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In the research on the construction of cold chain logistics intelligent system based on 5G ubiquitous Internet of Things as an
emerging technology, the Internet of Things is penetrating into the logistics field with its technical advantages and changing
the original industry form. According to the development status of cold chain logistics, this paper constructs a set of cold
chain logistics intelligent system by using RFID technology, sensing equipment, GPS system, fuzzy PID hierarchical control,
and other Internet of Things technologies and analyzes the impact of the cost sharing ratio of Internet of Things on the
income of wholesalers, retailers, and supply chain. The example analysis shows that when retailers share all the adoption costs
of the Internet of Things, the benefit of the whole fresh agricultural product cold chain logistics is the largest. This study
provides a scientific basis for logistics decision-making for wholesalers and retailers and has important application value for
improving the logistics efficiency of the whole fresh agricultural product cold chain.

1. Introduction

With the development of society, it has been difficult for the
4G network to meet the needs of intelligence. The arrival of
5G communication technology provides the foundation for
the interconnection of all things we have been looking for-
ward to, provides a guarantee for the continuous construc-
tion of informatization, and has an important impact on
our social economy and life. The interconnection of all
things is a qualitative leap for the development of the logis-
tics industry and creates new opportunities for the logistics
industry [1]. Cold chain logistics is a systematic project
based on refrigeration technology, which requires the logis-
tics system to always be in a low-temperature environment
in all links of production, storage, transportation, and sales,
so as to ensure product quality and reduce product loss.
Cold chain logistics is usually used in fruit and vegetable
products, meat, flowers, medical supplies, special plasma,
and other products that are not easy to store and have high
value [2]. Because the products of cold chain logistics trans-
portation are usually related to food safety and people’s

health, its development has been paid more and more atten-
tion by the state. Information construction is very important
to the development of logistics industry. Under the integra-
tion environment of high and new technologies such as arti-
ficial intelligence, VR, AR, Internet, and Internet of Things,
how to fully realize the construction of cold chain logistics
by using 5G technology is the key to the information devel-
opment of cold chain logistics intelligent system [3].

Under the new situation, while the cold chain logistics
system has made progress, there are still many substantive
problems [4]. First, the equipment is not perfect. Some cold
chain equipment is still in an old state and has not been
updated in time. It directly leads to the failure to provide
temperature guarantee for the transported materials,
increases the consumption, and thus increases the economic
cost of investment in cold chain logistics. Secondly, the cold
chain system has not been established, and there is no cer-
tain guarantee system for many kinds of food transportation,
which lacks guidance and constraints on cold chain manage-
ment. There is also an increase in food safety hazards, and
the participation of third parties is not high [5]. The lack
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of guidance in cold chain management will lead to the poor
control of food temperature in the process of transportation
and eventually lead to the lack of guarantee of food quality,
which can lead to the collapse of food transportation system.
In addition, in the development of cold chain logistics, we
pay more attention to urban food management and despise
rural food management, which greatly affects the regional
experience and benefits. The third party here mainly refers
to outsourcing business, that is, some professional and tech-
nical personnel charge fees to implement outsourcing ser-
vices for cold chain logistics. Their participation in the
cold chain system is very low, which is not conducive to
the technical and intelligent development of cold chain
logistics. According to the forward-looking data survey, at
present, about 40% of enterprises prefer self-supporting cold
chain logistics business in order to effectively control prod-
uct quality, but 60% still hope to reduce the pressure of
product cold chain transportation with the help of third-
party cold chain logistics. Cold chain logistics enterprises
or enterprises that use the cold chain to transport goods
throughout the process need corresponding standards to
regulate their own cold chain transportation, so they should
formulate cold chain operation standards through their own
definitions, and also establish and improve their own brand
effect. Typical enterprises include McDonald’s, which adopts
the international standard certification system. Refer to
international standards to manage and control the whole
process of cold chain transportation logistics [5]. If the
Internet of Things technology is introduced into the cold
chain logistics procurement, it can improve the procurement
scheme and improve the overall work efficiency based on the
effective application of RFID electronic tags and RFID
readers. At present, RFID technology is more common in
the identification and traceability of cold chain logistics, so
as to improve the comprehensive level of food cold chain
quality and safety. For the safety of food supply chain, at
present, a few large international companies, especially cold
chain enterprises, are using GPS/GPRS technology to track
and supervise food transportation equipment from the per-
spective of logistics efficiency [6].

