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I.

INTRODUCTION

Agricultural lands are the heart of any country for economic development. Thus, it is the
primary duty of the Government to preserve and protect the fields by any means. Science and new
technologies have evolved but nothing could replace the dependency on agricultural farm lands.
New technologies have been proposed for the betterment of the farmers, so that they can get a
better result with more accuracy and less effort but with some limitations.
At present, India holds the 2ndposition in the farm output. Over 70% of the rural households
depend on agriculture as their principal means of livelihood. But the pressure on farms increased
due to increase in population. Thereby, Per Capita availability of food grains went up to 528.77g
per day, which was 395g in early fifties, which leads to more consumption of non- renewable
energy.
Keeping in mind the practical problem faced by the farmers, we have tried to put forward an
alternative agricultural model for the betterment of the next generation. We have implemented
various modules like soil moisture sensor, pH sensor, humidity sensor, temperature sensor,
electronic scarecrow (PIR sensor), GSM under a single agriculture system to make it smarter. We
have also tried to use solar tracker power system as an alternative energy source. We have also
incorporated remote monitoring of the system, control of water pump through cell phones, keeping
track of more than one field and assessing the records of each field for future study, under a single
system. As it may be a smart move towards the next generation agriculture, thus it can be called
as “SMART AGRICULTURE”

II.

SIGNIFICANCE OF PROJECT

Nearly 80% of the 140 million Indian farming families
holds 2 acres of land. As land holdings are small, more people invariably work on the farms in
rural areas and coupled with the obsolete technology of traditional manual methods, thus
productivity gets limited and farm incomes come down.

A. Inefficient Soil & Surrounding Condition Testing
Sometimes it happens when the seeds failed to germinate properly or abnormal growth or
dysfunction of a plant (ex. white mole). The reasons could be improper soil preparation, planting
in cold soil, extremes of watering, improper use of fertilizer etc. It is very much disappointing to
have prepared the soil and sown the seed, only to have a partial or complete very much essential
to test the soil before seeding. Only by seeing the field or by experience it is quite difficult to get
an accurate assumption of the soil moisture, pH level, temperature and humidity. It is impossible
for the farmers to keep update about the conditions of the agricultural lands all the time.

B. Poor Irrigation System
Water has a huge impact on the on-food production. Farmers has to manually control the
water pump at regular interval. They may have to travel a long distance only for switch ON the
pump and wait until the pump has to be switched OFF. Which results in waste of time.

C. Non-Reliable Power Supply
Throughout India, the supply of electric power falls short agriculture, vital for
successful irrigation, is in particularly grave condition. Due to the erratic electric power and
maximum of the farm land are out of electricity service, farmers have to purchase unnecessarily
high-powered electric pumps and alternate diesel pumps results in increase of the maintenance
cost.

D. Incompetent Scarecrow
Many crops are damaged by birds, with a little knowledge available of actual economic
loss is done by House Sparrows, House Crow etc. Often animals are derided as pests as they cause
damage to agriculture by feeding on crops or parasitizing livestock. Farmers generally keep a
scarecrow in the land to distract the birds but birds getting any action, and also it is impossible for
the farmers to remain all the time in the field to them away from the farms.

E. Lack of Data Management System
When a farmer has to manage more than one field, due to the lack of proper technology
he/she has to memorize all the condition (or status) of the fields and take appropriate decisions but
there is a chance that farmer may not memorize properly and takes a wrong decision.

III. OBJECTIVES
•

Increase in the safety of farmers and workers: Smart farming introduces the use of
machines and better technologies that limits the involvement of workers on the field hence,
there is no need to worry about the safety of farmers and workers anymore.

•

High crop productivity: The use of better and improved technologies in farming
following the adoption of smart farming guarantee improved productivity since the focus is on
maximizing inputs and reducing wastage.

•

Decrease in the use of pesticides, fertilizers, and water: Traditionally, farmers
applied water, fertilizers, and pesticides even without determining where such elements are
needed in the farm. However, with smart, you apply water and other chemicals whenever and
wherever they are needed, and in the right quantities. Reduced use of these chemicals leads to
low food prices, as the cost of farming goes down.

