
International Journal of Multidisciplinary Research and Publications 
 ISSN (Online): 2581-6187 

 

 

10 

 
Feng Li and Lingling Wang, “Application of Intelligent Agriculture Based on Internet of Things,” International Journal of Multidisciplinary 

Research and Publications (IJMRAP), Volume 5, Issue 2, pp. 10-14, 2022. 

Application of Intelligent Agriculture Based on 

Internet of Things 
 

Feng Li, Lingling Wang* 

School of Management Science and Engineering, Anhui University of Finance and Economics, Bengbu 233030, China 

*Corresponding author, Email address: wll@aufe.edu.cn 

 

 
Abstract— In recent years, with the rapid development of big data 

and artificial intelligence, starting from the concept and key 

technologies of the Internet of Things, this paper discusses the 

application and application of the Internet of Things technology in 

agriculture, and discusses some of the problems, and gives the 

corresponding countermeasures, such as sensor technology, RFID 

Technology and ZigBee. On this side, combining the experience of 

agricultural development and the current situation of agriculture, 

corresponding suggestions are provided for the development of 

agriculture, so as to promote the healthy development of Internet of 

Things technology in agriculture. 
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I. INTRODUCTION  

Recently, with the improvement of residents' quality of life, 

The Internet of Things technology has been widely used in 

various areas [1-3]. While people enjoy the convenience 

brought by the emerging technology of the Internet of Things, 

the development of the Internet of Things is very slow in 

agriculture, and the Internet of Things technology will have 

great development potential.  In order to accelerate the process 

of agricultural modernization, the application of Internet of 

Things in agriculture is an indispensable part of agricultural 

development [4].  

In the process of promoting agricultural modernization, the 

implementation of "Internet of Things" (IoT) is an important 

means to realize the development of intelligent agriculture. By 

introducing IoT technology into agriculture, it can effectively 

improve the quality of agricultural products, thus greatly 

reducing the cost of agriculture [5]. However, due to the lack 

of understanding or belief in the IoT technology, and the 

reluctance of highly educated young people to stay in their 

hometown and engage in the agricultural industry, most of the 

main crop cultivation still relies on traditional agriculture, the 

application degree of IoT technology in agriculture is not 

enough, and the popularization scope of smart agriculture is 

not wide [6]. 

In order to further promote the intelligent development of 

agriculture, it is necessary to apply the IoT technology to the 

production process of agriculture in a planned way, so as to 

achieve the purpose of developing agriculture more 

effectively, reducing agricultural costs, and improving 

farmers' living standards. Sensor-based IoT basic technology 

is an important means for the digital transformation of 

traditional industries such as agriculture, industry, and service, 

which can enhance the added value and competitiveness of 

traditional enterprises [7-9]. Taking the Agricultural IoT as an 

example, the application of sensors makes it possible to refine 

and digitize agricultural production and provide efficient and 

reliable monitoring and management services for producers, 

operators, and government departments through the collection, 

transmission, processing, and analysis of agricultural 

production environment data. 

II. OVERVIEW OF IOT 

This section mainly focuses on some technologies related 
to the IoT, which expounds on the IoT technology, ZigBee 
wireless communication technology, sensor technology and 
other aspects in detail. The above technologies are described 
in detail, which lays a foundation for the further development 
of agricultural IoT technology.  

(1) Sensor Technology   

Sensor is a kind of process detection device, can be 

detected in the process of measured information, namely 

through internal sensor acquisition of external signals, convert 

to physical quantities into an electrical signal to the output, in 

order to meet the needs of the information collection, in the 

information transmission, acquisition, storage, display and 

control are used [10]. The working principle of the sensor is to 

sense all kinds of information from the outside world and then 

directly enter the conversion element after passing through the 

sensitive element.  Some sensors directly enter the conversion 

circuit after sensing the external information through the 

induction element, and finally output in the form of electrical 

signals.   

