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Abstract: 

 
 Agriculture has a major impact on economy of the country. 

Lot of Research been carried out in automating the irrigation 

system by employing wireless sensor and mobile computing. 

Also research been done in applying machine learning in 

agricultural system too  

Recently “Machine to machine (M2M)” communication is an 

emerging technology which allows devices, objects etc to 

communicate among each other and send data to Server or 

Cloud through the Core Network. 

The primary objective to chose this paper to improve the 

quantity of yield of the farmer with maintaining the quality of 

field. 
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(1) Introduction: 

 
 Agriculture is the major backbone of Indian Economy. Most 

of the available fresh water resources are used in Agriculture. 

In India most of the irrigation systems are operated manually 

which is not automated. In the recent years automated and 

semi- automated technologies been deployed for irrigating the 

field which has replaced the traditional Agricultural 

mechanism.  

The available traditional methods of irrigation are drip 

irrigation, ditch irrigation, sprinkler system. This problem can 

be easily rectified by making use of the automated system 

rather than the traditional systems.. 

The condition of our farmer is very bad in terms of crop yield 

and revenue from that product and the technology has 

advanced a lot in this time so the basic idea behind the project 

was to save the backbone of Indian society with the help of 

technology.  

Today market has only a solar pump but till now no one has 

tried to make a smart pump who itself will decide which 

power source to use so our idea is to make this kind of pump.  

There is a very high scope for the project as government is 

investing a lot of time and money in agriculture sector so to 

introducing the product at this time will hep the agriculture 

sector a lot.  

 

 

 

(1.1) DEFITNITION OF INTERNET OF 

THINGS (IoT): 

 
The Internet of things (IoT) is the network of physical 

devices, vehicles, home appliances, and other items embedded 

with electronics, software, sensors, actuators,and connectivity 

which enables these things to connect, collect and 

exchange data[1]. 

IoT involves extending Internet connectivity beyond standard 

devices, such as desktops, laptops, smart phones and tablets, 

to any range of traditionally dumb or non-internet-enabled 

physical devices and everyday objects. Embedded with 

technology, these devices can communicate and interact over 

the Internet, and they can be remotely monitored and 

controlled. With the arrival of driverless vehicles, a branch of 

IoT, i.e. the Internet of Vehicle starts to gain more 

attention[2]. 

(1.2) Why is IoT important in Agriculture 

sector? 

To analyze and study more about IoT for Indian farmers 

following literature survey has been done. To obtain the 

information and to organize them, IoT can change the 

ways by connecting real world objects with each other. 

To connect to the agriculture, sensor networks is used, 

which allows creating connections regardless of 

geographic distances among agronomists, farmers and 

crops. To improve the farming practice and better 

understanding of crops these connections can be used by 

the agronomists. To connect agricultural field to IoT 

sensor network is used. For this design reliability, 

management, and low cost are considered. 

 

 

 

 

 

 

 

 

 

Fig (1) 
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Although only few of the countries have adopted 

agriculture; but for better production with low cost the 

modern technologies should be used for agriculture 

industry in India. For storing details of soil properties of 

the land, farmers Agro Cloud storage has been used. 

With the use of IoT, the properties of soil and 

environment are sent to Agro Cloud periodically. For the 

total production, requirements of market and Fertilizer 

requirement Big data analysis on Agro Cloud Data is 

done. 

In domains of water, agriculture, health, education and 

transport etc., similar kind of issues are faced by rural 

areas in South Zambia and Africa. To solve these issues 

similar solutions can be used. The intention is to use 

internet of things technologies (IoT) to solve these issues 

in rural areas, as well as in agriculture. In the field of 

agriculture IoT can be used to diminish the issues use in 

the areas of weather forecasting, rural financing, wild 

life management, and crop farming. 

Fig (2.1) 

Precision farming is a process or a practice that makes 
the farming procedure more accurate and controlled for 
raising livestock and growing of crops. The use of IT and 
items like sensors, autonomous vehicles, automated 
hardware, control systems, robotics, etc in this approach 
are key components. 

