
ZHANPING LI: A STUDY OF AGRICULTURAL PRODUCTS DISTRIBUTION USING THE INTERNET OF THINGS  

DOI 10.5013/IJSSST.a.17.19.13 13.1 ISSN: 1473-804x online, 1473-8031 print 

A Study of Agricultural Products Distribution using the Internet of Things  
 

Zhanping Li * 
 

School of Economic Management  
Shijiazhuang Tiedao University 

Shijiazhuang, Hebei, China 
 

Abstract — We aim to apply the internet of things, IoT, technology in the field of agricultural products distribution to solve the 
quality and safety problems involved. This would improve agricultural logistics efficiency and control, provide information on 
agricultural supply and demand, and help to monitor the logistics process. We study the application of networking technology 
solutions to design an IOT model of agricultural products distribution and build an information system. Also we aim to achieve 
real-time processing, information sharing, and safety traceability for agricultural products in the flow of the supply chain. This 
would effectively reduce distribution cost of agricultural products, and provides a more efficient, convenient and accurate method 
of supply chain information service for producers, distributors and ordinary users. 
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I. INTRODUCTION 

In recent years, many diseases caused by food, such as 
bird flu, mad cow disease, streptococcus suis infection, foot-
and-mouth disease and other major food safety incidents are 
increasing gradually. Food safety caused wide concern of the 
people of all countries in the world. At present, the European 
Union, the United States and other developed countries in the 
West have adopted the means of legislation to implement the 
system of agricultural product safety [1]. Therefore, how to 
ensure the safety of people's food have become the global 
issues in front of the urgent need to address for scientific and 
technological workers in agriculture, food production 
enterprises and the government departments. 

Agriculture is the source of food and clothing for the 
people. Agriculture has a special status in the industry, 
especially for some special fresh agricultural products, its 
contamination may endanger the safety of people's life. 
Therefore [6], it is very important to control the whole 
process of agricultural products circulation In agricultural 
product circulation process in the application of networking 
technology[2], RFID tags attached to the agricultural 
products stored on EPC code, in agricultural products from 
the production, circulation to consumption of the circulation 
of the entire process, EPC code is in the agricultural products 
is the "Identity Card" become global unique identification of 
agricultural products are identified. Through the EPC coding 
for the assignment of each agricultural products, in the IOT 
online real-time updates of agricultural products information 
or real-time query of agricultural products traceability 
tracking information, realized in the circulation of the entire 
process of agricultural products for tracking and positioning, 
once found that the problem to find the source, and for the 
solution. 

In the process of the circulation of agricultural products, 
the technology of the Internet of things to achieve in logistics 
and supply chain of agricultural products for real-time 

positioning, tracking and management, marketers are able to 
real-time access to sales of agricultural products, and timely 
adjust the supply of agricultural products [3]. Producers of 
agricultural products, in IOT Internet access to a large 
number of agricultural product related data, then use related 
software to analyze and deal with these data, it is concluded 
that the predicted results, and use this as a production input 
reference indicators. Ordinary consumers through the 
Internet of things in a timely manner to the full process of 
agricultural products production process to ensure the quality 
of agricultural products. The Internet of things has realized 
the high degree of transparency in the process of agricultural 
products circulation, and realized the real-time sharing of 
agricultural products information.  

In order to realize the real-time monitoring of the process 
of the circulation of agricultural products, to ensure the 
quality and safety of agricultural products, we use RFID and 
wireless sensing technology for real-time collection, 
transmission and processing of agricultural products 
circulation process information in every link of the 
circulation of agricultural products [4]. Therefore, the IOT 
technology is in line with the requirements of process 
information collection and processing in the circulation of 
agricultural products. It achieves the non-contact type 
interaction and processing for agricultural information and 
agricultural products circulation information system, builds 
the bridge of the circulation of agricultural products and 
information system, truly realized agricultural products for 
the Internet of things, attains the circulation of agricultural 
products information quickly and timely sharing, improves 
the agricultural products circulation information and 
agricultural products circulation management capabilities. 

II.  INTRODUCTION OF INTERNET OF THINGS 

TECHNOLOGY  

From the birth of the Internet of things, the definition of 
experts and scholars from different fields is different. 
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Generally speaking, IOT is through the combination of 
sensor technology, radio frequency identification technology, 
Internet technology, linked to articles and items for tracking 
and traceability, the items and users, social and 
environmental information exchange and communication. 
Currently, the technology of the Internet of things is mainly 
network structure based on Internet and sensor network 
construction, through the product code, radio frequency (RF) 
technology[5], the sensor technology and so on items of 
labeling, information acquisition, tracking, to realize the 
connection between the things and objects, connect people 
and things, and connection. 