Because of the existence of the sensor, people can access 

to natural and production of all kinds of information data, in 

the current era of rapid development of science and 

technology, the sensor has been used in all aspects of life, in 

agriculture, soil moisture, temperature, the process of 

agricultural production, a variety of factors such as water 

collection is implemented by sensors,  The sensor environment 

is more complex and sensitive, so the requirements of the 

sensor are higher and higher [11].  In the next few years, there 

will be more and more high-precision and high-purpose 

sensors will be applied to agricultural production, so as to 

further develop China's agricultural modernization process. 

(2) RFID Technology   

RFID technology is a combination of non-contact 

automatic identification and automatic identification of radio 

frequency signals [12]. As a very important radio frequency 
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technology in the Internet of things, RFID is still in the initial 

stage of development, and related technologies are still being 

improved. At the same time, some of its drawbacks are also 

constantly emerging, RFID technology security and privacy is 

a very important issue, which is related to the safety and 

interests of every user. RFID technology is an important 

technology in the field of wireless sensor. The core 

components of RFID include RFID chips, coils, circuits and 

components. At present, there are three types of RFID 

identification: active, passive and semi-active.   

(a) Active RFID tag is also known as "active RFID tag", its 

core component is powered by batteries.  The way it works is 

that after the active tag receives an indication from the reader-

writer, the tag sends the stored information to the reader-

writer.   

(b) Passive RFID tag is a new RFID technology, also known 

as "passive RFID tag". RFID reader is the use of RF reader 

antenna, in a certain range of electromagnetic induction, when 

the RFID tag close to the reading and writing equipment, 

through the electromagnetic field generated by the 

electromagnetic field, so that the RFID chip work.  The chip 

transmits the information on the tag to the reader and writer 

through the RFID tag antenna.   

(c) Semi-active RFID indicates that there is no power supply 

in RFID, but the effective identification distance is still very 

short.  Semi-active RFID is a compromise between active and 

passive contradiction. In general, semi-active RFID is dormant 

and only provides data stored on the tag, so it has low power 

consumption and can be repaired for a long time. 

RFID system consists of antenna, tag, read out three parts, 

each part has its own code. The contactless identification 

ability of RFID technology is to use the electromagnetic 

coupling principle of radio frequency signal in the propagation 

process to achieve the acquisition of target information and 

data transmission, so as to achieve the purpose of automatic 

identification of the target object.  RFID technology achieves 

the collection and transmission of project information without 

human interference. RFID technology is a remote contactless, 

small size, large storage information, anti-pollution, can be 

read and written repeatedly, strong penetration and other 

advantages.  Therefore, RFID technology can be used to 

collect data in different crop production cycles. Agricultural 

practitioners can intuitively understand the growth of 

agricultural products. 

(3) ZigBee wireless network communication Technology   

ZigBee is a low-rate wireless communication technology 

[13]. ZigBee's wireless network communication technology is 

based on the "Z" shape, also known as the so-called Purple 

Peak wireless network technology.  The system has the 

advantages of high reliability, short distance, high flexibility 

and low cost. The technology is open source, so most people 

like it. Moreover, it can also carry out short-distance 

communication within the range of dozens of meters to 

hundreds of meters, which is very suitable for the internal 

environment of the greenhouse.   

ZigBee's wireless network communication technology is 

very cheap, and includes many communication networks that 

carry information without wires. Communication devices, 

such as mobile communications, and wireless access 

communications. CSM and CDMA in ZigBee wireless 

networks work in much the same way, in that the base station 

and transmitting module function the same, but in a distant 

place [14-16]. Ten meters to a few hundred meters, in today's 

technology, can even span several kilometers. The letter must 

have an agreement in mind. The working frequency of ZigBee 

is around 24 GHz and the operating speed is above 10 Mbps. 

Therefore, the effectiveness and distance of communication 

must be fully taken into account when using ZigBee for 

wireless communication.  

III. APPLICATION OF IOT IN SMART AGRICULTURE   

Smart agriculture is an important embodiment of 

agricultural modernization. It takes "agriculture + Internet of 

Things + big data + cloud computing" as the core of "smart 

agriculture" [17]. The monitoring function and control 

function realized by wireless sensor transmission system form 

the operation of intelligent control of agricultural information, 

realize the accurate monitoring and remote control of 

agricultural production, as well as the processing of 

emergencies.  One of the most prominent features is the use of 

IoT-related technologies to promote agriculture. 

