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1 Introduction
The perception features of the Internet of things dynamically detect the objects with 
identification function tags, read the object attributes, and then convert the informa-
tion into the format that can be transmitted through the network, so as to realize the 
mutual recognition between things. There are three levels of the Internet of things: ter-
minal equipment or subsystem, communication connection system, and management 
and application system. The sensing layer is mainly composed of intelligent data acquisi-
tion device and transmission network before data access gateway, including RFM tag and 
reader, sensor, actuator, WIFI (Wireless Fidelity), ZigBee, Bluetooth, infrared and radar. 
Through the perception layer of the internet of things, the real-time perception of vari-
ous physical entities in the physical world can be realized, and the attribute information 
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of physical entities can be collected and captured, so that they can be transmitted and 
identified.

Before the emergence of the Internet of things, China’s agricultural intelligent tech-
nology has a good foundation. RFID(Radio Frequency Identification) technology can 
identify high-speed moving objects and multiple tags at the same time [1]. With the 
continuous development of science and technology, sensors have gradually realized min-
iaturization, intelligence, informatization and networking, and have experienced a devel-
opment process from traditional sensors to intelligent sensors to embedded web sensors 
[2]. The advanced man–machine interaction technology and system technology have 
realized sound, graphics, image, text and language processing, virtual reality technology 
and system, multimedia technology. In addition, intelligent signal processing, wireless 
sensor and video monitoring have entered a very mature product development stage, 
providing a good foundation platform for the technical development of the internet of 
things [3].

In order to explore the application of perception data fusion of agricultural products 
supply chain based on Internet of things. Fan used the agricultural product identifica-
tion code as the data carrier to analyze the application of traceability coding system in 
the important links of agricultural products circulation, and then analyzed the key fac-
tors affecting the quality and safety of agricultural products supply chain, studied and 
solved the problems of traceability information collection, recording and data sharing in 
key links of agricultural product quality traceability platform, but his reference factors 
were not comprehensive, and the results were not comprehensive[4]. Wang abstracted 
the traceability modes of other industries in his paper, analyzed and compared them, and 
proposed a mixed traceability mode suitable for the agricultural products industry, but 
this mixed mixed traceability mode is not very practical [5]. In this paper, shaog elabo-
rated and analyzed the interaction between the external entities of the platform, con-
structed the overall structure of the agricultural product quality and safety traceability 
platform, and used information technology such as the Internet of things to transform 
and optimize the circulation process of agricultural products. However, the implementa-
tion of his method is relatively complex and the project amount is relatively large [6]. Ji 
proposed the dynamic and static modeling of the function of the traceability platform, 
and analyzed the functional requirements of the agricultural product traceability plat-
form, but he failed to grasp the key points in the analysis of the requirements [7]. In the 
process of he research, he mainly focused on observation and interview, and conducted 
field interviews and Research on grain informatization pilot units in Jiangsu Province 
and grain depots around Beijing, which provided a practical basis for the effective devel-
opment of the research, but his sampling range had certain limitations [8].

There are three innovations in this experiment.

1. The experimenters go to the farm to collect information, participate in the produc-
tion and transportation of agricultural products, and establish a data model through 
the farm, and transport and sell agricultural products through big data information 
technology.

2. We also use the technology of logistics network perception to design barcode for the 
products in the farm, and trace these products through the logistics network to get 
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the complete sales path of agricultural products, which provides the actual data and 
practical basis for the experiment.

3. Through the interactive experience of logistics network, we track agricultural prod-
ucts and interview the sellers of agricultural products. We get the half damage rate 
of agricultural products and the efficiency of Internet of things to reduce damage, 
which makes the data true and reliable. Through the innovation of this experiment, 
we can provide rich materials for our research, facilitate us to promote the experi-
ment, and deepen our understanding of the interconnection of all things.

