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Abstract: The Internet of Things (IoT) is a 

novel paradigm shift in information 

technology (IT) sector. The IoT food supply 

chains can become self-adaptive systems in 

which smart objects operate, decide, and 

learn autonomously. IOT is a shared 

Network of objects where these objects 

interact through Internet. One of the 

important applications of IOT is Smart 

Farming. Smart Farming reduces wastage 

of water, fertilizers and increases the crop 

yield. Smart Farming using IoT is to 

monitor crop-field using sensors for soil 

moisture, humidity and temperature. By 

monitoring these parameters the irrigation 

system can be automated.This review paper 

discusses IoT services to help the farmers 

in agriculture. 

1. INTRODUCTION 

Agriculture is considered as the 

basis of life for the human species as it is 

the main source of food grains and other 

raw materials. Agriculture is the major 

source of income for the largest population 

in many countries and is major contributor 

to the country's economy. It also provides 

large ample employment opportunities to 

the people. Growth in agricultural sector is 

necessary for the development of economic 

condition of the country. Unfortunately, 

many farmers still use the traditional 

methods of farming which results in low 

yielding of crops and fruits. But wherever 

automation had been implemented and 

human beings had been replaced by 

automatic machineries, the yield has been 

improved shown in fig.1. 

 
Fig1. Agriculture with Automatic Machineries 

Hence there is need to implement 

modern science and technology in the 

agriculture sector for increasing the yield. 

Most of the papers signifies the use of 

wireless sensor network which collects the 

data from different types of sensors and 

then send it to main server using wireless 

protocol[1]. The collected data provides the 

information about different environmental 

factors which in turns helps to monitor the 

system. 

However technological 

involvement and its usability still have to be 

grown and cultivated for agro sector in 

India [2]. Some initiatives have also been 

taken by the respective Governments by 

providing online and mobile messaging 

services to farmer related to agricultural 

queries, agro vendor information to 

farmers, it provides static data related to soil 

quality at each region. 

 

2. INTERNET OF THINGS 

IoT is a network of Internet enabled 

objects, web services interact with these 

objects. It is a technology where objects 

around us will be able to connect  to each 

other in the system. The IoT will create a 

world where all the objects are connected to 

the Internet and communicate with each 

other with minimum human intervention to 

optimize use of resources  to increase the 

quality of services offered to people and 

minimize the operational costs of the 

services. With the growing adoption of the 

IoT, connected devices have penetrated 

every aspect of our life, from health and 

fitness, home automation, Agriculture, 

automotiveand logistics, to smart cities and 

industrial IoT. 

https://easternpeak.com/blog/6-cool-examples-of-internet-of-things-applications-and-how-to-develop-one/
https://easternpeak.com/blog/6-cool-examples-of-internet-of-things-applications-and-how-to-develop-one/
https://easternpeak.com/blog/connected-cars-top-5-iot-automotive-apps-and-how-to-develop-one/
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Fig2. IoT Applications 

Thus, it is only logical that IoT, 

connected devices, and automation would 

find its application in agriculture shown in 

fig2., and as such, tremendously improve 

nearly every facet of it. Farming has seen a 

number of technological  transformations in 

the last decades, becoming more 

industrialized and technology-driven. By 

using various smart agriculture gadgets, 

farmers have gained better control over the 

process of raising livestock and growing 

crops, making it more predictable and 

improving its efficiency. 

 

Technologies and IoT have the potential to 

transform agriculture in many aspects. 

Namely, there are 5 ways IoT can improve 

agriculture: 

• Data, tons of data, collected by smart 

agriculture sensors, e.g. weather 

conditions, soil quality, crop’s growth 

progress or cattle’s health. This data can 

be used to track the state of your 

business in general as well as staff 

performance, equipment efficiency, etc. 

• Better control over the internal 

processes and, as a result, lower 

production risks. The ability to foresee 

the output of your production allows you 

to plan for better product distribution. If 

you know exactly how much crops you 

are going to harvest, you can make sure 

your product won’t lie around unsold. 

• Cost management and waste reduction 

thanks to the increased control over the 

production. Being able to see any 

anomalies in the crop growth or 

livestock health, you will be able to 

mitigate the risks of losing your yield. 

• Increased business efficiency through 

process automation. By using smart 

devices, you can automate multiple 

processes across your production cycle, 

e.g. irrigation, fertilizing, or pest 

control. 

• Enhanced product quality and volumes. 

Achieve better control over the 

production process and maintain higher 

standards of crop quality and growth 

capacity through automation. 

 

3. CHALLENGES IN FARMING 

INDUSTRY 

In this paper IOT will be taken as a 

measure to help in the increase of yield of 

the crops. Here, the development of 

intelligence based systems for the farming 

sector has to concentrate. The system 

monitors and alerts based on IOT with real 

time monitoring environmental parameters 

[3], which, is aimed at monitoring and 

managing the growth of crops in the farm. 

