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Abstract. Internet of Things (IoT) is a new fast communication technology designed to 

continuously make communication among different types of devices. The researchers have 

exerted huge efforts to employ IoT to facilitate daily life. These include IoT big issues like 

securing information exchange, smart agriculture systems, and general-purpose internet access. 

This paper shows research efforts to enable IoT-based smart agriculture. It starts with the 

underlying architecture, then discusses some of the recent IoT trials. It classifies the literature 

by deriving a taxonomy based on technologies, communication cofactors, network types, local 

area wireless criteria, targets, and characteristics. Moreover, it highlights the unprecedented 

chances brought about by IoT-based smart architectures and their impact on human life. So IoT 

will solve these problems by connecting soil moisture sensors, giving us a quick response to 

avoid crop losses through careful monitoring and remote control of the fields.  Moreover, IoT 

facilitates and solves most agriculture-related problems, through the use of modern 

technologies in monitoring plant biomarkers and controlling watering processes to increase 

production and efficiency. This gives us a visualization of the state of the field and enables us 

to take the necessary measures before the problem occurs as a way of problem anticipation. 
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1 Introduction 

       IoT allows the possibility of connecting various things through the internet and enables people 

to communicate and interact with the things they use and deal with in their daily lives the way they 

like. It provides service without the need to be in a specific place. IoT aims to create a better life for 

human beings by providing new humanitarian services that could not have been implemented 

previously [1]. 

      As with the internet, the IoT network does not rely on fixed architecture, but modern concepts, 

technologies and applications which all push the IoT network into a dynamic and constantly 

changing format and architecture [1],[2]. 

      However, the IoT network can be viewed through the type of many things. Things can interact 

with each other on the web without human intervention or human interaction. The IoT network can 

also be viewed through its sensors, microchips, operating systems, wired and wireless networks, in 

addition to the massive data storage in cloud-based data stores and applications. The evolution of 

internet protocols indicates the emergence of a new generation of protocols that contribute to the 

development of IoT [1]. 
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   The IoT works by connecting sensors through microchips, microcontrollers, wired and wireless 

networking, and access to a large data storage, allowing something to interact with something else 

or human interacted with something [3],[4]. The IoT nodes that are configured to connect objects 

can provide data for access to and authorization of shared cloud resources to collect and extract data 

and make choices by investigating the data collected. The emergence of the IoT has led to broad 

communication among people, devices and things. Many different IoT devices are connected in 

many applications from smart grids to smart agriculture [5],[6]. Recently, investments have 

increased globally in the field of cloud computing and cloud storage, which in turn greatly supports 

the idea of IoT and connect all the devices of the world to the internet and access their data cloud. 

To create smart agriculture, for example, we will actually need to store data in the cloud so that 

things and users can also access and manipulate data anytime, anywhere, without having to know 

how to implement services [5],[7].  

   Reports illustrate the predictability of increasing the number of internet-connected devices 

twofold from 22.9 billion in 2016 to more than 50 billion by 2020 as shown in Figure 1 [8].  

 

Fig. 1. The Sum of Internet-Connected Devices [9]. 

 

  To obtain soil moisture in the near-surface layer, a moisture sensor is needed. The soil moisture 

obtained by the nodes is then classified, and the primary moisture content is obtained. Zigbee WSN 

technology is used, as well as low cost and low power consumption. Artificial intelligence (AI) is 

integrated with the development of agriculture and thus obtaining smart agriculture. [6]. 

 Security problem has become one of the most important challenges in the world of things such 

as access control, secure storage of data and secure communications. This reflects important 

challenges in the development of the IoT [10]. Therefore, each new sensor or another device that 

will be used in the IoT application should be tested and secured. 

 This paper is prepared as follows: Section 2: Sensors used for detection; Section 3: Data analysis 

in IoT application; Section 4: Agricultural problems; Section 5: IoT based monitoring system in 

Smart Agriculture; Section 6: Plant factory based on IoT; Section 7: Applications of agricultural 
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information; Section 8:  closes the paper with some concluding remarks. 

 

2   Sensors Used for Detection 

The sensors used in Figure 2. are intended to monitor the field of the environment such as 

agriculture, for example, sensors such as MQ4 and MQ7 are used for natural gas and carbon 

monoxide sensing respectively [11]. DHT11 is used to monitor the temperature and humidity of the 

environment. The soil moisture sensors are used to measure the moisture of the soil and continuously 

monitor it to follow the watering of the fields. While Esp8266 is a Wi-Fi module that helps 

communicate between the previously mentioned sensors and the users' computers [5],[12]. 

 

 
 

Fig. 2. Different Types of Sensors [13]. 

