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Abstract— the Internet of Things has the potential has to transform the globe we live in; more-competent industries, automatic
cars, and revolution of cities all these application are design using internet of things. However, the application of technology
like Internet of things in agriculture has the greatest impact. There are seventy percent of people depends on the farming in
India and one third people depend on other work. Facing the problem in agriculture often cause hindrance in the development
of the country. Solution of this problem can be solve by using recent technologies. In this system, it is proposed to develop a
Smart Farming System possess the benefits of cutting edge technologies such as internet of things and Wireless Sensor
Network to help farmers for improving their farm. Using sensors like temperature, humidity, moisture, pH level sensor, wind
speed sensor one can get the information about the parameters of the farm and then received data is transferred via raspberry pi
to the server. Then the data received on the server, can be accessed by user to take necessary action. Also, an android

application is installed in user’s mobile phone provides which an additional advantage of accessing data from any location.
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I. INTRODUCTION

Farmers take the decision on the base of aliveness for
the human kinds as it is the main source of food grains and
other raw materials. It plays very important role in the
growth of country’s economy. It also provides more than
enough employment opportunities to the people.
Improvement in agricultural areas is necessary and sufficient
condition for the development of developing countries like
India. Woefully, most of the farmers use the conventional
methods of farming which results in small yielding of crops
and fruits. But whatever automation was implemented it can
be replaces by agri tech or new technologies. Therefore there
is need to implement new and emerging technologies in the
agricultural areas for getting the larger yield. Majority of the
papers be an evidence of the use of wireless sensor network
which collect the data from different types of sensors and
then send it to main server using wireless protocol. Gathered
information provides the data about distinct environmental
factors which are useful to monitor the system. Monitoring
environmental features is not enough and entire solution to
enlarge the yield of the crops. There are number of variant
feature that impact on the capacity to great extent. The insect
and pest on the crop can cure using appropriate insecticides
and pesticides’. It will improve the nutrients of the crop.
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This project suggests a technique which is helpful in
detecting the agricultural data and take action according to
the threshold value. The field operations supply the
versatility. This project is design to make resourceful
agriculture using mechanization and 10T technologies. The
salient features of this project involve smart sensing system,
variable types of sensors such as temperature, humidity,
moisture, pH level sensor, wind speed sensor, float sensor
are used to get information about the field and assist farmers
to take precise decisions on insights and recommendations
based on the collected data. When soil moisture beyond
threshold value sprinkler motor turn off, when level of water
is beyond threshold value pumping motor turn off, When
speed of wind is more the system will send the mail to user
“don’t spray fertilizers/pesticide”. All this condition can be
take place under controlling purpose.

II.LITERATURE REVIEW

Water is the most of important part for farming. So
water management is necessary. In this paper Water
management can be done using wireless sensor network.
Established the communication of wireless sensor network
for gathered environmental data and send the control signal
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for turn on/off irrigation system. This system is useful for
preventing the loss of water. [1]

This paper reduces the manpower and it can monitor
the farm without visiting. This system uses soil moisture
sensor, temperature sensor to get the information about field.
Using GSM they will send the text as well as voice message
to farmer. This method reduces the efforts of the farm and he
feels comfortable to work on the farm. [2]

In this paper soil moisture sensor, CCTV and GPS are
used. Soil moisture sensor gave the information about soil,
CCTV took the information through image and GPS told the
location of the farm. Whole collected information is
converted into database. Save this database to monitor the
system. This system also uses solar panel for solving the
problem of power supply. [3]

In this experimentation, wireless sensor network is
used for collecting the environmental data of farm with
Internet Protocol camera. This system will stored the
historical data for monitoring the farm and facilitate the
client to get the information about field. [4]

In this paper they used camera to take photo manually and
send the image to server, save records for viewing any other
user. The system also sends the GPS co-ordinate. [6]

111. DESIGN

The things that are needed for this project are divided
into two parts that is, functional and non functional. In
functional part includes detail information of sensing and
technical actions, and non functional part includes
monitoring and controlling action.

