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Abstract: Agricultural products are an indispensable source of food materials in people's daily life. 
However, the long circulation chain of agricultural products and the poor information of upstream 
and downstream enterprises will not only affect the circulation efficiency of agricultural products, 
but also affect consumers' purchase decisions and bring regulatory problems. Based on the Internet 
of things technology, this paper constructs an information sharing platform framework of cold chain 
logistics of agricultural products for the whole chain of enterprises, consumers and governments. 
Through the construction of three subsystems of the whole chain visualization enterprise 
information system, consumer query and feedback system, and government supervision and 
traceability system, the information needs of each of the three parties in cold chain logistics of 
agricultural products are based on the shared information to optimize the production, processing, 
transportation, storage and sales of each link, so as to achieve the goal of visualization of 
agricultural products logistics process, transparency of agricultural products life cycle data, and 
traceability of supervision and law enforcement. 

1. Questions raised 

Agricultural products are indispensable commodities in people's daily life. Their perishable and 
perishable characteristics lead to a great loss between production and sales. Cold chain logistics is a 
mature circulation mode of agricultural products in the world [1]. Through reasonable low 
temperature control, the logistics and distribution process of agricultural products can be completed 
to reduce the corruption rate and ensure the quality and efficiency of agricultural products 
circulation. Although the rapid development of e-commerce industry provides the possibility for the 
"short chain transaction" mode of agricultural products to a certain extent, most agricultural 
products have to go through the traditional mode of "multi-level and multi-point" in the circulation 
process, with the agricultural trade market and supermarket as the main retail terminal [2]. At present, 
the cold chain logistics market in China is in the primary stage. The phenomenon of chain breaking 
is a common phenomenon in the cold chain logistics of agricultural products. The chain breaking of 
any link will affect the quality and safety of products. Consumers have limited access to 
information when they buy these agricultural products, and when these agricultural products have 
food safety, they often cannot trace their responsibilities because of the difficulty in collecting 
intermediate information [3]. The root cause of these problems is the lack of a visual information 
sharing platform for the whole chain. Therefore, the construction of a cold chain logistics 
information sharing platform for agricultural products can ensure that the whole circulation process 
of agricultural products from the place of origin to the dining table of consumers is always in the 
controllable temperature and humidity environment necessary to maintain their quality, and any 
operation of each link can be traced, so as to realize the information sharing of each cold chain 
logistics link of agricultural products, so as to maintain the integrity, controllability and product 
information traceability of cold chain[4]. 
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2. Demand analysis of information sharing platform for cold chain logistics of agricultural 
products 

From the perspective of the participants in the whole cold chain logistics of agricultural products, 
it involves three parties, including the enterprises, consumers and the government supervision. 
Therefore, the needs of the information sharing platform of cold chain logistics of agricultural 
products are mainly analysed for these three parties. 

2.1 Information sharing needs between upstream and downstream enterprises 
For each enterprise on the cold chain logistics node, the information related to the production 

raw materials, growth cycle, harvest date, etc. related to the products from the production enterprise 
should be uploaded and shared with other enterprises for query. The processing enterprise will 
upload and share the purchase documents, processing operations, processing temperature and other 
information according to its actual processing situation, Logistics enterprises upload and share the 
transportation route, storage environment and other information of their operations in real time, and 
retailers upload and share the information of product listing, shelf life and sales data to other 
enterprises in real time. This means that all enterprises related to agricultural products need to 
visualize the whole process of operation of the product in the form of data, so as to provide data 
support for enterprises. Enterprises related to processing, transportation, storage and sales can 
optimize their own operation plan according to the data information, monitor the temperature during 
their operation in real time, ensure the efficient operation of all links of cold chain and prevent the 
occurrence of chain break [5].  

2.2 Consumer's demand for query and feedback of product life cycle information 
For consumers of agricultural products, the most basic demand for this information platform is to 

be able to fully understand various data information of products through simple operations such as 
scanning product QR code, such as production enterprises, processing enterprises, production date, 
quality guarantee date, qualified inspection information of products, inspection party, storage 
enterprises, storage time, transportation time, transportation route, the temperature in the 
transportation process, the time of retail enterprises on the shelves, etc. Second, make a judgment 
based on these data and information [6]. If there is any improper operation or false information in the 
production and circulation process of the product, the platform can be used to report and wait for 
the feedback of the quality supervision department. 

