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ABSTRACT 

 

Automation is only getting advanced to efficiently handle more complicated tasks and increase agriculture 

production. With increasing demands and lack of labor across the world, agriculture robots or commonly 

known as Agri-bots are starting to gain attention among farmers. As a trend, IoT has generated new and 

productive ways for farmers to farm, via the use of relatively low-cost and easy-to-install sensors. Since farms in 

general have very different infrastructure, early robots may be able to work only on a given farm and only to a 

limited extent across different farms. The Internet of Things (IoT) is balanced to become an important element 

in the world of accuracy agriculture. Referred to as Agricultural IoT, it allows farmers to remotely monitor 

sensors that keep tabs on everything from soil moisture and, storage conditions, crop growth through livestock 

feed levels, energy consumption and animal behaviour Collecting data and being able to imagine it allows 

farmers to fully understand what’s happening in their fields and orchards, and to use that knowledge 

in decision-making. The use of robotics for livestock management is a specific opportunity for the deployment 

of independent platforms, as has already begun in automated milking stations, and with potential applications 

for raising animals in fields, barns, sheds, and aquaculture, or fish farm 

Keywords :  Automation, Agriculture Internet of Things (IoT) Data, Smart Agriculture 

 

I. INTRODUCTION 

 

Technological Development follows no physical or 

unseen boundaries and expands its roots all told 

directions Working on same criteria net of Things has 

its applications in field of Industry (as Industrial 

Internet of Things), Home security and smart 

cities and therefore on. Even the agricultural sector 

isn’t left untouched from the technological 

development of net of factors resulting in 

development of Agriculture net of Thing With the 

growing adoption of the net of Things (IoT), 

connected devices have penetrated every side of our 

life, from health and fitness, home automation, 

automotive and supply, to sensible cities and 

industrial IoT. Thus, it's solely logical that IoT, 

connected devices, and automation would notice its 

application in agriculture and, as such, hugely 

improve several aspects of the farming apply. Farming 

has seen variety of technological transformations 

within the last decades, turning into a lot of industrial 

and technology-driven. By victimization varied 

sensible agriculture gadgets, farmers have gained 

higher management over the method of raising 

placental and growing crops, creating it a lot of certain 

and economical. 

 

SMART AGRICULTURE 

Smart farming through the employment of IoT 

technologies will facilitate farmers to cut back 

generated wastes and enhance productivity. Which 

will come back from the number of chemical that has 
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been utilized to the amount of journeys the farm 

vehicles have created. So, sensible farming is 

essentially a advanced system of growing food that's 

clean and is property for the plenty. It’s the induction 

furthermore because the application of recent ICT 

(Information and Communication Technologies) into 

agriculture. There square measure some ways to seek 

advice from trendy agriculture. As an example, 

AgriTech refers to the overall application of 

technology to agriculture. Smart agriculture, on the 

opposite hand, is usually accustomed denote the 

applying  

 

Fig. 1 smart agriculture 

 

Of IoT solutions in agriculture. Although sensible 

agriculture IoT, furthermore as industrial IoT, aren’t 

as fashionable as shopper connected devices, the 

market remains terribly dynamic. The adoption of IoT 

solutions for agriculture is consistently growing. 

Namely, metal Intelligence predicts that the amount 

of agriculture IoT device installations can hit seventy 

five million by 2020, growing 2 hundredth annually. 

At an equivalent time, the world sensible agriculture 

market size is expected to triple by 2025, reaching 

$15.3 billion (compared to being slightly over $5 

billion back in 2016). Because the market remains 

developing, there square measure still ample 

opportunities for businesses willing to hitch in. 

Building IoT merchandise for agriculture among the 

approaching years will set you apart as associate 

degree early parent and, as such, assist you pave the 

thanks to success In the last IoT tutorial, we tend to 

discussed Applications of IoT in Transportation. Now, 

it’s time to debate IoT applications in agriculture 

sector. As we know, agriculture plays an important 

role in producing and for livelihood. So, in this 

Internet of Things Applications in Agriculture, we 

tend to square measure aiming to look edges of IoT in 

agriculture space.  