(2) Intelligent IoT Based Irrigation System: 

 
The existing Agricultural monitoring system has employed 

wireless sensors for monitoring the soil condition for 

irrigation. Also some of the system has employed mobile 

handset also for delivery. In none of these systems, there 

exists intelligence which analyses the real time data based on 

past experience for irrigating the field[4]. 

 

 

  

So due to some drawbacks in the existing system, we here 

have developed an intelligent IoT based automated irrigation 

system where the temperature and moisture sensors deployed 

in field communicate to Raspberry Pi   microcontroller. 

 

In this model a list of crops will be given serially and option 

will be given to user to select the crops which they will have 

to put in their farm(get selected on basis of numbers given to 

them serially).For eg:If farmer selected 2(Wheat)&7 

(cotton)number crop, then programme will work for these two 

crops. 

 The Moisture content is checking with the help of soil 

moisture sensors and the collecting the data is sending it to the 

Raspberry-Pi for further calculations[5]. 

 

Fig (2.2) 
 

 

 

 

In the controller here we are using Raspberry-Pi for working 

model; it calculates the requirement of water for the plants 

with the help of predefined values in the program. It will 

compare the recent moisture of soil with the actual value of 

moisture crop needed and according to condition and 

requirement water will be given to crops[6].   

The crop which gets selected will contain all those require 

information and work accordingly. The water pump will flow 

out water as per requirement. The water pump will check the 

availability of power from solar and regular source and will 

start to pump the required amount of water to the field. 

The time will be given to the program of certain hours such 

that the process cycle will get carried out again after particular 

hours. 

The main  part is that user will have to give input once only 

after putting crops in field the process automatically  carry out 

after particular time(time given for process cycle).If user will 

not their in any case if certain time then also process get 

carried out automatically. 
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Fig (2.3) 

 

(2.1) Flow chart of working model: 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig(2.4) 

 

 

(2.2) Hybrid Pumping System 

 

      In regular pumping system we have a pump which works 

on either power from the power company or on solar panels 

but in this smart pumping system we have a pump which will 

decide which source of power it has to use it can either work 

on power from power company or solar but the innovation we 

have made here is that if the pump is working power from 

power company then it will charge some battery using solar 

energy to use when the both source of energy are not available. 

       Mainly the pump will be smart to think itself that what 

source it is going to use to save more electricity and increase 

the production.  For this we are going to use IoT through 

which we will code the pump using python and raspberry pi 3 

b models for hardware[7]. 

 

Fig (2.5) 

 

The main objective of this project is to provide an automatic 

irrigation system thereby saving time, money & power of the 

farmer. The traditional farmland irrigation techniques require 

manual intervention. With the automated technology of 

irrigation, the human intervention can be minimized.  

(2.3) Smart Crop Selection system  

In this we are going to make a highly automated water system 

using sensors and lot of detail coding will be done to reduce 

the effort of farmer. It will also help to reduce water wastage 

as we are to code the whole system according to the crop the 

farmer has planted at the time of plantation the farmer has to 

select the crop he has planted then the system will use the 

coding we have done for that particular crop like the amount 

of water the crop needs on daily basis it will allow the 

irrigation system to only flow that much amount of water to 

the crops. 

 

A lot of coding research will be done to make it as efficient it 

can be made. The use of high end technology has not been 

adapted in our Indian farming sector it will defiantly improve 

the condition of the farming sector which needs a solid reform 

to its traditional ways of farming and involve more technology 

to its working.  

 

 

 

 

  

  

 

 

 

 

 

 

 

 

 

  

START 

THE MOISTURE IS CALCULATED AND 

SEND TO RASPBERRY-PI 

CALCULATIONS FOR WATER SUPPLY 

IS DONE IN THE RASPBERRY-PI 

THE CALCULATED AMOUNT IS FLOWN 

INTO THE FEILD 

REPEAT THIS PROCESS EVERY 6 HRS  

I.E 4 TIMES IN A DAY 

STOP 

MOISTURE LEVEL SENSORS  

International Journal of Applied Engineering Research ISSN 0973-4562 Volume 14, Number 13, 2019 (Special Issue)  
© Research India Publications.  http://www.ripublication.com

Page 115 of 117



 

Fig (2.6) 

 

(3) HARDWARE AND SOFTWARE 

COMPONENTS: 

1. Raspberry Pi 3: Raspberry Pi is a miniature 

computer, powerful enough to perform the functions 

similar to a regular personal computer. We are using 

Raspberry Pi 3 Model B in this project. It has a 1 GB 

RAM, 16GB SD card acting as the internal storage, 

built-in Wi-Fi and Bluetooth chipsets, HDMI, LAN 

ports, 3.5mm headphone jack and 4 USB ports. 