2.3 Regulatory and traceability requirements of government departments for important node 
information in the whole chain 

For the relevant government regulatory departments, the best regulatory measures are pre-
warning and control rather than post-mortem accountability. Therefore, the demand of the 
government regulatory departments for the cold chain logistics information platform for agricultural 
products is mainly reflected in the visual monitoring of the real-time information of the whole chain. 
The quality supervision department judges whether the operation behaviour of the enterprise is 
qualified by checking the production information, processing information, transportation and 
storage information and retail information of the whole chain, and combining the video information 
in the operation of key nodes in each link. Once the objective misoperation or subjective illegal 
operation is found, early warning or compulsory measures can be taken [7], which can not only 
prevent the occurrence of food safety accidents to a certain extent, but also clarify the responsibility 
of the main body of the enterprise after the accident, and the law enforcement can be followed, so as 
to achieve the purpose of purifying the market environment. 
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3. Feasibility analysis of application of Internet of things technology in cold chain logistics 
information management of agricultural products 

According to the development of existing technology, the application of Internet of things 
technology is the best solution to the construction of cold chain logistics information platform for 
agricultural products under the whole chain circulation link. 

3.1 The technical framework of Internet of things provides a theoretical basis for agricultural 
product information collection, transmission and processing 

Internet of things technology is a technology to realize the connection of things. According to the 
agreed agreement, any item is connected to the Internet and other networks by means of item 
coding, RFID device, wireless sensor, global positioning system, Internet and other technical 
equipment to exchange, communicate and process information, so as to realize the intelligent 
identification, positioning, tracking and supervision of items. 

According to the overall architecture of the Internet of things, it is composed of three parts: 
perception layer, network layer and application layer. The sensing layer is the "five senses and skin" 
of the Internet of things, which collects all the information needed in the Internet of things with the 
help of electronic tags, RFID, cameras and other devices. In order to realize the two-way 
transmission and control of sensing layer data and control information, the network layer interacts 
and shares with high reliability and security. Application layer is a high-level application based on 
data collection and transmission processing, which provides different services for different 
participants. The technical framework of the Internet of things and the requirements of the cold 
chain logistics information sharing platform of agricultural products can correspond one by one, 
which provides a theoretical basis for the collection, transmission, processing and application of 
agricultural product information. 

3.2 The development of Internet of things industry provides practical conditions for cold 
chain logistics information sharing 

RFID (radio frequency identification) technology, wireless sensor technology, communication 
technology, cloud computing technology are the key technologies to build the "Internet of things". 
In recent years, the continuous maturity of these technologies has promoted the development and 
application of the Internet of things industry. Taking Shaanxi Province as an example, there are 
more than 150 enterprises related to the Internet of things industry in Shaanxi, and the scale of 
output value of Internet of things related businesses is about 10 billion yuan. The application 
innovation of Internet of things in oil and gas, aviation, production and logistics supply chain, 
transportation, wind power and other industrial fields, as well as the application innovation of 
Internet of things characteristic application platform in exploring smart city, intelligent 
manufacturing and other aspects provides the technical basis and application experience for the 
construction of cold chain logistics information sharing platform. 

4. Information sharing platform framework of cold chain logistics of agricultural products 
based on Internet of things technology 

Based on the application of the Internet of things technology, all the cold chain logistics 
information collected, transmitted and processed through the sensing layer and the network layer is 
collected to the database of the cold chain logistics information sharing platform for agricultural 
products [9]. On the basis of the database, according to the needs of the circulation node enterprises, 
consumers and the quality supervision department of the government for the cold chain logistics 
information platform for agricultural products, the application function of Xi'an cold chain logistics 
information sharing platform can be divided into three subsystems, namely, enterprise visual 
information management system, government supervision and traceability system, consumer query 
and feedback system (as shown in Figure 1). 
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Figure 1. Overall framework of cold chain logistics information sharing platform for agricultural 

