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In this paper, through the intelligent research of the whole process of logistics and distribution with the Internet of (ings supply
chain, we study how to improve the development of the cold chain, reduce the loss in circulation, improve the social and economic
benefits, and carry out intelligent information collection, monitoring, management, and information tracing of the whole cold
chain. (is paper analyzes and empirically studies the impact of key technologies of the Internet of (ings in cold chain co-
ordination from the perspective of building an intelligent cold chain coordination system with the Internet of (ings technology.
(is paper analyzes the current situation of cold chain logistics and the impact that the application of IoT technology will have,
explains that IoT technology can improve the intelligence level of the cold chain, and then introduces the application of intelligent
cold chain logistics under IoT orientation, combining the process of cold chain logistics with the three-layer architecture of IoT
technology. By extracting the key technologies of IoT perception layer, network layer, and intelligence layer, the intelligent cold
chain coordination system based on IoT technology is constructed, and then, the correctness of the system is verified, to have some
reference and evaluation for the cold chain construction. (e system was then verified to have some reference and guidance
significance for the construction and evaluation of the cold chain. (e results of this paper are more accurate and more efficient.

1. Introduction

(e combination of artificial intelligence, big data tech-
nology, Internet of (ings technology, “Internet +” tech-
nology and coordination technology has enabled modern
coordination technology to develop in the direction of in-
telligent development and promoted the update of intelli-
gent coordination technology [1]. (e intelligent
coordination system based on information technology co-
ordinates the perception of the system in warehouses, dis-
tribution and information management through timely
analysis and processing of organizational information.
Smart organization is concerned with uniting the Internet of
(ings, WSN, and today’s Internet to form a controlled,
intelligent, and scientific coordination through real-time,
effective, and scientific management, deepening resource
utilization and productivity and providing a more socially
valuable coordination effect [2]. Logistics technology in-
volves various fields and covers logistics processes such as

management, inventory, and distribution; on the other
hand, the vigorous development of Internet of (ings
technology and the coordinated management of intelligent
complete systems have produced a good soil for the tradi-
tional logistics technology to grow [3]. Today, where people’s
basic living needs have been met, people are focusing more
on improving the quality of life [4]. Consumers and retailers,
in general, are paying increased attention to issues such as
safety and freshness of food; as an important part of the food,
its safety and contamination issues need to receive more
attention [5]. From the release of a series of documents, the
state is highly concerned about the safety issues of the people
and the further implementation of the national safety and
security strategy [6]. (e government will be committed to
solving the problems brought to people’s lives because of
safety issues, and reduce the economic losses caused by it [7].
With the growing demand for freshness, the traditional
means of coordination and transportation are far from being
able to meet people’s needs, and in this context, the market
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demand for cold chain coordination is increasing [8]. As the
traditional coordination means cannot guarantee the quality
in the process of transportation, it is easy to cause a lot of
loss, which leads to the rise of price and increase the cost of
transportation [9].

2. Related Works

Mahmud et al. studied the design of smart logistics system in
the environment of e-commerce and found that a good
smart logistics system can shorten the time cycle of the
supply chain and also save a lot of costs, and also can use
accurate and dynamic management methods to accelerate
the rapid development of e-commerce [10]. Pagan et al.
pointed out that RFID's Internet of(ings technology can be
used for the auxiliary management of decision support in the
pan-study intelligent logistics system, mainly including re-
gional logistics index prediction, multimodal transport
decision support and geographic information system deci-
sion-making. (ey designed a multimodal transport deci-
sion support model and analyzed the process and functions
of GIS decision-making [11]. Opiyo used a comprehensive
evaluation method to build a comprehensive evaluation
system for the wisdom logistics system and proposed a
wisdom logistics path optimization model based on a
planning algorithm, which optimized the path selection and
improved the function of the wisdom logistics system [12].
Uggla et al., for the wisdom cloud coordination system,
analyzed the incentive model of information sharing and
proposed an incentive allocation mechanism and supervi-
sion mechanism [13]. Luo and Wood analyzed the factors
affecting customers’ use of wisdom logistics platform based
on technology acceptance model, identified key factors and
influence paths, and proposed suggestions for optimizing
wisdom logistics information platform [14]. Firouzi et al.
studied the urban underground wisdom logistics system’s
architecture, network layout, and management mode, and
established an intelligent monitoring system and optimized
the service efficiency and operation cost through informa-
tion integration and intelligent decision-making [15]. A
service robot was designed for the smart supermarket [16].
(e service robot builds a map of the supermarket through
positioning and mapping functions to obtain the location of
goods, and when it receives a request to grab goods, it
immediately performs path planning to optimize the moving
distance of the task and can help customers to take goods
from the shelves and also stop to answer questions from
customers during a patrol [17]. (e service robot system
enables comfortable and efficient shopping in a smart
supermarket.