 

Smart Agriculture could be a broad term that collects 

ag and food production practices power-driven by net 

of Things, massive knowledge and advanced analytics 

technology. The foremost common IoT applications in 

sensible agriculture are: 

 

1. Sensor-based systems for observation crops, soil, 

fields, livestock, storage facilities, or primarily any 

necessary issue that influences the assembly. 

2. Sensible agriculture vehicles, drones, autonomous 

robots and actuators. 

3. Connected agriculture areas like sensible 

greenhouses or farming. 

4. Knowledge analytics, visualisation and management 

systems. 

 

II. BACKGROUND AND RELATED WORK 

 

Sensor knowledge analytics drives transparency into 

agricultural processes, as farmers get precious insights 

on the performance of their fields, greenhouses, etc. 

However, this can be not the sole knowledge farmers 

work with. As in the other trade, Ag professionals got 

to touch upon sure work that is typically a timely 

manual method. Sensible systems for document work 

flow analytics and management facilitate change this 

method and supply higher potency. Learn a lot of 

concerning the automatic document management 

system in agriculture. The world population is 

expected to touch 9.6 billion by 2050 – this poses a 

giant downside for the agriculture trade. Despite 

combating challenges like extreme climate, rising 

global climate change, and farming’s environmental 

impact, the demand for a lot of food must be met. To 

satisfy these increasing wants, agriculture must 

address new technology. Sensible farming supported 

IoT technologies can change growers and farmers to 

cut back waste and enhance productivity from 

optimizing chemical use to increasing the potency of 

farm vehicles’ routes. So, what's sensible farming? 

Smart farming could be a capital-intensive and 

advanced system of growing food cleanly and 
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property for the plenty. It’s the applying of recent ICT 

(Information and Communication Technologies) into 

agriculture. In IoT-based sensible farming, a system is 

constructed for observation the crop field with the 

assistance of sensors (light, humidity, temperature, 

soil wetness, etc.) and automating the irrigation 

system. The farmers will monitor the sector 

conditions from anyplace. IoT-based sensible farming 

is extremely economical compared with the standard 

approach. The applications of IoT-based sensible 

farming not solely target standard, giant farming 

operations, however may even be new levers to uplift 

alternative growing or common trends in agricultural 

like organic farming, family farming (complex or little 

areas, explicit kine and/or cultures, preservation of 

explicit or high-quality varieties, etc.), and enhance 

extremely clear farming. In terms of environmental 

problems, IoT-based sensible farming will give nice 

edges as well as a lot of economical water usage, or 

optimisation of inputs and coverings.The main 

challenges two-faced by agriculture and farming trade 

may be classified shortly within the following ways 

that In the era of net and connected devices net of 

Things (IoT) is that the next massive factor for the 

trade. On the opposite hand, it's anticipated that by 

future thirty years the population of the globe can 

exceed six billion and therefore the progressive 

turnout requiresd to provide food for this population 

is seventieth. Incorporating IoT based mostly sensible 

agriculture systems is important to cope up with this 

would like. Let’s take a glance at the challenges facing 

the agriculture trade and the way IoT is a solution to 

the issues. 

 

III. AGRICULTURE NET OF THINGS (IOT) 

APPLICATIONS 

 

In our previous post we've already mentioned about 

Industrial net of Things (IIoT) innovation and its 

application, nowadays we tend to square measure 

aiming to discuss about application of Agriculture net 

of Things. 

 

A. THE PHENONET PROJECT BY OPEN IOT –  

The Phenonet permits the plant breeders to guage the 

performance of differentiated styles of wheat with 

facilitate of measurements taken from remote sensors. 

These Sensors square measure capable of observation 

varied factors like soil temperature, humidity, air 

temperature then on. It helps to boost the standard 

and helps the plant breeders to watch growth of plants 

below varied climate conditions. Phenonet Project 

could be a step ahead towards Agriculture net of 

Things, it measures on field environmental & plant 

physiology parameters leading to development of 

quality. 

