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ABSTRACT 

Agriculture is a significant economic activity that is being 

practiced from many years. Agriculture is evinced to be 

backbone of India which involves hard work and conscious 

efforts of a human being who tries to modify the earth’s 

surface by cultivating crops. Irrigation is titled to be “The 

Heart Of Agriculture” as it plays a vital role in the field of 

agriculture. Irrigation means providing controlled 

amounts of water to the plants at needed intervals. It not 

only helps to grow but also it maintains the agricultural 

crops and soils in dry areas during the period of drought. 

Our intention is to support our farmers by growing large 

number of crops using less amount of water. In order to 

fulfill these requirements, we are making use of latest 

emerging technologies such as IOT, Machine Learning, 

Android Application, OpenCV and Cloud Computing 

which will be handled by our robot, the “Heart of 

IrriServe” who will maintain all the field activities. Along 

with the trending technologies we are making use of two 

methods namely, Drip and Sprinkler Irrigation. Our main 

aim is to distribute equal amount of water to the crops 

when needed. IOT these days has made everyone’s life 

easy, so we want our farmers to utilize these for the 

betterment of their own and for our country. 
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1. INTRODUCTION 

Agriculture is the foundation of economic development and 

is the main occupation in India. It provides contribution to 

national income. It is not merely source of livelihood but a 

way of life. Agricultural crops are grown through irrigation. 

Irrigation uses groundwater, surface water and water directly 

to farms to hydrate thirsty plants as we follow the agenda 

“Grow more Food with less Water”. Nowadays, we are using 

drinking water for the agriculture purpose. Water 

Conservation is one such way to solve this issue which refers 

to reducing the usage of water for agriculture irrigation.  

These are two ways of conserving water, they are: 

1.Drip Irrigation System   2. Sprinkler System                                                                                                                   

Drip irrigation is a type of micro-irrigation system that has 

the potential to save water and nutrients by allowing water to 

drip slowly to the roots of plants, either from above the 

soil surface or buried below the surface. The goal is to place 

water directly into the root zone and minimize evaporation. 

Drip irrigation systems distribute water through a network 

of valves, pipes, tubing and emitters depending on how well 

designed, installed, maintained, and operated.  

An Irrigation sprinkler is a device used to irrigate 

agricultural crops, lawns, landscapes, golf courses, and other 

areas. They are also used for cooling and for the control of 

airborne dust. Sprinkler irrigation is the method of applying 

water to a controlled manner in that is like rainfall. The water 

is distributed through a network that may consist of pumps, 

valves, pipes, and sprinklers. Irrigation sprinklers can be 

used for residential, industrial, and agricultural usage. 

Higher pressure sprinklers that themselves move in a circle 

are driven by a ball drive, gear drive, or impact mechanism 

(impact sprinklers). These can be designed to rotate in a full 

or partial circle.  

Technologies are growing rapidly with a boom in all sectors. 

One such sector is agriculture, where the combination of 

Internet Of Things (IOT) devices, Image processing, 

Machine Learning and Cloud Computing makes a better 

progress in an efficient and effective way. 

2. DRIP IRRIGATION SYSTEM: 

http://www.jetir.org/
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 In the modern Drip Irrigation System, the most significant 

advantage is supplying water near the root zone which in 

turn saves large amount of water. Smart Irrigation System is 

one such good example for IOT. It allows remote monitoring 

and controlling the fields through various android devices. 

With the advent of open source Embedded systems along 

with cheap sensors, it is feasible to create devices that can 

monitor the soil moisture content and irrigating fields. Our 

project involves a robot which will sense the moisture 

content available in the soil and monitor the results with the 

actual sensation of the plants. 

 
Fig. 1 A typical Drip Irrigation System 

Flow is controlled manually or set to automatically 

deliver either:  

(i) Desired amount of water for a predetermined time, or  

(ii) Water whenever soil moisture decreases to a 

predetermined amount.                                 

The advantages of this method are:                                          

(i) It saves water and improves water penetration. 

(ii) It reduces weed growth.  

(iii) Limited soil wetting permits uninterrupted agricultural 

operations.                                                                          

(iv) Lower operating pressures and lower flow rates require 

lesser energy for pumping.                                                    

(v) It enhances plant growth and improves crop yield.        

(vi) It does not require land preparation.                           

(vii) It does not cause soil erosion.                                  

(viii) It improves fertiliser application efficiency.  

The main disadvantages of drip irrigation are: 

(i) It requires high skill in its design, installation and 

maintenance.                                                                      

(ii) Initial investment cost is rather high.  

(iii) The system is sensitive to clogging because of small 

openings used in the system.  

Due to these obvious advantages of water saving and 

increased crop yield associated with drip irrigation, India 

has for popularized this method.     

 

Fig . 2 Drip Irrigation Model Description` 

3. SPRINKLER SYSTEM: 

A sprinkler system can be operated as an intelligent device based 

on real time moisture content in the soil that is to be watered. A 

sprinkler is a watering device that is used to deliver necessary 

content of water to the soil evenly. Sprinklers need a lot of water to 

function properly and these days shortage of raining and land 

reservoir water has turned out to be a major issue. To solve this 

issue, Internet of Things (IOT) is an introduced concept of having 

everyday objects connected through internet including smart 

phones, sensors etc. Once connected, they enable smart processes 

and services between them for convenience. Sprinkler is connected 

through it and can be controlled remotely by users. Our project 

involves a robot that will give required water for the plants 

whenever necessary and if in case the water content is more than 

required then the robot will not allow the flow of water for the 

plants.  

