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Cognitive radio can speci cally perceive the surrounding environment, can understand and learn the changes in the surrounding
environment, and can adjust its own adaptation method, channel calculation, and other transmission parameters at any time.�is
cognitive radio method is more �exible and is an intelligent wireless communication system, a relatively advanced system.
Cognitive communication devices can detect changes in the surrounding wireless environment and relatively change their own
parameters to cope with the changes in the environment and ensure the stability of communication quality. As a di�erent part of
the supply chain, enterprises use the sharing economy and cooperation to improve the overall competitiveness of the enterprises
in the supply chain, ultimately achieve a win-win e�ect for all enterprises in the supply chain, and complete the improvement of
the company’s competitiveness. �e supply chain model can help companies to be familiar with the structure, operation process,
and orientation of the supply chain in which they are located, so that they can clearly understand the work process through
simulation scenarios and better understand the problems of the supply chain work process. Supply chain supply with cognitive
heterogeneous wireless networks and arti cial intelligence is a necessary way to deeply improve the operation and working process
of supply chain control. In short, the cognitive radio system proposed in this study can receive network-related messages by
observing the surrounding wireless network environment, and can receive internal communication tasks and emergency
communication tasks based on historical data and prediction of future relationships.�rough the access control process, we make
an appropriate strategy and  nally complete the communication function of the system.

1. Introduction

Cognitive radio is one of the extended forms of software
radio, and the radio uses software radio as the system
platform, which is intelligent, very reliable, and adaptable,
and is more intelligent than software radio [1]. Cognitive
radio can speci cally perceive the surrounding environment,
has the ability to understand and learn changes in the
surrounding environment, and can adjust its own adapta-
tion method, channel calculation, and other transmission
parameters at any time [2]. �is cognitive radio method is
more �exible, intelligent, and very reliable. It has strong
adaptability and is a relatively advanced system of the in-
telligent wireless communication system. Cognitive

communication devices can detect changes in the sur-
rounding wireless environment and relatively change their
own parameters to cope with the changes in the environ-
ment and ensure the stability of communication quality [3].

At present, load dialing algorithms used in heteroge-
neous wireless networks are speci cally divided into two
categories: load and balance algorithms based on access
control and load-balancing algorithms based on forced
transmission [4]. New calls can be connected to and con-
nected to the network. In order to avoid an unbalanced
situation after a new call is connected to the system, it may
lead to unnecessary waste and an increase in payment [5]. If
the threshold is set too high, it is not easy to trigger a loading
mechanism when the system is overloaded. �e dynamic
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adjustable threshold is undefined, but it can be dynamically
adjusted, and the ice load status of each network in the
system will change.

With the rapid evolution of industry and information
technology, traditional supply chain management methods
have fallen far behind the high requirements set by modern
market operation methods [6]. %e competition between
enterprises has changed the cooperative relationship be-
tween supply chains and between groups. Competitive re-
lationship. As a different part of the supply chain, enterprises
use the sharing economy and mutual cooperation to im-
prove the overall competitiveness of the enterprises in the
supply chain, ultimately achieve a win-win effect for all
enterprises in the supply chain, and complete the im-
provement of the company’s competitiveness [7].%e supply
chain model can help companies to be familiar with the
structure, operation process, and orientation of the supply
chain in which they are located, so that they can clearly
understand the work process through simulation scenarios
and better understand the problems of the supply chain
work process [8]. Its improvement will ultimately enhance
the supply and the effect of the chain. Supply chain supply
with cognitive heterogeneous wireless networks and artificial
intelligence is a necessary way to deeply improve the op-
eration and working process of supply chain control [9].