 
Protocols are important elements of the IoT that support and enable things to work. Since the 

protocol is the language of understanding among computers, it includes a set of rules and laws 

governing a particular process in the field of IoT. If there is any difference in the types of protocols 

among computers, data will not be transmitted properly among them because of the lack of 

recognition of orders by the parties concerned. Several major IoT protocols are often used in the 

process of communication among smart internet devices. These protocols have different structures 

according to their needs and functionality. Selecting the appropriate protocol for implementation 

will lead to having improvements in the areas of internet applications such as smart agriculture. Here 

are some IoT protocols [14],[15],[16]: 

 
● The Data Distribution Service (DDS). 

● The Advanced Message Queuing Protocol (AMQP). 

● The Message Queue Telemetry Transport (MQTT). 

● The Secure MQTT (SMQTT). 

● The MQTT- Sensor Networks (MQTT-SN). 

● The Constrained Application Protocol (CoAP).  

● The Extensible Messaging and Presence Protocol (XMPP). 
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3    Data Analysis in IoT ApplicationS 

 We should know that the huge increase in the number of devices connected to the IoT leads 

to a doubling of data growth completely with the growth of the IoT. The big data sources result from 

the application of IoT. In smart agriculture, for example, collecting and analyzing data from devices, 

sensing and understanding of data on the IoT were used in order  to avoid equipment breakdowns 

in advance, improve plant crops and do marketing. Researchers have examined the challenges 

connected with the successful spread of IoT and big data. So, the convergence of these studies 

creates many chances for data prosperity and analysis in the field of IoT. These developments and 

the increase in data need major requirements to manage big data and to enable analysis in the IoT 

environment [17],[18]. Table 1. reviews the advantages of big data and analytics in IoT applications. 
     

Table 1. Advantages of Data Analytics for IoT Applications[17]. 
 

IoT Applications Data Analysis 

 

Smart Transportation 
 

(a) Decreases the number of accidents by looking into their history. 

(b) Minimizes traffic bottleneck. 

(c) Optimizes delivery movements. 

(d) Ensures road safety. 
 

Smart Healthcare 
  

(a) Expects epidemics, cures, and illness. 

(b) Helps insurance companies make better policies.  

(c) Picks up the warning signs of any severe illnesses during their early stages. 
 

Smart Grid 
 

(a) Helps designing an optimal pricing plan according to the current power 

consumption.  

(b) Expects future supply needs.  

(c) Ensures a suitable level of electricity supply. 
 

Smart Inventory  
 

(a) Detects deceitful cases. 

(b) Deliberately places an advertisement.  

(c) Understands customer needs.  

(d) Identifies possible risks. 
 

Smart Agriculture 

[19],[20],[21] 

 

(a) Provides nutrients to the soil if they are depleted. 

(b) Implements improved inheritance. 

(c) Increases economic development, protects the environment and deals with 

climate change. 

(d) Stimulates plant growth. 

(e) Increases security and reduces cost. 

4   Agricultural Problems 

In the field of agriculture, there are many problems and challenges. Such of these are: the spread 

of diseases and agricultural pests, controlling difficulty, improperly treated soil, inadequate drainage 

and irrigation, the inability to manage weeds, the lack of food for the soil if depleted and many other 

problems. These problems lead to the loss of a large number of crops as well as environmental risks 
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due to excessive use of chemicals. Numerous studies have been conducted to address and eliminate 

these problems. One of the most important solutions is to use the field of AI to solve the problems 

of agriculture. Systems are being developed to help agricultural experts find solutions [13],[19]. As 

studies continued, these problems were solved using the IoT, where smart agriculture played a major 

role in solving them [22]. 
 

 The continuous increase in global food demand enables the Internet to open new horizons in this 

field. Smart irrigation systems are used to increase production and combat agricultural pests. 

Intelligent irrigation systems reduce the amount of water spent in the irrigation process, which 

reduces soil erosion for the agricultural field. Consequently, the field can be monitored to measure 

the vital indicators of plants such as temperature, soil moisture, and PH for water and soil. IoT can 

enable monitoring the field and controlling agricultural pests. This is carried out through knowing 

the cause by measuring plant vital signs, which are taken by sensors. Smart irrigation systems are 

built using electronic chips such as ESP8266 and other sensors such as soil moisture sensors to 

measure the quality of watering and control this process [22],[23]. 
 

5   Smart Agriculture IoT-Based Monitoring System  

Recent technological advances in the world have led to increased production, as well as 

significantly improved production efficiency. Through the use and development of agricultural 

machinery, that can be operated both automatically and manually, it can be used for different 

agricultural activities such as: spraying, cutting, weeding, plowing and other works. Moreover, using 

the controller to monitor air temperature and humidity; soil moisture, besides field water 

management. This smart technology has had a significant impact on increasing and improving 

production [23]. 
 