2  Method
2.1  Application and characteristics of Internet of things

The concept of logistics was introduced to China in the 1970s. At present, there are still 
many obstacles to the development of our logistics industry: the construction of logistics 
infrastructure is lagging behind, which is mainly manifested in the lack of hard technology 
construction and application, especially soft technology construction [9]. Affected by the 
planned economy in the past, restricted by the acceptance system and traditional concepts, 
our logistics theory lacks corresponding innovations and breakthroughs, let alone scientific, 
systematic, and technological logistics theory [10]. The managers of many logistics compa-
nies have insufficient market awareness in terms of ideology, market awareness and market 
awareness [11]. Without systematic logistics knowledge, modern logistics theory cannot be 
fully utilized to realize the committee’s traditional concept of emphasizing material produc-
tion and ignoring logistics. We have insufficient understanding of the importance of cul-
tivating modern logistics theory research personnel [12]. Our logistics education level is 
relatively low, logistics talents are still in short supply, the integrated transportation system 
is imperfect, there is no seamless connection between different modes of transportation, 
the degree of specialization of the logistics industry is low, the degree of socialization is low, 
and the distribution of integrated logistics elements lacks coordination. The development 
of our logistics industry is also hindered by the lack of strong multinational companies [13]. 
Intelligent logistics is at the top of the times, and it is also the first in the development of 
logistics industry,and faces more problems than this [14]. However, the company urgently 
needs to develop intelligent logistics, which is not enough to ensure the healthy develop-
ment of intelligent logistics [15]. Perceived logistics refers to some emerging forms of logis-
tics, such as two-dimensional logistics barcodes. It has been used in the logistics field for 
some time, including barcodes, and also applicable to product numbers. However, there 
are only a few types of agricultural product barcode technology applications in the logistics 
industry, and the promotion and application of agricultural products has a long history. The 
logistic burden of this farm is [16]. The perceived logistics utilization rate of agricultural 
products can be calculated in Eqs. 1, 2, 3, and 4 according to the following formula.

(1)CV =
∫

x2nx +
xn+1

n+ 1
+ 1

(2)R(x) =
f (n+1)(ωµκ)

(n+ 1)!
(x − x0)

n+1
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CV refers to the annual penetration rate of agricultural product logistics, R(x) per-
ceives the utilization rate of logistics, in formula 3 C represents the overall coordination 
rate during the operation of the internet of things, and T in formula 4 represents the 
compatibility of the internet of things. In formula 1, n represents the penetration rate 
calculation factor, and D in formula 4 is a constant for adjusting the meter compatibility.

At the macro level, logistics is a cross regional and cross industry comprehensive sys-
tem. The level of its standardization is directly related to whether the internal functions, 
elements and modules of the logistics system can be effectively connected and coor-
dinated development, and to a certain extent, it determines the logistics efficiency of 
the whole society. At the micro level, logistics standards are the key supporting factors 
to ensure the coordination and unification of logistics activities and the close techni-
cal connection between logistics system and other systems [17]. Only when the logis-
tics standardization is realized can the management efficiency of the logistics system be 
improved, the connection with other systems be strengthened, the economic and social 
benefits of the logistics system can be effectively improved, the competitiveness of the 
logistics industry can be enhanced, and the development of intelligent logistics can be 
promoted [18]. At present, China’s logistics standardization work is relatively backward, 
resulting in poor compatibility of logistics facilities and equipment, low degree of con-
vergence of logistics operations, and high efficiency of the overall operation of the logis-
tics system [19].

2.2  Application principle of agricultural product supply chain

It is generally believed that the entire Internet of Things can be divided into three basic 
levels: perception layer, transmission layer and receiving control layer. The perception 
layer mainly uses sensors to dynamically perceive the properties and changes of objects, 
and collects the perception status through radio frequency and other technologies. 
The transmission layer uses Internet technology to process the sensed data through a 
microprocessor to achieve long-distance transmission. The receiving control layer is the 
user side, which realizes the visualization of the object perception results and realizes 
the control of the perception objects and conditions [20]. Agricultural product supply 
chain management is still a relatively new management concept and method in China. 
Its core is to emphasize the use of integrated ideas and concepts to guide the manage-
ment behavior of each node in the supply chain, that is, to guide the operation of the 
entire supply chain based on consumer demand and the entire supply chain is managed 
as a system to improve the operating efficiency and economic benefits of the entire sup-
ply chain [21]. Under this model, the node companies in the supply chain do not pur-
sue their own profit maximization alone, but establish strategic partnerships, aiming at 
maximizing the interests of the entire supply chain, and use certain profit distribution 
mechanisms to make the economic efficiency of all trading partners in the supply chain 