Based on the basic theories of the Internet of (ings and
smart coordination, this paper proposes the use of RFID
technology to successfully build a smart supermarket. Based
on an in-depth analysis of the principles and components of
the smart supermarket, the biggest problem in the smart
supermarket is the problem of RFID tag collision, and the
RFID tag anti-collision algorithm is studied. In logistics
enterprises that already have information systems, the lo-
gistics distribution centre for a city, including the primary

and secondary distribution centres, is not perfect in order
management, warehouse management, distribution man-
agement, and other logistics aspects of resource integration
capabilities, and the transport tracking and route planning
and other functions need to be improved. Optimizing the
path in the coordination and distribution system is the most
important part of coordination and distribution, and opti-
mizing the coordination and distribution path can improve
the distribution efficiency. Many research experts have
conducted research based on the forbidden search algo-
rithm, simulated annealing algorithm, and genetic algorithm
to apply for the optimization of logistics distribution path,
but each algorithm has its limitations and needs to be im-
proved and optimized or combined with other algorithms to
study the path optimization problem. To analyze and study
an improved genetic algorithm applied to the path opti-
mization in the distribution link of a logistics system, firstly,
a mathematical model is constructed according to the
problem description. (en, the chromosomes with the best
fitness are generated in the population from one generation
to another through the operations of selection, heredity, and
mutation, and each generation is subject to superiority and
inferiority until the convergence conditions are satisfied.(e
algorithm is then calculated and validated by simulation
based on the experimental data.

3. Intelligent Analysis of Supply Chain
CoordinationBased on the Internet of Things

3.1. Intelligent Coordination System Design and Key
Technologies. Using intelligent technology as a platform, by
imitating human thinking, learning, reasoning and other
intelligent behaviors, the coordination system can analyze
and make decisions on its own to solve certain problems in
the coordination system. It is a kind of intelligent coordi-
nation [18]. Figure 1 shows the overall structure of the
intelligent coordination system. In general, the intelligent
logistics system uses bar code, radio frequency identification
technology, sensors, and other technologies to identify and
collect logistics information, and then stores and performs
basic operations through the microprocessor in the em-
bedded system, and then the logistics system platform in the
scheduling layer manages various logistics information,
including order information, inventory information, and
distribution information, and at the same time adds the
application of algorithmic decision-making, and then
transmits the information through the wireless network.(e
information is then transmitted to the distribution service
personnel through wireless networks and the distribution
vehicles are located through GPS technology, thus realizing
efficient and optimal management of the logistics system,
which not only reduces logistics costs and resource con-
sumption but also reduces carbon emissions, thus making it
more friendly to the environment [19].

(e express life cycle is generally as follows: the general
cargo will first arrive in a city distribution centre, the dis-
tribution centre for initial sorting; some cities will be divided
into regions, so that the entire distribution centre will be
divided only to each district, pulled to each district
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distribution centre, and then divided into several parts
according to the courier’s delivery range [20]. (e coordi-
nation information system of a comprehensive coordination
system should integrate the information flow of each dif-
ferent business operation function, including the manage-
ment aspects of orders, distribution, inventory, and human
resources.

With the rapid development of online shopping, the
coordination in terms of e-commerce has characteristics,
such as the large scale of cargo volume and obvious peaks
and valleys, which render the e-commerce coordination
distribution different from other distribution centres.
E-commerce distribution centres are generally built on a
large scale, with many storage sizes, and pay great attention
to the improvement of inventory and distribution efficiency,
usually setting up a central distribution centre, a regional
distribution centre, and a secondary distribution centre in a
city.

(e professional coordination distribution centre is
dominated by third-party coordination enterprises. (is
kind of distribution centre has two important character-
istics—one is to have a relatively high transportation and
distribution capacity, and the other is a more suitable
geographical location. From these two points, the goods can
be delivered to the users promptly. (is kind of distribution

centre only provides coordination services, mainly inventory
management, and transportation and distribution services,
and the goods in the distribution centre still belong to the
producer or other providers who produced them; therefore,
the modernization of this kind of distribution centre tends to
be a higher priority [21]. (e problem of distribution centre
planning is the problem of carrying throughput capacity. In
the case of order overflow during the double 11 and other
preferential activities, the most central aspect is the reserve
of personnel and infrastructure equipment in the distri-
bution centre and the receiving and dispatching outlets.
During this period, the distribution centre operates 24 hours
without stopping, and how the set can maintain efficient and
accurate distribution depends on the reasonable and efficient
dispatching of each centre.

