
IJSRD - International Journal for Scientific Research & Development| Vol. 4, Issue 12, 2017 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 761 

Study on Intelligent Agriculture Based on IoT 
Ranjitha K1 Dr. Yogish H K2  

1M.Tech Student 2Professor 
1Department of Computer Networking Engineering 2Department of Industrial & Systems Engineering 

Engineering 
1,2SJBIT, Bengaluru

Abstract— Agriculture plays a deserving task in evolution or 

growth of cultivation nation like India as massive 

community of India lives in rural areas and depends upon it. 

But cultivation in India is mostly dependent on substances 

occurring in nature and the weather constraint plays 

dominant role. This paper recommends Internet of Things 

based sensor network for cultivation use. This Sensor 

System Consist of sensor to detect wateriness of sand, 

sensor to detect temperature of soil, and ph. sensor for soil. 

This all sensor connected to each other by radio sensor 

network like Xbee and will transport data to a station pc in 

the control chamber. From control chamber it will be 

uploaded to website where agriculturist can access all the 

data on his mobile phone and tablet. This system also 

controls water necessity and fertilizer necessity for these 

sensor data for different type of crop in different time of 

year. The saved data of sensors can be further inspected and 

used for future uses. This IoT based methodology provides 

atomized irrigation and fertilizer usage in actual time to 

farmer which is very useful. 
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I. INTRODUCTION 

Agriculture is observed as the foundation of existence for 

the human beings as it is the main origin of food grains and 

other unprocessed materials. It plays an important role in 

growth of country’s economy. It also contributes abundant 

employment opportunities to the people. Unhappily many 

farmers still use conservative methods of farming which 

results in low yielding of crops. Issues concerning 

agriculture have been always hindering the development of 

the country. We should enhance agricultural productivity 

effortlessly, Effortless agriculture can be done using 

technologies like automation and Internet of Things (IoT) 

.Wherever   automation had been implemented and human 

species had been replaced by automatic machineries, the 

production of agriculture has been improved. Internet of 

Things is a new concept emerged since the computer era 

they are the core of IT industry of the new age group. India 

is typical agricultural country with yield of grains, fruits, 

and cotton cultivation. Village agriculturists are of certain 

value when it comes to economic growth of India. This 

research signifies the use of sensor network to collect the 

information from various devices and then send it to main 

server using radio waves. The collected information 

provides the data about various environmental factors which 

helps to monitor the system. 

II. RELATED WORK 

Now a days there is an emergency for proper utilization of 

water because of water scarcity, SO to Describe the details 

about design & instrumentation of variable rate irrigation 

and real time in field sensing we use the moisture sensor at 

suitable locations for observation of crops.[1] To Increase 

the production as well as in reducing the extra man power 

efforts, The technological development in WSN made it 

possible to use in monitoring and control of greenhouse 

parameter in precision agriculture.[2] Use of temperature 

and moisture sensor at suitable locations for monitoring of   

Crops. Scenario of decreasing water tables, drying up of 

tanks and rivers, the environment which is not predictable 

present an urgent need of utilization of water in a proper 

manner.[3] Hardware resources in agricultural  information 

network are integrated into resource pool by achieving 

dynamic distribution of resource. Agricultural information 

cloud is constructed based on cloud computing and smart 

agriculture is constructed with IoT. [4] Gateway the 

greenhouse monitoring system realized the real-time 

detection and control of the greenhouse. The IOT (Internet 

of Things) gateway is used as part of the greenhouse 

monitoring system. [5] Real- Time Automation and 

Monitoring System for Modernized Agriculture. [6] Remote 

sensing and control of an irrigation system using a 

distributed wireless sensor network. [7] Green house 

agriculture using IoT was a design of the IOT gateway for 

agricultural greenhouse [8] 

III. INTERNET OF THINGS 

The Technology which includes Identification, Sensing, 

Intelligence is nothing but Intelligent technology which is 

also called as Internet of Things(IoT).According to 

Wikipedia The Internet of things is the internetworking of 

physical devices ,vehicle, buildings and other items  

embedded with electronics, software, sensors, actuators, 

and network connectivity that enable these objects to collect 

and exchange data. Using Internet of things we can convert 

50 to 100 trillion things, and be able to follow the movement 

of those things. The three core sectors of the IoT are 

enterprise, home, and government. The Internet of Things 

(IOT) is a worldwide network of inter communicating 

devices. This will provide the basis for many new 

applications, such as energy monitoring, transport safety 

systems or building security. This vision will surely change 

with time, especially as synergies between Identification 

Technologies, Wireless Sensor Networks, Intelligent 

Devices and Nanotechnology will enable a number of 

advanced applications. Innovative use of technologies such 

as RFID, NFC, ZigBee and Bluetooth, are contributing to 

create a value proposition for stakeholders of IOT. Internet 

of Things will connect the world’s objects in both a sensory 

and intelligent manner through combining technological 

developments in item identification, sensor s and wireless 

sensor networks, embedded systems and nanotechnology. 