2. Related Work

In the literature, it is suggested that supply chain man-
agement should cover all parts of the product value chain,
and supply chain members should design and plan the
benefits of supply chain members through communication
and communication to achieve the company’s final goal [10].
%e viewpoint of supply chain distribution channels refers to
the product and service system composed of the front,
middle, and back companies [11]. %e ultimate goal of the
entire supply chain is to meet the requirements of end users.
%e literature suggests that supply chain management will be
an uninterrupted process that should focus on this process
rather than specific tasks, and supply chain management
should reduce the time and product costs for product entry,
ultimately meet customer requirements, and enhance cus-
tomer satisfaction rate [12]. %e literature pointed out that
the key ideas of supply chain management are “system
thinking” and “river thinking.”%e supply chain is an overall
system that can efficiently manage the product flow, capital
flow, and property flow in the system [13]. Supply chain
management has been fully applied in the actual operation of
companies in the 21st century. %e company has fully in-
tegrated information and supply chain management, which
has promoted tremendous improvements in supply chain
management. %rough the core company to create a supply
chain model, more and more attention is paid to supply
chain management and the unity and collaboration between
supply chain companies [14]. In the literature, a supply chain
model is proposed, which can help companies analyze the
entire supply chain, lay a solid foundation for business
decision-making, and ultimately help decision-makers for-
mulate better strategies, which can then efficiently support

supply chain management [15]. %e research on supply
chain models in various countries in the world is very
comprehensive; the supply chain management model has
been continuously improved and improved; new develop-
ments have been made in the research results; and good
results have been achieved in practical applications. A
summary method of the existing load-balancing algorithms
in heterogeneous wireless networks is proposed [16]. An
access control algorithm that regards users as the center is
proposed. %is algorithm uses dynamic pricing to complete
load balancing; based on user preferences, the algorithm
regards to price as the main aspect of user selection of the
network [17]. We use multipurpose decision-making
methods to access and select the network that is most
convenient for users, by adjusting the price of each wireless
network at any time to complete the load balance of the
system, and then to meet the user’s choice.

3. Artificial Intelligence Supply Chain
Efficiency Optimization Algorithm
Model Design

3.1. Cognitive Wireless Network. Cognitive radio can auto-
matically extract data that are conducive to improving
system functions based on past historical results and envi-
ronmental changes.%e cognitive cycle model mentioned by
Joseph Mitola can well reflect the concept of cognitive radio.
%e cycle model mainly includes six parts: environmental
observation, self-positioning, planning, intelligent training,
deployment, and implementation. %e main function of the
observation phase is to implement the collection and storage
of surrounding wireless environment data. %e main
function of self-positioning is to determine the level of
excellence related to the urgency of communication services,
sort users according to the main functions of the planning
stage, prepare decision-making plans, evaluate the feasibility
of the plan, and plan the learning stage based on relevant
information. It is the continuous learning and decision
management of the scenarios around the wireless network.
%e deployment phase is the calculation and distribution of
wireless spectrum resources.%emost important function of
the implementation phase is that the cognitive radio starts to
allocate its work according to the resources. %e cognitive
cycle model diagram is shown in Figure 1.

3.2. Heterogeneous Network Model. In the heterogeneous
wireless convergence system, different wireless networks use
different frequency bands and communication methods,
making the channel leasing of the heterogeneous network no
longer applicable, and the load balancing of the heteroge-
neous network must be solved by transferring the load. In
terms of access speed and resource types, the burden sharing
of heterogeneous wireless systems requires unified manage-
ment of wireless resources, and load and planning in a large-
scale manner. %e load-balancing methods in heterogeneous
wireless networks include centralized, distributed, and dis-
tributed methods. %ree types of layers are as follows:
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(1) %e central node and local nodes manage the load
information of the network. %e task of the central
node is to collect the load information data sent by
each local node, make a load-balancing decision
based on the data, and send it to the local node
instruction. %e central distribution mechanism can
quickly make the best decision based on the overall
status, with higher efficiency and less signaling
workload. %e disadvantage of the centralized load-
balancing mechanism is that it is vulnerable to at-
tacks. If the central node fails due to a failure, the
entire load-balancing mechanism will not continue.

(2) %e distribution of load balancing is a distributed
load system. Each node has an information table that
records the load status of itself and adjacent nodes,
and calculates and operates load-balancing decisions
based on the load data in the table; if a node fails, the
table will not affect the load of other nodes too much.
%e disadvantage is that each node must exchange a
lot of information with the surrounding nodes; the
amount of signaling is large, and the time is
prolonged.

(3) Hierarchical load-balancing control mode hierar-
chical load-balancing control mode is a combination
of collective and distributed modes; combining the
advantages of both, this mode has higher security
and lower signal input.