(1) Application of Internet of Things technology in smart 

agriculture monitoring   

Agricultural supervision is mainly agricultural ecological 

environment supervision, agricultural ecological environment 

supervision is to ensure the safety and quality of agricultural 

products, so it plays a very important role in agricultural 

production management [18]. In the traditional production 

mode, agricultural environmental supervision is carried out 

manually, which is time-consuming and laborious and difficult 

to achieve good regulatory effects. With the application of 

Internet of Things technology in agriculture, farmland 

environmental data and information can be collected 

accurately and quickly, and the collected information can also 

be processed and analyzed automatically. Thus, it can help 

agricultural managers to timely understand the growth state of 

crops, so that they can timely take relevant measures and 

improvement methods, so that the farmland environment to 

maintain a good state.   

Additionally, crop environmental monitoring system based 

on Internet of Things has been widely adopted, which can 

monitor crops in real time.  Practice shows that the Internet of 

Things technology has achieved good results in soil, 

atmosphere and other aspects of control, and in the 

agricultural field, through the use of the Internet of Things, 

can timely grasp all kinds of emergencies, reduce the labor 

intensity of farmers, improve food production, greatly increase 

farmers' income.   

(2) Application of Internet of Things technology in 

agricultural irrigation   

At present, the country and farmers are increasingly 

investing in agricultural production technology and improving 

the utilization of water and soil resources. However, in the 

actual agricultural production process, the utilization rate of 
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resources is very low. And as the shortage of water resources 

becomes more and more serious, we must make effective use 

of water resources, which is an important step in the 

development of agriculture [19].   

Compared with traditional irrigation methods, the use of 

Internet of Things technology has a great role in promoting 

agricultural irrigation.  In agricultural irrigation, the Internet of 

things technology can be used to realize automatic irrigation 

through the whole operation and control of mobile terminal 

equipment. The system firstly collects data of soil water 

content and other indexes, analyzes and processes the 

collected information intelligently, and determines the 

irrigation method and water consumption according to the 

integrated information. When the soil water content is lower 

than the standard index, intelligent irrigation equipment is 

used to implement fine irrigation to ensure the irrigation 

quality.  In smart agricultural irrigation, the application of 

Internet of Things technology will continuously optimize 

irrigation efficiency and increase the effective utilization rate 

of water resources. Finally, an agricultural irrigation water-

saving platform with high efficiency and low energy 

consumption will be achieved, and the refinement of modern 

agriculture will be realized to obtain better production results. 

IV. EXISTING PROBLEMS IN THE DEVELOPMENT OF SMART 

AGRICULTURE 

(1) Lack of talents in the development of smart agriculture 

Problems existing in the development of smart agriculture 

at present, the degree of new technical knowledge such as 

sales and management is relatively low. The level of 

agricultural production technology has a great influence on the 

quality of agricultural production.  Due to the limitation of 

education level, they do not have a deep understanding of new 

technologies and are not familiar with the equipment and 

technology used, which makes it difficult to promote the 

Internet of Things technology to grass-roots level and lack of 

specialized operators, which brings great obstacles to the 

development of agriculture [20].    

In addition, due to the lack of knowledge of the Internet of 

things and other aspects of agricultural production frontline 

personnel, farmers have a low educational level and do not 

carry out agricultural vocational education well, resulting in 

the lack of use of network technology and learning atmosphere 

in rural areas. In modern agricultural production and 

management, there is a lack of interdisciplinary talents with 

Internet of things technology and agricultural production 

technology.  And, with the development of the society, more 

and more youth set out to agricultural industry, there are more 

and more college students in rural areas. They have their own 

professional knowledge and skills, for the application and 

maintenance of Internet of things have a certain 

understanding, however, because the government and the 

national home entrepreneurship for college students and 

employment support is insufficient, more and more college 

students go to cities to work in high-tech industries, so they 

don't want to go back to their hometown to work in 

agriculture. 