•

Reduce strain on the environment: Nowadays, smart farming has introduced better
approaches to increasing productivity while at the same time minimizing wastage of chemicals,
water, and other elements applied on the farm. The implication is that you do not have to expose
the environment with unnecessary harmful chemicals when you can use them sparingly and
where they are highly needed.

•

Low disposal of chemicals into groundwater and rivers: Smart farming promotes
sparingly use of chemicals and the adoption of environmentally friendly farming practices. This
implies that there will be little to no chemicals deposited into rivers and on the environment in
general.

IV.

METHODOLOGY

To solve the above-mentioned problems and to reduce the manual effort of the farmers we took a
step towards automation and develop these smart systems and here, we address each and every
module as a component of the
A. Soil & Surrounding Testing module
A solution to resolve the difficulty of manual soil testing and the surrounding environment as
discussed in the previous section (i.e., II. A) will be very much helpful for the farmers. An
automated analysis can be done by this module with which a farmer will be aware of the soil
moisture level, pH, temperature, humidity. It will be further helpful for the farmer to make the
decision that if seeds can be sprout or more water and fertilizer is required or not. The module
will show every details of the soil condition on a LCD screen. The module is made of different
sensors like moisture sensor (YL69), temperature sensor (LM35), pH sensor (SEN0161), humidity
sensor (DHT11). By pressing a button, a farmer can know about various conditions of the soil. It
helps the farmer to increase the knowledge of the environment.

Soil & Surrounding Testing module

B. Water Pump ON/OFF via Phone Call
In recent times, the farmers have been using irrigation technique through the manual control in
which the farmers irrigate the land at regular intervals by turning the water-pump ON/OFF when
required. In this condition, they have to face many difficulties as we have discussed earlier. To
deal with this immense problem we figure out a module by which water-pump on the field can be
controlled (ON/OFF) by a simple phone call from a remote location it will be an effective helping
hand for the farmer as this module can reduce so much of manual hard work. Using the soil testing
module, a farmer can get exact knowledge about the detail conditions of the agriculture field of

concern, and then if it is required to feed water on the land at that time, just a call to the given
number can switch on the water-pump and another call can switch it off when it is done. In a much
more practical and complicated scenario, if a farmer has more than one field to serve and the
different fields need to feed water on different time with different number of requirements, then
also this module performs that kind of job perfectly with great efficiency. This module has a text
receiving capability. A text message to the module can switch ON/OFF the pump depending upon
the content of the message. If the text message contents a ‘1’ then the water pump on land ‘1’ will
be started and the remaining water pump on land ‘2’ will be started and so on. A ‘0’ text to the
module can switch off all the pumps simultaneously. In near future this module will iron out many
problems and will be a huge help to the field workers.

C. Solar Tracking System (Renewable Power Supply)
As discussed in the previous section (i.e., II. C) about the power supply problem in villages and
farm lands. An alternative energy source is badly required. Now a day, the best alternative is to
use a renewable energy source and more precisely is the ‘Solar Energy’. Solar energy technology
is not yet mature enough to be widely accepted as a primary energy source for the general
population, it does have some unique advantages. Considering the need of renewable energy
source, we develop this module known as the solar tracker to supply the electricity required for
the farmland and perform as an alternative power source. A solar tracker is a device that orients a
solar panel towards the direction of the Sun. For flat-panel photovoltaic systems, trackers are used
to minimize the angle of incidence between the incoming sunlight and a photovoltaic panel. This
module, we have made, is basically an automatic single axis solar tracker. Here Light Dependent
Resistance (LDR) is used for sensing the sun light direction. The panel will automatically rotate
towards the sun to get the maximum intensity of light and is able to concentrate as much energy
as possible.

D. Electronic Scarecrow
Problems caused by the birds as discussed in the previous section (i.e., II. D), pretty strong
equipment is required to help the farmer to get rid of this unsustainable problem. So, when it comes
to keep birds, raccoons and other pests away from the farmland, the Electronic Scarecrow (PIR
sensor) Unit is one of the best ideas we have encountered. Electronic scarecrow can be used to
keep pests off from farmland. It is not like an ordinary scarecrow, used to distract or to scare the
birds or animals, but a unique module to keep the threats away from the crops. PIR sensors is made
of pyro-electric material which has two slots in it. When a object like bird passes by, it first
intercepts one half of the sensor which causes +ve differential change between the two halves and
when the object leaves the reverse happens which generate a –ve differential change, thus change
of pulses are detected. HT-7133 voltage regulator, BIS0001 micro power PIR motion detector IC,
Fresnel lens helps for the operation. When any object is detected the unit will perform some actions
to keep them away from the crops. A buzzer may be used in this module to make a noise to keep
the unwanted species away.