By building a networked intelligent warehousing infor-
mation system model and cold chain logistics monitoring
and tracking system, this paper faces the cold chain food
and drug supply chain, so as to maintain quality, improve
efficiency, reduce process cost, improve food safety supervi-
sion ability, and ensure that food adopts effective methods
and tools while ensuring cold chain safety and transport in
a suitable storage environment. Based on RFID technology,
the ambient temperature of food storage in the supply chain
is uploaded to the cloud to facilitate real-time monitoring of
logistics data. The cold chain logistics system is responsible
for analyzing the data collected from sensors and making
decisions. Users obtain temperature data by interacting with
the Internet of Things system.

2. Related Work

RFID system and sensor network have more advanced and
mature applications in the United States, Britain, Germany,

Japan, Sweden, Switzerland, and South Africa. In the United
States, Intel, Ti, and other American integrated circuit man-
ufacturers have invested heavily in chip research and devel-
opment [7]. Symbol and others have developed scanners
that can read bar codes, and at the same time, IBM, Micro-
soft, and HP are also actively developing corresponding soft-
ware and application systems to support the use of RFID and
sensor networks [8]. In the United States, Internet of Things
technology has been gradually applied in the fields of intelli-
gent transportation, warehouse management and material
tracking, production line automation and control, identity
recognition, and so on. In the field of logistics, more than
100 enterprises in the United States have supported the
application of RFID technology, including retailer giant
Walmart; Large manufacturers Gillette, Johnson & Johnson,
and P & G group; UPS, the world’s largest express carrier
and parcel delivery company; and the logistics application
of the government in the Ministry of Defense [9]. In Japan,
one or two RFID tags [10] are often placed in some trucks
transporting valuable alcohol and food so as to monitor
the temperature changes inside the carriage during delivery
at any time to ensure its safety. In the medical and health
field, RFID technology is mainly used to track medical waste
with pollution hazards such as medical waste [11]. As a spe-
cial cold chain product directly related to people’s life safety,
drugs have been deeply studied in the science, technology,
and management of drug cold chain transportation in vari-
ous countries. The supply chain system of refrigerated drugs
in Japan has begun to take shape, and its management is
very mature. Suppliers and distributors of upstream goods
can share information, and RFID technology is widely used
in the drug logistics industry [12], which makes the logistics
center standardized and standardized. In addition, with
highly automated storage and picking equipment, it is easy
to operate and has powerful warehouse management. It
can not only ensure the high efficiency of logistics operation
of refrigerated drugs but also reduce the logistics cost. Food
cold chain logistics is similar to the drug cold chain logistics
process [13]; the cold chain logistics system based on Inter-
net of Things technology has been basically completed in
developed countries. The improvement of local technology
and the application and improvement of new technology
have become the focus of research on environmental pro-
tection, energy conservation, and safety. The infrastructure
of food cold chain system is backward. At present, the pro-
portion of perishable goods using cold chain logistics is
small. In the market, many small and medium-sized enter-
prises do not have the ability to use refrigeration equipment
because of their lack of funds and strength. Therefore, there
is a lack of standardized fresh-keeping cold chain logistics
cars and temperature control equipment. In order to save
costs, many smaller companies cover the goods with cotton
quilts to maintain the temperature during transportation,
or the refrigeration equipment is closed after reaching a
certain temperature, which will reduce the quality of per-
ishable food.