When users choose to access the network, they usually
choose network access related to network bandwidth, and
receive signal information, network cost, etc. from the
perspective of personal preference. %ese are excellent, but it
is easy to cause imbalances between networks. %ere is a
phenomenon of the load in the system. Large transportation
hubs, such as airports and stations, where Wi-Fi networks
are congested due to high traffic, andmobile phone networks
have free resources and low loads in their overlapping supply
areas, so the utilization rate of network resources in the
system is very low. We manage and adjust each network in a
heterogeneous system to balance network resources in
different networks.

%e distribution algorithm based on utility function and
fuzzy logic pointed out in this study is the use of forced

switching load commands.%emain idea of this algorithm is
to first evaluate the balance of network load. Different from
the forced distribution algorithm based on forced handover,
this algorithm defines various immediate and nonimmediate
use functions of the service, in order to propose a better
service level to users and better realize the full utilization of
the network. %e research model of this algorithm uses a
heterogeneous overlay network system based on UMTS and
WLAN. %e heterogeneous fusion system of UMTS and
WLAN is shown in Figure 2:

%e load of the network represents the resource allo-
cation rate in the network. %is is the most important factor
to be considered in the load-balancing algorithm of a het-
erogeneous network. %e main factors are as follows:

p �
1
R



M

i�1

GB(i)SF(i)R(i)

R(i)
. (1)

From the user and network point of view, we fully
consider the service data, the benefits of user QoS, the use of
wireless network resources, and the fair user selection
strategy, and the user who will use the device terminal most
appropriately will be selected. For the user’s QoS, you can
select the target user, that is, the user with little satisfaction.
We select users with less QoS income as the transfer target.
%e algorithm uses the sigmoid function to construct the
winning function of the terminal. 1 represents the number of
all users and specifies the number of all RAN networks. %e
QoS function is as follows:

Ui,j �

1 −
1

1 + exp −β × di,j − di,j/di,j − di,j 
⎛⎝ ⎞⎠, RT,

1
1 + exp −β × ri,j − ri,j/ri,j − ri,j 

, NRT.

⎧⎪⎪⎪⎪⎪⎪⎪⎪⎨

⎪⎪⎪⎪⎪⎪⎪⎪⎩

(2)
%e utilization rate of wireless terminals in the current

connected network should be calculated. When selecting
users, the user with a lower utilization rate of network re-
sources should be selected for handover, and the low-end
network activity will be terminated. %e resource allocation
rate of the terminal in the access network j is as follows:
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Figure 1: Cognitive cycle model diagram.
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Pi,j �
Ri,j αi,j 

R
max
i,j

. (3)

According to the conditions, we select users with a low
total QoS usage rate of the terminal and a low wireless
resource usage rate for handover. %erefore, w is defined as
the user’s QoS benefit and the overall benefit of wireless
resource usage in the network. Its value is simple to use that
is calculated by the weighing method.

wi,j � αUi,j + βρi,j. (4)

If the user service is a real-time service, we use the service
program function together with the real-time service
blocking speed and network balance as an input variable in
the fuzzy logic system. %is is good for the company’s real-
time blocking rate and can be expressed as follows:

URT(j) �
1gPRT(j)

1gPRT max
. (5)

Among them, P(j) is the actual blocking speed of the
instant service in network j, and P represents the maximum
blocking speed that the instant service can withstand. %e
smaller the network overload, the larger the value. %e
specific representation is as follows:

UB(j) �


K
i�1,i�j xi/WT,1  + xi + Wj,m/WT,j  

K 
K
i�1,i�j xi/WT,i 

2
+ xj + Wj,m/WT,j  

. (6)

In the fuzzy logic system, the use function U and the
compensation function B of the sluice percentage are used as
input variables, and the fuzzy logic system is processed to
realize the function of the input variables: first, the input
variables U and B must be normalized. For the use of
function U, the better the normalization formula, the smaller
the use function.