Operations in this technology will be performed by 

interfacing sensors, ZigBee modules, camera, actuators and 

raspberry pi. 

https://en.wikipedia.org/wiki/Embedded_system
https://en.wikipedia.org/wiki/Electronics
https://en.wikipedia.org/wiki/Software
https://en.wikipedia.org/wiki/Sensor
https://en.wikipedia.org/wiki/Internet_access
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Fig. 1: IOT Structure and Technologies 

A. Sensors 

A sensor is an object whose purpose is to detect events or 

changes in its environment and send the information to the 

computer. This then tells the actuator to provide the 

corresponding output.  A sensor is a device that converts 

real world data (Analog) into data that a computer can 

understand using ADC (Analog to Digital converter)Sensors 

are used in everyday objects such as touch-sensitive elevator 

buttons and lamps which dim or brighten by touching the 

base, besides innumerable applications of which most 

people are never aware. 

 
Fig. 2: Sensor 

B. ZigBee Module 

It is used for achieving wireless communication between 

mobile server to ware house or godown. The range of 

ZigBee is 50mtrs.ZigBee  is an IEEE 802.15.4-

based specification for a suite of high-level communication 

protocols used to create personal area networks with small, 

low-power digital radios, such as for home automation, 

medical device data collection, and other low-power low-

bandwidth needs, designed for small scale projects which 

need wireless connection. The technology defined by the 

ZigBee specification is intended to be simpler and less 

expensive than other wireless personal area 

networks (WPAN), such as Bluetooth or Wi-Fi. 

Applications include wireless light switches, electrical 

meters with in-home-displays, traffic management systems, 

and other consumer and industrial equipment that require 

short-range low-rate wireless data transfer. 

 
Fig. 3: ZigBee Module 

C. Actuators 

An actuator is something that converts energy into motion. 

It is a component of a machine that is responsible for 

moving or controlling a mechanism or system. An actuator 

requires a control signal and a source of energy. The control 

signal is relatively low energy and may be electric voltage 

or current, pneumatic or hydraulic pressure, or even human 

power. 

 
Fig. 4: Actuators 

D. Raspberry Pi 

The Raspberry Pi is small pocket size computer used to do 

small computing and networking operations. It provides 

access to the internet and hence the connection of 

automation system with remote location controlling device 

becomes possible. 

 
Fig. 5: Raspberry Pi 

IV. APPLICATIONS OF INTERNET OF THINGS 

Generally Internet of things can be applied in these all areas 

of our daily life like Smart Home, Smart City, Smart Grids, 

Industrial Internet, Connected Car ,Connected Health, Smart 

Retail ,Smart Supply Chain and Smart Farming. 

https://en.wikipedia.org/wiki/IEEE_802.15.4
https://en.wikipedia.org/wiki/Specification_(technical_standard)
https://en.wikipedia.org/wiki/Personal_area_network
https://en.wikipedia.org/wiki/Digital_radio
https://en.wikipedia.org/wiki/Personal_area_network#Wireless_PAN
https://en.wikipedia.org/wiki/Personal_area_network#Wireless_PAN
https://en.wikipedia.org/wiki/Bluetooth
https://en.wikipedia.org/wiki/Wi-Fi
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A. Smart home 

Smart Home clearly stands out, ranking as highest Internet 

of Things application on all measured channels. More than 

60,000 people currently search for the term “Smart Home” 

each month. This is not a surprise. The IoT Analytics 

company database for Smart Home includes 256 companies 

and startups. More companies are active in smart home than 

any other application in the field of IoT. The total amount of 

funding for Smart Home startups currently exceeds $2.5bn. 

This list includes prominent startup names such as Nest or 

Alert Me as well as a number of multinational corporations 

like Philips, Haier, or Belkin. 