The development of warehousing industry is becoming
more and more automatic, intelligent, and information-
based [14]. Explore the further development of intelligent
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logistics warehousing informatization under 5G technology,
design the intelligent logistics warehousing informatization
system model under 5G technology according to the
development difficulties of existing intelligent warehousing
informatization, and analyze its operation process, charac-
teristics, and functions [15]. At present, the operation mode
of most intelligent storage information systems is that the
terminal data at the operation layer is transmitted to the sys-
tem layer through the data interface and then transmitted to
the data cloud for processing, control, and storage, sending
processing signals and reaching the operation layer through
the system layer for operation instructions. The construction
of intelligent warehousing information system model is an
intelligent application based on 5G and other technologies.
Its difference is that it can be decentralized [16]. During
operation, the data at the end of the operation layer is
directly uploaded to the data cloud for processing, and the
system instructions and operation instructions are sent
down after system processing.

3. Analysis and Development of Cold Chain
Logistics Intelligent System

3.1. Design of Intelligent Logistics Warehousing Information
System. The development of warehousing industry is becom-
ing more and more automatic, intelligent, and information-
based. Explore the further development of intelligent
logistics warehousing informatization under 5G technology,
design the intelligent logistics warehousing informatization
system model under 5G technology according to the
development difficulties of existing intelligent warehousing
informatization [17], and analyze its operation process,
characteristics, and functions.

At present, the operation mode of most intelligent ware-
house information systems is that the terminal data at the
operation layer is transmitted to the system layer through
the data interface and then transmitted to the data cloud
for processing, control, and storage, sending processing sig-
nals and then reaching the operation layer through the sys-
tem layer for operation instructions [18], as shown in
Figure 1. The construction of intelligent warehousing infor-
mation system model is an intelligent application based on
5G and other technologies. Its difference is that it can be
decentralized. During operation, the data at the end of the
operation layer is directly uploaded to the data cloud for
processing, and the system instructions and operation
instructions are sent down after system processing.

In the process of warehousing operation, goods are con-
stantly warehoused. Therefore, it is necessary to count the
inventory every other period of time and clean up some
items with deteriorated or damaged quality. However, the
traditional counting method has large time interval and large
error between actual and system inventory information,
resulting in the phenomenon of information asymmetry.
After accessing 5G communication, the intelligent ware-
house can more accurately conduct online real-time inven-
tory on the system through the information sent by cargo
pallets, so as to solve the problem of information asymmetry.

3.2. Overall Design of Intelligent Cold Chain Scheme. This
paper comprehensively uses advanced sensing technology,
wireless communication technology, monitoring and control
technology, remote data transmission technology, satellite
communication technology, and network and information
technology to establish the whole process supervision system
of cold chain logistics. The overall scheme is shown in
Figure 2:

The basic information flow involved in this paper
includes (1) offline link of food factory; (2) food storage;
(3) food cold chain land transportation link; (4) food refrig-
erated transportation equipment parking link; (5) food cold
chain and waterway transportation; and (6) the supervision
link of food arriving on the other side. In order to support
the system, realize the monitoring, tracking, and supervision
of the whole food supply chain and ensure the safety of the
food supply chain. To realize the real-time monitoring of
food transportation environment, it is necessary to develop
the cold chain intelligent monitoring terminal system. The
intelligent monitoring terminal system includes an internal
environment monitoring module and an intelligent terminal
with GPS/GPRS/WiFi module to realize data acquisition and
transmission.

The intelligent monitoring terminal system integrates a
series of sensors such as temperature, humidity, and gas in
the refrigerated container, which can monitor all conditions
in the food transportation process and whether the food
transportation process is safe, including whether the temper-
ature and humidity are the required values for food storage.
When fruits and vegetables and other foods are placed in the
refrigerated container for transportation, the internal envi-
ronment of the refrigerated container is monitored through
advanced sensing and communication technology, including
temperature, humidity, and internal gas concentration, so as
to determine whether the internal environment of the refrig-
erated container is the temperature, humidity, and other
environmental conditions required for food supply chain
transportation, Monitor whether there are abnormal
conditions causing deterioration or damage of food during
transportation.