 

B. CLAAS EQUIPMENT –  

CLASS could be a leading manufacturer of agricultural 

machinery supported in 1913. Category offers tools 

and equipment’s to support Agriculture net of Things, 

the category Agriculture net of Things equipment’s 

may be operated on autopilot and farmers will receive 

recommendation on ways that to boost crop 

productivity and scale back grain losses. CLASS has 

entered in an exceedingly partnership venture with 

365FarmNet, to facilitate the service to farmers 

victimization that farmers will manage and 

management their agricultural plotting’s via a pc or 

smartphone. It collects necessary piece data|of data|of 

knowledge} for more analysis and utilization of such 

information in field mapping, varied designing 

program like fertilization designing and nutrient. 

 

C. PRECISIONHAWK’S UAV DETECTOR 

PLATFORM –  

remote-controlled Aerial Vehicle’s (UAV) Sensors are 

economical in collection superior quality knowledge 

and sensing and analysis of information collected for 

facilitating farmers with relevant piece of data like 

wind speed, atmospheric pressure etc. victimization 

computing. This platform may be employed in easing 

government officials like measurement, mapping & 

imaging of agricultural plots. Precisionhawk UAV uses 
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a drone to do its operation knowledge assortment and 

observation. It’s the farmer that guides the drone 

relating to the fields to be surveyed & from what 

altitude. 

 

D. CLEANGROW’S FULLERENE PROBE –  

CleanGrow Ltd., supported within the year 2009 

Facilitates the service of creating the short measuring 

of concentration of ions in an exceedingly given liquid. 

In alternative words the firm measures the assorted 

nutrient levels gift in an exceedingly given liquid on 

field. Cleangrow Ltd. Uses the fullerene Probe as a 

transducing layer within the sensors, facultative the 

measuring or take a look at for multiple ions in an 

exceedingly solo device. This has additionally lead the 

meter to supply instant feedback to the user. 

 

E. TEMPUTECH’S WIRELESS DETECTOR 

MONITORING –  

Temputech have come back up with a Hazard & Grain 

Management cloud based mostly apps that square 

measure power-driven by GE instrumentality Insight 

platform. This wireless detector monitor device acts as 

a security live against hazards like hearth, overloading 

etc. in Grain elevators by method of speed down or 

stopping the operation of conveyor belts in state of 

affairs of overloading or warming to avoid any 

attainable observation of Climate Conditions Probably 

the foremost fashionable sensible agriculture gadgets 

square measure weather stations, combining varied 

sensible farming sensors. Situated across the sector, 

they collect varied knowledge from the surroundings 

and send it to the cloud. The provided measurements 

may be accustomed map the climate conditions, select 

the suitable crops, and take the specified measures to 

boost their capability (i.e. exactness farming).Some 

samples of such agriculture IoT devices are allMETEO, 

sensible parts, and Pycno. 

 

F. GREENHOUSE AUTOMATION 

In addition to sourcing environmental knowledge, 

weather stations will mechanically change the 

conditions to match the given parameters. Specifically, 

greenhouse automation systems use an identical 

principle. For instance, Farmapp and Growlink are 

additionally IoT agriculture merchandise giving such 

capabilities among others. Green IQ is additionally a 

noteworthy product that uses sensible agriculture 

sensors. It’s a sensible sprinklers controller that 

permits you to manage your irrigation and lighting 

systems remotely. [1] 

 

G. CROP MANAGEMENT 

One more variety of IoT product in agriculture and 

another component of exactness farming is crop 

management devices. Similar to weather stations, they 

must be placed within the field to gather knowledge 

specific to crop farming; from temperature and 

precipitation to leaf water potential and overall crop 

health, these will all be accustomed without delay 

collect knowledge and knowledge for improved 

farming practices. Thus, you'll be able to monitor your 

crop growth and any anomalies to effectively forestall 

diseases or infestations that might hurt your yield. 

Arable and Semis can function sensible 

representations of however this use case may be 

applied in real world.[2] 

 

Fig 2. Crop management 

 

H. CATTLE OBSERVATION AND MANAGEMENT 

Just like crop observation, there square measure IoT 

agriculture sensors which will be connected to the 

animals on a farm to watch their health and log 

performance. This works equally to IoT devices for 

pet care. For example, SCR by Allflex and Cowlar use 

sensible agriculture sensors (collar tags) to deliver 

temperature, health, activity, and nutrition intuitions 

on every individual cow, furthermore as collective 

info concerning the herd. 

