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Abstract— Feature Extraction is an important component of 

every Image Classification and Object Recognition System. An 

approach was developed in e-Cognition 9.0 software to perform 

image segmentation and classification for feature extraction. 

Classification algorithms formulated on pixel-based analysis 

often do not give the expected results when applied to high-

spatial resolution remote-sensing data. To overcome this 

problem, the concept of Object Based Image Analysis is 

developed as it gives the desired result when compared to pixel 

based analysis. The study area is a part of the IWMP watersheds 

which focuses on Gandarvakottai watershed in Pudukkottai 

District, Tamil Nadu. The study involves the extraction of 

watershed developmental activity works like check dams and 

farm ponds. 
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I. INTRODUCTION 

 watershed is an area of land that captures rainfall and 

other precipitation and allows all water flowing it to a 

lake or stream or wetland. The use of water and its energy are 

very essential to the needs of modern society. When water is 

removed or flows are restricted, the function of the watershed 

is affected. 

A. Feature Extraction 

     Mapping the image pixels into the feature space is known 

as feature extraction. For automatic identification of the 

objects from remote sensing data, they are to be associated 

with certain attributes which characterize them and 

differentiate them with each other. The various contents of an 

image such as color, texture, shape etc., are used to classify an 

image and identify the objects in Feature extraction. 

B. Integrated Watershed Management Programme 

     The Integrated Watershed Management Programme 

(IWMP) initiated by the Department of Land Resources in 

2009, has undertaken development and monitoring of 

watersheds across the country. The Ministry of Rural 

Development had introduced schemes such as Integrated 

Watershed Development Programmes (IWMP), Drought 

Prone Area Program (DPAP) and Desert Development 

Program (DDP) under Watershed Development Programmes 

for the improvement of water conservation, irrigation facility, 

and land use pattern leading to increased agricultural 

productivity in drought prone and desert prone areas. The 

prime objective of the watershed development programme is 

harvesting the rain and runoff water. For this, many activities 

like check dam, nala bund, farm ponds, etc. needs to be 

constructed across the gullies of various orders.  

     The rain fed areas are the hotspots of poverty, malnutrition, 

food insecurity, prone to severe land degradation, water 

security and poor social and institutional infrastructure [9]. 

Watershed development program is, therefore, considered as 

an effective tool for addressing many of these problems and 

recognized as potential engine for agriculture growth and 

development in fragile and marginal rain-fed areas [5].  

 C. Pixel Based Vs Object Based Approach 

     Most commonly used classification approach is pixel based 

image analysis approach. This approach is based on 

conventional statistical techniques such as parallelepiped, 

maximum likelihood and minimum distance procedures. This 

classifies the image according to the spectral information of 

the image which gives unwanted output along with accurate 

results. In order to eliminate this problem, a new approach, 

object based image analysis has been used. In this approach, 

not only spectral information but also texture and contextual 

information of the image are also used for the classification of 

the image. The image is segmented into objects that form the 

classification units and treats as a whole in the classification 

process. Object oriented processing of image information is 

the main feature of e-Cognition. 

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 Pudukott  

B.  Data Used 

ai and Thanjavur which is a junction of 36 villages. The geo-

coordinates of the Gandarvakottai are latitude 10.523931 and 

longitude 78.963547.   

A 

https://en.wikipedia.org/wiki/Pudukkottai_district
https://en.wikipedia.org/wiki/Pudukkottai_district
https://en.wikipedia.org/wiki/Tamil_Nadu
https://en.wikipedia.org/wiki/India
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In this study the satellite data of Cartosat-1 PAN and 

Resourcesat-2 LISS-IV are taken. The Thematic layer of 

DRISHTI points such as check dams and farm ponds are also 

taken into consideration for feature extraction. The satellite 

data of Cartosat-1 PAN and Resourcesat-2 LISS-IV of two 

different time periods with a gap of 3 years acquired on 8-

Aug-2009 and 17-May-2013 were used for feature extraction 

of check dams and farm ponds. Cartosat-1 carries two 

Panchromatic (PAN) cameras that take black and white 

stereoscopic pictures of the earth with a spatial resolution of 

2.5 m and cover a swath of 30 km. The LISS-IV sensor is a 

multispectral high resolution camera with a spatial resolution 

of 5.8 m and covers a swath of 70 Km. 