B. Smart City 

Smart city spans a wide variety of use cases, from traffic 

management to water distribution, to waste management, 

urban security and environmental monitoring. Its popularity 

is fueled by the fact that many Smart City solutions promise 

to alleviate real pains of people living in cities these days. 

IoT solutions in the area of Smart City solve traffic 

congestion problems, reduce noise and pollution and help 

make cities safer. 

C. Smart grids 

Smart grids are a special one. A future smart grid promises 

to use information about the behaviors of electricity 

suppliers and consumers in an automated fashion to improve 

the efficiency, reliability, and economics of electricity. 

41,000 monthly Google searches highlight the concept’s 

popularity. However, the lack of tweets (Just 100 per month) 

shows that people don’t have much to say about it. 

D. Industrial internet 

The industrial internet is also one of the special Internet of 

Things applications. While many market researches such as 

Gartner or Cisco see the industrial internet as the IoT 

concept with the highest overall potential, its popularity 

currently doesn’t reach the masses like smart home or 

wearable’s do. The industrial internet however has a lot 

going for it. The industrial internet gets the biggest push of 

people on Twitter (~1,700 tweets per month) compared to 

other non-consumer-oriented IoT concepts. 

E. Connected car 

The connected car is coming up slowly. Owing to the fact 

that the development cycles in the automotive industry 

typically take 2-4 years, we haven’t seen much buzz around 

the connected car yet. But it seems we are getting there. 

Most large auto makers as well as some brave startups are 

working on connected car solutions.  And if the BMWs and 

Fords of this world don’t present the next generation internet 

connected car soon, other well-known giants will: Google, 

Microsoft, and Apple have all announced connected car 

platforms. 

F. Connected Health 

Connected health remains the sleeping giant of the Internet 

of Things applications. The concept of a connected health 

care system and smart medical devices bears enormous 

potential (see our analysis of market segments), not just for 

companies also for the well-being of people in general. Yet, 

Connected Health has not reached the masses yet. Prominent 

use cases and large-scale startup successes are still to be 

seen. 

G. Smart Retail 

Proximity-based advertising as a subset of smart retail is 

starting to take off. But the popularity ranking shows that it 

is still a niche segment. One LinkedIn post per month is 

nothing compared to 430 for smart home. 

H. Smart supply chain 

Supply chains have been getting smarter for some years 

already. Solutions for tracking goods while they are on the 

road, getting suppliers to exchange inventory information 

have been on the market for years. So while it is perfectly 

logic that the topic will get a new push with the Internet of 

Things, it seems that so far its popularity remains limited. 

I. Smart farming 

Smart farming is an often overlooked business-case for the 

internet of Things because it does not really fit into the well-

known categories such as health, mobility, or industrial. 

However, due to the remoteness of farming operations and 

the large number of livestock that could be monitored the 

Internet of Things could revolutionize the way farmers 

work. But this idea has not yet reached large-scale 

attention.one of the Internet of Things applications that 

should not be underestimated. Smart farming will become 

the important application field in the predominantly 

agricultural-product exporting countries. 

V. THE WORKING OF IOT 

The Internet of Things is a technological revolution that 

represents the future of computing and communications, and 

its development depends on dynamic technical innovation in 

a number of important fields—from wireless sensors to 

nanotechnology. First, in order to connect everyday objects 

and devices to large databases and networks, and indeed to 

the network of networks (the internet) a simple, unobtrusive 

and cost effective system of item identification is crucial. 

Only then can data about things be collected and processed. 

Radiofrequency identification (RFID) offers this 

functionality. Second, data collection will benefit from the 

ability to detect changes in the physical status of things, 

using sensor technologies. Embedded intelligence in the 

things themselves can further enhance the power of the 

network by devolving information processing capabilities to 

the edges of the network. Finally, advances in 

miniaturization and nanotechnology means that smaller and 

smaller things will have the ability to interact and connect. 

A combination of all of these developments will create an 

Internet of Things that connects the world’s objects in both a 

sensory and an intelligent manner. 

