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Abstract— Change detection using time series satellite images is 

one of the most widely used techniques. A Define Developer e-

Cognition version 9.0 software is used to identify plantation 

changes using multi-temporal Resoursesat-2 LISS-IV 

multispectral images of 5.8m spatial resolution. The vegetation 

change detection has been developed by taking the concept of 

object based image analysis as it gives the desired results for high 

resolution remote sensing data when compared to the pixel based 

image analysis. The changes in plantation have been detected 

after implementation of developmental activities like check 

dams, farm ponds, and percolation tanks etc. The main aim of 

this paper is to study the vegetation changes in the selected 

watershed over a period of time due to implementation of soil 

and water conservation measures using multi temporal satellite 

data. The study involves watershed monitoring which focuses on 

Gandarvakottai watershed of Pudukkottai district in 

TamilNadu.  
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I. INTRODUCTION 

atershed is defined as a specific area of land surface 

from which all water flows to a defined drain, channel, 

stream, or river at any particular point. Watersheds are 

important because they provide water for drinking, irrigation 

and industrial purposes. Watershed development program is 

considered as an effective tool for addressing many of the 

problems and recognized as potential engine for agriculture 

growth and development in fragile and marginal rain-fed areas 

[4].  

Remote sensing data has over time become useful in 

monitoring change in vegetation [1], providing a consistent 

measure of landscape condition [6]. Change detection uses 

multi-temporal data sets to differentiate areas of land cover 

change at different times of imaging [7]. Multi-temporal 

imagery can detect, monitor and classify changes in 

vegetation cover, aiding the management of natural resources 

[10]. Multi-temporal data are remotely sensed data that have 

the same spatial and spectral resolution, of the same 

geographic area and acquired at different times by the same 

sensor. 

A. Change Detection 

     The general objectives of change detection in Remote 

Sensing include identifying the geo- graphical location and 

type of changes, quantifying the changes, and assessing the 

accuracy of Change Detection results [6]. The Change 

Detection from Remote Sensing data is affected by various 

elements including spatial, spectral and temporal constraints, 

radiometric resolution, atmospheric conditions, soil and 

moisture conditions [6].  The accuracy of Change Detection 

was improved by assigning different threshold values for 

positive and negative changes. The threshold values are either 

identified using a trial-and-error manual method or through 

automatic generation and testing [3]. 

B. Segmentation 

     Segmentation is the partitioning of an array of 

measurements on the basis of homogeneity. In feature 

extraction, it can be regarded as an end in itself. In OBIA, it is 

one step in a processing chain to ultimately 

derive ‘meaningful objects’. 

C. Object Based Image Analysis 

     The Object Based Image Analysis is a sub-discipline of 

GIScience devoted to partitioning remote sensing imagery 

into meaningful image-objects, and assessing their 

characteristics through spatial, spectral and temporal scale [2]. 

At its most fundamental level, Object Based Image Analysis 

requires attribution, image segmentation, classification and 

the ability to query and link individual objects in space and 

time. In order to achieve this, Object Based Image Analysis 

incorporates knowledge from a vast array of disciplines 

involved in the generation and use of geographic information 

(GI). 

II. MATERIALS AND METHODS 

A. Study Area 

     The study area is Gandarvakottai watershed which is a part 

of IWMP projects in Tamil Nadu is shown in fig1. 

Gandarvakottai is a village panchayat located in Pudukkottai 

district, Tamil Nadu, India. It is a big town between 

Pudukottai and Thanjavur which is a junction of 36 villages. It 

is surrounded by Kunnandarkoil taluk towards West, 

Thiruvonam taluk towards East, Karambakudi taluk towards 

East, NanjikottaIi taluk towards North. According to the 2011 
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census, the taluk of Gandarvakottai had a population of 

89,926. The geo-coordinates of the Gandarvakottai are 

latitude 10.523931 and longitude 78.963547.   

 

Fig. 1 Project Area Location 

B. Data Used 

     In this study the satellite data of Resourcesat-2 LISS-IV 

have been acquired on 8-Aug-2009, 19-Nov-2011, 17-May-

2013 and 14-Jan-2015 .The acquired satellite data is used for 

vegetation change detection. The LISS-IV sensor is a 

multispectral high resolution camera with a spatial resolution 

of 5.8 m. The LISS-IV camera has the additional feature of 

off-nadir viewing capability by tilting the camera by +/- 26 

degrees. The data has three spectral bands namely visible 

(green, red) and near infrared (B2, B3 and B4). It has both 

MX Mode and Mono Mode of operation. 