 

Fig.1 Location of Study Area 

C. Implementation 

An approach was developed in e-Cognition 9.0 software to 

perform image segmentation and classification for feature 

extraction. ArcGIS software was used to delete some 

unwanted objects obtained in e-Cognition software. In this 

study, a systematic approach is developed to extract the 

watershed developmental activities like check dams and farm 

ponds using Cartosat-1 PAN with 2.5m spatial resolution, 

Resoursesat-2 LISS-IV multispectral images with 5.8m spatial 

resolution and thematic layers from Bhuvan Web portal, 

"Srishti", established for IWMP monitoring and field 

information through android application, “Drishti”, from 

Project Implementing Agencies of respective states. The 

check dams can be extracted by using Cartosat-1 PAN 

imagery while the farm ponds extracted from Normalized 

Difference Water Index (NDWI) image  

III. METHODOLOGY 

     Load the input files such as LISS-IV and PAN images of 

2009 and 2013 of the area of interest that is Gandarvakottai 

watershed, NDWI image of LISS-IV image of 2009 and 2013 

and Thematic layer of DRISTHI points such as check dams 

and farm ponds in e-Cognition.  

Vector buffering: The buffer is created around the thematic 

layer as the check dams and farm ponds will be with in the 

vicinity of DRISTHI point.  

Chessboard segmentation: Chessboard segmentation is the 

simplest segmentation available as it just splits the image into 

square objects with a size predefined. 

Multi-resolution segmentation: It creates objects using an 

iterative algorithm, whereby objects are grouped until a 

threshold value representing the upper object variance is 

reached.  

Convert to sub objects: The part of check dam and farm pond 

buffered area is only extruded from the whole image layer. 

 Spectral difference segmentation: This is a merging 

algorithm where neighboring objects with a spectral mean 

below the given threshold will be merged to produce the final 

objects.  

Assign class to threshold conditions: To create a class, it 

requires the Class Hierarchy window. Give the name and 

color to that class. 

Accuracy assessment: Some polygons present in the given 

image objects which represent the color of class after the 

application of all classes with threshold conditions. When the 

results of features are obtained, export the results as shape file 

from e-cognition. The exported results need to undergo some 

GIS operations in ARCGIS.  

 

Fig.2 Methodology for feature extraction 

IV. RESULTS 

     The feature extraction for check dams and farm ponds was 

obtained using 2009 and 2013 PAN and LISS-4 satellite data. 
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The developmental activities such as check dams and farm 

ponds are taken from DRISHTI points. In the study, 65 check 

dams are constructed; out of them 34 check dams were 

extracted in e-cognition. There are 34 farm ponds in the 

project area, out of them 25 farm ponds were extracted. 

 

Fig.3  Extracted feature output of check dams 

 

Fig.4  Extracted feature output of farm ponds 

The points appeared on the map are extracted check dams 

which are shown in Fig 6 and extracted farm ponds which are 

shown in Fig 7. Some of the check dams couldn’t be extracted 

as there might be growth of algae and organic matter which 

manipulates the spectral properties. The growth of vegetation 

beside check dams also a major reason for invisibility. Due to 

dryness, some of the farm ponds are invisible.  

 

Fig.5  Watershed developmental activities 

 

Fig.6  Extracted check dams overlaid on watershed boundary 

 

Fig. 7  Extracted farm ponds overlaid on watershed boundary 

V. CONCLUSION 

Remote Sensing data of multi spectral spatial and temporal 

data acquired through space borne remote sensors is of 

immense help for monitoring in watershed project. The apps 

developed under IWMP Bhuvan watershed programme is of 

immense help in locating check dams, farm ponds and soil 

and water conservation measures on the satellite data. The 

Feature Extraction output has clearly extracted the water 

spread of check dams and farm ponds using e-cognition 

technique and successful rate was about 50%. 

Remote sensing technology and e-cognition has been 

successfully used to estimate various natural resources in both 

spatial and temporal domain. The normalized difference water 

index technique with different threshold values in e-cognition 

has been employed for feature extraction of farm ponds. 
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