(3)Cn+1 = {si|f (c) = Cf 1+ n <= i + 1 <= n, 1 <= j <= n+ 1

(4)T =
V−N
∑

J+1

Df

D
∗ Info(Df )+

V
∑

N

D2
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has been improved. The impact of the Internet of things on the agricultural product sup-
ply chain is huge. The application of Internet of things technology can make the facili-
ties, inventory, transportation, information and procurement involved in the agricultural 
product supply chain highly optimized; it can affect the production, transportation, and 
consumption of agricultural products. Real-time management of links can reduce supply 
chain costs and enable supply chain management to achieve a high degree of agility and 
complete integration [22]. The Internet of things based on radio frequency/electronic 
product code technology has been deeply integrated into all aspects of agricultural 
product supply chain management, and has had a profound impact on the optimization 
of agricultural product supply chain [23].

With the help of satellite communication system, the agriculture has established an 
agricultural information network center. On this basis, the provincial agricultural sys-
tem website group and agricultural information professional website were established. 
The agricultural information sharing network has been established with the central 
government and local government to realize the agricultural information sharing with 
the central government and local government. Agricultural information platform inte-
grates modern communication technology, computer network technology, informa-
tion retrieval and push technology, and modern information management technology. 
It builds a comprehensive agricultural information service platform push, technol-
ogy matching and e-commerce, which integrates hotline. SMS interaction, intelligent 
retrieval and informatization. With the development of the Internet of things, the inter-
net of things technology is gradually used in the agricultural field, forming the agricul-
tural Internet of things [24]. The multi-scale transmission of agricultural information 
is realized through wireless sensor network, telecommunication network and internet. 
The massive agricultural information obtained is fused and processed, and agricultural 
monitoring, scientific management and instant service are realized through intelligent 
operation terminal. Using summation formula and polynomial, we can calculate the new 
growth probability and the new development point of enterprises brought by the Inter-
net of things [25]. Through the Internet of things, we can get the real popular and profit-
able product model of enterprises. We can use big data technology to accurately grasp 
the psychology of consumers and expand our own advantages. The commonly used for-
mulas are 5,6,7.

Among them, F(a) represents the new growth rate of agricultural products sales 
brought by the internet of things, the loss is the total savings of agricultural resources. 
GH is the profit margin of the enterprise brought about by the interconnection of all 

(5)F(a) =
(

a− 1

stebucstion

)a∗t
+

(

a+ 1

bxvsstn

)a∗t

(6)GH =
∣

∣Ax0 + By0 + C0 + D|
√
A2+B2 + C2

(7)E(L) = SL+

√

∑

[S(a)− S(b)]

a− b

2
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things, and E(L) represents the internet of things to save agricultural products. The 
amount of wasted resources. In the formula, a represents the operating coefficient of the 
internet of things, and b represents the growth rate operator.

There are many links in the supply chain of agricultural products, including rice plant-
ing, agricultural products processing, finished products distribution, agricultural prod-
ucts consumption and other basic links, as well as warehousing, transportation, loading 
and unloading and other logistics activities, which run through the internal links of the 
supply chain and the upstream and downstream circulation links. According to the cur-
rent situation of production, circulation and consumption of agricultural products in 
China, combined with field investigation, relevant data of agricultural products planting, 
harvesting, rice milling, processing, detection, distribution, transportation and sales are 
collected, and various data are recorded with organic RFID tags, which are uploaded to 
the system data center layer by layer, so as to realize the tracking of agricultural products 
supply chain nodes, including all links and references in the whole process of agricul-
tural products. Traceability with the unit, as well as the key steps and key processes of 
each link of specific batches of agricultural products, to ensure the traceability manage-
ment of agricultural products supply chain. According to the different factory numbers 
of agricultural products, we can calculate the transportation time, growth cycle and sales 
volume of agricultural products by formula 8 and 9.

where V is the transportation time and shelf life of agricultural products. M is the mini-
mum savings rate of agricultural products, and T(s) is the transportation time of agricul-
tural products.