C. Implementation 

     The vegetation change detection has been developed by 

taking the concept of object based image analysis as it gives 

the desired results for high resolution remote sensing data 

when compared to the pixel based analysis. A  Define 

Developer e-Cognition version 9.0software is used to identify 

plantation changes using multi-temporal Resoursesat-2 LISS-

IV multispectral images of 5.8m spatial resolution. 

Classification based on absolute and arithmetic threshold 

condition with a strategic approach gives desired results.  

     The study involves change in waste land to cultivatable 

land is extracted along with the increased Normalized 

Difference Vegetation Index (NDVI) zones. The Multi-

temporal time series analyses of satellite images will be 

compared for vegetation change detection. The changes in 

plantation have been detected after implementation of 

developmental activities like check dams, farm ponds, and 

percolation tanks. The normalized difference vegetation index 

technique with different threshold values in e-cognition has 

been employed for vegetation change detection. 

III. METHODOLOGY 

The methodology used here is of four stages. Initially, the 

satellite images of LISS-IV and generated NDVI image 

should be loaded in e-cognition 9.0 software to perform image 

segmentation and vegetation change detection. Once the 

images are loaded, the following stages have to be developed. 

Multi-resolution segmentation: In e-Cognition, multi-

resolution segmentation creates objects using an iterative 

algorithm, whereby objects are grouped until a threshold value 

is reached. Some values has to be assigned for mapping to the 

segmentation parameters like image layer weights, scale, 

compactness, shape factor.   

Calculation of percentage NDVI change: Calculate the 

percentage value of LISS4 NDVI Image of 2011 and 2015 in 

feature view window. Due to this calculation, we can easily 

identify the changes of plantation. Here NDVI images are 

generated in ERDAS IMAGINE.  

Assign class to threshold conditions: Assign class to threshold 

conditions for plantation change. The threshold condition is 

given according to the feature view defined limits which are 

used in exact extraction of the vegetated increase areas. The 

class used in the process tree is vegetation change. Accuracy 

Assessment: Once the results of features obtained, export the 

results as shape file from e-Cognition. 

      The exported results need to undergo some GIS operations 

in ARCGIS. Results obtained can be overlaid on the image to 

have a view of change detection present on the image.  

 

Fig. 2 Methodology of Change Detection 
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IV. RESULTS 

For vegetation change detection, the satellite data is available 

from 2009 to 2015. But only 2011 and 2015 satellite data are 

used for plantation change as these are available in the month 

of November and January respectively. The satellite data of 

2009 and 2013 in the month of August and May have been 

taken respectively. There are fewer plantations in these 

months. So these are not used for comparison of vegetation 

change detection. But by visual interpretation, it can be seen 

that there are some significant changes present in the satellite 

data of 2009, 2011, 2013 and 2015. Since unavailability of 

certain seasonal data, improvement in the vegetation has been 

detected in e-cognition by taking only 2011 and 2015 satellite 

data. NDVI images are generated in ERDAS IMAGINE and 

used in e-cognition to calculate the percentage of NDVI 

change. 

The polygons appeared on the map are improvement in the 

plantation. Due to implementation of developmental activities 

such as farm ponds and check dams, the vegetation has been 

increased by 120 hectares from 2011 to 2015. About 2% 

increase in vegetation cover over the period of monitoring. As 

there is a gap of 3 years; a valid result can be obtained. 

Improved regions are mapped using e-cognition with 

segmented results. The vegetation change map is shown in fig 

4. 

  

  

  

               2011                                                          2013 

 

Fig. 3 Vegetation changes viewed in 2011 and 2013 LISS-IV imagery 

 

Fig.4  Improved vegetation change map 

V. CONCLUSION 

The study shows that multi temporal data sets in conjunction 

with GIS and object based image techniques are used to study 

the changes in the watershed that have been brought out by 

implementation of various soil and water conservation 

measures. Results shows that multi-temporal time series 

analyses of satellite images are useful for vegetation change 

detection. The changes occurred in agricultural lands and 

plantations shown that an area of 120 hectares has been 

increased. About 2% increase in vegetation cover over the 

period of monitoring. The normalized difference vegetation 

index technique with different threshold values in e-cognition 

has been employed for vegetation change detection. 
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