Through the cold chain intelligent monitoring terminal
system developed in the project, information and data trans-
mission is realized based on wireless communication modes
such as GPRS, satellite communication, and WiFi and wired
communication modes such as RS485/Ethernet. Based on
database technology, an information platform for food cold
chain (supply chain) safety supervision is developed to
achieve the purpose of food packaging, storage, terminal
sales, and transportation. Check the tracking and supervi-
sion of the whole supply chain. As a supervision realization,
ensure that the food supply chain is transported with appro-
priate equipment and tools, and the food storage and
transportation environment is not abnormal during the
transportation of the food supply chain.

3.3. Design of Real-Time Tracking Technology for Cold Chain
Logistics. This paper introduces the concept of intelligent
cold chain. Based on the realization of food tracking and
traceability, this paper realizes the real-time monitoring,
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tracking, and supervision of the whole supply chain process
from food packaging into finished products to storage, trans-
portation, inspection, and terminal sales, so as to ensure the
safety of food supply chain and provide effective technical
means for food safety supervision for government regulators
and serve business applications. The real-time tracking tech-
nology of cold chain logistics is as follows: develop an intel-
ligent terminal integrating environmental temperature,
humidity, and gas concentration monitoring and real-time
monitoring of food storage environment with GPRS, WiFi
wireless transmission, and RS485/Ethernet wired data trans-
mission module [19]. The intelligent terminal for real-time
monitoring of food storage environment can monitor the
food storage environment in real time, including tempera-
ture, humidity, and gas concentration (such as oxygen, car-
bon dioxide, nitrogen, and ethylene), so as to identify the
environmental conditions of food storage and whether there
are abnormalities. Based on the application environment,

the intelligent terminal for real-time monitoring of storage
environment can transmit the food storage environment
data to the monitoring center and background information
system in real time through the wireless transmission mode
of GPRS and WiFi and the wired data transmission mode of
RS485/Ethernet, so as to realize the real-time monitoring of
the environment in the case of food storage in the food sup-
ply chain. The food storage/container storage environment
monitoring terminal is composed of environment detection
and sensing, sensing wiring port, data processing control,
information storage and analysis, expansion port, bus con-
trol, wired and wireless data transmission, power manage-
ment, etc. Its structure is shown in Figure 3.

Figure 4 shows the design schematic diagram, and block
1 shows the module for wireless communication. In block 2,
there is an intelligent monitoring terminal host, including
wireless communication, GPS positioning and navigation,
information storage and distribution, charging management,
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Figure 1: Model diagram of intelligent warehousing information system.

GPRS Wrieless 
communication 

module 

RefrigeratorRefrigerator 
controller

External sensor Bluetooth sensor humidity sensor humidity sensor ……

Main controller 
STM32F105

Background hostGPS Positioning 
module

Figure 2: Structure framework of intelligent monitoring terminal system.
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low-power processing, real-time clock, cold machine
communication interface, acquisition and transmission, host
power management, and other modules. The wireless com-
munication module is composed of GPRS/CDMA/3G/4G/
WiFi/WiMAX wireless and satellite communication mod-
ules. The wireless communication module includes wireless
tag, identification, contactless RF smart card, small wireless
data terminal, safety and fire protection system, wireless
remote control system, wireless 485/422 data communica-
tion, digital audio, digital image transmission, and other
modules. At least one wireless communication function in

the intelligent monitoring terminal host realizes data inter-
active communication with the background platform. The
sensor unit and the refrigerator controller unit communicate
with the intelligent monitoring terminal host.

