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Abstract - Change Detection techniques are important to know the changes occurring/occurred on the earth 

surface at multiple situations, thereby several problems can be predicted/avoided. The change can be observed 

in different kinds of satellite images like multi-spectral, multi-temporal images of low resolution and high 

resolution. In this paper, ensemble based classifier is discussed for images classification. Different parameters 

are considered to judge the performance of ensemble based classifier. Finally, the changed pixels in two 
temporal images are observed and listed, and the images also shown in zoomed manner for easy observation of 

changes in the images.  
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1. INTRODUCTION  

 The changes appearing on earth surface is important to know the environment and 

surroundings changes. The information provided by traditional methods and air photos is 

time consuming and cost effective. However, it is possible with the up-to-date analysis of 

satellite images [1,2,3]. In Remote Sensing, the two important procedures for the analysis of 

Land use/Land cover are classification and change detection. Classification is an important 

and powerful tool to extract more and correct information in the satellite images. The 

classification models can be divided into two major types: supervised classification and 

unsupervised classification. Both methods have its own pluses and minuses. Some automated 

methods are implemented to get classification [4,5,]. Supervised classification on the other 

hand requires prior data to validate the performance of the classifier. If ground truth data is 

available, supervised classification is better. To classify the large data sets, clustering should 

be performed before the classification for the improvement of accuracy. 

 

 There are several number of image classification techniques developed in the past 

decades. Some of the popular methods are K-Nearest neighbour (K-NN) classifier, Support 

Vector Machine (SVM) classifier  Maximum Likelihood (ML) classifier etc., But the 

accuracy of the classifiers are further  improved  by considering the benefits of different 

classifiers and combining them to form a classifier having all the merits of some good 

classifiers. This kind of combining some good classifiers is called Ensemble methods. In 

some ensemble methods, clustering and classification methods can also be combined. One of 

the good applications for Land use analysis with classification is change detection. The 

selection of suitable or good classifier is very important in satellite image processing to get 

accurate change detection.  

Supervised classification may be defined as the process of identifying unknown objects 

by using the validation with original data that leads to exact result. The validation of satellite 

images is not that much of easy. The longitude and latitude values of the ground should be 

taken and have to be converted into corresponding values of the software used.  

 

2. ENSEMBLE OF DIFFERENT CLASSIFIERS 

 In ensemble methods there are of two different kinds: one is dependent framework 

and the second is independent framework. In a dependent framework, classifier composer get 

inputs from all the considered classifiers for ensemble along with unlabeled tuples to provide 
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predicted labels. Here each classifier stage depends on each other. The different classifiers 
which can be used are SVM, ML, K-NN, etc. 

 

3. RESULTS AND DISCUSSIONS 

         Figure 1 shows Classified first image, Classified second image, Zoomed image of (I) 

and Zoomed image of (II). Table 1 gives the list of classes and corresponding pixels of first 

image. Table 2 gives list of classes and corresponding pixels of second image. Table 3 

contains change detection in pixels and area. Here both classified images pixels are compared 

and obtained the changed areas. The table shows the total number of pixels changed  related 

to water are 433 and the area changed is 1,73,200 sq-m(increased); total number of pixels 

changed  related to agriculture are 280 and the area changed is 1,12,000 sq-m(decreased); 

total number of pixels changed  related to barren land  are 1919 and the area changed is 

7,67,000 sq-m(increased); total number of pixels changed  related to green land are 2072 and 

the area changed is 8,28,200 sq-m(decreased). 

               
Table 1: List of classes and corresponding pixels of first image 

 Class Pixels in class after classification Proposed 

method 

1 Water 86,405 

2 Agriculture 33,555 

3 Barren Land 79,340 

4 Green Land 62,844 

Total 2,62,144 

 

Table 2: List of classes and corresponding pixels of second image 

 Class Pixels in class after classification Proposed 

method 

1 Water 86,838 

2 Agriculture 33,275 

3 Barren Land 81,259 

4 Green Land 60,772 

Total 2,62,144 

 

Table 3: Change detection in pixels and area
 

 

Class 

First Image Second Image Change 

Pixels  Area (m2) Pixels  Area (m2) Pixels  Area (m2) 

Water 86,405 34,562,000 86,838 34,735,200 
433 

(Increase) 

1,73,200 

(Increase) 

Agriculture 33,555 13,422,000 33,275 13,310,000 
280 

(Decrease) 

1,12,000 

(Decrease) 

Barren Land 79,340 31,736,000 81,259 32,503,000 
1,919 

(Increase) 

7,67,000 

(Increase) 

Green Land 62,844 25,137,000 60,772 24,308,800 2,072 8,28,200 
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(Decrease) (Decrease) 

Net 0 0 

 

 
Figure 1: (I) Classified first image (II) Classified second image (III) Zoomed image of (I) and  

(IV) Zoomed image of (II)
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IV. CONCLUSION 

 In this paper the discussions are carried-out on ensemble techniques for accuracies 

and various standard quality assessment parameters. Different ground truth points (200 

points) were considered with four classes: water, green land, barren land and agriculture for 

validation of classified output. The classes can be extended also to more number. Finally, 

pixels of each class were compared in the two classified images and also calculated the 

corresponding area. The results can be exactly analysed, if the considered satellite image is 

high or good resolution imagery. This analysis can be used in agriculture for crop monitoring, 

forest for deformation, urban areas for developments and disaster management. This process 

can be extended to more number of classes also. The best classification gives correct change 

detection that leads to exact information about land use land cover changes that are 

happening.  

 

 

REFERENCES 

 [1] J. Munoz-Mari, L. Bruzzone, and G. Camps-Valls, “A support vector domain description 

approach to supervised classification of remote sensing images,” IEEE Trans. Geosci. 

Remote Sens., vol. 45, no. 8, pp. 2683–2692, Aug. 2007.  
[2] K. Bahirat, F. Bovolo, L. Bruzzone and S. Chaudhuri, “A novel domain adaptation Bayesian 

classifier for  updating land-cover maps with class differences in source and target domains,” IEEE 
Trans. Geosci. Remote Sens., vol. 50, no. 7, pp. 2810–2826, Jul. 2012. 

[3] I.A. Rizvi and B. K. Mohan, “Object-based image analysis of high- resolution satellite images 

using modified cloud basis function neural net- work and probabilistic relaxation labeling 
process,” IEEE Trans. Geosci. Remote Sens., vol. 49, no. 12, pp. 4815–4820, Dec. 2011. 

[4] J. Senthilnath,  Nitin Karnwal and  D. Sai Teja,  “Crop Type Classification Based on Clonal Selection 
Algorithm for High Resolution Satellite Image”.  I. J. Image, Graphics and Signal Processing, Vol.9, 
pp.11-19, 2014. 

[5] K. Radhika and S. Varadarajan, "A Tutorial on Classification of Remote Sensing Data," 

International Research Journal of Engineering and Technology, Volume 3, Issue 8, 881 - 885, 
August -2015.  