It includes mobile inspection device, data 

receiving devices, data acquisition units, 

data storage servers. So, the system can 

automatically collect environmental 

parameters such as air temperature, air 

humidity and soil moisture, etc from the 

environment. It automatically judges the 

parameters and presents a graphical reading 

for the users to understand the requirement 

of the parameters. This will also enable the 

farmers to control the different devices 

using the mobile application. 

There are certain challenges we need  to 

be aware of considering IoT into smart 

farming: 

• Deficient production information. 

• Less knowledge about the weather 
forecast. 

• Not enough sales distribution 
information. 

• Poor ICT(Information and 
Communication Technology) 

infrastructure and ICT illiteracy. 

• Lack of awareness among farmers 

about the benefits of ICT in 

agriculture. 
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• Marketing research skills and research 

centre. 

• Drastic changes in the climatic 
conditions 

• Lack of interest in agriculture 
profession among young and educated 

professionals. 

• High cost machineries for work. 

• More manual work. 

• Keeping a track of record manually. 

 

4. IOT SERVICES TO SMART 

FARMING 

The use of IoT in various fields like 

Agriculture to benefit the farmers shown in 

fig.3, traders and other stakeholders is a 

novel idea. There are a number of 

considerations in adoption of Agriculture 

IoT. The popularity of anytechnology 

depends on the ease of its adoption and 

implementation. The devices and platforms 

need to be standardized and protocols need 

to be established. The compatibility 

between different devices used in such a 

system is a major consideration as well. 

Though many commercial organizations 

are bringing solutions in the market but the 

lack of participation of local governments is 

a critical aspect. 

 
Fig3. IoT in Smart Farming 

The selection of an appropriate 

network technology and infrastructure is 

also an importantissue. The network which 

provides good speed, lesser energy 

requirements and supports morenumber of 

devices per access point will be the apt 

choice. Infrastructural requirements in 

terms of access points, smart devices, 

network facility, participation of local 

government and impartingeducation and 

awareness among the users has to be 

considered by the government. 

The literature review on Internet of 

Things (IoT) in agriculture and food 

provides an overview of existing 

applications, enabling technologies and 

main challenges ahead. The review in this 

section pays close attention to  the literature 

and designs of computer architecture that 

can be applied to IoT in agriculture. In a 

developing country such as India, IoT 

interventions  and applications are mostly 

confined to sectors other than agriculture 

[4]. Sensors such as temperature sensor, 

soil moisture sensor and relative humidity 

sensors are the most important for the 

agriculture production and for 

measurement of such parameter’s 

microcontroller can be used and digital data 

is transmitted to cloud. Sensors have been 

able to gather data from remote village sites 

on meteorology, moisture and soil nutrient 

management [5]. Many built- in sensors in 

smart phones have yet to be explored in the 

context of agriculture [6]. 

The sensor data visualization for 

agriculture has great opportunity for mobile 

technology [7]. IoT devices communicate 

using a range of different communication 

protocols, which may include: short-range 

radio protocols (ZigBee, Bluetooth and Wi-

Fi), mobile networks, or longer-range radio 

protocols (LoRa). 

These technologies can be 

segmented based on wireless versus 

wireline, and the wireless technologies can 

be grouped by personal area network 

(WPAN), wireless local area network 

(WLAN) or wide area network (WWAN) 

technologies [5]. There is a need to provide 

better technological solutions to the farmers 

for the precision agriculture since 

agriculture is the base of Indian economy 

[8]. IoT uses multiple sensors that are 

embedded in the fields, which collect real-

time information regarding weather, 

temperature, humidity, rain fall, soil 

moisture, soil composition, wind speed, 

wind direction, soil temperature, 
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leaf wetness, air quality, predicting pests, 

crops, water level, which in turn, this 

predictive statistical data provides 

information to the farmer to make smarter 

decisions. The information helps farmer in 

crop selection, crop monitoring, crop 

maturity, crop yield, fertilizers, pesticides, 

soil erosion, cropyield, diagnosis of crop 

diseases [9]. Future PhenoApps will 

address additional data bottlenecks in plant 

breeding programs including managing 

crossing blocks, collecting specific 

geospatial data, analysing root phenotypes, 

and further ensuring data integrity [10][11]. 

 
5. CONCLUSION 

As per the observation, the most 

critical sensor data collection for the 

measurement is environmental 

temperature, environmental humidity and 

also there are some other such sensor data 

also gathered for IoT applications as soil 

moisture and soil pH. Wi-Fi has the highest 

demand of usage in agriculture and farming 

industry, followed by mobile technology. 

Other technologies as ZigBee, RFID, 

Raspberry pi, WSN, Bluetooth, LoRa and 

GPRS have less demand in the agriculture 

and farming sectors. When compared to the 

agricultural sector, farming industry has a 

lesser percentage amount using IoT for the 

automation. This survey could be useful for 

researchers for finding new ways and 

solution to  challenge in the current 

agricultural era and for agricultural and 

farming industries to make the automation 

process more effective and efficient, 

consequently, to obtain the good businesses 

outcome.The use of Internet of Things (IoT) 

in agriculture will not only improve the 

yields but also effectively manage all the 

farm activities. 
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