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Abstract:Agriculture sector in India is diminishing day by day which affects the production capacity of
ecosystem. There is an exigent need to solve the problem in the domain to restore vibrancy and put it back on
higher growth. The paper proposes an e-Agriculture Application based on the framework consisting of KM-
Knowledge base and Monitoring modules. To make profitable decisions, farmers need information
throughout the entire farming cycle. The required information is scattered in various places which includes
real time information such as market prices and current production level stats along with the available
primary crop knowledge. A knowledge dataflow model is constructed connecting various scattered sources to
the crop structures. The world around is getting automated replacing manual procedures with the
advancement of technology, since it is energy efficient and engross minimal man power. The paper proposes
the advantages of having ICT in Indian agricultural sector, which shows the path for rural farmers to
replace some of the conventional overcomes limitations of traditional agricultural procedures by utilizing
water resource efficiently and also reducing labour cost. Monitoring modules are demonstrated using
various sensors for which the inputs are fed from Knowledge base. A prototype of the mechanism is carried
out using Tl CC3200 Launch pad interconnected sensors modules with other necessary electronic devices. A
comparative study is made between the developed system and the existing systems. The system
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I.  Introduction

The ecological foundations of sustainable agriculture such as land, water, biodiversity, forests and
the atmosphere are under varying degrees of anthropogenic pressures. Water tables are going down and land
degradation and soil salinisztion are on the rise. Average size of farm holdings is declining and there are now
nearly 115 million farmers, most of them belonging to the small and marginal farmer categories. Farmers'
indebtedness is growing even in a State like the Punjab, which is the heartland of the green revolution.
Farmers need agricultural information and pertinent knowledge to make knowledgeable decisions and to
satisfy informational needs. In agriculture domain through the development of a knowledge management
system, enquiries of farmers can be answered with the help of multimedia which is easily accessible.
Information and Communication Technology (ICT) has proven for widening the opportunities to promote
agriculture on several aspects and domains in developing countries. Technology has crossed hurdles by using
wireless technology, networking, mobile etc. to overcome the utilisation of energy, power and cost
consuming equipments which was helpful in the agricultural development.

Il. Background

Governments have an equal responsibility for ensuring that adequate and appropriate support is
extended to the farm sector, comprising crop and animal husbandry, forestry, fisheries and agro-processing
and agri-business. Even if there are good schemes which can be of real help to farm women and men, their
delivery is poor. Illiterate farm women and men are also often unaware of their entitlements. An urgent need
at the field level is achieving convergence and synergy among all on-going programmes. It is therefore
suggested that the numerous Technology Missions currently. The major challenge identified in the current
domain is to provide farmers required information and timely help. It is difficult to find knowledge to aid
sustainable agriculture as it may not exist or rigorous to locate. Here, the web application is intelligent to
come up with good solutions to enhance circulation and acquisition of information about sustainable
agricultural techniques. The developed applications include Knowledge Management System, Agricultural
Information Retrieval System, Expert Knowledge System and Agro Advisory System with Mechanism for
sharing and reusing agriculture knowledge. Through a system of ICT based rural knowledge centres, the
families in the dry land areas can access information and knowledge resources with facilitation by a district-
level consortium, and can raise their queries.

IOT and Cloud Computing emphasizes on reliable architectures to provide farmers timely
information from the field over 4G or Wi-Fi. Offline communications are enabled over Bluetooth between
farmers .The developed systems intelligence is enhanced by a considerable margin by incorporating CGM
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modules over 10T. Use of sensors in applications of Cloud Computing and 10T are reliable but cumbersome
to install, which makes it a major concern for the same. Relying heavily on technology like GPRS, GPS, 4G,
Wi-Fi and etc., can be disastrous in the event of unforeseen crash. The above mentioned disadvantages make
a serious setback in resolving the current challenging scenarios of the rural people in agriculture sector.

I11. System design and Realization:

ICT engaged interventions in agricultural sector are more productive than the conventional methods.
Technical and financial aids are vital need for the farmers to become adapt inclusive and effective method.
These challenges can be addressed by ICT based information dissemination models to share knowledge
improving productivity, social and environmental sustainability of farmer and farmer communities. The main
sections of the architecture illustrated as knowledge base and monitoring system. Here, the main sections are
elucidated in brief.