3.4. Application Layer Overall Model Analysis. The object
element of the application of Internet of Things technology
in food cold chain logistics is all kinds of information in
the circulation process of cold chain food [20], and its main
body can be summarized into three parties: government reg-
ulators, consumers, and cold chain related enterprises. The
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Figure 3: Module diagram of intelligent monitoring terminal for storage environment.
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width, breadth, and depth of different subjects’ demand for
information are different. For the government regulatory
department, it must have the ability to communicate effec-
tively with cold chain-related enterprises; For cold chain-
related enterprises, in order to meet the needs of actual pro-
duction and operation, they should master various data
within the enterprise (of course, different organizational
departments will have different permissions) and transfer
and exchange various information between upstream and
downstream enterprises. For consumers, their demand for
information is to ensure food safety and food freshness.
Therefore, the overall functional requirements from the
three parties are shown in Figure 5:

At present, most domestic distribution centers use bar
code scanning technology as the main means of goods man-
agement, information collection, and traceability. However,
with the continuous improvement of information level, the
disadvantages of bar code scanning technology are becoming

more and more prominent, and this model is based on the
application of emerging Internet of Things technologies
such as Internet of Things. This stage can be divided into
two links: refrigeration and transportation and distribution.
In the refrigeration process, in addition to verifying the
information in the previous stage, it is also necessary to inte-
grate the information in this process, such as temperature
information, necessary packing speed information, and con-
tact personnel information. In particular, it is necessary to
do a good job in the temperature control of the cold storage
[21]. In the distribution and transportation link, the temper-
ature and other information on the loading and unloading
platform and transportation vehicles are the focus of moni-
toring at this stage. The data and equipment to be collected
in this stage are shown in Table 1:

In the refrigeration process, the goods information
includes goods code, storage mode, storage workshop, and
management personnel information. It is necessary to
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Figure 5: Overall functional requirements of the third party.

Table 1: Data and equipment to be collected during transportation and distribution.

Segment Cold storage Transport

Collected data Product information, cold storage temperature Waybill information, GPS information, temperature,

Required sensors Temperature sensor Temperature sensor, door sensor
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submit the product and product transportation status, distri-
bution information, and distributor information during
transportation. In the transportation and distribution link,
the waybill information includes the name of the distributor,
mode of transportation, means of transportation, sanitary
environment, receiving and shipping place, date, quantity,
and other information of the transported pork. The main
carrier in the distribution process is the refrigerated vehicle,
which is equipped with equipment. At the same time, the
driver of each refrigerated vehicle has a card, and the driver
can be associated with the refrigerated vehicle he drives
through the reader. In the process of distribution, the system
can locate the vehicle position in real time, and the relevant
data can be transmitted to the background system through
the network.

For the transportation and distribution stage of cold
chain logistics, it is more important to monitor the temper-

ature and door opening and closing information of refriger-
ated cars during transportation. The temperature sensor
and door sensor installed in the refrigerator compartment
obtain the temperature data and door opening and closing
information in real time and then transmit them to the
label connected to it for storage. When the tag receives
the signal from the reader, it transmits the temperature
data and door opening and closing data in the tag chip to
the reader and then uses the technology to transmit the
monitored data to the background system in real time.
The real-time temperature change can be traced on the
monitoring system. The corresponding early warning
mechanism is set in the refrigerated vehicle and the
background system. Once the temperature is too high or
the door of the refrigerated compartment is abnormally
opened, the alarm can be given at the first time to deal with
the problem.
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4. Experiment and Analysis

4.1. System Implementation. The system uses Visual Studio
2008 integrated development tool and C# advanced pro-
gramming language under the framework of asp.net. The
background database uses SQLServer2005 to store longitude,
latitude, and temperature data. C# is a programming
language designed for the net development platform. C# is
closely combined with net. Various advantages of net are
reflected through C# as one of the net service providers;
C# uses the net class library. These libraries also support
other development languages of the .Net platform. C# is
closely combined with web technology. C# realizes the unifi-
cation of application solution and web standard through
soap (Simple Object Access Protocol). With the help of
web service framework, programmers can use the existing
object-oriented programming knowledge and skills to
develop web services.