One of the primary tasks of distribution centre opera-
tions is punctuality, with high time requirements to deliver a
specific product to the customer at the time specified by the
customer. For the general distribution situation in the city, it
is considered that it is affected by the traffic conditions in the
city at different times of the day, and these conditions are
likely to vary from day to today. Also, another distinctive
feature of transport vehicles is that they must spend more
time stopping compared to the time they spend traveling.
(is is because it is not only necessary to load the goods to
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be transported in time before the goods depart, but some
unexpected situations may be encountered during trans-
portation, such as traffic jams or road construction. And,
when it is delivered to the customer on the vehicle, it must
be stopped and unloaded. If the customer has no place to
store the goods for the time being, sometimes they will wait
for the unloading due to the customer’s reasons. In
summary, many times during the distribution process of
the distribution center, it is impossible to schedule or
predict. Sometimes we can only rely on the experience of
the distribution center manager to guide the distribution
operation activities, as shown in Table 1.

First, the intelligent coordination information man-
agement system is researched and designed to have not only
the working process and related functions of integrating
each link in the coordination distribution process to im-
prove the efficiency of coordination distribution. (en, an
improved genetic algorithm is added to the logistics dis-
tribution system path optimization to optimize the distri-
bution path and select the optimal distribution route to
achieve the goal of shortening the transportation distance
and reducing the time and cost spent on logistics at the time
of logistics distribution tasks, in addition to the system
viewing the detailed status of logistics distribution tasks at
any time. So, this coordination system should not only
realize the centralized management and sharing of coor-
dination management but also control, analyze, and involve
in decision-making.

3.2. Analysis of Intelligent Coordination Distribution
Algorithms. In recent years, due to the spurt in e-commerce
prosperity and high-intensity competition driven by the
upgrade of coordination systems, the key problem is that the
existing coordinationmanagement system software still needs
to be improved on the spatial aspects of processing ability,
whether it is in the analysis of the geographical location of
distribution customers or the selected range of distribution
centres, or the route selection in distribution management.
Especially in the distribution of goods, how to overcome other
uncontrollable factors such as various transportation and
weather, and deepen the changes and upgrades of the co-
ordination system are issues of great concern to people [22].
With the situation of the complexity of traffic roads and the
diversification of coordination market demand in a two-
pronged way, a new kind of distribution centre is born fol-
lowing the trend, which is a kind of distribution centre more
focused on a certain coordination function. (e object of the
intelligent coordination system service in this paper is such a
distribution centre that focuses on inventory and distribution.
(e transportation cost of such a distribution centre will
occupy a large proportion of the total cost; so, many enter-
prises with advanced consciousness spare no effort to increase
research and investment in distribution management to
maintain a certain share in the market. To achieve a truly
intensive and intelligent coordination distribution model, it is
necessary to realize information sharing and information
interaction between supply chain enterprises. (e link be-
tween enterprises is a project, and all interactively shared

information is generated around the project. (erefore, the
Internet of(ings technology with item status information as
the main flow is exactly the key to constructing intelligent
coordination distribution covering the entire supply chain.
(rough the Internet of (ings technology, it is possible to
achieve seamless integration of information between supply
chains, instant communication of status, and instant col-
laboration of actions, thereby building a unified coordination
distribution service information platform, which provides an
intelligent distribution service model for the entire supply
chain.

(is, of course, translates into improvements in spe-
cific route selection, so vehicle path planning in distri-
bution is a top priority in coordination systems. (en, the
problem of choosing the distribution path so as to reduce
the dispatch of vehicles and the allocation of personnel
becomes an urgent problem for experts. (e content of the
path planning problem is mainly to describe a certain
number of customers, and the number of commodity
needs is also different. (e distribution center organizes
appropriate travel routes to deliver the goods to the next
station to deliver the goods. And according to specific
restrictions, such as the minimum mileage required, the
minimum cost, and the minimum time, it can meet
customer needs and bring huge revenue and value to
logistics enterprises.