  

A typical sprinkler irrigation system consists of: Pump unit, 

Mainline and sometimes sub-mainlines, Laterals, Sprinklers. 

Major Components of Drip Irrigation System 

1 Pump station. 2 By-pass assembly 

3 Control valves 4 Filtration system 

5 Fertilizer tank 

/Venturi 

6 Pressure gauge 

7 Mains / Sub-mains 8 Laterals 

9 Emitting devices 10 Micro tubes 

 

Type of Sprinkler Precipitation Rate 

(mm per hour) 

Low Volume Sprinkler Less than 13 

Medium Volume Sprinkler 13 - 25 

Large Volume Sprinkler (Rain gun) Above 25 

http://www.jetir.org/
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Fig. 3 Top View of a Sprinkler 

The following conditions are favourable for sprinkler 

irrigation system:  
(i) Soils with very high infiltration rate. 

(ii) Shallow soils, the topography of which prevents desired 

levelling at reasonable costs. 

(iii) Undulating land and land with steep slopes where surface 

irrigation may result in excessive erosion.  

(iv) Water is very scarce. 

(v) Ground water is the source of irrigation water.  

Following are the advantages of sprinkler irrigation:  

(i) Saving of water and soil.                                                                                       

(ii) Saving in cost of land preparation.                                          

(iii) Better control of soil moisture.                                                   

(iv) Frequent and light irrigation results in better crop yields.                                                                                       

(v) Easy and uniform application of water, fertilizers and 

pesticides.  

Following are the disadvantages of sprinkler irrigation:  

(i) Higher initial investment.                                                              

(ii) Higher power requirement.                                                        

(iii) Unsuitable for soils having low infiltration rate.                         

(iv) Poor application efficiency under high windy conditions and 

high temperature.                                                        

(v) Unsuitable for canal irrigation in which water is distributed by 

rotational supply system.  

Because of its advantages, sprinkler irrigation is replacing 

the surface irrigation methods. In India, the gross area under 

spunkier irrigation has increased from 3 lakh hectares in 

1985 to 5.80 lakh hectares in 1989 and is expected to further 

increase to about 20 lakh hectares by the turn of the 20th 

century.  

 

Fig. 4 Sprinkler Irrigation Model Description. 

 

In this project an automation of farm irrigation and soil 

moisture control by a Micro-Controller using soil moisture 

sensor and L293D module. This automatic irrigation 

system senses the moisture content of the soil and 

automatically switches the pump when the power is on. A 

proper usage of irrigation system is very necessary because 

the main reason is the shortage of land reserved water due 

to lack of rain, spontaneous use of water as a result large 

amounts of water goes waste. For this reason, we use this 

automatic plant watering and soil moisture monitoring 

system and this system is very useful in all climatic 

conditions. India is the agriculture-based country. Our most 

of peoples are completely depended on the agricultural 

harvesting. Agriculture is a source of employment for most 

Indians and has great impact on the economy of the 

country. In dry areas or in case of lacking rainfall, 

irrigation becomes difficult. So, it needs to be automated 

for proper watering a plant and handled remotely by 

farmer. When soil goes dry pump will start watering. The 

aim of the implementation is to reduce water use and 

automatic irrigation can be used for save time and low 

power monitor device. The aim of the implementation of 

this project is to demonstrate the automatic plant irrigation 

to reduce the usage of water as well as time. 

 
Irrigation Trends Since 1947:  

State wise irrigation types, capacity actual area: 

State  

Total 

crop area  

(million 

hectares)  

Groundwater 

irrigation 

crop area 

(million 

hectares)  

Canal 

irrigation  

crop area  

(million 

hectares)  

Total 

crop area 

actually 

irrigated  

(million 

hectares)  

All India  159.6 39.43 22.48 58.13 

Andhra 

Pradesh  
14.3 2.5 2.7 4.9 

Goa  0.1 0.1 0.1 0.1 

Karnataka  12.2 1.43 1.33 2.38 

Kerala  1.5 0.18 0.21 0.39 

Madhya 

Pradesh  
15.8 2.74 1.70 4.19 

Maharashtra  19.8 3.12 1.03 3.36 

Tamil Nadu  6.5 1.61 1.43 2.66 

4. IMPLEMENTATION: 

http://www.jetir.org/
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The robot shown above is the heart of IrriServe which can 

handle the filed activities. It is made up of different types of 

sensors like, ultrasonic ranging sensor, PIR motion sensor, 

GPS tracker, DHT11, Soil Moisture sensor, Pie Camera and 

Raspberry Pie 3B  which will help the robot by giving 

required instruction to it.  

 

 

CONCLUSION:  

IrriServe Robot will manage the various activities of the field that 

will help farmers to work smoothly. Robot will give the instruction 

to the farmer by sending the appropriate messages. It acts as a 

farmer in the absence of farmer and will monitor the field. It will 

guide the farmer to use limited amount of water and will lead to 

conservation of water. It will be used in the various plantations and 

fields with appropriate instruction. 
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