URT �
UMAX − Uj

UMAX − UMIN

. (7)

After fuzzing the input variables, the fuzzy output value
must be obtained according to the fuzzy inference criterion.
According to the barrel principle, the fuzzy emission takes
the minimum level of the input variable as the output,
denoted as X, that is, choose to establish a connection with
the network.

%e possible formulas are as follows:

X � min X URT( , X UB(  . (8)

Since each input variable has three fuzzy levels, there are
three 3× 3� 9 fuzzy rules, and all fuzzy rules are listed in
Table 1.

Since the output of the input variable after fuzzy in-
ference is still a fuzzy variable, it is necessary to obtain the
exact output value of i by default. Here, the most commonly
used priority method is used for defect classification. %e
formula is as follows:

Fuzzy out �
iwiMi

iMi

. (9)

For nonimmediate services, the service program func-
tion U and the balance of service transmission time B are
used as input variables in the fuzzy logic system, and the
function of the average transmission time of nonimmediate
services can be set as follows:

UNRT(j) � exp
TNRT AVG − TNRT(j)

1 +
����������
TNR AVG/T


NRT MAX

 . (10)

Similar to real-time services, the network provisioning
function of nonreal-time services is also expressed as follows:

UB �


K
i�1,i�j xi/WT,I  + xj + Wj,m/WT,j  

k 
k
i�1,i�j xi/WT,i 

2
+ xj + Wj,m/WT,j  

. (11)

In the fuzzy logic system, the function U and the sep-
aration function B in the transfer time are used as input
variables, and then, fuzzy logic processing is performed to
realize the function of the input variables. First, the input
variables are normalized. For the use of function U, the
better the normalization formula, the smaller the use
function.

UNRT �
Umax − Uj

Umax − Umin
. (12)

After the input variables are fused, the initial value of the
fusion is determined according to the fuzzy inference
criterion.

X � min X UNBT( , X UB(  . (13)

Table 1: Fuzzy rules in real-time business.

Rule number
Input Output

X(Ukt) X(Ub) X
1 M M M
2 M H M
3 M L M
4 H M M
5 H H H
6 H L H
7 L M M
8 L H H
9 L L L

BS1

AP1
UE1

AP2

UE2

UE3

UE4 UE5 AP4

BS2

AP3

Figure 2: Heterogeneous convergence system of UMTS and
WLAN.
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Since each input variable has three fuzzy levels, there are
three 3× 3� 9 inference criteria, and all fuzzy rules are listed
in Table 2.

Because the output basis of the output variable after
fuzzy inference is the fuzzy variable, it is necessary to obtain
the exact output amount by default. Here, the focus method
is used for deficit classification. %e formula is as follows:

Fuzzy out �
iwiMi

iMi

. (14)

Considering the original vertical network transmission
process, the problem lies in the improper setting of the
network scanning circuit: on the one hand, if the network
scanning cycle is too small, although a suitable wireless
network can be found in time, the network identification
time will be shortened. %e power consumption of the
terminal increases. If the network scanning time is too long,
the terminal will not be able to detect a suitable wireless
network in time, which increases the delay of network
switching and affects the user’s network experience. %e
terminal energy consumption dynamically adjusts the net-
work scanning period, that is, if the signal strength in the
current network is low, it means that the current status of the
access network is poor, and the terminal has a greater de-
mand for network replacement. %erefore, it is necessary to
speed up the network scanning speed and reduce the cor-
responding scanning time. %e calculation method is as
follows:

TCAV � Tmax − Tmax − Tmin(  1 −
RSScan
RSStk

  +
Vcan

Vmax
 .

(15)

%e parameters are blurred. %e vomiting of input pa-
rameters is called parameter fuzzification. After processing
the parameters at the connection point, the connection
degree of the fuzzy amount is obtained, and it has the
following characteristics:

uF: U⟶ [0, 1]. (16)

When a decision-making problem arises in objective
reality without giving exact information, decision-makers
often use vague information and statistical research results
or existing experience as references to set unclear rules and
then obtain unclear results. %e unwritten rule uses “If-So,”
and the simple parameters are as follows:

if X isB, thenT isC. (17)

%e focus method is as follows: focus on the area is
represented by the tangent axis and the fuzzy curve, which
can be regarded as the center of the geometric figure. Note
that u is the precise value obtained by the final “translation”
as follows:

u0 �
 uuF(u)au

 uF(u)du
, u ∈ U. (18)