Where D is the transportation time and shelf life of agricultural products, min is the 
minimum saving rate of agricultural products, and t(s) is the transportation time of agri-
cultural products. The distribution channels of fruits, vegetables and agricultural products 
are complex and diverse. As far as the main body of fruits and vegetables and agricultural 
products are concerned, one is farmers who organize production and operation activities 
as a family unit, and the other is a large-scale and specialized production base. Therefore, 
in order to prevent certain diseases or problems of agricultural products, it is necessary to 
trace the source of the disease [26]. The main tracking objects include farmers/production 
bases, wholesale companies at all levels, logistics supply companies and sales companies in 
the fruit and vegetable supply chain. The scope of corporate traceability is generally divided 
into internal traceability and external traceability [27]. Internal traceability emphasizes the 
traceability of corporate information, such as vegetable packaging, cleaning and segmen-
tation, operator information, internal environmental information, external traceability 
is mainly to trace the circulation information of fruits and vegetables in the supply chain. 
When there is a problem in any link of the fruit and vegetable supply chain, the company 
can trace the origin and processing history information of the fruit and vegetable through 

(8)V =
1

K

n
∑

j=0

n
∑

i=0

(

M(i,j) − u
)2

, ifM(i,j) �= 0

(9)T (s) =
v

∑

j=1

Mf

D
∗ log 2

(
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D

)
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the traceability system to analyze the cause of the quality problem [28]. For products that 
have already circulated to the next link or entered the market, the product range can be 
locked in time and customers can be recalled.

On the other hand, whether it is pilot projects, demonstration first, and supporting enter-
prises’ gradual development model. It is still a system of division of labor, and the devel-
opment model of all links going hand in hand, which provides ideas for the development 
of intelligent logistics and reduces the blindness of development. Enterprises and indus-
tries should focus on the innovation of smart logistics development concepts and actively 
explore. Through a large amount of relevant information, the prospects and existing prob-
lems of the agricultural product perception supply chain under the background of the inter-
net of things are analyzed, and the problems that are conducive to the better development 
of the agricultural product perception supply chain are obtained. Data analysis is carried 
out on the investigation and research of the IoT-aware supply chain, and the data analysis 
adopts DCM technology. At the same time, through questionnaire surveys and model con-
struction, relevant conclusions are drawn, through various data comparisons and analysis, 
through the presentation of data, to more intuitively understand the impact of the internet 
of things on the supply of agricultural products.

2.3  Relevant vector machines in the context of the Internet of things

In all recognition systems, machine learning mainly solves the problem of classification, 
inferring a complex and reasonable mapping criterion based on the basic information of 
the recognized object and the category of the recognized object, so as to predict the type of 
the object. Common machine learning algorithms include: support vector machines, neural 
networks, correlation vector machines, and fuzzy recognition methods, etc. These meth-
ods all have good results in specific applications. This article mainly uses multi-source data 
to jointly identify agricultural products in the supply chain, and the collected agricultural 
product data samples are small. The Relevance Vector Machine (RVM) learning method 
adopts the Bayesian method, introducing the prior of weights, and the weights are assigned 
one by one by hyperparameters, and their values are calculated through repeated iterations 
of data.

RVM solves the weight of the correlation vector by maximizing the posterior probability 
(MAP). For a given training sample set:

xij represents the j-th feature of the i-th sample, a is the number of samples for training, 
and b is the number of sample features), the model function of RVM is:

where ui is the correlation weight, k(x, xi) is the kernel function, assuming that the 
target has a noise ϑi that obeys the expectation of 0 and the variance σ 2 is Gaussian 
distribution.

(10){xi, ti}{i = 1, 2, ..., a}, xi ∈ Rd , ti ∈ R

(11)xi = {xi1, xi2, .., xib}

(12)y(x,u) =
n

∑

i=1

uik(x, xi)+ u0
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Therefore, for a given sample xi , the probability of belonging to ti is:

Then the likelihood function of the training data is:

among them:

o is an N*(N + 1)-dimensional high-dimensional structural matrix composed of multiple 
kernel functions, and its expression is:

Each element corresponds to:

The weight u in the Yees method is estimated according to the maximum likelihood func-
tion, but it is prone to over-learning. In order to avoid this problem, a conditional probabil-
ity distribution function is set to constrain u, so the prior probability distribution function 
of w is as follows:

a is a hyperparameter vector, which controls the deviation degree of u. The likelihood dis-
tribution of the output can be obtained by integrating the weights, namely:

