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Abstract— Internet of Things (IoT) is the latest technology 

for smart farming to gain efficiency, productivity and resolve 

various issues present in agriculture field. Internet of Things 

(IoT) network consists of various sensors used to monitor soil 

acidity level, temperature, humidity and other variables. The 

survey paper is about the precision farming, irrigation, 

automated fertigation, plant disease identification, challenges 

and the benefits of smart farming using IoT.  
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I. INTRODUCTION 

Internet of Things (IoT) defined as the interconnection of the 

scattered physical object under a backbone environment. The 

aim of IoT is not just connecting (devices, applications, and 

machine) to the internet. It also allows these things to 

communicate and exchange data .To live a life the two basic 

factors are farming and agriculture. Internet of Things (IoT) 

has opened up a suitable solution for smart farming and 

agriculture in that Technology holds a tremendous role in 

increasing production and decreasing extra manpower. It is 

predicted that by the year 2050, the agriculture using IoT will 

increase the food production by 70% and pro- vide foods up 

to 9.6 billion people, and 2 billion sensors will be used in 525 

million farms. Due to this prediction, IoT- based agriculture 

and farming is becoming popular with the promise to deliver 

all-time visibility of soil and crop health, used machinery, 

storage conditions, fertilizer used, energy consumption, and 

animal behavior [1]. IoT monitoring and automation can be 

done from anywhere in the world without the need of human 

being and hence yielding more benefit in agriculture [1]. 

II. LITERATURES 

Internet of Things (IOT) interconnects sensors, actuators, and 

heterogeneous computing devices within the existing Internet 

infrastructure and the development environments. The major 

problem is how to quickly create IoT applications is an 

important issue. Solution to this issue is several tools have 

been used to create innovative IoT applications on single 

Arduino board. Arduino IoT talk (ArduTalk), a network 

application platform that allows a user to arbitrarily link and 

0000relink sensors to actuators to create Arduino applications 

for different purposes [4]. It is important that there must be a 

feedback control used to ensure that the overall systems 

behave according to their specifications and meet their 

functional objectives [3]. Internet of Things (IOT) gives a 

new dimension in the area of smart farming and agriculture 

domain also [1].Precision farming is an information 

approach, which provide as much data from the crop to 

perform a customized management according to its needs. 

Precision agriculture provide a  key to improve productivity 

and efficiency in the use of resources, thus helping to achieve 

this goal under the diverse challenges currently faced by 

agriculture mainly due to climate changes, land degradation, 

availability of farmable land, labor force shortage and 

increasing costs [6]. For the irrigation purpose we are 

consuming 80-90% of fresh water in the developed countries 

[2].The accurate scheduling of the irrigation will become a 

major challenge for irrigated agriculture since up to 50% of 

the water is wasted [2]. In the last few years, the consumption 

of sensors for water management in agriculture has increased 

attention to the irrigation optimization and control. The most 

common sensors used to get information about the soil status, 

such as the soil matrix potential, or the volumetric soil water 

content. Other sensors are used to measure the water quality 

and properties like the salinity. the development of the 

wireless sensor network (WSN) and of the wireless sensor 

and actuation network (WSAN) technologies developed the 

diffusion of embedded, low-cost, and autonomous sensing 

and actuation devices have increased[2].Wireless sensor 

network (WSN) is provide an economically viable solution 

for the farming domain Features like the integration of 

sensors/actuators, digital transmission, low power 

consumption, Irrigation, farm monitoring, control use of 

fertilizer, soil monitoring, intruder detection, water quality 

monitoring, etc., operations can be supported using WSN[1]. 

In Automated fertigation system Water use efficiency (WUE) 

is achieved and controlled by using moisture sensor when the 

soil moisture drops below 30% is opened and closes when it 

reaches 70%. The fertilization control is the process of 

adjusting the potential of Hydrogen (pH) and soil electrical 

conductivity (EC) and to check acidity and alkalinity and 

saves effort, money, time, energy, increases production, and 

productivity [10]. Figure shows the comparison between 

Traditional Fertigation System and Designated Automatic 

Fertigation System [10]. 