 

I. END-TO-END FARM MANAGEMENT SYSTEMS 

A lot of complicated approach to IoT merchandise in 

agriculture may be delineate by the alleged farm 
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productivity management systems. They sometimes 

embody variety of agriculture IoT devices and sensors, 

put in on the premises furthermore as a strong 

dashboard with analytical capabilities and in-built 

accounting/reporting options. This offers remote farm 

observation capabilities and permits you to contour 

most of the business operations. Similar solutions 

square measure delineate by FarmLogs and Cropio.In 

addition to the listed IoT agriculture use bags, some 

notable opportunities embody vehicle trailing (or 

even automation), storage management, logistics, etc. 

 

J. EXACTNESS FARMING 

Precision farming could be a method or a apply that 

creates the farming procedure a lot of correct and 

controlled for raising placental and growing of crops. 

The employment of IT and things like sensors, 

autonomous vehicles, automatic hardware, 

management systems, robotics, etc during this 

approach square measure key elements. Precision 

agriculture within the recent years has become one in 

every of the foremost celebrated applications of IoT in 

agricultural sector and a massive range of 

organizations have started victimization this system 

round the world. The merchandise and services 

offered by IoT systems embody soil wetness probes, 

VRI optimization, virtual optimizer professional, and 

so on. VRI (Variable Rate Irrigation) optimisation 

could be a method that maximizes the profitableness 

on irrigated crop fields with soil variability, thereby 

up yields and increasing water use potency. 

 

K. AGRICULTURE DRONES 

Agricultural drones square measure a awfully 

exemplar of IoT applications in Agriculture. 

Agriculture industries nowadays, became one in every 

of the key industries wherever drones will incorporate. 

2 kinds of drones, that is, ground-based and aerial-

based drones square measure being incorporated in 

agriculture in some ways like, for crop health 

assessment, irrigation, planting, and soil & field 

analysis.The benefits that the usage of drones brings to 

the table embody, simple use, time-saving, crop health 

imaging, integrated GIS mapping, and therefore the 

ability to extend yields. The drone technology can 

provides a sophisticated makeover to the agriculture 

trade by creating use of strategy and designing 

supported period knowledge assortment and process. 

The farmers through drones will enter the main 

points of what field they require to survey. Choose 

associate degree altitude or ground resolution from 

that they what knowledge of the fields. From the info 

collected by the drone, helpful insights may be drawn 

on varied factors like plant numeration and yield 

prediction, plant health indices, plant height 

measuring, cover cowl mapping, gas content in wheat, 

and drain mapping, and so on. The drone collects 

knowledge and pictures that square measure thermal, 

multispectral and visual throughout the flight so lands 

at an equivalent location it took off at first. 

 

 

Fig 3. Agriculture drone 

 

L. PLACENTAL OBSERVATION 

IoT applications facilitate farmers to gather knowledge 

relating to the situation, well-being, and health of 

their kine. This info helps them in distinctive the 

condition of their placental. Such as, finding animals 

that square measure sick therefore, that they'll break 

free the herd, preventing the unfold of the sickness to 

the complete kine. The practicableness of ranchers to 

find their kine with the assistance of IoT based mostly 

sensors helps in transfer down labor prices by a 

considerable quantity. One example of associate 

degree IoT system in use by a corporation is JMB 

North America. That is a company that has cow 

observation solutions to kine producers? Out of the 

various solutions provided, one in every of the 

solutions is to assist the kine house owners observe 

their cows that square measure pregnant and near to 

offer birth. From them, electric battery that's detector 

power-driven is expelled once its water breaks. 

Associate degree info is then sent to the herd manager 
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or the husbandman. The detector so permits farmers 

can a lot of focus. 

 

M. SENSIBLE GREENHOUSES 

Greenhouse farming could be a technique that 

enhances the yield of crops, vegetables, fruits etc. 