3.1 Hardware Details
1. Raspberry Pi

Different types of raspberry pi are present such as R pi

A, A+, R pi 2, R pi 3. In proposed system raspberry pi model
B (version 3) is used. This version having more powerful
processor, 10x faster than the first version. It is having
wireless LAN and Bluetooth connectivity.
This model offers 40 GPIO pins which include GND, +3.3V,
+5.5V supply voltage and all the pins are digital. It also
provides camera connector, display connector, memory card
slot, audio output and video output. It has 4 USB slot.

Out of these facilities | used 10 GPIO pin, GND,
+3.3V, +5.5V supply, secure digital slot for inserting memory
card, wireless connectivity for establishing the wireless
connection between Raspberry Pi and server.
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GPIO Header

BCM2837 Chipset

USB 20 Port

US8 20 Pont

10100 Ethernet Port

RCAVideo/Audio Jack

Figure 1: Details of Raspberry Pi [14]

2. DHT11 Sensor

DHT11 measures both temperature and humidity.
This is the digital sensor. It will give input to raspberry Pi
GPIO port in the form of 0 and 1. Raspberry Pi gives the data
to server in the form of temperature in degree Celsius or
Fahrenheit and humidity in percentage. In our system
temperature is measured in terms of Fahrenheit and degree
Celsius. DHT11 measures temperature using thermistor,
which is also known as negative temperature coefficient
(NTC).

N

4.7K pin # 18 (board)

Figure 2: Circuit diagram of DHT11 sensor

In this temperature is depends on variable
resistance. As the temperature increases resistance decreases.
DHT11 measures the humidity with the help of capacity
humidity sensor. Humidity level changes resistance between
both the electrodes also change. This sensor is very useful to
the farmer for collecting the information about temperature
and humidity.
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Sense the data from environment through
DHT11 Sensor

.

Read the Value of Temperature and
Humidity

I

Display value of temperature &
humidity on web page

:

Update the value every 15 second
through rest protocol

If value >
threshold

Turn off sprinkler
motor

Turn on sprinkler motor

End
Figure 3: Flowchart for temperature sensing using DHT11

3. Float Sensor

Float sensor is analog sensor so input of this sensor
is in continuous form. Data of this sensor cannot gives
directly to Raspberry Pi. It requires analog to digital
converter (MPC3008).This sensor perceive the level of water
which is present in the tank. If level of water is beyond the
threshold value turns off the pumping motor. And if level of
water is less than the threshold value turns on pumping
motor. So level of water is controlled by using relay and

pumping motor. ,

——

Figure 4: Pictorial view of magnetic float sensor [4]
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Sense level of water in the
tank using float sensor

!

Display level of water on web page in
terms of “07& “17

l

Update the value everv 15 second through
rest protocol

If value>
Threshold

Tum on Pumping
motor

Tum off pumping
motor

End

Figure 5: Flowchart for sensing the level of water

4. Acidity Sensor
The pH value is the negative logarithm of the molar
concentration of protons (or hydronium-ions) in a solution:

pH = —log(a})(mol.L™1) ()

As a measure of soil acidity or alkalinity, soil pH
constitutes one of the most pivotal chemical soil parameters.
Normally, soil pH values outside the range of 5.5 to 6.5 are
considered as non optimum because they can have negative
impacts on nutrient availability, soil structure, soil
organisms, and can make plants more sensitive to diseases.
Due to uptake by plants and natural leaching of alkaline soil
compounds, acidification is common among soils in
temperate climates. Fewer soils, like soils on limestone or on
glacial till, have high pH values. The controllation of soil pH
by applying alkaline or acid fertilizers can limit effects of
extreme acidic or alkaline soil conditions, which in turn
improves crop production and resource efficiency.

This is analog sensor. It gives data in continuous
form, but Raspberry pi only receives digital input. So this
sensor requires analog to digital converter (ADC -
MPC3008). Output of this ADC is send to the server through
WI-FI connectivity of Raspberry Pi.

163



International Journal of Computer Sciences and Engineering

Sense the PH from soil through acidity
Sensor

i

Read the Value of PH

3

Display value of PH in terms of
reference voltage

!

