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Abstract: Classification is the technique by which real world objects/land covers are identified within remotely sensed imagery. In supervised 
classification technique, the location of land cover types should be known a priori. The areas of each land cover types are known as training sites. This 
classification is also termed as per-point or per-pixel classification. Accuracy and time complexity is observed for different levels of training dataset 
subjected to supervised classification algorithms. Finally different classifiers are compared for different levels of training set. 
 
Index Terms: Classification, SVM, Random Forest, Naïve Bayes, Decision Table, Logistic Regression, Bagging, Multilayer Perceptron. 

———————————————————— 

 

1 INTRODUCTION  
Classification refers to identifying, differentiating and 
categorizing the data. In image processing, Classification 
intents to categorize all pixels in a digital image into one of 
several land cover classes. The objective of image 
classification is to identify each pixel as a unique gray level (or 
color) and classify it into different classes, the different classes 
are actually used to represent a type of land cover on the 
ground. This work has been carried out on the performance 
analysis of a LandSAT image 2014 captured by landSAT 8. A 
dataset is created and its classification is performed by using 
few machine learning classification algorithms. Accuracy and 
time complexity of classification algorithms are obtained and 
compared. Accuracy tells us how well classification is 
performed and time complexity on the other hand gives us the 
time required to analyze the data. The prior concern of any 
analysis is to maximize the accuracy and minimize the time 
complexity. In this paper, an effort is made to propose an 
alternate method in order to increase the performance. 
Performance can be increased by feature extraction 
(dimension reduction) which reduces the attributes of a 
dataset of a particular image. Feature extraction was not 
applicable in our case as dataset contained only one band of 
RGB, hence removing any attribute would lead to the loss of 
information in the image. Hence, we propose an alternative 
method for increasing the performance which is called dataset 
reduction. This technique removes the redundant data present 
in the image. Hence in our work we created different levels of 
datasets. The first level contained the region as a whole while 
in the proceeding datasets, the boundaries of region under 
classification were limited to the minimum possible area. 
Hence with each passing level the dataset was refined and 
redundant data present was removed, thus producing efficient 
results. In our work, we have used different machine learning 
classifiers in order to do classification. Different machine 
learning classifiers which we used for our dataset include SVM 

(Support Vector Machine), Random Forest, Bagging, Naive 
Bayes, Decision Table, Multilayer Perceptron and Logistic.  

 

Contribution Of This Paper: Through this work we are trying 
to show that in cases where feature extraction does not help in 
increasing efficiency we can try to limit our region of interest to 
the minimum possible area and remove redundant data from 
the dataset. Thus higher accuracy with less time complexity 
can be obtained. 
 

2 CLASSIFIERS USED 
 

2.1 Naïve Bayes  
Naïve Bayes is a machine learning algorithm whose 
classification is based on the probabilistic knowledge by 
applying Bayes Theorem. NaiveBayes is a conditional 
probability model: given a problem instance to be classified, 
represented by a vector x= ) representing 

some n features (dependent variables), it assigns to this 
instance probabilities 

               
 
for each of K possible outcomes or classes. 
 

2.2 Decision Table 
Decision tables, like decision trees or neural nets, are 
classification models used for prediction. It associates 
conditions with actions to perform but in   a sense it does it in 
a more elegant way. A decision table consists of a hierarchical 
table in which each entry in a higher level table gets broken 
down by the values of a pair of additional attributes to form 
another table. 

 

2.3 Multilayer Perceptron 
Multilayer Perceptron is a feed forward neural network which 
consists of more than one layers between input and output 
layers. Basically there are three layers-Input layer, Hidden 
layer and Output layer. Hidden layers may be more than one. 
Each neuron in each layer is connected to every other 
neurons in adjacent layers. It utilizes a supervised learning 
technique called Back propagation for training the dataset. 

 

2.4 Support Vector Machine 
Support Vector Machine (SVM) is a supervised machine 
learning classifier which tries to construct the hyperplane 
among different classes in the dataset so that the classes can 
be classified. A good separation can be achieved if there is a 
larger distance between the hyperplane and the nearest point 
of any class, thus if there is a larger margin there is less error 
in the classification. 
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2.5 Bagging 
Bagging also called Bootstrap aggregating is an ensemble 
machine learning algorithm which is designed to improve the 
accuracy of machine learning algorithms. By ensemble, we 
mean it uses multiple learning algorithms to obtain better 
accuracy. Though it’s mostly applied to decision tree methods 
but it can be also applicable for other algorithms. 
 