Greenhouses management environmental parameters 

in 2 ways; either through manual intervention or a 

proportional management mechanism. However, 

since manual intervention has disadvantages like 

production loss, energy loss, and labor price, these 

strategies square measure less effective. a sensible 

greenhouse through IoT embedded systems not solely 

monitors showing intelligence however additionally 

controls the climate. Thereby eliminating needing for 

human intervention. Different sensors that live the 

surroundings parameters consistent with the plant 

demand square measure used for dominant the 

environment in an exceedingly sensible greenhouse. 

Then, a cloud server produce for remotely accessing 

the system once it connects victimization IoT.Inside 

the greenhouse, the cloud server helps within the 

process of information and applies a sway action. This 

style provides optimum and cost-efficient solutions to 

the farmers with nominal and nearly no manual 

intervention. One example of this can be Illuminum 

Greenhouses which is associate degree Agri-Tech 

greenhouse organization and uses technologies and 

IoT for providing services. It builds trendy and cheap 

greenhouses by victimization IoT sensors that square 

measure star power-driven. The greenhouse state and 

water consumption will supervise with these sensors 

through causing SMS alerts system within the 

greenhouse give info on temperature, pressure, 

humidity, lightweight levels. 

 

IV. LIFE CYCLE OF IOT 

 

The life cycle of a typical IoT based mostly use case, if 

we tend to breakdown a sample use case of IoT 

analytics it consists of the subsequent stages: 

1. Choice of sensors 

The selection of sensors differs from use case to use 

case, as an example, the detectors needed for placental 

management is incredibly completely different from 

the sensor requirements for a sensible greenhouse use 

case. 

2. Knowledge assortment 

Collection of information from deployed sensors and 

changing them to the specified format. 

3. Creating choices and readying 

Data collected from the sensors may be used to draw 

insights and create automatic business choices. When 

obtaining through a correct knowledge science life 

cycle models square measure deployed to the cloud or 

native servers as needed. 

4. Recalibration of models 

The results obtained from the previous processes 

square measure monitored and recalibrated supported 

the business KPI and deviation from the result. 

 

V. PRECLUSIONS IN IOT OF AGRICULTURE  

 

Four Things to think about Before Developing Your 

sensible Farming resolution 

As we are able to see, the employment cases for IoT in 

agriculture square measure endless. There square 

measure some ways sensible devices will assist you 

increase your farm’s performance and revenue. 

However, agriculture IoT apps development isn't any 

simple task. There square measure sure challenges you 

wish to bear in mind of if you're considering finance 

in sensible farming. 

1. Hardware 

To build associate degree IoT resolution for 

agriculture, you wish to decide on the sensors for your 

device (or produce a custom one). Your selection can 

rely upon the categories of data you would like to 

gather and therefore the purpose of your resolution. 

In any case, the standard of your sensors is crucial to 

the success of your product— it'll rely upon the 

accuracy of the collected knowledge and its 

responsibility. 

2. The Brain 
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Data analytics ought to be at the core of each sensible 

agriculture resolution. The collected knowledge itself 

are going to be of very little facilitate if you can't add 

up of it. Thus, you wish to own powerful knowledge 

analytics capabilities and apply prophetic algorithms 

and machine learning so as to get unjust insights 

supported the collected knowledge. 

3. Maintenance 

Maintenance of your hardware could be a challenge 

that's of primary importance for IoT merchandise in 

agriculture, because the sensors square measure 

usually employed in the sector and may be simply 

broken. Thus, you wish to create certain your 

hardware is sturdy and straightforward to take care of. 

Otherwise, youought to replace your sensors a lot of 

usually than you'd like. 

4. Mobility 

Smart farming applications ought to be tailored to be 

used within the field. A business owner or farm 

manager ought to be ready to access the data on 

website or remotely via a smartphone or 

microcomputer. 

Plus, every connected device ought to be autonomous 

and have enough wireless vary to speak with the 

opposite devices and send knowledge to the central 

server. 

5. Infrastructure 

To ensure that your sensible farming application 

performs well (and to create certain it will handle the 

info load), you wish a solid internal infrastructure. 