According to Bayes’ criterion, the posterior probability expression of w is:

In order to maximize it, the derivative of Eq. (20) is obtained:

(13)ti = y(xi,u)+ ϑi

(14)p(ti|xi) = n(ti|y(xi,u), σ 2)

(15)p(t|u, σ 2) = (2πσ 2)−
n
2 exp

{

−
||t − ou||2

2σ 2

}

(16)t = (t1, t2, ..., tn)
T ,u = (u1,u2, ...,un)

T

(17)o = [o(x1), o(x2), ..., o(xn)]T

(18)o(xi) = [1, k(xi, x1), k(xi, x2), ..., k(xi, xn)]T

(19)p(u|a) =
n
∏

i=0

n(ui|0, a−1
i )

(20)p(t|a, σ 2) =
∫

p(t|u, σ 2)p(u|a)dw

(21)p(t|a, σ 2) =
p(t|u, σ 2)p(u|a)

p(t|a, σ 2)

(22)a
update
i =

1− ai
∑

ii

v2i

(23)(σ 2)update =
||t − ov||2

n−
∑

ii(1− ai
∑

ii)
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According to formula (20) and formula (21), iteratively update a and σ 2 until the preset 
convergence condition (parameter change range is small or reaches the set number of 
iterations) is satisfied.

3  Experiments
3.1  Experimental test data

The experimental data in this paper come from the big data of agricultural product sur-
vey in China, as well as foreign data obtained from literature, network and other author-
itative institutions.Due to the limitation of grain storage capacity and technology, the 
loss of fresh agricultural products from the factory is generally 25–30%, while that of 
developed countries is only about 5%. At present, the degree of processing of agricul-
tural products in developed countries has reached more than 80%, the processing power 
is less than 30%, and the processing value-added rate is also low. Cold chain logistics 
technology plays an important role in ensuring food safety and stabilizing food quality. 
In developed countries, the proportion of fresh agricultural products in the logistics link 
is generally around 5%, but our proportion is much higher. Our fresh agricultural prod-
ucts are generally transported by conventional methods at natural temperatures, and 
low-level packaging and low-level storage are common, which directly lead to serious 
corruption of fresh products in the logistics process, as shown in Table 1.

According to statistics, in the process of agricultural products circulation, the no-load 
rate of China’s transportation has reached about 40%. The reason is that the market scale 
is small and the information circulation channel is not smooth, resulting in huge cost 
loss. Due to the information asymmetry, on the one hand, it will lead to blind produc-
tion of farmers, leading to "buy cheap and sell expensive", and the prices of agricultural 
products will rise and fall sharply. On the other hand, there will be a high amount of 
intermediary fees. According to a company, intermediary fees are charged for logistics 
information provided by enterprises. Generally, the price per 10  tons is about 300–
400 yuan. This will not only increase the cost of agricultural products logistics process, 
but also greatly damage the interests of consumers and farmers. The establishment of 
agricultural products green logistics information network system based on the Internet 
of things can achieve the flow of agricultural products through reducing costs. The spe-
cific data is shown in Table 2

China’s agricultural products logistics is mainly based on normal temperature logis-
tics or natural form logistics. The lack of refrigeration technology is the bottleneck of 
China’s transportation industry, especially in the transportation of agricultural products. 
The survey shows that the loss rate of fruits, vegetables and other agricultural products 
in logistics links such as picking, transportation, storage and transportation is relatively 

Table 1 A comparative study of developed countries and China

Loss rate of agricultural 
products (%)

Processing 
degree (%)

Decay rate (%) Cold chain 
transportation rate (%)

Packing 
tightness 
(%)

63.4 67.8 96.4 75 25

42 56.3 73.7 67.85 86

37 78.5 58.5 61.8 75
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high, especially in the transportation link, reaching 20–28%. Among them, the loss of 
agricultural products in transportation is as high as 75 billion yuan, which makes us 
deeply realize that improving the technology of transportation link is an important 
means to realize the value-added of transportation link. This data is obtained by formu-
las 24 and 25.

where s(U) is the total loss and f(DX) is the transportation loss rate.