(2) The scale level of agricultural production is not high and 

the application degree of agricultural facilities is low 

With traditional agriculture as the main input, more labor 

and capital, land is scattered in the hands of farmers, mainly in 

the family as a unit to sell manpower for the cultivation of 

agricultural products, in the main body of agricultural 

production, small farmers account for 98%, farmers account 

for the vast majority of agricultural population, and small 

farmers occupy more arable land.  Small-scale farmers mostly 

rely on artificial, animal husbandry and other traditional 

agricultural production methods. Single variety of agricultural 

products, it is difficult to achieve large-scale and systematic 

agricultural production [21].   

At present, agricultural infrastructure in most places is still 

very backward and there is no large-scale modern agricultural 

machinery. Mainly displays in: rural road is narrow and 

rugged, more rain is muddy, in most of the water conservancy 

facilities are simple sewers, drains, only adopt the mode of 

traditional flood irrigation, and efficient pipeline irrigation 

need only locally built, caused a lot of waste of water 

resources and land harden. Traditional agriculture does not 

require much productivity, which means that there is no need 

for a high degree of mechanization or intelligent machinery to 

assist production, for one thing, they haven't realized the value 

of backup equipment.  In addition, due to the low market input 

of agricultural machinery and tools, high prices, low national 

subsidies and other reasons, it is difficult for small and 

scattered small-scale agricultural producers to buy, and many 

modern agricultural machineries cannot enter the farmland. 

V. COUNTERMEASURES IN THE DEVELOPMENT OF 

INTELLIGENT AGRICULTURE 

(1) Promote large-scale informationized agricultural 

production   

Strengthen the communication and contact with farmers, 

so that scattered individual farmers become an active group.  

In order to integrate land resources effectively, collective 

production and management system must be established [22].  

We will promote demonstrations of smart agriculture and 

guide the development of large-scale agriculture. Meanwhile, 

increasing the mechanization of agricultural machinery, 

increasing input in agricultural machinery, vigorously 

developing agricultural machinery and other production 

methods, and promoting the mechanization of grain 

production.   

In view of the development goal and stage of intelligent 

agriculture, the government should have a systematic plan and 

establish a sound information service system.  Strengthen the 

construction of agricultural informatization in rural areas and 

speed up the construction of fast communication network 

between rural and rural areas. We will promote the spread of 

computers, mobile phones and other equipment in rural areas, 

so that farmers can access information quickly and accurately 

through the Internet, telecommunications networks and other 

channels.  

Therefore, in order to completely change the scattered 

agricultural information resources, it is necessary to integrate 
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agricultural, water conservancy, pest and disease monitoring 

information, build a large agricultural information platform, 

and gradually realize the interconnection of agricultural 

information.  

(2) Policies will increase investment in smart agriculture   

The development of smart agriculture requires extensive 

use of advanced technology and equipment. As we all know, 

farmers' incomes are low, and smart agriculture costs a lot to 

operate and maintain. It is necessary to strengthen the support 

of the government, to raise funds, it is necessary to have 

policy support [23]. On the other hand, the state should 

formulate relevant policies to encourage enterprises to 

participate in smart agriculture and introduce social funds into 

smart agriculture [24]. Only truly understand the value of 

intelligent agriculture, understand the value of intelligent 

agriculture, their investment enthusiasm will be inspired.   

Although the quality of agricultural products has been 

improved under the intelligent production mode, in the market 

with asymmetric information, consumers may not be able to 

recognize these excellent qualities in time, thus affecting the 

price they are willing to pay. Therefore, the establishment of 

"agricultural brand" can be used as a way to increase farmers' 

income. By creating "agricultural brand", consumers can have 

a deeper understanding of "intelligent agriculture", so as to 

achieve the purpose of "characteristics" and "quality", so as to 

achieve the "increase in income" of farmers.  At the same 

time, it is also an important means to develop intelligent 

agriculture.   