products based on Internet of things technology 

4.1 Collection and transmission of cold chain logistics information of agricultural products 
The database of agricultural products cold chain logistics information sharing platform stores the 

information of important nodes collected by each enterprise on the agricultural products circulation 
node through RFID tags and corresponding sensors, and the key operation video is uploaded and 
saved in real time through monitoring facilities and equipment. For example, in the production and 
harvesting stage of agricultural products, farmers, farms or production enterprises will provide raw 
material information, growth environment information, growth cycle information, harvesting and 
pre-processing related information[8].Through RFID tags, sensors and monitoring equipment to 
upload to the visualization enterprise information system; in the cold chain transportation link, the 
comprehensive application of GPS, GIS, RFID, sensors and other logistics technology to collect the 
real-time temperature of cold chain vehicles, vehicle transportation routes, transportation orders and 
other information to upload[10]; In the process of agricultural products processing, the enterprise 
uploads the processing order information, processing workshop temperature and key operation 
video in the processing process through RFID tags, monitoring equipment and sensors; in the cold 
chain storage stage, the storage enterprise uploads the storage order information, warehousing and 
outbound information, real-time warehouse temperature and key operation video in the warehouse 
status; In the retail stage, the retailer collects and uploads the basic order information, product shelf 
information, real-time temperature of the refrigerator and other information. At this point, all the 
key information of relevant enterprises in the whole chain of agricultural products circulation has 
been collected and integrated into the cold chain logistics information sharing platform of 
agricultural products. Cold chain logistics information sharing platform provides different ports and 
authorities for enterprises, consumers and government departments to support enterprises, 
governments and consumers to meet their information needs. 

4.2 Cold chain logistics information application subsystem of agricultural products 
Based on the information provided by the cold chain logistics information sharing platform for 

agricultural products, the application subsystem of cold chain logistics information for agricultural 
products includes enterprise visual management system, consumer query and feedback system and 
government supervision and traceability system. 

Enterprises query information and other operations through the enterprise visual management 
system. Enterprises on the node can see the data information shared by upstream and downstream 
enterprises. Production enterprises and processing enterprises can adjust their own production plans 
according to the retail data. Third party logistics enterprises can set their own logistics center, 
distribution centre and optimize the transportation route according to the transportation and storage 
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needs. According to the sales situation, retail enterprises can pay attention to the inventory status in 
real time and purchase from upstream suppliers quickly. According to the shared visual information, 
all enterprises in the whole chain can quickly connect with other enterprises to ensure the integrity 
of the cold chain, so as to reduce the circulation loss of agricultural products and improve the 
circulation efficiency of agricultural products. 

The consumer inquiry and feedback system provides consumers with access to product 
information inquiry, which is convenient for users to view the life cycle information of agricultural 
products and make rational purchase decisions after screening the products. If the information is 
found inconsistent with the information of products on sale in advance or after the event, the system 
can be used to report and protect rights. The government supervision and traceability system will 
supervise the whole chain enterprises in real time according to the information in the enterprise 
information system. If problems such as excessive cold chain temperature and improper operation 
are found, they will be fed back to the enterprises in time and necessary measures will be taken to 
ensure the safety of the batch of agricultural products, so as to achieve the purpose of preventing 
food safety accidents. For the problems reported by consumers, the system can be used to trace back, 
find and save the evidence of violation of laws and regulations of enterprises, and provide basis for 
clarifying the accident responsibility of enterprises involved. 

Conclusion 

Agricultural products are indispensable products in people's daily life. The poor information in 
the circulation of agricultural products has led to many problems. Starting from the needs of 
enterprises, consumers and government, this paper constructs the information sharing platform of 
cold chain logistics of agricultural products based on the three-tier framework system of Internet of 
things technology. Through the construction of three subsystems of the whole chain visualization 
enterprise information system of agricultural products, consumer query and feedback system, 
government supervision and traceability system, the three-tier framework system can meet the 
information needs of each of the three parties in cold chain logistics of agricultural products, based 
on the sharing of information to optimize the production, processing, transportation, storage and 
sales of each link, so as to achieve the goal of visualization of agricultural products logistics process, 
transparency of agricultural products life cycle data, and traceability of supervision and law 
enforcement. 
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