Update the value every 15 second
through rest protocol

Figure 6: Flowchart for sensing pH of soil

5. Soil Moisture Sensor

Soil Moisture sensor is utilized to perceive the
moisture which is present in the soil of farm. There are the
two probes which is present in the soil moisture sensor is
utilized to estimate volumetric content of water. More water
is present in soil means conducts more electricity and less
resistance. Therefore moisture level will be higher. Dry soil
contents less water means conducts less electricity and more
resistance. Therefore moisture level will be less. This sensor
is very important for to know the condition of Soil.

Sense the moisture from soil through soil
moisture Sensor

’

‘ Read the Value of soil moisture ‘

v

Display value of moisture in terms of
reference voltage

'

Update the value every 15 second
through rest protocol

If value > Turn on sprinkling

threshold

motor

Turn off sprinkling

motor

Figure 7: Flowchart for soil sensing using Soil Moisture Sensor
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This sensor has both analog as well as digital pin. |
used analog pin. It also required ADC (MPC3008) to convert
analog to digital form. This digital data receives server
though Raspberry Pi.

6. Wind Speed Sensor (anemometer)

Anemometer is used measure the wind speed or
wind direction. It is important to know because to determine
a suitable spot for growing plot and also determine the
condition of are suitable for spraying or dusting crops with
fertilizers or pesticides. It also helps to determine good time
to take sample from your crop.

This sensor is analog sensor, so it requires ADC
(MPC3008) to convert analog to digital form. This data is
providing to sever using WI-FI module which is present on
Raspberry Pi Board.

Figure 8: Circuit diagram of anemometer

Sense the data from environment through

wind speed Sensor

N

‘ Read the Value of wind speed |

.

Display value of wind speed on web
page

3

Update the value everv 15 second

through rest protocol

If value =
threshold

Send mail to user,

“"Don’t spray fertilizers™

End
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Figure 9: Flowchart for anemometer

IV. BLOCK DIAGRAM OF SMART RASPBERRY PI
MODEL BASED AGRICULTURAL SYSTEM
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Temperature «— Wi Fi V. RESULT
Sensor, > Module
Humidity Sensor v
Acidit Web
Cl |ysen30r ! M Raspb.er Server
- p ry Pi ¥
Wind Speed Ly ¢ |p| (Model :
Sensor 3 B Website/ User
8 Version App
Soil Moisture 8 3)
Sensor Relay
Float Sensor >
Figure 11: Experimental setup for proposed system
Power Adapter/ 15:48 15:51 1555 1558  16:01  16:05 16:08
Solar Panel 36.0 .
Figure 10: Block Diagram of Proposed system 8
35.6 -
This project is helpful for monitoring environmental 954 3 " = ()
parameter of the farm. In this project different sensors such 922
as temperature and humidity, acidity, wind speed, soil 350
moisture, and float sensors are used for collecting the — Field Label 1

information about the farm. So all this information upload on
server through WI-FI module using Raspberry Pi

When the value of soil moisture senor is beyond
threshold value sprinkling motor turn off, When value of
float sensor goes beyond threshold value pumping motor turn
off, When wind flow is more it will send the message ”Don’t
spray pesticides / fertilizers”. All these actions are taking
place for controlling purpose

4.1 Software details

Python is programming language used for raspberry
Pi which is simple and object oriented language. NOOBS
operating system is required for raspberry pi. All
environmental data collected through different sensors such
as DHT11 Sensor, Soil Moisture sensor, acidity Sensor, Float
sensor, and wind speed sensor and send to the cloud. Update
data every 15 second using REST protocol. Data is uploaded
on things speak web page which is freely available for
accessing purpose. Things speak website provides app called
things view to get information about environmental
parameter of the related farm. In this app we feed the channel
id and access the information. This app shows information in
terms of bar graph. When the condition goes beyond
threshold value send the mail to user for controlling purpose.
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Min 35.0 on 27 May 15:48 Max 36.0on 27 May 15:50
Last 36.0 on 27 May 16:11