1. Information Flow :

Information flow is constructed to store vast complex structured and unstructured information to
assist farmers or even an individual with no prior knowledge of farming. But finding right information in an
appropriate manner is difficult where providing relevant knowledge should be distributed not only in an
organized and complete manner, but also in absolute way. The knowledge based infrastructure allows
adapting the changes in agriculture for a better extension and adding advisory services.

1.1.Farming Inputs:

Knowledge base contains information modules about farming techniques, market information, Crop
structure and geospatial data. Farming techniques include the best practices in farming to attain maximum
yield and comprises of pest and disease controls added with phase based farming methods. Market
information include various cost info’s, sellers, dealers, warehouses, funds, credits, dedicated website, call
centers, E-learning and market availability. Crop structure encompasses information about crop breed, crop
factors, pest, disease information and soil nutrient requirements. The geospatial data is used to import the
weather details and water table content helping farmers choosing their best suitable crop. It is also used for
setting Field Map according to the location set by the farmer.

1.2. Information acquisition:

Information acquisition [10] primarily refers to the process of obtaining, analysing, comprehending,
and recalling information through the best of many existing reliable methods. Here, knowledge is acquired
from reliable sources by establishing a model integrating farmers, agriculture agencies, Ministry of
agriculture, Agricultural Universities and institutions along with Rest API services.
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Fig 1. Information acquisition model comprising crop harvesting.[10]

National Workshop on Internet of Things (IoT) on 28th -29th Sept 2018 5 |Page



A review on 10T based Farmer Domain System Towards e-Agriculture of INDIA

1.3. Crop dataFlow:

Crop Data Flow model is used for representing knowledge flow in a conceptualized network and to
provide optimal information for adapting the changing climatic condition. The data flow module explains
how the data flows from one module to another and it as well as explains how each module are
interconnected. Fig. 2. depicts the working flow of the developed system at various phases.
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Fig 2. Knowledge flow model of the Application

Humidity Moisture
DM sensor ‘ sonsar l sonsor
LA
-
» Microcontrotiar }‘ 1 Lco

Watar level | -
sensor
v | Motor I
TTL to RS232 -

Intranat
database

e
Fig 3.Block Diagram Of E-Agriculture

2. Monitoring Interface: [10]
3.2.1. Physical Requirements:
Tl CC3200 Launch pad and Arduino UNO board with Ethernet Shield is used to implement the

monitoring modules.

The following sensors and other peripherals are used to collect real time data from the field:

+  DHT11 Temperature and Humidity Sensor.

»  Soil Moisture Senor (KG003) - Output is high when there is deficit in soil moisture (i.e the field is dry),
or output is low. Analog interfacing can be used for accurate output.

« Ball float liquid level Sensor-Output is according to liquid level or ball raise.

« Magnetic Float Sensor for water level indicator- The float sensor is a device used to detect the level of
liquid in the tank. Float sensor is an electromagnetic ON/OFF switch.

«  BH1750 Module Digital Light intensity Sensor / LDR resistor.

* A Four Channel Relay Board (5V) for switching AC/DC is used to trigger a AC motor (220V) to operate
the valves.
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+ L293D H Bridge (Wide Supply-Voltage Range: 4.5 V to 36 V) which is a typical motor driver that
allows DC motor to drive on either direction.
2.2. Logical Requirements:

Energia MT is an open-source electronics prototyping platform which is a modified version of
wiring/Arduino IDE.1.6.8, an Arduino programming environment is used for writing code in the Arduino
programming language to instruct the Arduino for the Texas Instruments is used to write embedded c code,
compile and execute them.

Blynk is a Platform with iOS and Android apps to control Arduino, Raspberry Pi and the likes over
the Internet.

It's a digital dashboard where a graphic interface for any project can be built by simply dragging and
dropping widgets.

2.3. Architecture:

Modules of Monitoring Interface:

The Monitoring phase comprises of application’s main abilities and functions. From the knowledge base, the

user interface is allowed to use decision making system, knowledge assessment on farming, and other

systems.