In objective reality, if the research object is scattered, the
calculation formula is as follows:

u0 �


N
i�j ujuf uj 


N
j�1 uF uj 

, u ∈ U. (19)

%e weighted average coefficient method is as follows:
the weighted average formula is mainly used to obtain the
following:

U0 �


N
i�1 kj, uj


N
j−1 uj

. (20)

%e maximum connection method is as follows: We
select the element with the highest number of connections in
the connection as the precise output. %e calculation for-
mula is as follows:

uF u0( ≥ uF(u), u ∈ U. (21)

%e application of formula (21) requires that the attri-
bute function curve is a uniform curve. If the attribute
function curve is a flat step curve, the element with the
highest correlation is not clear, and all the corresponding
elements are summarized and communicated. %e calcu-
lation formula is as follows:

u0 �
1
N



N

j�1
uj, uj ∈ U. (22)

If x is the input signal, w is the weighted value corre-
sponding to x; n is the number of input signals; and it is the
value obtained by multiplying and accumulating the input
signal vector and the weight vector. %is is the final result
after receiving the activation signal. %e function f is 0,
which is the following calculation formula:

O � f 
N

i�1
xi · wi

⎛⎝ ⎞⎠. (23)

If the sigmoid function is used as the activation function,
the calculation formula is as follows:

f(x) �
1

1 + e
− x. (24)

If the step function is used as the activation function, the
calculation formula is as follows:

Table 2: Fuzzy rules for nonreal-time business.

Rule number
Input Output

X(Unrj) X(Ur) X
1 M M M
2 M H M
3 M L M
4 H M M
5 H H X
6 H L L
7 L M H
8 L H M
9 L L H
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f(x) �
0, if x> 0,

1, if x≥ 0.
 (25)

%e linear activation function is the simplest activation
function, and its calculation formula is as follows:

f(x) � x. (26)

3.3. Supply Chain Model Design. %e supply chain model
must analyze the objective activities of the supply chain,
introduce these activities and the entire supply chain system
from one or more perspectives, and analyze the various
activities introduced in the supply chain model to evaluate
the results. %e supply chain model takes many factors into
consideration. %e company in the actual supply chain
contains a lot of content, such as the company’s supply chain
suppliers, manufacturers, large-scale integrated sellers, and
retailers. Many members of the company must consider
these to the end consumer. %e supply chain members are
integrated into the supply chain model, and the require-
ments of objective supply chain operation are accurately
introduced; logistics information and capital in the entire
supply chain reflect the most important information in the
supply chain. %is has also become a problem to be taken
care of in the supply chain model. %e original supply chain
structure model only introduced that the structure of the
supply chain system is stable, but the supply chain system is
not an economic system, and it is only qualitative and
quantitative, because its economic quantity model can no
longer meet the requirements of development. %e best way
to achieve this problem is to create an economic cybernetic
model 1 and a system simulation model of the supply chain,
as shown in Figure 3.

%e supply chain model should be as close as possible to
the actual function of the supply chain. After describing the
actual supply chain business in detail, it is assumed that the
supply chain process reference model is accurate in de-
scribing supply. In order to reduce the complexity and
difficulty of establishing a supply chain model, the supply

chain system is divided into two layers: the first layer is the
overall management of the supply chain system. %e supply
chain and the central company perform all these tasks at this
level; the supply chain completes the overall goals and tasks
of the supply chain. %e second layer is the setting layer,
which includes all companies in the supply chain and the
corresponding control processing. %e supply chain com-
pany executes the tasks assigned to the entire supply chain
control processing department, and the relevant managers
must control and manage the companies in the supply chain
to ensure that the companies in the supply chain complete
their tasks in accordance with the rules in the list. %e details
are shown in Figure 4.

In this framework, each supply chain member in the
setup layer and their respective control management con-
stitute a relatively independent level. %erefore, the entire
supply chain is composed of a one-to-one level in the entire
supply chain control process. A hierarchical modeling
method is used to reduce the complexity of the main model,
and the complicated supply chain model is decomposed into
several subchannel models, so as to avoid the explosion of
the state area related to the performance analysis of the Petri
network model, thereby analyzing difficult problems. %e
Petri network model of the supply chain is shown in
Figure 5.

