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Abstract: Agriculture is the worldwide one of the most 
important occupation of human being, nearly about 64% of total 
available land on earth  is occupied by the agriculture sector, 
which results in comsuming 85% of fresh water. This percentage 
of water consumption increases every year due to globalization 
and fulfilling human needs. Every country face challenge to 
sustain the fresh food requirement and reducing the farm water 
consumption. Сurrently,  the fаrmers  look over at  irrigаtiоn  

methоds  mаnuаlly  аnd  irrigаte  their  аreа  on a constant 
routine  рeriоd.  These  process acquire  large  аmоunt  оf  wаter  
and as a result water is wasted. Therefоre,  Raspberry Pi  
соmmuniсаtiоn  system is preferred  beсаuse  оf  its easy 
operation,  mаintenаnсe  аnd  cost.  This prototype is automated 
which will irrigate the crop by detecting the moisture content and 
also will keep an eye on the soil quality. 

Keywords: Every Country Face Challenge to Sustain the 
Fresh Food Requirement and Reducing the Farm Water 
Consumption. Сurrently 

I. INTRODUCTION  

In the current scenario, a major problem that world is 
facing is undergoing groundwater table and water is needed 
in large quantity in agriculture.  So there is  a need of a 
sustainable system. At present, everywhere irrigation is 
performed manually. The enhancement in the science sector 
as removed lots of things that previously  looked impossible. 
In the current situation, the advancement of mobiles, 
laptops, automobiles, "smart" science and technology  has 
expanded the market and has set up new standards. This 
technology Internet of things provides power to the specific 
interrelationship among several entities, materials, and 
features based on the net and this technology will help the 
peoples to perform there work easily and smartly. Smart 
agriculture is an innovative scenario where many innovators 
are taking interest and for a long time, it is expanding day 
after day. 
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Pressure on the distribution of water systems has 
increased a bit and also importance of  management of water 
has increased due to the sustainability of agriculture 
farming. In real, the main motive of smart agriculture is  
reducing human efforts, less use of water, and avoid more 
power consumption.. Crops also depend on the type of soil 
and its toxicity. A soil with a good pH value will result in 
the proper growth of plants. Regular maintenance is required 
for the best quality of soil. A smart agricultural aid system 
works automatically and uses different sensors along with 
rain sensor to timely water the crops without human 
interference and also will test the soil quality using a pH 
sensor. So the main motive is to design a accurate system, 
check the nature of the soil that provides all the proper 
nutrients. The Temperature is also kept in mind so that the 
temperature around the crops can be examined as the crop 
temperature is also very sensitive. 

II. LITERATURE REVIEW 

[1] Proposed a paper in which the sensors having 
humidity and soil moisture sensors are placed within the 
root area of the plant. supported the sensed values the 
microcontroller is employed to regulate the availability of 
water to the sector. this technique is not helpful to the 
farmer as it does not tells about the status of sector. 

 [2] a paper was proposed during which soil parameters 
like pH, humidity,and temperature are measured so as to get 
high outcome from the soil. This process is fully automated 
which switches the motor pump ON/OFF as per the content 
of moisture in the soil. 

[3] Proposed a paper in which photo voltaic cells are 
used to receive power. Electricity is not required in this 
system. The soil moisture sensor is used and supported the 
sensed values PIC microcontroller is employed to ON/OFF 
the motor pump. meteorology isn't included in this system. 

[4] Proposed a system in which drip irrigation using IOT 
is used .In this humidity, temperature,  pH sensors, etc are 
used. A computer is used for the updation purpose of 
irrigation. Internet is needed for accessing the field 
condition. 

[5] Proposed an irrigation system  based on Iot which 
uses network of wireless sensors containing different 
sensors to measure different components of soil. The system 
is controlled remotely by web providing a web interface. It 
has a limitations that weather monitoring is not available. 

[6] Proposed a prototype that takes on sensor 
information, triggers the actuators and transmits data to the 
server. Its consists of photovoltaic panels and has a both side 
communication link available based on a mobile internet 
interface that helps in inspection of data and irrigation time 
is scheduled from web server. 
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III. PROBLEM STATEMENT 

The major problem that farmers face is irregular 
distribution of water in the field. Crops do not get the 
required nutrients because of poor soil quality which results 
in there improper growth. 

IV.  PROPOSED SOLUTION 

We are designing an IOT based Smart Agricultural Aid 
System  which is based on Raspberry Pi that  operate 
automatically by sensing the moisture content and humidity 
of the soil. It will also study the rainfall pattern in the 
particular region by using the Rain Sensor and will switch 
ON/OFF the pump using relay without human intervention 
and hence result in saving of water. Soil quality will be 
maintained with the help of pH sensor which will result in 
proper enrichment of crops. 

 

 
Fig 1.Circuit Diagram 

 
In this project, we learn about IoT Based Smart 

Agricultural Aid System using Raspberry Pi. Agriculture 
sector plays a huge impact in the enhancement of countries 
which totally depend on agriculture. The issues related to 
agriculture result in declining  the progress of the country. 
The best solution to this problem is sensible agriculture by 
updating the current old methods or practice of agriculture. 

So the tactic is making our agriculture more advance 
using different automation techniques and IoT based 
technologies. With the help of Internet of Things (IoT) we 
can have proper crop growth monitoring and selection, 
automatic irrigation , etc. A Raspberry Pi Based Smart 
Agriculture Aid System is proposed to modernize as well as 
improve the productivity of the crop in the field. 

In our project, We are making IoT based Smart 
Agriculture Aid System by using some advance sensors 
which we can get easily from market. A Capacitive- Soil 
Moisture Sensor to required to measure moisture content 
present throughout the soil. A DHT-11 Humidity 
Temperature Sensor to measure Air Temperature and 
Humidity respectively. A Rain Sensor will be used which 
will turn off the motor pump in case of rainfall. 