(3) Talent cultivation mechanism of new farmers   

In new type of farmers, the talent training mechanism of 

the government should intensify publicity, give full play to the 

intelligent agriculture demonstration leading role, in intelligent 

agricultural development planning configuration required 

technical talent, on this basis, focused on strengthening the 

cultivation of the agricultural technical personnel with the 

ascension of farmers' overall quality, to make farmers aware 

of the importance of intelligent agriculture [25-27]. At the 

same time, we should give full play to the educational 

resources of schools, strengthen the training of highly skilled 

agricultural technical personnel, carry out the project of 

"college student village official", transport college graduates 

for villages, and improve the professional level of grass-roots 

agricultural technical personnel. Promote the popularization 

and application of agricultural informatization in rural areas.   

Finally, to improve the comprehensive quality of rural 

labor force, the use of modern information technology [28], 

improve farmers' understanding of intelligent agriculture from 

multiple aspects and master, so they can get the technical 

guidance and policy in time, improve their professional 

technology and technical level, at the same time also can guide 

and inspire students were devoted to the agricultural 

production, have the effect of demonstrative leading,  Promote 

the training of new professional farmers, improve their 

professional ability, so that they can better and faster adapt to 

the development of smart agriculture. 

VI. CONCLUSION  

In this paper, through the analysis of the theories and 

technologies related to the Internet of Things, this paper 

analyzes several fields that are most used in the agricultural 

field. As an important woven part of the new generation of 

information technology wood, Internet of Things technology 

wood has gradually been widely used in agriculture, the 

application of Internet of things technology, agricultural 

production mode has changed, production efficiency has been 

greatly liberated. However, as the Internet of Things 

technology is still in its infancy, its application in the 

agricultural field is still weak, and it lacks sufficient 

information and practical experience. 

ACKNOWLEDGMENT 

We thank the anonymous reviewers and editors for their 

very constructive comments. This work was supported in part 

by the Natural Science Foundation of the Higher Education 

Institutions of Anhui Province under Grant No. 

KJ2020A0011, Innovation Support Program for Returned 

Overseas Students in Anhui Province under Grant No. 

2021LCX032. the Science Research Project of Anhui 

University of Finance and Economics under Grant No. 

ACKYC20085, Undergraduate teaching quality and teaching 

reform project of Anhui University of Finance and Economics 

under Grant No. acszjyyb2021035. 

REFERENCES 

[1] Mohanty, Saraju P., Uma Choppali, and Elias Kougianos. 

"Everything you wanted to know about smart cities: The Internet 

of things is the backbone." IEEE Consumer Electronics 

Magazine 5.3 (2016): 60-70. 

[2] Jin, Jiong, et al. "An information framework for creating a smart 

city through internet of things." IEEE Internet of Things journal 

1.2 (2014): 112-121. 

[3] Sun, Yunchuan, et al. "Internet of things and big data analytics 

for smart and connected communities." IEEE access 4 (2016): 

766-773. 

[4] Li, Chunling, and Ben Niu. "Design of smart agriculture based 

on big data and Internet of things." International Journal of 

Distributed Sensor Networks 16.5 (2020): 1550147720917065. 

[5] Smit, Jac, and Joe Nasr. "Urban agriculture for sustainable 

cities: using wastes and idle land and water bodies as resources." 

Environment and urbanization 4.2 (1992): 141-152. 

[6] Tamang, Sujata, Krishna P. Paudel, and Krishna K. Shrestha. 

"Feminization of agriculture and its implications for food 

security in rural Nepal." Journal of Forest and Livelihood 12.1 

(2014): 20-32. 

[7] Kansara, Karan, et al. "Sensor based automated irrigation system 

with IOT: A technical review." International journal of computer 

science and information technologies 6.6 (2015): 5331-5333. 

[8] Doni, Ashwini, Chidananda Murthy, and M. Z. Kurian. "Survey 

on multi sensor based air and water quality monitoring using 

IoT." Indian J. Sci. Res 17.2 (2018): 147-153. 

[9] dBibri, Simon Elias. "The IoT for smart sustainable cities of the 

future: An analytical framework for sensor-based big data 

applications for environmental sustainability." Sustainable cities 

and society 38 (2018): 230-253. 

[10] Dong, Bowei, et al. "Technology evolution from self-powered 

sensors to AIoT enabled smart homes." Nano Energy 79 (2021): 

105414. 