3.2  Model design of supply chain

According to the formal definition of the data collection and modeling of agricultural 
product logistics quality perception Internet of things, combined with the use of the for-
mal model of the Internet of things process structure, the node classification and rela-
tionship diagrams of the agricultural products logistics are consistent with the supply 
chain process structure based on the agricultural products. The supply chain process 
integrates the IoT perception data set D in the process of agricultural product supply 
chain perception, the Internet of things quality set Q and the basic static information set 
E of quality perception, and establishes the agricultural product supply chain perception 
dynamic data traceability set T, and finally forms the construction cold Chain logistics 
quality perception IoT data collection and modeling formal model, and then realize the 
real-time monitoring of the agricultural product supply chain, and improve the trans-
parency, safety and full traceability of the agricultural product supply chain perception 
process. Through data perception, the establishment of databases, etc., this model is 
used to study the results of perception data application in the agricultural product sup-
ply chain of the Internet of Things. The static information based on the supply chain 
model design process is shown in Table 3.

According to the three experimental methods proposed above, the above table reflects 
the situation of agricultural products transportation and production of big data percep-
tion under the internet of things. Among them, under the condition of Internet of things, 
the efficiency of agricultural products transportation has been significantly improved, 
from 56.78% to 89.92%, the transportation time has been reduced from the original 34 h 

(24)S(u) =
n

∑

k=0

C
k
n u

n−k v(k)

(25)
∫

f

(

dx

ax + b

)

=
1

a
ln

∣

∣ax + b
∣

∣ + c

Table 2 The impact of Internet of things on green logistics information network system of 
agricultural products

Air freight rate (%) Price floating 
range (%)

Cost floating 
range (%)

Data popularization of 
Internet of things (%)

Information 
penetration rate 
(%)

Farm 9.76–23.75 3.54–7.85 56 47

Factory 13.6–21.7 2.43–5.43 43 53

Logistics 3.75–9.74 6.78–12.5 67 34

Database 5.43–7.78 25.5–31.5 54 29

RETRACTED A
RTIC

LE



Page 11 of 18Sun and Shu  J Wireless Com Network        (2021) 2021:138  

to 13 h, the damage rate of transport commodities has been sharply reduced from 45 to 
23%, the utilization rate of agricultural products has been significantly improved, from 
68.79 to 87.5%. The farm can get more accurate information about the sale and produc-
tion of agricultural products. This has greatly reduced the waste of production capacity, 
and the waste of agricultural products has been reduced from 10 million tons to 4.5 mil-
lion tons.

4  Results and discussion
4.1  Analysis of the impact of IOT supply chain on farm products

According to the data analysis of this paper, the backwardness of logistics technology 
is finally reflected in the logistics cost. In the cost of domestic finished products, the 
logistics cost accounts for about 34%, and the proportion of fresh agricultural products 
is even as high as 50%. However, the logistics cost in developed countries only accounts 
for about 10% of the cost of finished products. In addition, the third-party logistics of 
agricultural products has not yet formed a scale, agricultural products mainly rely on 
the self-supporting logistics mode of agricultural enterprises, and the cold chain logis-
tics has not yet developed and popularized, which makes the loss of agricultural prod-
ucts in the whole circulation link is large, which also intensifies the operation cost of the 
whole agricultural product supply chain. Using simulation research to eliminate inven-
tory inaccuracy can reduce the operation cost and shortage level of the whole chain. 
Through building a model to prove the total cost change problem under the condition of 
inaccurate inventory caused by different reasons, and study the radio frequency technol-
ogy to eliminate the inaccurate inventory difference value part is quantified. This paper 
proves that the application of RF technology can reduce the inventory inaccuracy rate 
by 20–37%. It is helpful to get a clearer understanding of the internet of things environ-
ment and more accurate design and analysis of the supply chain management operation 
system. The specific data is shown in Fig. 1.

As can be seen from the data in Fig. 1, the logistics cost accounts for about 34% of the 
cost of domestic finished products, and the proportion of fresh agricultural products is 
even as high as 50%, while the logistics cost of developed countries only accounts for 
about 10% of the cost of finished products. This paper proves that the application of RF 
technology can reduce the inventory inaccuracy rate by 20–30%.