The user sets the cycle of uploading environmental
information and the upper and lower limits of room temper-
ature by the acquisition terminal, intelligently adjusts the
environment in the greenhouse through Grubbs mean filter-
ing and fuzzy PID hierarchical control algorithm, judges the
system adjustment performance through data curve and
report analysis, and makes relevant scientific research on
the growth environment of crops using historical data. In a
set of measurement data, if individual data deviates far from
the average value, this data is called “suspicious value.” If
judged by statistical methods, such as the Grubbs method,
the “suspicious value” can be eliminated from this group of
measurement data without participating in the calculation
of the average value. The temperature data of the same
greenhouse are fused by Grubbs mean filtering algorithm,
and the results shown in Figure 6 are obtained.

Data analysis is performed in group 1 and group 4, respec-
tively: group 1: Ti = 34:46, Vi = ½–0:06, –0:06, 0:14, –0:06,

0:04�, σ1 = 0:08944, g0 × σ1 = 0:14936; group 4: Ti = 31:56,
Vi = ½–0:46, –0:46, 1:84, –0:46, –0:46�, σ1 = 1:02859, and g0
× σ1 = 1:71774, where Ti is the arithmetic mean, Vi is the
residual error, 0 < i < 6, and σ1 is the approximate error. By
looking up the table, g0 ð5, 0:05Þ = 1:67. There are no suspi-
cious values in group 1 to be eliminated, and there are 33 in
group 4. 40 is a suspicious value, which needs to be eliminated.
Calculate themean value of the eliminated data, and the fusion
values in group 1 and group 4 are 33.46 and 31.10, respec-
tively. The relative difference between the fusion value and
the temperature value measured by JR912 is 0-1.03%, which
meets the temperature accuracy requirements of cold chain
transportation.

4.2. Fuzzy Design. If the model of a system can be easily
obtained, the model can be analyzed and the controller suit-
able for the system model can be designed. But in reality,
almost all systems are nonlinear and unpredictable. This
requires us to fuzzy design the algorithm. The input and out-
put of fuzzy reasoning are accurate quantities, but they are
fuzzy quantities, which require the fuzzification, fuzzy deci-
sion-making, and defuzzification of accurate quantities in
the process of algorithm implementation. Fuzzy design
mainly includes two aspects: one is the number of fuzzy var-
iables; the other is the design of fuzzy membership function.
ΔKp is the system that selects E and Ec as the input of fuzzy
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Figure 7: Membership functions of ΔKp, ΔKi, and ΔKd.

Table 2: Fuzzy control rules for ΔKp.

Ec E
NB NM NS Z

NB PB PB PM PM

NM PB PB PM PM

NS PM PM PM PS

Z PM PM Z NS
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controller; ΔKp, ΔKi, and ΔKd are the output variable of
fuzzy controller, E, EC, ΔKp, ΔKi, and ΔKd. The fuzzy sub-
sets of ΔKd are defined as Nb (negative large), nm (negative
medium), NS (negative small), Z (zero), PS (positive small),
PM (positive medium), and Pb (positive large), where the
universe of E and EC is set as [–6, 6] and for ΔKp, ΔKi,
ΔKd is [– 0.3, 0.3], [– 0.06, 0.06], and [– 3, 3], respectively.
The membership function setting of system parameters is
shown in Figure 7.

Summarize the technical knowledge and actual operat-
ing experience of the engineering designer, as well as the
interaction and influence of the ΔKp, ΔKi, and ΔKd param-
eters, and establish a fuzzy control rule table of ΔKp, ΔKi,
and ΔKd accordingly. Take ΔKp as an example; as shown
in Table 2, the system uses the average maximum member-
ship method to solve the fuzzy. During the operation of the
system, the control system completes the automatic correc-
tion of PID parameters and carries out hierarchical opera-
tion control through the analysis, table lookup, and
calculation of fuzzy logic results. By introducing the binary
control mechanism into the usual PID controller, the auto-
matic correction of parameters can be realized.