Supplier Manufacturing Production Distribution Retail The user

The core enterprise

User of user

Supplier

Supplier’s supplychain

The user

Capital chain

Product line

The chain of information

Figure 3: Supply chain network structure model.

Total supply chain management

Monitoring and
management n

Supply chain
member n

Supply chain
member 2

Supply chain
member 1

Monitoring and
management 2

Monitoring and
management 1

...

Tier n Tier 2 Tier 1

Overall supply
chain management

Configuration layer

Figure 4: Overall framework of supply chain model.
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In the model, the ellipsis is used to indicate the location,
and the field is used to indicate the change. Since the supply
chain members apply the same process at each level of the
setting layer, there are three main procurement,
manufacturing, and distribution processes, each in the supply
chain.%e inventory and changes in themembers are the same.
We describe the importance of inventory, and the changes in
the Petri grid model in the supply chain are listed in Table 3.

4. Practical Application of Supply Chain
Efficiency Optimization

4.1. Supply Chain Workflow Setting. In the previous case
based on Petri networks’ supply chain model and simula-
tion, the assembly time of product A is a large part of the
operation time of the supply chain because the sales center
has no inventory, which represents the bottleneck problem
of product A. %e efficiency of the supply chain and the
number of products are displayed in the sales center; after
accepting the user’s order, the finished product A is as-
sembled; and the collection is delivered to the customer. %e
supply chain is shown in Figure 6.

Table 4 shows the specific conditions of the 7 database
nodes and 5 transition nodes.

4.2. Analysis of Supply Chain Efficiency Optimization.
Table 5 is the specific situation of the optimized GSPNmodel.

%e analysis shows that the time unit of the number of
symbols of each subsystem input subsystem corresponds to

the number of transaction items leaving the warehouse at
each time. At the same time, this subsystem contains all
modifications. %erefore, the average execution time of the
subsystem is the average of the supply chain. %e execution
time is shown in Table 6.

%e local symbol in the supply chain model can describe
whether the process of the supply chain is working as ex-
pected. If the token is in place, it means that the work process
described by the location of the supply chain is operating,
and the time required by the workflow in the supply chain
system and the total running time in the supply chain need
to be recorded. so each workflow records the relationship
between the total running time of the supply chain, and the
efficiency of the workflow is the overall conclusion drawn
through calculations.

4.3. Supply Chain Efficiency Optimization Strategy

4.3.1. Procurement Management Optimization. %efirst is to
strengthen supplier management. With the development of
the world economy, supply chains have become more
complex and uncontrollable, making the supply chain vul-
nerable to economic crises, various disasters, social instability,
and other factors. Suppliers cannot deliver products on time,
so in order to reduce the risk of supply chain disruption, it is
necessary to strengthen supplier management.

%e second is to strictly control the delivery of goods. In
order to avoid the problem of product homogeneity,
companies should start with the source of the products.

New Order
received

Enter Order into db

Order into 
system

Distribute order
to source 

process

Distribute order
to make process

Distribute order
to deliver 

process

Source
Complete

Make
Complete

Deliver
Complete

Close Order Order
Complete

New Order into

P1

P2

P3 P4 P5

P6

t1

t2 t3 t4

t5

t6

Figure 5: Petri net model of supply chain.
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Platform sellers can attract brands and import products for a
long period. One is that the company’s purchasing de-
partment directly discusses cooperation with the brand
owner and allows the brand owner to settle down. %e
second is the intensive development of long-term products;
according to long-term theory, the integration of several

small markets can generate energy to compete with the
mainstream. High-quality sales or other platforms often
follow the development of imports, so that many domestic
consumers do not understand certain products. %e plat-
form can penetrate into the international market, and several
products have been developed for a long time through social
media.

4.3.2. Logistics Management Optimization. One is an in-
novative logistic distribution model, and there are two in-
novative logistic models: one is logistic outsourcing; the

Table 3: %e place and meaning of the CTPN model of supply chain.

