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Abstract - Classification 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 quality parameters like 

accuracy, precision, f score and other parameters are calculated and can be compared with other latest models. 
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1. INTRODUCTION 

The effort will be high in supervised classification comparatively actual classification. On 

completion of classification the output is mapped between classes which are labbled and to 

respective information classes or land cover types. Supervised classification is highly 

accurate compared with unsupervised classification, apart this it will concentrates on training 

sites and individual processing skill for an image and also classes spectral distinctness. Most 

of the classes are same in terms of spectral reflectance like annual dominated grass lands vs. 

Perennial grass lands, misclassification leads to high. supervised classification leads to time 

and money as classification results are purely depends on training data also minute 

observation should be taken in supervised classification.   

Supervised classification techniques data from analysis as input, can be also called as 

training set. In these clasiification methods significant factor is training sample, particularly 

for satellite images. The samples considered for training gives high accuracy. Training 

samples can be divided as, for classification and for supervising classification accuracy. 

Supervised pixel-oriented classification uses first selection of training samples and follows 

classification on the basis of image pixel spectral features space via a trained classifier model.  

Object based approaches are more effective in remote sensed analysis, it is used to solve 

the difficulties due to pixel diversity and crop changes within the field. Object based image 

analysis partitions the image and creates a hierarchal network of homogeneous objects. 

Object based methods cause the analysis of collected set pixels and exploit shape related and 

textural interpretation as well as spectral characteristics. In the classification process, the 

entire pixel in the complete objects is changed to the same class. Thus, it avoids the 

difficulties of spectral changes and mixed pixels. The elementary processing units of object 

oriented image analysis are divided into parts, called as image objects. The advantages of this 

method are static and textual calculation [1- 4]. 

Different classification methods use various ways towards similarity matching methods. 

The Supervised classification have advantages like input data analysis, creating training 

samples and signature files, and determining the quality of the training samples and signature 

files. Supervised classification techniques expect training areas given by the analyst to find 

all categories properties. Supervised learning is the highly applicable technique, if the 

expected outcomes are known with data samples.  The way of recognizing the unknown data 

from spectral information after completion of the training is known as supervised 

classification. The pixels are subjected to the respected pre-defined categories with 

identification assignments.  

The required sites (called as training sites) from the remotely sensed image which 

provides same characteristics of known land cover types is recognized by the analyst. The 
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classifier trained by training sites spectral characteristics, which leads to provide the 

properties of all classes [5 - 6].  

Classifier training and trained classifier performance testing for unknown pixels are the 

two basic operations in supervised classification. The extracted timing data regions given by 

the analyst gives the data properties are computed. This will be done in timing stage.  an 

output image, or thematic map is produced, showing every pixel with a class label. An output 

image or thematic map is produced, to produce every pixel with a class label. By using 

spectral similarity to specified land cover features every unknown pixel in the test image is 

labelled; pixel is allocated to an unknown class when pixel is not spectrally similar to any of 

the classes. 

 

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 

predicted labels. Here each classifier stage depends on each other. Individually, every 

classifier is trained with input sets, but finally their outputs are combined together as shown 

in the figure (1). 

Here unlabeled tuples are given to classifier composer consisting of different 

classifiers which are applied with training set [7]. The different classifiers which can be used 

are SVM, ML, K-NN, etc [8]. 

 

                     Figure 1: Ensemble of different classifiers (dependent framework). 
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3. RESULTS AND DISCUSSIONS 

                The change detection is based on post-classification approach and is performed on 

two temporal images. These methods can be applied for both low resolution and high 

resolution images. Table 1 gives confusion matrix containing 4 classes.  The actual number 

pixels and predicted number of pixels produce the confusion matrix of the classification. The 

correctly classified pixels appear in diagonal elements. Individual accuracies are calculated 

along with overall or final accuracy and it is tabulated in table 2. Table 3 shows different 

quality parameters.  

                 The classes defined here are: agriculture fields, water, green land and barren land. 

These classes are shown with colours as Water (A) - Cyan, Agriculture (B) - Green, Barren 

Land (C) - Yellow, Green Land (D) - Blue. The all tables contain A, B, C and D donations 

instead of defined classes for ease. Though 200 points are considered for getting the accuracy 

measurement for better comparison, these points are not the small number for 512*512 

image. From these points both user's and producer's accuracies are calculated. The various 

standard quality parameter generally used for deciding about any classification process are 

calculated. From the ground truth values Kappa values are calculated. Kappa coefficient is a 

deciding value to say the whether classifier is good or not. Better results can be observed for 

high resolution images compared with low resolution.  

               

Table 1: Confusion matrix 

  PREDICTED 

A
C

T
U

A
L

 

CLASS A B C D Total 

A 38 9 1 0 48 

B 0 40 0 1 41 

C 1 2 51 3 57 

D 0 1 0 53 54 

Total 38 53 52 57 200 

 

Table 2: Accuracy measurement for first image 

Type of 

land cover 

Reference 

Pixels 

Classified 

Pixels Matching 

Accuracy type 

Procedures Users 

A 38 48 38 100.00% 79.17% 

B 53 41 40 75.47% 97.56% 

C 52 57 51 98.08% 89.47% 

D 57 54 53 92.98% 98.15% 

Total 200 200 182 
91% 

Overall Classification Accuracy 

 

Table 3: Different quality parameters for first image 

  Accuracy Precision Recall Specificity F1 score Kappa 

A 

0.91% 

1 0.781667 1 0.883721 0.742798 

B 0.754717 0.92561 0.918239 0.851064 0.966816 

C 0.981769 0.894737 0.993007 0.93578 0.857752 

D 0.929825 0.981481 0.972603 0.954955 0.9741 

Over 

all 0.916328 0.910874 0.970962 0.90638 0.879844 
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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 

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

agriculture for validation of classified output. Different quality parameters like accuracies, 

precision, recall, specificity, F1 score, kappa value, omission error and commission error 

were evaluated for individual classes and overall classifier. Finally, pixels of each class were 

compared in the two classified images and also calculated the corresponding area. This 

process can be extended to more number of classes also. This analysis can also be extended 

to bigger sized images also with suitable processing speed of computer. 
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