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Abstract

Remotely sensed data have been used to extract relevant information on various natural resources and environment. Satellite derived
information may be contaminated by a variety of factors. A robust approach for the reconstruction of the temporal profile of NDVI
is proposed in this study. The proposed approach consider the crop growth pattern in the Himalayan foothills region so as to make
the road map for optimized information extraction. The data mining and the decision tree classification approach has been used
to discriminate the crops in the study area. The study has been focused on to extract the information related to crops such as
discrimination of different crops at various levels of classification, estimation of the crop yield and monitoring the growth of the
crops. A classification model with a good accuracy has been obtained. The results revealed the potential of reconstruction, data
mining and decision tree techniques to analyze remote sensing data.
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1. INTRODUCTION

1.1. Motivation

Remotely sensed data have been used to extract relevant information on various natural resources and environment.
The industry and the Government have to rely on the traditional mechanism to gather the information on agricul-
tural parameters. This may lead to the inappropriate planning, strategies and course of action at the producer, con-
sumer, industry and the Government level. A brief study of the available literature revealed that a variety of remotely
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sensed data, such as the Landsat-8 Object Land Imager (OLI)and Moderate Resolution Imaging Spectroradiometer
(MODIS)have been investigated for the classification, discrimination and estimation of crop yield [1, 2, 3, 4, 5].

Satellite derived information may be contaminated by a variety of factors, for example, atmospheric effects, geo-
metric errors, snow and the clouds. These causative factors considerably affect the crop growth monitoring process
using satellite based information. Keeping above in consideration, an attempt has been made in this study is to de-
sign a robust approach for the reconstruction of the temporal profile of NDVI considering the crop growth pattern in
the Himalayan foothills region so as to make the road map for optimized information extraction. The decision tree
classification approach has been used to discriminate the crops in the study area.

1.2. Related Work

The information obtained from remotely sensed data may be fruitful in the discrimination of the specific crops,
prediction of crop yield, area under the crop, and monitoring of the crop growth [6, 7, 8, 9, 10, 11, 12, 13]. The study
explored the noticeable NDVI distinction flanked by vegetated and non vegetated areas in addition to the demonstra-
tion of the superior capability of Landsat 8 OLI NDVI for agricultural applications such as crop growth monitoring
[14]. Researchers conducted a study for the classification of crops and deduced that the performance of Landsat 8
OLI bands is much better than that of Landsat 7 ETM+ bands [15]. Classification methods such as Neural Network,
Fuzzy based classification and the Maximum Likelihood (ML) classifier, are employed directly to the pixels without
considering the context based information [16, 17]. These classification algorithms may not give satisfactory results in
the presence of diverse cropping pattern, different farming practices and limited availability of remote sensing images
[9, 18]. Another category of classification methods such as object based approaches may be effectively used for the
agricultural applications [19]. The objects and their attributes may be used to develop the knowledge base required for
the classification using data mining process [20]. The knowledge base obtained then, may be used to classify the re-
motely sensed data using decision tree classification [21]. The accuracy of the prediction results based on data mining
and decision tree classification may be significantly improved using the boosting process [21]. Data mining methods
based on the boosting process such as the AdaBoost (Adaptive Boosting) algorithm may give fruitful results for the
classification [22].

2. MATERIAL AND METHODS

2.1. Study Area

The study has been carried out in a small experimental area in the Himalayan foothills (Figure 1). The area is
dominated by agricultural practices in around Bhadarabad region, Haridwar district, Uttarakhand State, India. The
area is enveloped by 29◦55′35
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network of irrigation canals with more than a century old Upper Ganga canal as a main canal with highly fertile lands.
Under this canal two distributaries, Bhadarabad and Ahmadpur carry irrigation water.

2.2. Satellite Data

All the satellite images from Landsat 8 (OLI-Operational Land Imager) for the year 2015 have been collected
for the study. The collected image data was put into preliminary analysis followed by detailed analysis. Finally, the
collected remotely sensed data was used to create NDVI profile in the multitemporal domain. The bands used in the
study are presented in the Table 1.

Table 1. LANDSAT 8 OLI Bands used in the study
Band Wavelength (µm) Spatial Resolution
Blue Band 0.45 to 0.51 30 m
Green Band 0.53 to 0.59 30 m
Red Band 0.64 to 0.67 30 m
Near Infrared Band (NIR) 0.85 to 0.88 30 m
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