4.3. Analysis of the Cost of the Internet of Things Technology
on the Cold Chain Logistics System. Fresh agricultural prod-
ucts have the characteristics of easy loss. Scholars pay more
and more attention to how to improve the efficiency of cold
chain logistics of fresh agricultural products. The adoption
of Internet of Things technology in cold chain logistics of
fresh agricultural products can realize location tracking
and information operation in transportation, storage, circu-
lation, and processing. Taking the two-level cold chain logis-
tics of one-way supply of fresh agricultural products
(composed of wholesalers and retailers) as the research
object, this paper studies the impact of the cost of adopting

Internet of Things technology and the proportion of each
circulation subject sharing the cost of adopting Internet of
Things technology on the relevant logistics decisions of the
cold chain logistics. For wholesalers, transportation cost,
warehouse cost, product cost, product loss, and shared IOT
technology cost will affect their income. For retailers, the
shared Internet of Things technology cost, product whole-
sale price, retail price, and order quantity affect their income.
Due to the changes in the quality of agricultural products
caused by the adoption of Internet of Things technology,
the introduction of discount strategy to control retail prices
and the construction of flexible and accurate replenishment
and ordering models also belong to the cost of Internet of
Things.

Assuming that the unit cost of adopting the Internet of
Things technology is CintðtÞ, the wholesaler’s share of the
cost of adopting the Internet of Things is r, and the retailer’s
share of the cost is 1 − r. The value of r affects product trans-
portation costs, warehouse costs, product wholesale prices,
retail prices, order quantities, and the benefits of wholesalers,
retailers, and the entire cold chain logistics.

Let r = 0:5; CintðtÞ takes the value of 0, 0.5, 1.0, 1.5, 2.0,
2.5, and 3.0, respectively, to analyze and adopt the unit cost
of the Internet of Things to the wholesale price, retail price,
order quantity, wholesalers, and retailers and the impact of
the unit product revenue of the secondary cold chain. It
can be seen from Figure 8 that wholesale prices and retail
prices increase as the unit cost of adopting IoT technology
increases. Retailers react more sensitively and have a larger
growth rate. For wholesalers and retailers, with the increase
of CintðtÞ, the unit product cost is greater than the unit rev-
enue, and the order quantity presents a decreasing trend of
quadratic concave function. The mathematical relationship
between the retailer’s order quantity and Cint(t) is shown
in the following formula:
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Figure 8: Broken line chart of the impact of CintðtÞ on wholesale price and sales price.
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Q = β tð Þ Mwφ−1 tð Þ� �−k 1 − k−1
� �2k

: ð1Þ

With the increase of CintðtÞ, the unit product revenues
of wholesalers, retailers, and the secondary cold chain are
all showing an increasing trend.

5. Conclusion

It is of great significance to establish and improve the cus-
tomer’s cold chain transportation management system to
view the internal state of the refrigerator and the operation
data of the cold box in real time, so as to meet the require-
ments of customers for a comprehensive and detailed under-
standing of the operation of the cold box and to diagnose
various faults of the refrigerator remotely. Taking the two-
level cold chain logistics of one-way supply of fresh agricul-
tural products (composed of wholesalers and retailers) as the
research object, this paper studies the impact of the cost of
adopting Internet of Things technology and the proportion
of each circulation subject sharing the cost of adopting Inter-
net of Things technology on the relevant logistics decisions
of the cold chain logistics. For wholesalers, transportation
cost, warehouse cost, product cost, product loss, and shared
IoT technology cost will affect their income. For retailers, the
shared Internet of Things technology cost, product whole-
sale price, retail price, and order quantity affect their income.
To sum up, the application of the Internet of Things in the
cold chain logistics system can not only control the cost
expenditure but also improve the practical work efficiency.
Therefore, in order to better respond to the increasingly
demanding market environment, cold chain logistics enter-
prises should increase their understanding and understand-
ing of the Internet of Things technology and put forward
new application strategies in combination with their own
development needs.
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