Networking and the Internet, sensor networks are 
interconnected, the focus of Internet of things is the 
electronic product code (electric product code, EPC) system 
to realize the connection and the focus of Internet is through 
the TCP / IP protocol to achieve the connected sensor 
network focused on information through the sensor 
acquisition. The intersection of three networks realized the 
application of the Internet of things technology in practice. 

A. Application Areas of the Internet of Things 

Internet of things technology development has been from 
the experimental stage to application stage, intelligent 
transportation, intelligent agriculture, supply chain 
management, smart home that the application of military are 
the trend of future development of the Internet of things. 
Agriculture as the basic industry of our country, have a 
brilliant future application of the Internet of things [7].  

The agricultural logistics in our country is changing from 
the traditional mode to the modern mode, and it needs to 
have the advanced technical support and the complete 
network structure. Application of networking technology to 
the development of promoting agricultural logistics 
information network construction, agricultural logistics 
technology development, the present stage our country 
agriculture using networking technology mainly in the field 
of food safety of agricultural products, agricultural 
information transmission, agricultural intelligent control. 

B. Key Technologies of  the Internet of Things 

The key technology of the Internet of things is wireless 
radio frequency identification technology, and RFID (Radio 
Frequency Identification) is an automatic high speed 
collection and identification of ID transmission technology 
stored in the electronic tags. It can perform real-time 
monitoring, locking position and tracking test for each object 
of the static and dynamic, thus it can study any objects in the 
dynamic; Wireless sensor network is the random distribution 
of the integrated sensor, data processing unit and 
communication module, the tiny sensor nodes by self-
organization constitute a network, with nodes embedded in 
the form of a variety of sensor measurements where the 
surrounding environment in the heat, infrared, sonar, radar 
and seismic signals to detect including temperature, 
humidity, noise, light intensity, pressure, soil composition, 
moving objects of size, speed and direction of many we are 
interested in the phenomenon of the material; the vast 
amounts of information processing technology. The ultimate 

goal of IOT is to achieve the connection of objects, so there 
is no doubt that will produce a very large number of the need 
for timely processing of the data[8], after treatment, but also 
real-time results are transmitted to the network 
corresponding to the other part, the cloud computing is in 
line with the requirements, we need to actively research and 
development theory; network middleware technology, its 
role is to ensure the stability of the enterprise application 
system, only need to upgrade your middleware, almost do 
not need to make any changes to the enterprise application 
system, so as to reduce the enterprises in the application 
system development and maintenance cost of the investment. 

III. CIRCULATION OF AGRICULTURAL PRODUCTS  

A. The Characteristics of Agricultural Products 
Circulation Industry 

Agricultural products are special commodity. The 
circulation industry of agricultural products is special 
compared to the general commodity circulation industry: 

The first one is the wide range of agricultural products 
circulation. A wide variety of agricultural products, the 
geographical distribution of wide, total volume of 
commodity circulation and scale, practitioners, involving 
wide, different kinds of agricultural products circulation 
channel and logistics demand a big difference.  

The second one is the time utility of agricultural products 
circulation is difficult to achieve. Affected by geographical 
conditions and climate, the harvest of agricultural products 
are seasonal and cyclical, but residents of the consumer is 
perennial and persistent, this contradiction although can 
through counter season production, increase storage and 
express to adjust, but compared to other products, the 
timeliness of the circulation of agricultural products is more 
difficult to achieve [9]. 

The third one is the space efficiency of agricultural 
products circulation is high. Our country is vast in territory, 
consumers geographical location is very scattered, but the 
bulk of China's agricultural products, production of special 
agricultural products and relative concentration, so the set of 
goods and cargo circulation activity is very complex all over 
the country; at the same time, engaged in agricultural 
production for a to obtain the production scale is small, set of 
goods and bulk also for individual awakened, consumer 
market is concentrated in the center of the city, set of goods 
and bulk cargo to after a number of links, space utility of the 
circulation of agricultural products is difficult to achieve. 

The forth one is agricultural products circulation of high 
professional. Varieties of agricultural products, large 
volume, a direct marketing, perishable, quality difference, 
specifications, which makes circulation of agricultural 
products is a professional strong, on the circulation of 
facilities, technology, standard, quality, product inspection 
and Quarantine have special requirements. 

The fifth one is the complexity of agricultural product 
circulation. Agricultural products and industrial products, is 
a life of animal and plant products, in the circulation process 
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of packaging, loading and unloading, transport, storage 
difficult. 

The sixth one is the strict nature of agricultural products 
circulation. On the one hand is the food safety requirements 
in the circulation process of green, on the other hand, 
agricultural product of seasonal production requirements of 
distribution of timeliness; at the same time, some agricultural 
products special requirements of logistics facilities, such as 
aquatic products of refrigerated transport, meat, vegetables, 
fruits of refrigerated transport, grain bulk transport, milk and 
other transportation with constant temperature. 

