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I. INTRODUCTION 

Image classification is one of the most commonly 

undertaken analysis of remotely sensed data. The 

objective of classification is to replace visual 

analysis of the image data with quantitative 

techniques for automating the identification of 

features in a scene. In a multi-spectral remote 

sensed image with ‘n’ bands, each pixel of the 

image is described by an n-dimensional vector 

called the pixel’s spectral signature. In image 

classification, one considers ‘k’ distinct classes and 

looks for the best assignment of each pixel to one 

and only one class.  Formally, an assignment of 

pixels is a function y such that yi
c
 = 1 if pixel i is 

assigned to class c, and is 0 otherwise. In other 

words, pixel i belongs to class c if yi
c
 = 1.  

Supervised classification techniques typically look 

for a partition R1, ……, RkÌR
n
 of the space of 

spectral signatures such that the best decision rule 

given by yi
c
 = 1 if and only if x

(i)
˛Rc and x

(i)
is the 

spectral signature of pixel i.  If d is an approximate 

distance between the pixels signatures and classes, 

this is equivalent to minimizing the global function 

D=�i,cdi
c
yi

c
, where, di

c
 is the distance from pixel i 

to class cand the classifiers differ in the choice of 

function d. 

The ISODATA clustering is employed to find out 

the most homogenous areas and to delineate 

spectrally dissimilar areas in an image when 

nothing is known about the classes.  In the 

migrating means (or ISODATA, or nearest mean) 

algorithm, the value of the function to be 

minimized is the average Euclidean distance 

between each sample point and the corresponding 

cluster mean. Intuitively, this is equivalent to 

generating spherical clusters with small variances 

or scatter.  There is no analytical method for 

generating clusters that minimize the value of this 

function. There are a number of different forms of 

this algorithm, but in all of them at least two 

parameters must be specified by the user: the 

number of clusters and the maximum number of 
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Abstract: 
Semi-urban area forms its own ‘landscape’ with low density, apparently random, scattered or 

fragmented and leap fogging forms of urban land use.  The area under investigation is the Arasikere Semi-urban 

Area, located at 44km North of Hassan District, Karnataka State, INDIA with an elevation of approximately 

806 m (2,644 ft) Above Mean Sea Level and is known for its coconut production.  The data are of LISS-IV 

(Linear Imaging and Self Scanning) sensor of IRS-P6 (Indian Remote Sensing Satellite) and Panchromatic 

image of IRS-P5 satellites launched and maintained by the Indian Space Research Organization (ISRO).  The 

images are characterized by many noises such as, clouds, haze, roofs and roads covered by rainwater, which 

cause confusion between urban class, water body and wetland.  Hard classification was applied with ISODATA 

unsupervised classification technique and result is a proof of good choice of the study area characterized with 

mixed classes.  Hard classification is a good tool for homogeneous area where no mixed pixels exist.  

ISODATA hard classifier failed to classify heterogeneous nature of Arasikere Semi-urban area. 
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iterations. The latter parameter ensures that the 
method will terminate if convergence is not 
achieved.  Moreover, unsupervised classified 
images may serve as an input to the succeeding 
stages of classification like segmentation or 
creating signatures for advanced classifiers. 

The study area considered is Semi-urban area 
with its own ‘landscape’ with low density, 
apparently random, scattered or fragmented and 
leap fogging forms of urban land use.  The satellite 
data are of IRS MS data with 5m and PAN data 
with 2.5m.  The ISODATA hard classification was 
applied to investigate misclassification in semi-
urban area.  The result is a proof of good choice of 
study area which is characterized by mixed pixels 
and ISODATA hard classifier failed to classify 
semi-urban area with mixed pixels.   

II.  SATELLITE  DATA  &  METHODOLOGY 

Fig. 1 IRS-P6 LISS-IV Multi-spectral Satellite Image of the Arasikere Semi-
urban Area 

 

Fig. 2 IRS-P5 Panchromatic Satellite Image of the Arasikere Semi-urban Area 

The area under investigation was the Arasikere 
City, located at 44km North of Hassan District in 
Karnataka State, India (Fig. 1 and Fig. 2).  This 
semi-urban study area is spread over a land 
between13o 16� 01.99"N - 13o 19� 38.54��N latitude 
and 76o 14� 36.14��E - 76o 18� 38.67��E longitude 
with an height of nearly 806 m (2,644 ft) Above 
Mean Sea Level (AMSL).  This study area has a 
good mixture of spectrally overlapping classes 
comprising of man-made structures and natural land 
cover features. 

A. Satellite Data  

The Table I provide the specification of satellite 
data being utilized in this study. The data products 
are of LISS-IV sensor multi-spectral RS image of 
IRS-P6 Resourcesat-I and Panchromatic RS image 
of IRS-P5 Cartosat-I satellites which are launched 
and further supervised by ISRO.  These satellite 
data were procured from the NRSC, Hyderabad, 
India.  IRS-P6 LISS-IV satellite data was captured 
on 1st June 2010 (path: 102, row: 112; 5.0 m spatial 
resolution) consisting three multispectral (MS) 
bands recorded at Green (0.52-0.59� m),                
Red (0.62-0.68� m) and Infrared (0.77-0.86� m) 
wavelengths and IRS-P5 PANF satellite data was 
captured on 4th April 2011 (path: 538, row: 334;  
2.5 m spatial resolution) consisting one band 
recorded at 0.55-0.85� m are used in this study.  

 
TABLE I 

CHARACTERISTICS OF THE DATA  PRODUCTS IRS-P5 PAN AND IRS 
P6 LISS-IVMS SATELLITE IMAGERY FOR SEMI-URBAN (LU/LC) 

STUDY SITES 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
    

Sl. 
No 

Satellite 
Sensor 

Date of 
Acquisi
tion 

Spectral  
Resolution 

Spatial 
Resolut
ion 

Orbit  
Path/ 
Row 

1. 
IRS-P6 
L4MX 

01/06/20
10 

G: 0.52- 
0.59 µm  
R: 0.62- 
0.68 µm 
IR: 0.77- 
0.86 µm 

5.0 m 102/112 

2. 
IRS-P5 
PANF 

04/04/20
11 0.55-0.85 µm 2.5 m 538/334 

3. 

Topograhic 
Maps 
(Survey of 
India) 

D43Q3
D43Q7 

Scale:  
1:50000 

Datum: 
WGS84 

Projectio
n: UTM 

4. 
Field Data  
on LU/LC 

2014-
2016    

 