Investigation and research have found that when the loss rate of fresh agricultural 
products inventory is very small, as the replacement rate a of fresh agricultural products 
increases, the profit loss of the agricultural product supply chain decreases, and with the 

Table 3 Transportation and production of agricultural products under the Internet of things

Perceived logistics utilization Popularization speed of 
Internet of things (%)

Logistics time 
(h)

Quantity of 
agricultural 
products (%)

Perception of logistics 47.55 7.8 54.3

Supply chain 84.21 24.6 47.89

Perception data fusion 56.43 34.5 74.65

Internet of things 64.32 13.4 76

Utilization of logistics 78.45 8.9 69.56
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gradual increase of the agricultural product inventory loss rate, the agricultural product 
supply chain. The profit and loss of will change strongly with the change of the replace-
ment rate a of agricultural products, which indicates that the replacement of agricultural 
products will reduce the shortage penalty cost caused by the loss of agricultural prod-
ucts inventory. This also proves that as the replacement rate an increase, the profit of the 
agricultural product supply chain will increase. Its effective demand rate and profit rate 
will also increase, as shown in Fig. 2.

The profit loss of the agricultural product supply chain decreases with the increase of 
the fresh agricultural product substitution ratio a, while the profit loss of the agricultural 
product supply chain will change strongly with the agricultural product replacement 
ratio. With the continuous upgrading of logistics technology, the waste of agricultural 
products will be reduced by 23%—40% every year, and the transportation time has 
changed from 34 to 13 h.

4.2  Analysis of Internet of things in the transportation of agricultural products

After the experiment, the start time, end time, life cycle and the actual number of data 
frames of each sensor node are counted in the database. Compared with the theoretical 
frame number calculated by using the life cycle and sampling interval, the packet loss 

Fig. 1 The tensile elastic modulus and tensile strength of composite materials are significantly improved

Fig. 2 Composite tennis balls and rackets are highly wear-resistant
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rate of the node in the whole life cycle and the whole data link span is obtained. The 
test results show that the highest packet loss rate is 4.59% and the lowest is 1.40%. The 
average packet loss rate is about 3.58% and the variance is 1.15%. The communication 
link of system integration is relatively reliable. Under the condition of 1440mwh battery 
power supply, the life cycle of sensing node is less than 490,000 s, and the number of 
data frames is about 9000. Reducing the communication energy consumption and pro-
longing the system life is an important prerequisite for the practical application of the 
system, as shown in Fig. 3.

As can be seen from the data in Fig. 3, the highest packet loss rate is 4.59%, and the 
lowest is 1.40%. The average packet loss rate is about 3.58%, and the variance is 1.15%. 
The communication link of system integration is relatively reliable.

The development concepts such as "intelligent logistics is the inevitable trend of the 
development of the logistics industry", the logistics industry should further accelerate 
the development, only can be related to the "intelligent logistics", such as the Internet 
of things should be popularized and transformed into social cognition, so that the pub-
lic can pay attention to the development of intelligent logistics, recognize the develop-
ment of intelligent logistics, and then promote the development of intelligent logistics. 
According to our survey, 89.98% of the respondents agree with the concept of 10,000 
household interconnection, and 15.98% think that there are hidden worries. In order to 
ensure the food safety of people’s daily life, the traceability of agricultural products has 
become a very important topic. The use of internet of things technology can effectively 
achieve the traceability of agricultural products, including the production, processing, 
transportation, circulation and sales of agricultural products throughout the entire agri-
cultural supply chain, as shown in Fig. 4.

As can be seen from the data in Fig. 4, according to our survey, 89.98% of the peo-
ple who agree with the concept of 10,000 households are in agreement, and 15.98% of 
those who think there are hidden concerns. On the other hand, whether it is pilot pro-
jects, demonstration first, and supporting enterprises’ gradual development model. It is 
still a system of division of labor, and the development model of all links going hand in 
hand, which provides ideas for the development of intelligent logistics and reduces the 

Fig. 3 Stability data of tennis balls and rackets made of fiber nanocomposites under electrostatic spinning 
technology at high temperatures
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blindness of development. Enterprises and industries should pay attention to the innova-
tion of intelligent logistics development concepts and actively explore. 78.42% of enter-
prises are connected to the internet of everything, 74.37% of enterprises believe that the 
perception of the internet of things is very important, and the tracking of information 
through bar code entry is the most basic operating.