International Journal of Multidisciplinary Research and Publications 
 ISSN (Online): 2581-6187 

 

 

14 

 
Feng Li and Lingling Wang, “Application of Intelligent Agriculture Based on Internet of Things,” International Journal of Multidisciplinary 

Research and Publications (IJMRAP), Volume 5, Issue 2, pp. 10-14, 2022. 

[11] Kiani, Farzad, and Amir Seyyedabbasi. "Wireless sensor 

network and internet of things in precision agriculture." 

International Journal of Advanced Computer Science and 

Applications (2018). 

[12] Sun, Chunling. "Application of RFID technology for logistics on 

internet of things." AASRI procedia 1 (2012): 106-111. 

[13] Wang, Wei, Guangyu He, and Junli Wan. "Research on Zigbee 

wireless communication technology." 2011 International 

Conference on Electrical and Control Engineering. IEEE, 2011. 

[14] Chen, Zhi Ning, and Kwai-Man Luk. Antennas for base stations 

in wireless communications. McGraw-Hill Education, 2009. 

[15] Akyol, Bora A., et al. A survey of wireless communications for 

the electric power system. No. PNNL-19084. Pacific Northwest 

National Lab.(PNNL), Richland, WA (United States), 2010. 

[16] Ayaz, Muhammad, Mohammad Ammad-Uddin, and Imran 

Baig. "Wireless sensor’s civil applications, prototypes, and 

future integration possibilities: A review." IEEE Sensors Journal 

18.1 (2017): 4-30. 

[17] Srivastava, Ritika, et al. "A research paper on smart agriculture 

using IoT." International Research Journal of Engineering and 

Technology (IRJET) 7.07 (2020): 2708-2710. 

[18] Krishna, K. Lokesh, et al. "Internet of Things application for 

implementation of smart agriculture system." 2017 International 

Conference on I-SMAC (IoT in Social, Mobile, Analytics and 

Cloud)(I-SMAC). IEEE, 2017. 

[19] Feng, Zhang. "Research on water-saving irrigation automatic 

control system based on internet of things." 2011 International 

Conference on Electric Information and Control Engineering. 

IEEE, 2011. 

[20] Long, Thomas B., Vincent Blok, and Ingrid Coninx. "Barriers to 

the adoption and diffusion of technological innovations for 

climate-smart agriculture in Europe: evidence from the 

Netherlands, France, Switzerland and Italy." Journal of cleaner 

production 112 (2016): 9-21. 

[21] Bradman, A. S. A., et al. "Factors predicting organochlorine 

pesticide levels in pregnant Latina women living in a United 

States agricultural area." Journal of exposure science & 

environmental epidemiology 17.4 (2007): 388-399. 

[22] Cheung, William WL, et al. "Large ‐ scale redistribution of 

maximum fisheries catch potential in the global ocean under 

climate change." Global Change Biology 16.1 (2010): 24-35. 

[23] Dinesh, Dhanush, et al. "The rise in Climate-Smart Agriculture 

strategies, policies, partnerships and investments across the 

globe." Agriculture for Development 30 (2017): 4-9. 

[24] Rose, David Christian, and Jason Chilvers. "Agriculture 4.0: 

Broadening responsible innovation in an era of smart farming." 

Frontiers in Sustainable Food Systems 2 (2018): 87. 

[25] Elijah, Olakunle, et al. "An overview of Internet of Things (IoT) 

and data analytics in agriculture: Benefits and challenges." IEEE 

Internet of things Journal 5.5 (2018): 3758-3773. 

[26] Liu, Guangyi, et al. "Vision, requirements and network 

architecture of 6G mobile network beyond 2030." China 

Communications 17.9 (2020): 92-104. 

[27] Farooq, Muhammad Shoaib, et al. "A Survey on the Role of IoT 

in Agriculture for the Implementation of Smart Farming." Ieee 

Access 7 (2019): 156237-156271. 

[28] Acemoglu, Daron. "Technical change, inequality, and the labor 

market." Journal of economic literature 40.1 (2002): 7-72. 

 

 