2. Water Motor:-Regular water pump used for 

irrigation purpose. 

3. Solar panels:-Used for power source. 

4. Soil Moisture level sensor:-To sense the moisture 

contain of the soil.  

5. Irrigation system:-The farmers have a choose to 

select the irrigation system which full-fill his 

requirement.  

 

 

 
(4) Impact of Iot  based Irrigation: 

The main impact of this project will be that the yield of the 

farmers will increase. 

The quantity will increase  but with it the quality of the crops 

will also increase as we will irrigate the crop regularly and 

also the requirement of fertilizers will also be provided time to 

time. 

We are making the irrigation process fully automatic and with 

min human interference this will give the farmer more free 

time  which he can utilize in many ways he can work any 

project to increase his income or he can spend more time with 

his family and in many other way he can spend this time. 

Change in society or the actual impact on target audience can 

only seen  after a implementation of the project as our product 

is output rated the use of this product will definitely improve 

the quantity of yield per acre which we will increase the 

income of our farmers so improving their living standards. 

 

 

(4.1)  Advantages of IoT in irrigation sector: 

Increased Production –Optimized crop treatment such as 

accurate planting, watering, pesticide application and 

harvesting directly affects production rates. 

Water Conservation –Weather predictions and soil moisture 

sensors allow for water use only when and where needed. 

Real-Time Data and Production Insight –Farmers can 

visualize production levels, soil moisture, sunlight intensity 

and more in real time and remotely to accelerate decision 

making process. 

Increased Quality of Production –Analyzing production 

quality and results in correlation to treatment can teach 

farmers to adjust processes to increase quality of the product. 

Accurate Farm and Field Evaluation –Accurately tracking 

production rates by field over time allows for detailed 

predicting of future crop yield and value of a farm. 

Improved Livestock Farming –Sensors and machines can be 

used to detect reproduction and health events earlier in 

animals. Geo fencing location tracking can also improve 

livestock monitoring and management. 

Reduced Environmental Footprint -All conservation 
efforts such as water usage and increased production per 
land unit directly affect the environmental footprint 
positively. 
Remote Monitoring –Local and commercial farmers can 
monitor multiple fields in multiple locations around the 
globe from an internet connection. Decisions can be made 
in real-time and from anywhere 
Equipment Monitoring –Farming equipment can be 

monitored and maintained according to production rates, labor 

effectiveness and failure prediction. 

 

The Internet of Things has truly enhanced many industries by 

providing data collection, real-time insight and process 

automation through low cost sensors and IoT platform 

implementation. As seen in the above benefits, the farming 

and agriculture industry overall can really benefit from 

implementation of such an IoT solution or platform. Not only 

is a smart agriculture solution the innovative farming method 

of today, it is the key solution to the growing concern of the 

global population’s food consumption and environmental 

footprint. 

 

(5) CONCLUSION: 

In the Indian economy Agriculture plays an important 

role. For the increase in crop production efficiency and 

farmer life, IoT plays a vital role. For the efficient and 

better decisions for farmers, educating them with visual 

alerts is necessary. The data points can be analyzed by 

different devices connected with each other. 

The soil properties and the best crop suited for the soil, 

these things Indian farmers are still unfamiliar with. To 

enhance the yield, IoT device can be used which can 
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easily know details of the soil, fertilizer and water level 

that are required for the field, The visual alert in the 

farmers own language helps in weather forecasting and 

theft protection which is another advantage. 

Further, the aim is to develop and actual implement this 

product on a particular agricultural land. 
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