6   Plant Factory Based on IoT 

 The concept of IoT is related to the modern agricultural field, which consists of a soil-free 

environment, such as soil solution control technology. The IoT technology affects both soil solution, 

photosynthesis, carbon dioxide, atmospheric humidity and wind pressure by affecting soil moisture. 

All of the above mentioned comes under the name of intelligent irrigation technology. Internet 

technology affects agricultural production by affecting plant cell manufacturing. The production of 

the plant cell is highly efficient in the agricultural system through the control of the IoT on 

temperature, humidity and carbon dioxide concentration. Also, the IoT reduces the cost of 

production by reducing labor, especially for crops that need special conditions. The IoT serves the 

plant cell production through sensors, reliable delivery and intelligent handling, as well as intelligent 

farming control architecture based on cloud computing with IoT [22],[24],[25]. 

7   IoT Applications in Agriculture 

The world population is increasing and may reach 9.6 billion by 2050. With this increase in 

population, the demand for agriculture will increase to increase food production. The IoT is capable 

of transforming the field of agriculture into intelligent agriculture. This is done by addressing the 

challenges facing the agricultural environment in order to increase the production of agriculture to 

meet the needs of the population. This is achieved through the reduction of manpower and the use 
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of fertilizers to increase and improve production[26].  
   

 Keshtgari, M. & Deljoo, A..(2011)[6] proposed the uses of the Zigbee technology in the field of 

agriculture and the acquisition of agricultural data after using climate sensors. The main station 

communicates with other stations and collects local information, then data processing takes place to 

make decisions and this process is done on large areas of agriculture in order to improve the quality 

of agricultural production with precise irrigation. Cost reduction and the use of Zigbee technology 

enable real-time field monitoring, as well as automatic irrigation control and remote operation of 

machines in the field. Zigbee technology has been used because it is a short-range, low-energy 

wireless network suitable for use in remote and isolated areas such as agricultural fields. 

One of the adaptive techniques used to solve farming problems is the artificial neural network 

(ANN), and this technique finds many ways to analyze complex data [27]. Hennell, eh.C. & others 

(2010)[20] proposed neural drip irrigation systems where ANNs were developed for the system to 

function properly. They predicted water distribution in the field.  

 

Prakash, C., Rathor, A.S. & Thakur, G.S.M., (2013)[28] proposed designing a system for the 

soybean crop. They introduced a typical expert system of soybeans called Prithvi. Fuzzy logic was 

used in this system so that the expert is the farmer who will be the decision-maker. The main 

objective of this expert system is to develop the expert farmers and help them to improve and 

increase the production of the soybean crop, by proposing the period and method of sowing and the 

choice of fertilizers.  

 

  Zografos, A. (2014) [21] introduced a small farming system, designed, built and evaluated to 

provide farmers with useful data on soil, water supply and general conditions of their fields in an 

easy-to-use manner. This system aims to make agriculture and irrigation more efficient to make the 

farmer able to make the right and appropriate decisions, and thus save time and effort and reduce 

costs. Location diversity and climate have an impact on agriculture. Other environmental standards 

over time, make farmers' decision-making more complex and require additional empirical 

knowledge. The application of wireless sensor networks to monitor environmental factors and the 

combination of this information with a user-specific web service enables farmers to effectively 

exploit their knowledge to extract the best results from their agriculture. 

 

Madushanki, A. R., & others (2019)[29] used sophisticated internet-related agricultural 

applications, taking sensor data from 60 scientific papers published between 2016 and 2018 to make 

appropriate measurements. The results from previous studies have shown that smart agriculture is 

of great importance in water, crop, livestock, and irrigation management. Concerning the collection 

of sensor data, the highest results were recorded when measuring temperature and humidity. There 

are also sensors for soil moisture and the degree of soil reaction. 
 

8  Conclusion 

Through this paper, a comprehensive survey of IoT applications has been conducted in all 

aspects of our agricultural life. Smart agriculture is created using agricultural information based on 

IoT and cloud computing. It is found that the application of IoT in agriculture has many advantages, 

such as: maintaining and improving agricultural local production, significantly improving resource 
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efficiency by dealing with a large amount of data obtained, having full control at the lowest costs 

and losses in agricultural reality, controlling watering processes automatically, determining the 

quantities of watering and controlling soil erosion through decreasing water wasting, preventing the 

emergence of agricultural pests, and overcoming previous traditional reliance on farmers, which 

makes this process tedious, tiring, and useless. As for the disadvantages, relying on IoT in agriculture 

leads to higher percentages of unemployment, in addition to some negative psychological effects on 

the continuous use of smart technology instead of human self-abilities. 
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