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Abstract--The importance of mapping of land use and land 

cover is highlighted in this paper. One way of mapping land 

use and land cover is through image classification. Image 

classification is the process of sorting all the pixels of an image 

into a finite number of classes. It can be further classified into 

two categories: supervised and unsupervised classification. The 

comparative study of supervised and unsupervised method of 

classification using fuzzy logic is also discussed. Fuzzy logic is 

comparatively a new theory and is broadly used in the 

classification of remotely sensed images, for a variety of land 

use and land cover classes. A Fuzzy approach can be applied in 

both supervised classification and unsupervised classification. 
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1. INTRODUCTION 

 

When we talk about land, the two basic approaches of 

describing land are land use and land cover. The term “land 

use” refers to the way humans utilize a particular piece of 

land, and the term “land cover” refers to the physical 

material on the surface of any piece of land. The 

combination of land use and land cover has high potential as 

it gives vital information related to a land such as the 

landscape condition and processes that are occurring at a 

particular place. Today, research on regional landscape 

change is one of the most trending topics as it helps in 

management of land use.  

To enhance understanding regarding interrelationships that 

exist among landscape structure, natural environment, and 

human activities; a study on landscape changes becomes a 

necessity. Any landscape changes caused by human 

interference can be monitored by performing such types of 

study, which not only helps to identify the severity of 

changes but also helps to identify the magnitude and 

direction of changes in the landscape. Such studies 

ultimately lead to an important scientific basis which helps 

in providing a long term development of the region.  

Image classification is a novel technique which has a variety 

of applications such as medical diagnosis, robotics remote 

sensing etc. It can also be used as a landscape monitoring 

and assessment tool. This paper gives an extensive review 

about the image classification for land use and land cover 

using a technique called fuzzy logic. 

 

2. IMAGE CLASSIFICATION 

 

A world-wide accepted definition of Image classification is 

– it is the process of sorting all the pixels into in an image 

into a finite number of individual classes. For classifying an 

image correctly the main emphasis should be given to the 

numerical properties of an image which can help in 

organizing the extracted data into appropriate categories. A 

characteristic feature of any classification technique is 

employing two phases of processing i.e. training and testing. 

 

Two classical approaches for performing image 

classification are supervised classification and unsupervised 

classification. 

 

2.1 Supervised classification 

While performing classification using supervised method 

the only data required as an input to the system is the 

training data set. This is due to the reason that for such cases 

prior information about the classes are already present in the 

image to be classified; hence its name is supervised 

classification. There are three basic steps involve in 

supervised classification method: identifying training sites, 

creating signatures and classifying the image. There are 

numerous supervised classification techniques that exists 

currently, some common techniques are: Maximum 

likelihood classifier, parallelepiped classifier. 

 

2.2 Unsupervised classification 

For unsupervised classification; as the name suggests 

requires no training data. In this method the unknown pixels 

in the image are examined thoroughly.  The examined pixels 

are then aggregated into finite number of classes which are 

based on the cluster present in the image.   Unsupervised 

classification can be used in situations where less 

information is present prior to classification. The grouping 

of data with similar characteristics is called clustering. Some 

of the common unsupervised classification methods are: K 
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Means, Simple one pass clustering, minimum distribution 

angle. 

 

3 FUZZY LOGIC 

 

Fuzzy logic is an area which is still in an emerging phase; 

however its application is widespread in fields like process 

control, management and decision making, operation research, 

economics etc.  The concept of fuzzy logic was first introduced 

in 1964 by Lotfi A. Zadeh, UC Berkeley where; fuzzy sets 

were discussed to demonstrate the fuzzy logic’s emphasis on 

imprecision.Between 1965-1975 the foundation of fuzzy set 

theory was broadened by him to a great extent. 

 

 Comparative study of supervised and unsupervised method of 

classification using fuzzy logic 

 

Fuzzy logic is an area which is yet to be explored to its fullest 

and it can be used in wide range of domains. In this survey 

paper the focus is given on application of fuzzy in images for 

pattern recognition and classification.  This technique is slowly 

gaining popularity since one of its major advantages is that it 

describes the problems in a more natural way rather than trying 

to establish a relationship between numerical values. 

Classification based on fuzzy technique can clearly classify 

combinational pixels. It is an efficient approach for classifying 

land cover which is not visible clearly. Fuzzy classification has 

an upper hand for representing real world through sharp 

objects and crisp classes. 

It has been observed that a fuzzy approach gives better results 

when prior knowledge about the classes is present. Thus fuzzy 

based supervised classification is preferred to fuzzy based 

unsupervised classification. Fuzzy based supervised 

classification also gives higher accuracy rate as compared to 

fuzzy based unsupervised classification. However, supervised 

classification has one drawback i.e. it overlooks uncertain 

attributes which may occur in due course of time and 

concentrates more on instances in the training sets.  

Unsupervised classification also suffers from a drawback i.e. 

classes formed may not be appropriate or informative enough 

or useful. In the research carried out by Manibhusan et.al [3] 

the satellite images were classified using fuzzy logic 

Supervised method of classification was implemented. After 

classification of images the results proved that the accuracy of 

fuzzy classification was better than crisp classification. This 

was due to the main reason that fuzzy operators can solve 

overlapping problems better than crisp operators. 

In the research carried out by Dr.C Jyothi et.al [1] the accuracy 

assessment showed that  the unsupervised classification gave 

slower performance as compared to supervised classification 

as pointed out by the author in his work the reason behind the 

slow performance is that the unsupervised classification 

procedure does not need any labeled data set as a training data. 

However supervised classification procedure showed a better 

performance since it has a labeled data set as training data. 

 

 

 

 

 

CONCLUSION 

 

Thus we can see that fuzzy approach can be used in both 

supervised and unsupervised classification methods. It is used 

to find uncertainty in the boundary between classes. One of the 

major problems identified for performing image classification 

is the vagueness in the boundaries of land cover classes. In 

such situation fuzzy approach proves to be very beneficial. 
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