No. 
Comparison 

Issues 

Traditional 

Fertigation 

System 

Designed 

Automate 

Fertigation 

System 

1. 

Quantity and 

time of 

irrigation 

control. 

Manual and 

estimated. 

Automatically 

and according 

to the plant's 

needs. 

2. 
Soil test time 

for Fertigation. 

Manual and take 

about 20-

30days. 

Automatically 

and take about 2 

minutes. 

3. 

Quantity of 

added 

Fertigation. 

Approximately. When needed. 

4. Farmer heath 
More 

dangerous. 

More safety, 

less dangerous. 

5. 

The effect of 

soil fertility to 

the plants and 

productivity. 

Some fertilizer 

affects the 

plants. 

Maintain soil 

fertility and 

increase 

productivity. 
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6. Costs 

The cost of 

irrigation and 

fertilization is 

high 

Reduce the use 

of the water, 

fertilization and 

labor. 

7. 
Energy 

consumption 
High Low 

Fig. 1: Comparison between Traditional Fertigation System 

and Designated Automatic Fertigation System. 

The challenges in agricultural tasks are fertilizer and 

pesticide management, crop monitoring and automated 

harvesting. Fertilizer and pesticide management Supply the 

optimal treatments according to the orchard characteristics 

and provide an efficient management of the crop or farms. 

Crop monitoring shows the feedback of the exact status of the 

crop such as Quality of the soil,  illumination conditions, 

irrigation level, disease prevention, yield supervision are 

some of the variables and applications which can be 

addressed using the sensors[6].Some other issues are cost, 

reliability, choosing of technology. There are several cost 

issues with the deployment of IoT in agriculture which can be 

categorized into setup cost and running cost. The setup cost 

includes purchase of hardware (IoT devices, gateways, base 

station infrastructure). The running cost involves continuous 

subscription for use of centralized services or IoT platforms 

which provides data collection, management of IoT devices, 

sharing of information among other services. The physical 

safety of the deployed IoT sensors and systems must be 

ensured in order to protect the costly equipment from severe 

weather conditions, such as flood and hurricanes. The right 

choice of IoT technology is a big challenge because a lot of 

investment is required for deploying new technologies [7]. 

Development of automatic disease detection and 

classification system is significantly explored in precision 

agriculture [5].Figure 2 shows Process flow of the leaf image 

sample recognition and disease classification system[5]. 

 
Fig. 2: Process flow of the leaf image sample recognition 

and disease classification system. 

The inspection of fruit diseases manually is difficult 

method we can be minimize it by the automated methods for 

detection of plant diseases at the earlier stage. For 

identification and recognition of apple disease there is a three 

stage procedure is followed by preprocessing, spot 

segmentation and features extraction, and classification for 

the three types of apple disease classes including healthy 

leaves, Black rot, Rust, and Scab. Figure 3 shows sample for 

each selected apple disease and healthy leaf [8]. 

 
Fig. 3: Sample for each selected apple disease and healthy 

leaf. 

After Segmentation the area of interest i.e. diseased 

part extracted. In this Stage let’s find and extract features that 

can be used to determine the meaning of a given sample. The 

Sample Image features include color, shape and texture in 

image processing. The GLCM functions characterize the 

texture of a leaf image by calculating occurrence of pixel in 

an image with specific values and in a specified spatial 

relationship [9].The benefits of IoT agriculture are discussed 

below IoT using agriculture provide a new way in trading, 

monitoring and marketing. Single farmers are free from 

middle-man and they can directly to sell their goods with the 

customers. The ability to know when and where should apply 

pesticides or insecticides using IoT will reduce cost and 

wastages [7]. 

III. CONCLUSION 

In the survey paper we discussed about precision farming, 

how to irrigate water to the field automatically and reduce the 

water wastage. The Advantages of Traditional fertigation and 

the automated fertigation, Plant disease Identification using 

ML techniques of apple plant disease and the challenges, 

benefits of IoT in smart agriculture. 
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