VI. AGRICULTURE IOT 

Agriculture is observed as the foundation of existence for 

the human beings as it is the main origin of food grains and 

other unprocessed materials. It plays an important role in 

growth of country’s economy. It also contributes abundant 

employment opportunities to the people. Unhappily many 

farmers still use conservative methods of farming which 

results in low yielding of crops. Issues concerning 

agriculture have been always hindering the development of 

https://iot-analytics.com/iot-market-segments-analysis/
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the country. We should enhance agricultural productivity 

effortlessly, Effortless agriculture can be done using 

technologies like automation and Internet of Things (IoT) 

.Wherever   automation had been implemented and human 

species had been replaced by automatic machineries, the 

production of agriculture has been improved. Internet of 

Things is a new concept emerged since the computer era 

they are the core of IT industry of the new age group. India 

is typical agricultural country with yield of grains, fruits, 

and cotton cultivation. Village agriculturists are of certain 

value when it comes to economic growth of India. This 

research signifies the use of sensor network to collect the 

information from various devices and then send it to main 

server using radio waves. The collected information 

provides the data about various environmental factors which 

helps to monitor the system. 

 
Fig. 5: Intelligent Agriculture Monitoring IoT 

VII. PREREQUISITES OF IOT APPLICATIONS IN AGRICULTURE 

The Accessible, Affordable, Interactive crowd sourcing 

platform for sustainable agriculture would provide a means 

For sharing information regarding traditional sustainable 

agricultural methods, techniques, tools, tips, etc. and allow 

interactivity and offline data entry for consolidated 

information upload. Addressing the food security/water 

security with sustainable agriculture, the solution must 

provide supplementary information/services such as third-

party agricultural, micro-finance services, etc. For farmers 

.It must also provide a centralized repository for a variety of 

information such as traditional sustainable farming 

techniques, crop diseases, etc. coming through various 

sources, allow interactive farming, easy access to users over 

various devices such as mobile phones, IVR, computers and 

kiosks in addition to providing multi-lingual support of 

traditional practices with modern value. The system should 

meet the following requirements: 

A. Robust Models 

The characteristic features of agriculture sector such as 

diversity, complexity spatio-temporal variability, and 

uncertainties have to be considered in developing the right 

kinds of products and services. 

B. Scalability 

The size of farms varies from small to large, and hence the 

solutions should be scalable. The testing and deployment 

happen in stages and therefore the architecture should be 

able to scale up incrementally with less overhead. 

C. Affordability 

Affordability is the key to success. The cost has to be 

appropriate with substantial benefits. Standardized 

platforms, tools, products and services can bring the cost 

down with increased volumes. 

D. Sustainability 

The issue of sustainability is vital because of intense 

economic pressure and fierce global competition. 

VIII. ESSENTIAL FEATURES OF MODERN AGRICULTURE 

Marketization of agricultural industrial structure: Geared by 

the market, the modern agriculture meet people's basic 

consuming demands by adjusting the agricultural industry 

structure. The marketization of agriculture industry is to 

pick up the leading product and develop market agriculture 

that integrates production and marketing, as well as a highly 

open export-oriented agriculture, in accordance with the 

supply and demand situation of farm produce market and 

combining with different economic conditions and natural 

resources of agriculture. 

Intension of the agriculture production mode: As 

one of the essential features of modern agriculture, intensive     

production transformed the extensive production form into 

mechanized, improved, specialized and large scaled 

production form. Industrialization of modern agriculture: 

Modern agriculture is a kind of production operation system, 

which is integrated with planting, breeding, processing; 

production, supply and sale; export and import trade; 

agriculture-industry commerce; farm, science and education. 

It is market oriented, benefit focused, centering on pillar 

industries, making rational allocation of production factors, 

practicing regional distribution, specialized production, 

integrated management, socialized services and 

entrepreneurial management. 

Modern agriculture should be high digital: Modern 

agriculture should be digitized. Digital agriculture refers to a 

intensive agro-technique supported by space geo-science 

and science technology. What counts is to acquired the 

outputs of farm land crop and the different information of 

space-time environmental factors. Upon this basis, the 

analysis of reasons are made and the relevant measures, 

which should be technically practical and economically 

effective, are adopted, namely, "prescript farming". 

IX. CONCLUSION 

With all Agricultural endeavors, The Goal is to increase 

yields while lowering costs and minimizing the effect on 

environment. The Sensors and microcontrollers are 

interfaced with raspberry pi and radio wave communication 

can be obtained. All observations proves that the 

Technology is a complete solution to field activities, 

irrigation problems using remote controlled robot, smart 

irrigation system and a smart warehouse system 

respectively. 
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