2.6 Random Forest 
Random Forest works as a large collection of decorrelated 
decision trees. This classifier makes different random subsets 
of the dataset called Decision trees and each decision tree will 
have different variance. Among the different decision trees 
ranking is made for the element which is to be classified. If the 
more number of decision trees point to a particular class, it will 
suggest that the element belongs to that class and hence the 
classification is achieved. 
 

2.7 Logistic Regression 
Logistic is an algorithm which models the relationship between 
a dependent variable and one or more independent variables, 
and allows us to look at the fit of the model. The relationship 
between a dependent and an independent variable is not 
linear, instead the logistic function is used which is written as 

           P= / (1+ ) 

 
where P is the probability of 1, e is the base of the natural 
logarithm and α and β are the parameters of the model. 
 

3 STUDY AREA 
The  Study  area Bangalore  region  is  located  in  the  south  
of  Karnataka state and It is the capital city of Karnataka state.  

 

 
 

4   METHODOLOGY 
 
Step 1: To show the effectiveness of the proposed approach 
we took a LandSAT image 2014. We applied contrast 
enhancement of 2% to an image which enhanced the contrast 
of each pixel in an image which gave us more visualization of 
an image. 
 
Step 2: We train the image by grouping the pixels 
representing different land covers into different classes. We 
can filter the image in order to increase our performance in 
training. Median filters can be used to remove salt and pepper 
noise or any cloud in the image. We can even use Gaussian 
filter to remove Gaussian noise. But our image didn’t have any 

noise hence applying filters distorted the pixels of the image 
thus making the training difficult. 
 
Step 3: With the help of pixel based segmentation we framed 
ROI’s (Region of Interest) for different regions in an image. We 
then merge this dataset with the dataset of the original image 
thus forming a complete training set which is to be provided to 
the classifier. 
 
Step 4: We integrated weka library with eclipse IDE for testing 
the dataset in java programming language. Our first level 
dataset contained 30 lakh instances and we decreased the 
dataset in the proceeding levels to 80%, 60%, 40%, 20%, 10% 
by removing redundant data. 
Step 5:  We then observed and compared the results 

produced by various classifiers for different levels of dataset. 
 

5  CLASSIFIED LANDSAT IMAGE 
 

 
       

    
 
The Experiments are conducted in a system with 
configuration: 
Processor: Intel(R) Core (TM) i5-3230M CPU @ 2.60GHz. 
RAM: 4GB, HDD: 1TB 
 

6    RESULTS 
 

i) Naïve Bayes  
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ii) Decision Table 
 

 
 

iii) Multilayer Perceptron 
 

 
 

iv) Support Vector Machine 
 

 
 

v) Bagging 
 

 
vi) Logistic Regression 

 

 
 
vii) Random Forest 
 

 
 
 

viii) Comparison of accuracy of different classifiers for 
different    levels of dataset 

 

 
 
In the above graph, x axis represents algorithms and y axis 
accuracy 
 

ix) Comparison of time complexity of different 
classifiers for different    levels of dataset 
 
In the above graph, x axis represents algorithms and y axis 
time complexity 

 The main objective was to check performance of the 
dataset and see the trend of change in the accuracy 
and time complexity with the gradual decrease in the 
levels of the dataset. 

 Among all classifiers bagging produced the best result 
of 76.59% accuracy and 354355ms time complexity 
for first level of dataset and as we moved on 
decreasing the dataset level, it produced the accuracy 
of 89.01% and time complexity of 1092ms for the last 
level of dataset. 

 We observed that all the algorithms followed the 
same trend. As we gradually decrease the size of the 
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dataset, accuracy increased and the time complexity 
decreased.  

 

7    CONCLUSION 
Dataset reduction can be used to increase the performance of 
machine learning algorithms when applied to different datasets 
of an image. One could go for feature extraction to enhance 
the performance but we are proposing a novel solution for the 
problem i.e. if the dataset contains only single band of RGB, 
dataset reduction can improve the performance a lot. We show 
that this can improve performance a lot when we limit our 
boundaries to the minimum possible area and remove the 
redundant data.s 

 

 

 

 
 
 
 
 
 
 
 

 
 
8 FUTURE WORK 
Our analysis focused on increasing performance using 
Dataset reduction when feature extraction is not applicable. 
There is even a fruitful way of enhancing performance in future 
i.e. Hadoop Distributed Systems for decreasing the time 
complexity for a particular algorithm. Hadoop Distributed 
Systems can be used for processing of large image datasets 
with less time complexity. We could even increase accuracy by 
optimizing a particular algorithm. Tuning of Parameters of a 
particular algorithm can be also vital at some moments to 
increase the accuracy for a particular dataset. 
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