A pH sensor will be used to detect the toxicity of the 
soil. It will help in deciding the farmers that whether the 
crops are getting proper nutrients or not. A Power relay of 
5V will control the pump. So, whenever a low amount of 
moisture is detected in the soil, the motor 
automatically starts working, and hence the irrigation is 
completed automatically. When the soil becomes wet, 

automatically motor turns off. These all process can be 
monitored remotely through Thing speak Server online from 
everywhere.. 

Internet of Things (IoT) 

The Internet of things (IoT) consists of number of 
sensors and modules which help in making the things 
automated so that they does not involve human for operating 
them. It consists of various hardware and software 
combination together to make things working automatically 

The IoT uses sensing devices to sense changes and 
control things remotely, which helps in leading direct 
integration of the physical world existence into a computer-
based system which leads to provide more efficiency, 
accuracy as well as economic benefit additionally to reduce 
involvement of human being. At time when IoT is set up 
with sensors, the technology a glimpse of compute based 
systems, which also includes technologies like smart grids, 
smart highways, smart homes, etc. 

There are some places where human reach is complex. 
These areas are automated with the help of IoT resulting in 
lowering human effort as well as cost. 

Working Flowchart:   

 
[Block diagram of the proposed prototype] 

 
 

 

 



International Journal of Engineering and Advanced Technology (IJEAT) 
 ISSN: 2249-8958 (Online), Volume-10 Issue-5, June 2021 

276 

Published By: 
Blue Eyes Intelligence Engineering 
and Sciences Publication 
© Copyright: All rights reserved. 

  

Retrieval Number: 100.1/ijeat.E27670610521 
DOI:10.35940/ijeat.E2767.0610521  
Journal Website: www.ijeat.org 
 

Component Description  

In this project, we use different types of sensors and 
various other components. These are: 

1. Capacitive Soil Moisture Sensor 

It measures soil moisture level by capacitive sensing, 
means capacitance is changing according to the water 
content available within the soil. The received capacitance 
is changed into volt level i.e. from 1.3V to 3.2V at most. 
The surplus of Capacitive Soil Moisture Sensor is , they 
are made from a corrosive- and resistant material which 
gives it more service life. It also supports a 3-pin sensing 
interface. 

 

 
Fig 2. Capacitive Soil Moisture Sensor 

2.  Humidity Temperature Sensor  

It is a simple digital humidity and temperature 
sensor. We'll use this sensor to live the air temperature as 
well as humidity. It makes use of a humidity sensor to 
live the encompassing wind and gives out a digital signal 
on the output pin. It's not very complex but requires 
careful attention to grab the data. It has a limitation that 
through this sensor we will  get newer data from it on 
every 2 seconds, so when we use the library, sensor 
readings are frequently up to 2 seconds old. 

 

 
Fig 3. DHT11 Humidity Temperature Sensor 

3. Micro Submersible water pump (3-6V DC) 

A DC 3-6 V Mini Submersible based pump is  a low-
cost, limited size Submersible Pump Motor that may be 
operated with a 2.5 - 5V power supply. It has the capacity 
to take 140 liters per hour and takes very low current 
consumption of around 220mA. The tube pipe is just 
connected  to the motor outlet, drowned in water, and give 
power to it. 

 
Fig 4. Micro Submersible water pump 

4. pH Sensor 

A pH sensor weather the water is alkaline or acidic 
with a value between 0-14 on a scale. As the pH value 
goes down  7, the water will become more acidic. pH 
value above 7 shows alkalinity . Each type of pH 
sensor performs it works differently to measure the quality 
of the water. 

 
Fig 5. pH Sensor 

5.   Rain Sensor 

As per the name, a rain sensor is a switching device 
which turn ON by rainfall. It has two important 
applications. First is a water storing device which is 
attached to the irrigation system that results in turning 
OFF system when rainfall occurs. The second is a device 
that is employed to guard the inner side  of an automobile 
from rainfall and to provide support to the windscreen 
wipers which are automated. 

 
Fig 6.  Rain Sensor 

6. Raspberry Pi 3 

Raspberry Pi 3 is a development board in the PI series. 
It can be considered as a single-board computer that 
works on LINUX operating system. The board not only 
has tons of features it also has terrific processing speed 
making it suitable for advanced applications. 
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Fig 7. Raspberry Pi 3 

V. RESULTS 

 
Fig 8.Temperature and Humidity Readings 

 
The temperature and humidity of the   surrounding area 

was analysed using the DHT11 sensor and according to that 
the water was supplied to the plant. When a certain level of 
humidity was there the pump was kept ‘OFF’ while with 

less humidity the pump was turned ‘ON’. 
 

 
Fig 9.Sensor values updation in chart 

 

 
Fig 10.T/H Sensor Data’s Updation. 

 
 

VI. CONCLUSION 

The advancement of agriculture field networking 
technology is required very much  for agricultural 
development, but also a crucial sign of the far level of 
agricultural development. It'll be the longer-term plan of 
agricultural development 

After building the smart agricultural aid system 
hardware and analyzing and researching the network 
hierarchy features, functionality and the corresponding 
software architecture of precision irrigation systems and 
detecting soil nature, applying the internet of things to 
agricultural production has a great impact on making the 
efficient use of water resources which are available and 
also ensuring the efficiency as well as accuracy with 
stability of agricultural production. 

FUTURE SCOPE 

As technology is developing day by day , so with more 
features develop in IoT these systems can be made efficient 
,more stable, much faster with accuracy and will cost less. In 
the coming future, this system can be and must be adopted 
by agricultural farmers. 
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