E. Automatic Field Light
There are many people having hobby gardening and farming, for those beautifications is a must
have matter. In recent time we are habituated with automatic devices. That is why we develop
lights that are able to turn on automatically when there is no light in the surroundings and it will
switch off automatically when there is another source of light. It can be turn ON/OFF manually
also. This light has light detecting sensors build in so that they can track the presence of light. It
is very much useful, cost efficient.

V.

REVIEW OF THE LITERATURE

An experiment was conducted using the soil testing module to investigate some essential factors
in our test field. Measurements were performed by the system and the variation of temperature;
soil moisture level and humidity were observed over an approximately 24hour time period. Figure
7 (a), (b) & (c) show the plots of temperature, dryness level and humidity variation with time and
its sixth-degree polynomial curve fitted plots respectively. The coefficients of the corresponding
polynomials are given below the curve fitted equations (1), (2) & (3) respectively.

V. MODES OF OPERATION
The modules have different modes of operation and application based on their necessity and ease
of use. It is quite obvious that in every aspect and situation there are many unavailable resources
to use modern technology.

A. Wired System
The very basic way to develop any electronic device and connect it to the peripherals is to use
wires. Every module in this project can be coupled with the peripheral machines which is necessary
in the villages as there is no advanced technologies which can be used.

B.

Wireless System

st

21 century is the era of advance technology. Therefore, those who want to use this system without
the complexity of wires, our modules can be used through devices like Bluetooth, Wi-Fi as a mean
of communication.

C.

Smart Phone Application

their time on their smart phones using native application. On account of that scenario our modules
can be very helpful for the modern-day consumers whose hobby is gardening and also farmers. As
they are habituated with the use of smart phone application, counting that we have developed an
application for android that can control all the modules simultaneously and with ease of use. This
application is associated with all the modules and any user can easily control and track down the
components [6, 7].

D.

Internet of Things (IOT) System

Internet is the medium that connects the whole world together. This system is connected to the
open source platform so that all the data that is gathered from the farmland can be stored to a
database for future use. Based on the data stored any expert can give advice to the farmers what to
do next for the improvement of their land. Remembering that in our country, the agriculture
systems are too old fashion; it is the high time to use the technologies available for betterment of
our society. Considering that we combine the IOT system with the smart agriculture system for
future development

VI.

SUGGESTIONS & CONCLUSION

There are many reasons to implement a smart agriculture solution into commercial and local
farming as well as in different agriculture related institutions and organizations. In a world where
the Internet of Things (IOT) is accelerating adoption of automation and data gathering, an
important industry such as agriculture can surely be benefited and our project of making
agriculture in a smarter way will definitely help in the growth of this industry. Farmers will have
an accurate data on the condition of the soil i.e. the temperature, pH, moisture level and also the
humidity of the surrounding. Identifying soil nutrients or soil chemical factors that are limiting
plant growth and increases fertilizer use efficiency by indicating appropriate rates for different
soils and crops.
Several reasons such as it can work day and night without chemicals and can be linked to
other Scarecrows. The animals and pests will be far away from the farm land. up to 6 months on
a single 9volt battery. farmers to reduce their work load, water pumps can be controlled via Phone
calls or texts. There is no need to walk to the field just to start the pump, and wait until the time
when it has to be stopped. Will help to save energy and use the renewable energy source. The
electricity problem of villages can be solved up to some extent platforms or organizations related
to agriculture or cultivation. Ex- Farmers, Gardeners, Institute of Food and Agricultural Sciences,
Ministry of agriculture, Horticulture: Greenhouse Cultivation, Nursery Cultivation. industry in
direct likewise indirect way. This system includes the smart phone application and IT integration
will help to use the advanced technology.
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