Treasury Meaning Change Meaning
P1 NewOrderReceved Receive new order T1 Enter order nto db Open the order library
P2 Order in systm Open the order system T2 Distribute ordeto source process Assign order to purchasing program
P3 Source compete End of purchase T3 Distribute ordeto make process Assign order to production program
P4 Make compete End of production T4 Distribute ordeto delver process Assign items to delivery procedures
P5 Deliver compete End of delivery T5 Cose order End of order
P6 Order compete End of order T6 New order Receive new order

Supplier

The customer

A finished product

Raw materials F

Semi-finished
products B and C
raw materials F

A finished
product

Sales center

Figure 6: Optimized supply chain process.

Table 4: Places and changes in the optimized model.

Treasury Meaning Change Meaning Delay factor
P1 Receive customer order T1 Finished product A is produced 7
P2 Raw material supplier receives order T2 Integrated delivery of raw material suppliers 3
P3 Raw materials arrive at the sales center T3 Packaging of finished product A 4
P4 Semifinished product inventory T4 Delivery of finished product A 3
P5 Semifinished product inventory T5 Customer sends order information 5
P6 Finished product A packaging end
P7 Customer receives finished product A

Table 5: %e reachable flag set of the optimized GSPN model.

Logo P1 P2 P3 P4 P5 P6 P7
M1 0 0 0 0 0 0 0
M2 0 0 0 1 1 1 1
M3 1 0 1 0 0 0 0
M4 0 1 0 1 1 1 1
M5 0 0 1 0 0 0 0

Table 6:%e average number of tokens in the optimized subsystem
library.

P1 P2 P3 P4 P5 P6 P7
P(M(P1))− 1 0.287 0.18 0.477 0.477 0.287 0.144
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original supply chain logistic model includes the following:
overseas direct-advertising model, selling goods to con-
sumers using postal parcels, express delivery, or logistics;
this method is usually very expensive: with the help of
customs and free trade zones, the bottom-up model has
certain requirements for inventory estimation: build models
in foreign countries, but the cost of building foreign
warehouses in the early stage is very high; and the time is
very long. %e second is to establish a transnational
e-commerce, third-party logistics, and third-party logistic
cooperation alliance, established on the basis of equalization
of interests with other companies, in order to reconcile its
own logistic deficiencies and adopt a joint and win-win
situation.

%e second is to improve the logistic guarantee mech-
anism. %ere are two ways to improve the logistic guarantee
mechanism: the first is to invest in the construction of a
reverse logistic tracking system, which should be able to
integrate. With the help of this system, supply chain import
companies can understand the user ID, return status, and
cost of reverse logistics. Users can also evaluate the cost and
time required for returns.

4.3.3. After-Sale Service Optimization. %e first is to draft
specific laws and regulations to protect the rights and in-
terests of consumers, and choose the source solutions for
consumer complaints. We strengthen the formulation and
implementation of relevant laws and regulations, so that
consumers can have legal support and protection when they
consume or complain, so that consumers can purchase
online with greater peace of mind and peace of mind. %e
second is to strengthen international exchanges and coop-
eration and establish an international protection mechanism
for cross-border online consumers. We effectively protect
the vital interests of consumers.

4.3.4. :e Overall Level of the Supply Chain Is Improved.
One is to improve the level of information in the supply
chain. Artificial intelligence can enhance user experience,
and advanced artificial intelligence technology can improve
user experience, and increase efficiency and model
improvements.

%e second is to train professionals in the supply chain.
Talents are the biggest competitiveness for all companies to
continue to develop. Compared with domestic e-com-
merce, the import supply chain contains more complex
components, which makes the necessary professional
knowledge more extensive. %e theoretical content of
students is integrated into social practice, and students
must be able to participate more in the practice of supply
chain companies.

5. Conclusions

In short, the cognitive radio system proposed in this study
can receive network-related messages by observing the
surrounding wireless network environment, and can receive

internal communication tasks and emergency communi-
cation tasks based on historical data and prediction of future
relationships. %rough the access control process, we make
an appropriate strategy and finally complete the commu-
nication function of the system.

Data Availability
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