B. The Modernization of Circulation of Agricultural 
Products in Our Country 

Agricultural products circulation modernization 
evaluation can be used emergency management in a number 
of commonly used evaluation methods, such as analytic 
hierarchy process, factor analysis method, gray 
comprehensive evaluation method, data envelopment 
analysis, composite index analysis method. In the selection 
of evaluation methods, we should take into account the 
number of evaluation indicators, evaluation of the purpose, 
the scientific nature and the simplicity of expression. 

Factor analysis method is particularly suitable for the 
evaluation of the elements of the composition of many 
factors. There is a strong correlation between the elements. 
The core of the factor analysis is the vast majority of the 
information of the crude oil with less independent factors. 
This idea is expressed in a mathematical model.: we set P 

original variable 1 2 3, , , px x x x
，And the mean value of 

each variable is 0, the standard deviation is 1.Now we use 
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The formula is a mathematical model of factor analysis. 

In which, the formula k p  causes the original variable 

reduction. This 1 2 3, , , kf f f f
 is regarded as a public 

factor. 
 In the common factor in evaluation of business 

management transformation for principal component 
method, further reduce the number of factors, the idea is by 
the original variables linear combination and each principal 
component solution to achieve dimensionality, dimension 
reduction as long as a pass in the accumulative variance 
contribution of the common factors of the rate of more than 
85%, to the common factor to calculate the objective 
function (the target evaluation mathematical expression 
values and evaluation so as to achieve the purpose. But the 
factor analysis method to obtain the final score is not the 
actual economic management meaning, for the longitudinal 

comparison of evaluation objects between the horizontal 
comparison or evaluation object, at the same time, the factors 
to explain the total variance of the original variables ratio can 
be as the weight of each variable (evaluation) again a use is 
the use of factor analysis method. 

Grey comprehensive evaluation method, the famous 
scholar Deng Jong in the world first put forward the theory 
of grey system. "Grey" said intermediate state between 
"black" and "white", is refers to the part of clear information 
and part information is not clear a state, in the actual 
management decisions, people often experience the system is 
uncertain system, incomplete information is uncertain system 
the basic characteristics, the grey system theory is proposed 
for uncertain decision-making system provides an effective 
method. The biggest characteristic is that the sample has no 
strict requirements, do not obey any distribution. Gray 
comprehensive evaluation is mainly used to calculate the 
gray relational degree of the evaluation object, its 
mathematical model is: 

R E W                                      (2) 
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Grey relational analysis is only for the evaluation of the 
pros and cons of the object, does not reflect the absolute 
level of evaluation object.  

IV. APPLICATION OF INTERNRT OF THINGS TECHNOLOGY 

IN AGRICULTURAL PRODUCTS LOGISTICS 

The application of the Internet of things provides the 
necessary solutions to the problems in the logistics of 
agricultural products in China. Through the popularity of the 
Internet of things technology improve the emphasis of 
agricultural logistics, to provide the latest information about 
the production and marketing of agricultural production, 
strengthen the management of agricultural logistics, improve 
agricultural logistics industry system, improve the technical 
level of agricultural logistics.  

A. Agricultural Internet of Things 

Agricultural IOT will networking technology, sensor 
network technology, Internet technology fusion together, 
through the use of sensor technology, electronic product 
code of RF technology exists in agricultural products from 
production to consumers in the hands of every process. 
Through the introduction of the sensor nodes in the logistics 
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of goods, from procurement, manufacturing, packaging, 
loading and unloading, storage, transportation, distribution or 
distribution, marketing and service supply chain each link do 
accurately understand and grasp.  

According to the demand of the circulation of 
agricultural products, the design of the structure model of 
Internet of things, by identification equipment, networking 
middleware, items of information server, ONS (object name 
resolution service) system.  
  

 
Figure 1. Internet of Things of Circulation of Agricultural Products 

Model Design 

B. Agricultural Production 

Intelligent agriculture is the trend of the development of 
agriculture in the future. The production process of the IOT 
of sensor technology applied to agricultural products, can 
grasp the crop demand for growth environment, the 
environmental scientific control, gain, high yield and high 
quality of agricultural products; the sensor technology can 
accurately determine crop growth information, timely 
monitoring of crop growth and soil moisture information, 
such as agricultural greenhouse operations on the indoor 
temperature and humidity monitoring, field automation 
management is application of the Internet of things in 
agriculture production in typical.  