* Reminder: It is used to remind the farmer on the schedules of reaping, fertilizer spraying, pesticides,
and on irrigation timings. It notifies the user on daily basis based on the input parameters from the
knowledge base through an automated SMS notification.

*  Monitoring Plant Growth: The stages of growth from the knowledge base is used to calculate the
corresponding phase of growth. The height of the plant is found out using the mapping outline image of
that plant and this height is used to predict whether the plant is meeting the requirement or not.

« lrrigation Planner: It makes a set of plans to irrigate various section of field in a pattern to get
profitable yield. It also displays the information from field as dry and irrigated fields as monitoring
prospect. Based on the estimation of crop water need, rotational or continuous flow is planned to irrigate
the field.

«  Crop Profit Calculator: It is used to calculate profit for the farmer by giving inputs on year of growth,
selling and retention price.

« Calamities check: The irrigation plan and the field set is changed according to the weather forecast
which is acquired from Yahoo weather API. It is also used to monitor unusual activities in the field like
immediate firing, etc.

* Problem Identifier: This identifies the problem when there is misdirection in irrigation system, motor
problem. It approximately identifies where the problem has occurred. For example, in the case of no
power supply, there is no use of giving commands to the peripherals whereas the user should be notified
about the power problem.

e Calculation of Water need: The amount of water need for meeting water dissipation through
evaporation and transpiration is defined the crop water need . The crop water need is subjected for a
uniform crop, disease free, active having favourable soil conditions. Shortly, Evapotranspiration
estimates the total amount of water plants consume for a quality growth corresponding to the local
weather condition and phase of the plant cycle [3].

«  Optic Monitor: Sunlight is the perfect balance of wavelengths necessary for plant growth, but use
artificial light can also be used to help plants along. Grow lights are used to stimulate plant growth
where there is no sufficient sunlight or in places where daylight hours are less. This application is mainly
used in winter regions/months to enhance the plant growth. Here, the daylight is monitored by Light
Intensity Sensor and when it goes below the threshold value, the supplemented light is used to stimulate
the plant growth.

*  Well Dry Check: This module is used to check whether the well is dry by getting the input from the soil
moisture sensor node, it notifies the user when the value goes below the threshold limit and the user can
respond for which corresponding action can be performed like filling the well by turning on the motor.
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» Field Dry Check: Similar to the last module it uses soil moisture sensor node, that notifies the user

whether the field is dry or

not.

» ldentify the soil type and soil deficiency: Every soil has its own water holding capacity. On comparing
the real time data with predefined sets of values in the knowledge base, soil type can be identified and if
the calculated soil capacity differs to a larger extent from the predefined data then it can be said, the soil

is deficient.

V. Discussions:

A small savings made possible through better management of information upto the point of delivery
to farmers can mean significant savings. The consumer industry also benefits from efficient operations in
rural India., Internet of Things based developed systems are not reliable due to reliance of 4g or Wi-Fi
communication modules. It needs a group of experts working behind to answer the farmers’ queries. Here the
proposed system overcomes constraints as the automation of this system is programmed to function even in
offline mode also. The system can be easily rebuilt or replaced in the worst case scenarios.

Table 1. Comparative study between developed and existing systems.[10]
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V. Conclusion

IT can play a major role in facilitating the process of transformation of rural India to meet these
challenges and to remove the fast growing digital devide. Farmers are suffering a lot economically,
socially and politically. Various challenges in agricultural domain are identified and an architecture was
framed meeting the above mentioned challenges . The quality of rural life can also be improved by quality
information inputs which provide better decision making abilities. A comparative study was made
between various application available with current developed system taking various aspects into account
like knowledge base, monitoring modules, efficiency and reliability.Farmers need help during different
stages of crop growth and the guidance should be given at the right time acquisition, flow, various input
like market availability, geospatial data and weather prediction.. Knowledge base is structured with
various crop details which speak about knowledge Monitoring contains modules like remainder,
monitoring plant growth in various stages, irrigation planner, crop profit calculator, calamity check and
problem identifier. Transpiration method is used to calculate the water need of a plant per day with
devised algorithm’s help.
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