Figure 12: Temperature in Degree Celsius

Figure 12, shows the graph of temperature with respect to
time. Temperature is shown in the form of degree Celsius
using the formula is,

(F-32)x2="°C )

15:48 16:05 16:08

36.0

15:51

IaY

15:55 15:58 16:01

35.4
-

34.8

34.2

336

33.0

= Field Label 3

Min 33.0 on 27 May 15:57 Max 36.0 on 27 May 15:50
Last 34.0 on 27 May 16:11

Figure 13: Humidity in percentage
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Figure 13, shows the graph of relative humidity with respect
to time. Relative humidity is shown in the form of percentage

using the formula is,
RH =22 % 100 ©)
Pws

Where, Pws = Saturation vapor pressure, Pw= Total pressure
RH= Relative Humidity

15:48 15:51 15:55 1558 16:01 16:05 16:08
1,023.9 | |
1,023.6
1,023.3
b
1.023.0 . - 4
1.022.7 = I— et S 8 S
1,022.4
1,022.1
= Field Label 5

Min 1023.0 on 27 May 15:48 Max 1023.0 on 27 May 15:48
Last 1023.0 on 27 May 16:11

Figure 14: Level of Water

Figure 14, shows graph of level of water with respect to time.
‘0’ represents tank is empty and 1" means tank is full.

15:48
3900
200 | l
700

600 | | | |
400 I ’

300 t L 1 t
145 Sossssne ¢
200 e

15:51 15:55 15:58 16:01 16:05 16:08

= Field Label ¥

Min 194.0 on 27 May 15:57 Max 888.0 on 27 May 15:49
Last 234.0on 27 May 16:11

Figure 15: Speed of wind

15:48 15:51 15:55

186 | | ! | !
184 ] L-M-J L

182

15:58  16:01 16:05 16:08

180 +

=— Field Label 8

Min 179.0 on 27 May 15:49 Max 187.0 on 27
Last 184.0 on 27 May 16:11

Figure 16: pH level of soil
Figure 16, shows graph of pH with respect to time. A value
between 0 (for 0 volts) and 1023 (for 3.3 volts), producing
1,024 possible values.

Table I: Measured parameter of sensors W.R.T. time
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Temp | Humidi | Level | Speed | PH
Date in tyin of c_>f level
degre | percent | water | wind of
e age (m/s) soil
2018-05-24 33 42 0 2.5 2.5
08:02:49
uTC
2018-05-24 33 43 1 3.07 2
08:11:26
uTC
2018-05-27 36 53 0 1255 | 45
14:49:09
uTC
<« e = :
Add label

(no subject)

A
Ly

[11]

amrutkarnehaO705@... =
to becc: raspiinvent
5 days ago View details

please dont spray firtilisers

Figure 17: Sent mail to user according to wind speed sensor

This fig.17 shows notification to user whether the
pesticides/fertilizers spray on field or not. This mail is send
to user when wind flow is maximum.

VI. CONCLUSION AND FUTURE SCOPE

This experimental work is based on loT which is
helpful for farmer. It gives information about environmental
parameters such as soil moisture, temperature, acidity of soil,
speed of wind, humidity, and level of water. According to
this information farmer will take appropriate decision about
their farm. In this system automation of the farm is done with
reduce cost for the benefit of farmer.

10T based smart farming controlled irrigation use-full
for farming, so that excess of the water to the crop can be
saved. Threshold values for climatic conditions like
humidity, temperature, moisture can be fixed based on the
environmental conditions of that particular region. This
system generates irrigation schedule based on the sensed real
time data from field and data from the weather repository.
This system can recommend farmer whether or not, is there a
need for irrigation.

In this project using pH sensor value use of
unnecessary fertilizers can be reduce. This system
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automation reduces man power as well as work can be done
easily.

The future work is trying to improve the topology
structure to make all nodes communicate with each other,

also to improve the stability of wireless sensors in
communication,
by using Dbetter software and hardware design.

Experimentation done for the one farm but can be develop
with different crop pattern. Moreover, design and
implementation of software can improve for interface more
parameters.
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