C. Storage and Transportation of Agricultural Products 

The application of networking technology can effectively 
track the transport of goods, in the transport process will 
transport vehicles and goods in electronic product code 
(EPC) tags can be timely understanding of the shipment 
arrived at the location, and the vehicle tracking, timely grasp 
of the information of the goods. People's demands of basic 
necessities of life gradually improve, consumers want to buy 
fresh agricultural products, agricultural products itself for 
storage and transportation conditions strictly limited and, the 
supplier must remain in compliance with the best storage 
conditions of goods store, and purchasing agricultural 
products transported to the destination in a timely manner. 
Will Internet of things technology into the transport of 
agricultural and sideline products can realize the control of 
the storage conditions accurately, can quickly master the 
product information, a reasonable allocation of freight the 
best route and product storage environment, timely grasp of 

the temperature and humidity of storage space for 
agricultural products, the precise control, to meet the 
environmental needs of agricultural and sideline products. 

V. CONSTRUCTION OF AGRICULTURAL PRODUCTS 

CIRCULATION SYSTEM BASED ON THE IOT TECHNOLOGY 

A. The Feasibility of Agricultural Product Circulation 
System Construction Based on IOT 

Using networking technology on agricultural products in 
the existing process re-engineering, realize the logistics cost 
is minimized under the constraints of the existing, to 
establish the intelligent channel between suppliers and 
consumers, successfully reduce the degree of information 
asymmetry, the establishment of agricultural products 
traceability system, can solve the problem of the quality and 
safety of agricultural products in one fell swoop. 

By IOT technology, we can implement the development 
strategy of "Networking", namely the circulation of 
agricultural products wholesale node management expanded 
to agricultural products distribution supply chain 
management and value chain management, overall the 
wholesale market business development and thus play a 
synergistic effect of the network system. Can also by adding 
RFID tags for agricultural products and processed products, 
the establishment of agricultural product safety management 
center database, and set up a local database in agricultural 
products around the warehouse, in order to achieve the 
whole process of agricultural production, transportation, 
distribution processing, warehousing, sales and other links in 
the tracking. Through this kind of "network" development 
strategy and the whole process tracking, can make 
agricultural products in circulation process less detours, went 
to realize its value, thus objectively reduces the logistics 
cost, obtains good economic and social benefits. 
 

 
Figure 2. Flow chart of supply chain transportation link in the Internet of 

things technology 

B. Analysis of Agricultural Products Circulation 
Information System Based on IOT 

In the circulation of agricultural information system 
based on Internet of things, through the use of RFID 
identification technology of agricultural products circulation 
in the whole process, from the production of agricultural 
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products to wholesalers to retailers to consumers, the 
circulation of agricultural products in the whole trajectory of 
the chain of distribution and distribution of real-time 
information, can be completely accurate, real-time reflected 
in the circulation of agricultural products in the information 
system, which makes the agricultural dealers to agricultural 
products market demand rapid response in the shortest time, 
improve the ability to respond quickly to changes in the 
circulation of agricultural products to the market supply and 
demand, and to achieve the full visibility of the process of 
the circulation of agricultural products,      agricultural 
products in the whole process flow, will become a fully 
transparent system. 

The integrity of the basic things of agricultural products 
circulation information system is designed, and for all 
existing related systems of timing, real-time data acquisition, 
to realize the unification and standardization of data 
integration, centralized processing and standardized 
management, then do agricultural product producers, sellers 
and consumers between the real-time information sharing, 
agricultural products circulation information highly 
transparent, and scientific of comprehensive information 
management.  
       

 

Figure 3. AgriculturalInformation System Data Flow Diagram. 
 

Application of the Internet of things in the circulation of 
agricultural products, can fundamentally solve the 
agricultural products circulation information transmission lag 
problems, timely and the process of the circulation of 
agricultural products information implementation, fast, 
efficient sharing and exchange bring a lot of advantages for 
the circulation of agricultural products: the real realization of 
logistics and information flow synchronization; traceability 
of agricultural products; the seller can’t tamper with the 
information of agricultural products; the Internet of things is 
helpful to enterprises to make effective decisions. 

VI. CONCLUSION 

With the continuous development of the logistics 
industry, IOT technology has gone deep into each field of the 
logistics industry, agriculture networking technology to 
change the status of the logistics of agricultural products in 
China is relatively backward, and promote the development 
of the agricultural economy of our country plays a huge role. 
With the continuous development of agricultural economy in 
China, we believe that in the next period of time, the Internet 
of things technology in the development and innovation of 

agricultural products circulation channels will be more in-
depth application. 

Dependent on the Internet of things technology to build 
the agricultural product circulation system has the 
particularity, but it is not the isolated existence. From the 
perspective of the whole market economy, the Internet of 
things technology is a new tool to improve productivity, 
product, is an interactive experience of the wisdom of 
technology. Therefore, based on the Internet of things 
technology to build agricultural products circulation system 
of thinking and design, both have their own particularity, but 
also need to absorb and draw on the successful experience of 
other industries. 
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