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ABSTRACT

Ever since the advent of modern geo information systems, tracking environmental
changes due to natural and/or manmade causes with the aid of remote sensing
applications has been an indispensable tool in numerous fields of geography, most
of the earth science disciplines, defense, intelligence, commerce, economics, and
administrative planning. Remote sensing is used in science and technology, and
through it, an object can be identified, measured, and analyzed without physical
presence for interpretation. In India remote sensing has been using since 1970s.
One among these applications is the crop classification and yield estimation. Using
remote sensing in agriculture for crop mapping, and yield estimation provides
efficient information, which is mainly used in many government organizations and
the private sector. The pivotal sector for ensuring food security is a major concern
of interest in these days. In time, availability of information on agricultural crops

is vital for making well-versed decisions on food security issues.
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Applications of ANN for Agriculture Using Remote Sensed Data
INTRODUCTION

In India more than 60% of population is depending on agriculture. In agriculture,
crop yield estimation before harvesting is a challenging task. Many models have
been developed in Asia, USA, Europe and elsewhere in the country, but due to the
complexity of agriculture ecosystem, yield prediction is still based on the traditional
methods or the statistical methods. Artificial Neural Network (ANN) is one of
the most powerful and self-adaptive model for crop yield estimation using remote
sensing. This method employs a nonlinear response function that iterates many times
in a special network structure in order to learn the complex functional relationship
between input and output training data. Once trained, an ANN model can remember a
functional relationship and be used for further calculation. For these reasons, the ANN
concept has been widely used to develop models, especially in strongly nonlinear,
complicated systems. Since Remote sensing provides the availability of large data
in time with respect to the crop season would be combined with ANN to develop an
efficient model for predicting the yield before harvesting. ANN and satellite remote
sensing has got an unlimited scope in the sector of agriculture these days as it is being
used for land resource mapping, weed detection, pesticide management, soil health
mapping, crop yield estimation, and for assessment of natural calamities. In India
the technology is being promoted by ministry of agriculture through MGNREGA
scheme for rural area to assist farmers remotely.

The chapter is presented as follows. Section I covers overview of ANN, followed
by detailed study of remote sensing in section III. Applications of ANN in agriculture
using remote sensed data is briefed in section IV, followed by contribution to chapter,
future scope for research and conclusions in the remaining sections.

Overview of ANN

Most of recent innovations and advances in statistical technology are conveyed
through computational model artificial neural networks (ANN). ANN concept will
be briefed in this section. The ANN model functions similar to nervous systems in
human beings, where neurons are connected in complex patterns. It is not a new
concept, but it has underwent gradual change because of which the current ANN
does not certainly same as to that of its inception C. Stergiou (1996). As Howard
Rheingold’s explanation on ANN “The neural networks is these days technology
is not an algorithm, it is a network that has weights on it, and you can adjust the
weights so that it learns. You teach it through trails.” ANN can be hardware or
software that is carved of functioning to that of human brains. Few of researchers
define ANN has a mathematical model of human neural network architecture with
learning and generalization functions. The figure 1 gives comparison between actual

66



27 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/applications-of-ann-for-agriculture-using-
remote-sensed-data/262909

Related Content

Traditional and Non-Traditional Optimization Techniques to Enhance
Reliability in Process Industries

Ravinder Kumar, Hanumant P. Jagtap, Dipen Kumar Rajakand Anand K. Bewoor
(2020). Al Techniques for Reliability Prediction for Electronic Components (pp. 67-
80).
www.irma-international.org/chapter/traditional-and-non-traditional-optimization-techniques-to-

enhance-reliability-in-process-industries/240491

Sumset Valuations of Graphs and Their Applications

Sudev Naduvath, Germina K. Augusthyand Johan Kok (2020). Handbook of
Research on Advanced Applications of Graph Theory in Modern Society (pp. 208-
250).
www.irma-international.org/chapter/sumset-valuations-of-graphs-and-their-applications/235538

Adversarial Attacks on Graph Neural Network: Techniques and
Countermeasures

Nimish Kumar, Himanshu Vermaand Yogesh Kumar Sharma (2023). Concepts and
Techniques of Graph Neural Networks (pp. 58-73).
www.irma-international.org/chapter/adversarial-attacks-on-graph-neural-network/323822

Astrocytes and the Biological Neural Networks

Eduardo D. Martinand Alfonso Araque (2006). Artificial Neural Networks in Real-Life
Applications (pp. 22-46).
www.irma-international.org/chapter/astrocytes-biological-neural-networks/5362

Applications of Big Data and Al in Electric Power Systems Engineering
Tahir Cetin Akinci (2022). Research Anthology on Artificial Neural Network
Applications (pp. 783-803).
www.irma-international.org/chapter/applications-of-big-data-and-ai-in-electric-power-systems-

engineering/288986


http://www.igi-global.com/chapter/applications-of-ann-for-agriculture-using-remote-sensed-data/262909
http://www.igi-global.com/chapter/applications-of-ann-for-agriculture-using-remote-sensed-data/262909
http://www.igi-global.com/chapter/applications-of-ann-for-agriculture-using-remote-sensed-data/262909
http://www.irma-international.org/chapter/traditional-and-non-traditional-optimization-techniques-to-enhance-reliability-in-process-industries/240491
http://www.irma-international.org/chapter/traditional-and-non-traditional-optimization-techniques-to-enhance-reliability-in-process-industries/240491
http://www.irma-international.org/chapter/sumset-valuations-of-graphs-and-their-applications/235538
http://www.irma-international.org/chapter/adversarial-attacks-on-graph-neural-network/323822
http://www.irma-international.org/chapter/astrocytes-biological-neural-networks/5362
http://www.irma-international.org/chapter/applications-of-big-data-and-ai-in-electric-power-systems-engineering/288986
http://www.irma-international.org/chapter/applications-of-big-data-and-ai-in-electric-power-systems-engineering/288986