4.3  Perception data fusion algorithm based on Internet Of things

The sensory data fusion algorithm is simulated. The simulation reflects the heterogene-
ity of the Internet of things environment. In order to analyze more clearly, we set four 
different types of nodes in the monitored environment, and the initial attribute values of 
each type of node as shown in Table 4:

It is assumed that the number of four types of nodes is 60, the system has 220 nodes 
in total, and the time length of one rotation of the system is 110 s. First use the ordi-
nary LEACHA algorithm, and then use the sensory data fusion algorithm under the 
same environment to count the time between the data transmission from the node to 
the complete reception by the cluster head node. Statistics on the time slot time required 
for various nodes to transmit data when the sensory data fusion algorithm is applied, the 
results are shown in Fig. 5.

Analyzing the four types of nodes given in the figure, it can be concluded that type A 
nodes have the highest aging level, that is, the system has the highest real-time require-
ments, and type D nodes have the lowest failure level. Type B nodes have the same aging 
level as type C nodes, but The data sending rate of class nodes is less than that of class C 
nodes.

Fig. 4 Data on water solubility of tennis balls and rackets

Table 4 The initial state of the four types of nodes

Node type Aging grade Data 
sending rate 
(kb/s)

A 5 60

B 4 90

c 4 110

D 3 90
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In addition, the improved fuzzy algorithm is simulated. The number of nodes selected 
in this paper is 2000. The original fuzzy algorithm and the improved fuzzy algorithm are 
respectively applied in the system, and the data is fused 50 times. The statistics of the 
two fusions are fused from the data for the first time. The data volume of each fusion 
after the start, the result obtained is shown in Fig. 6:

Analyzing the above figure, the above broken line represents the fuzzy algorithm 
before improvement. It can be seen that the fluctuation range of the broken line is 
not very large, which means that the fluctuation of the amount of data involved in 
data fusion is not very large, that is, the data transmitted by each sensor node is used 
for fusion. It can be concluded that when facing the massive data of the Internet of 
Things, the fusion node will also adopt the same method for fusion, which will cause 
a large amount of system energy consumption and the premature death of the node. 
The following broken line represents the improved fuzzy algorithm. It can be seen 
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Fig. 5 Data fusion algorithm transmission time

Fig. 6 Data volume of data fusion before and after improvement
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that the broken line has dropped significantly since the second time, which indicates 
that the amount of data involved in the fusion has been significantly reduced since the 
second time, which indicates that the threshold setting can be Effectively reduce the 
amount of data to be fused.

5  Conclusions

1. Based on the Internet of things technology, this paper analyzes the status quo of the 
agricultural products industry traceability platform and refines other product supply 
modes. After analysis and comparison, it obtains the perception data fusion mode 
suitable for the agricultural product supply chain, and uses the information technol-
ogy such as the Internet of things to transform the agricultural products circulation 
process and optimize the process.The results show that under the condition of Inter-
net of things, the transportation efficiency of agricultural products has been signifi-
cantly improved, from 56.78 to 89.92%, the transportation time is reduced from the 
original 34 h to 13 h, the damage rate of transported goods is sharply reduced from 
45 to 23%, and the utilization rate of agricultural products is significantly increased, 
from 68.79 to 87.5%. The farm can get more accurate sales of agricultural products. 
Therefore, the waste of production capacity has been greatly reduced by selling pro-
duction information. The waste of agricultural products has been reduced from 10 
million tons to 4.5 million tons.

2. This paper shows that the logistics cost accounts for about 34% of the cost of domes-
tic finished products, and the proportion of fresh agricultural products is even as 
high as 50%, while the logistics cost of developed countries only accounts for about 
10% of the cost of finished products. This paper proves that the application of RF 
technology can reduce the inventory inaccuracy rate by 20–30%. The highest packet 
loss rate is 4.59% and the lowest is 1.40%. The average packet loss rate is about 3.58% 
and the variance is 1.15%. The communication link of system integration is relatively 
reliable.
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