  

VI. FUTURE IN AGRICULTURE FLIED  

 

Agriculture IoT Future (2050) And Market Size It is 

projected that the Agriculture net of Things in 2050 

will increase the food production by seventieth and 

would be feeding to nine.6 billion of individuals 

globally by the year 2050. Therese Cory, Beecham 

analysis analyst, & Towards sensible Farming, author 

of a brand new report, stated: “The demand for a lot of 

food must be set against the challenges of rising global 

climate change and a lot of extreme climate, alongside 

the environmental impact ensuing from intensive 

farming practices.” 

 

Agriculture IoT: 2050 | international Shift Timeline 

Considering the expansion of Internet of Things Since 

the year 2000, we'll notice the subsequent shift in use 

of sensors over the amount – 

Year 2000 – Globally there have been 525 Million 

farms on record out of that not one farm was 

connected to net of Things 

 

Year 2025 – With same base of 525 Million farms 

there have been 600 Million in use at these farms. 

This can be a serious shift of technological 

advancement in Agriculture net of Things: 2050 

 

Year 2035 – With 525 countless farm globally there 

was a growth of over 3 fold in sensors deep-rooted at 

these farms as compared to the year 2020. There have 

been two Billion sensors employed in 525 Million 

farms globally within the year 2050. 

 

As per a report Agriculture net of Things contains a 

potential to conserve 50 Billion gallons of H2O in an 

exceedingly year. 

  

Agriculture net of Things: 2050 | Venture Investment 

In past year 2014, until third quarter of last year there 

was total working capital investment folks 269 Million 

in forty one completely different deals in agriculture 

& food startups. One of top IT big, Google contains a 

venture investment of USD fifteen Billion in Farmers 

Business Network. 

 

VII. CONCLUSION 

 

Markets can grow and collapse, troubled business 

models can emerge or die, however folks can 

continuously ought to eat and drink. For this reason, 

the event of such areas as food and agriculture can 

continuously be a priority, particularly given the 

dynamics we tend to observe within the world 
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nowadays. Therefore, IoT employed in agriculture 

contains a massive promising future as a drive of the 

potency, property and quantifiability during this trade. 

If agriculture and IoT development during this trade 

square measure your objectives, you've got a project or 

plan in mind or just would like somebody to guide 

you through IoT implementation steps, contact 

Digiteum team. We tend to leverage our experience in 

IoT development and knowledge analytics and 

facilitate B2B and B2C businesses like IoT and large 

knowledge technologies. Check our portfolio for IoT 

and large knowledge comes and see if our IoT 

development services are what you're searching for 

immediately. Thus, the IoT agricultural applications 

square measure creating it attainable for ranchers and 

farmers to gather pregnant knowledge. Giant 

landowners and tiny farmers should perceive the 

potential of IoT marketplace for agriculture by putting 

in sensible technologies to extend aggressiveness and 

property in their productions. With the population 

growing quickly, the demand can be with success met 

if the ranchers, furthermore as little farmers, 

implement agricultural IoT solutions in an 

exceedingly prosperous manner. 

 

VIII. RESULTS 

 

Here mentioned the assorted issues two-faced by the 

agricultural sector and the way industrial IoT will 

facilitate to mitigate the issues. IoT with machine 

learning and pc vision will modification the 

commercial landscape of sensible farming. We’ve 

additionally mentioned the assorted phases of a typical 

IoT use case and therefore the international trends on 

IoT within the agriculture sector. Tho' it's a 

indisputable fact that the quantifiability of IoT use 

cases remains terribly restricted compared to 

alternative sectors, incorporating an equivalent is 

turning into essential for international food 

management. Thus, the IoT agricultural applications 

are making it possible for ranchers and farmers to 

collect meaningful data. Large landowners and small 

farmers must understand the potential of IoT market 

for agriculture by installing smart technologies to 

increase competitiveness and sustainability in their 

productions. With the population growing rapidly, 

the demand can be successfully met if the ranchers, as 

well as small farmers, implement agricultural IoT 

solutions in a prosperous manner. 
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