensitivity (0.94) and high specificity (0.95) in several 

testing data.  Further, this technique can be utilized on 

multiple scales to find the best scale selection for the remote 

sensing images to boost the segmentation accuracy. 
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