M �
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. (1)

(e expert scores the relative importance of the elements
on a scale of 1–9 and obtains a judgment matrix between the
elements. (e meaning of the judgment matrix is the
judgment value of a two-by-two comparison of the im-
portance of other related indicators relative to a certain
indicator. When the tag enters the effective recognition
range of the reader and receives the instruction to read
information from the reader, the tag is activated and will
randomly select a time slot to send its data information to
the reader for data transmission. If more than one tag sends
data information to the reader for data transmission in the
same time slot, a tag collision will occur, causing any tag
information to be unsuccessfully read by the reader. If the
tags send data information to the reader at the same time, the
collision is complete. If the moment is different, it is a partial
collision. (e reader sends a feedback command and the
colliding tags again transmit data in a randomly selected
time slot.

P(n) �
(λt)

n+1
e
λt

n!
. (2)

Assume that a tag needs to occupy a time slot of length
T0 to transmit data information, the average value of tags
responding to the reader per unit time is λ, andG denotes the
input load. (e probability that only one tag responds to the
reader within T is
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P � e
− 2πT2

� e
− 2G

. (3)

Assume that S denotes the algorithm throughput rate,
i.e., the number of tags whose messages are successfully read
by the reader within a period of t. S is

S � GPe � Ge
− 2πT2

. (4)

Because each tag to be identified can only uniquely select a
time slot in each frame to transmit information to the reader,
the probability of collision is reduced. L is the frame length, the
number of tags is d, and the probability that a tag will randomly
select a time slot in a frame length to respond to the reader is

p �
2

L + d
. (5)

According to the principle of the binomial distribution
theorem, the probability that m tags are responding to the
reader at the same time in each time slot is

P X � m{ } � A
m
N

2
L + d

􏼒 􏼓
m

1 −
2

L + d
􏼒 􏼓

N− m

, (6)

S �
E(m � 1)

L
�

N

L
1 −

2
L + d

􏼓􏼒 􏼓
N− m

, (7)

L ≈
1 − (1/(L + d + N))

1 +(1/(L + d + N))
. (8)

It can be concluded that the throughput rate S of the
algorithm can achieve a maximum value of 0.368 when and
only when NL� 0 and that S is related to the value of the
frame length L, which varies with L. (is is shown in
Figure 2.

(e deterministic tag anticollision algorithm is based on
the principle of binary trees. (e algorithm divides the
collision labels into two subsets of 0 and 1. If a collision still
occurs in a subset, the subset is divided into two subsets of 0
and 1 again, and the cycle continues, and once a collision
occurs, it continues to split into two smaller subsets, until a
small branch at the bottom is successfully identified, then it
returns to another subset of the previous small branch to
continue to identify the labels. All these steps are repeated
for the entire binary tree until all tags are successfully read.
(is type of algorithm guarantees that every tag is recog-
nized and is therefore a deterministic tag collision pre-
vention algorithm.

Based on the state-transformed matrix, the Viterbi al-
gorithm based on the dynamic programming principle can

then be used for candidate path selection [23]. First, assume
an HMM model with the following model probability
mechanism: assume that the system is in one state in a finite
set of states at any discrete time unit. Each state in obser-
vation has a fixed probability distribution (eigenvector),
which is usually described by a joint Gaussian distribution
model, and transitions between states with a fixed proba-
bility, the value of which depends on the state the system was
in in the previous time unit (Markov chain one-step transfer
probability). (e functionality of the model depends on the
number of states that are abstracted and that are not visible
by themselves. (erefore, in the algorithm, the number of
states is chosen as a parameter, and each point to be passed
in the path is in one of a finite sequence of states, and each
point transitions between them with a fixed probability that
depends on the state between two adjacent points.

3.3. Experimental Design. For a long time, supply chain
managers have suffered from the lack of effective manage-
ment methods and technical tools to achieve scientific de-
cisions and plan to guide the business to achieve the best
operation, such as which production or operation points
should be supplied with goods in the warehouse? Howmuch
and in what way is the best supply? If new products are
produced, how to allocate existing supplier capacity or find
new supplier capacity to support the target capacity? How
much inventory should be stocked in advance to meet
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Table 1: Scaling scale.

Number Description Value
1 Type, packaging, quality, volume. 2
2 Model, load capacity, vehicle volume, transportation distance. 4
3 Distribution demand, distribution frequency, distribution point. 2
4 Vehicle driving distance, number of vehicles used, delivery time limit. 4
5 Meet time window requirements, meet customer distribution needs. 5
6 Distribution centre to customer path, customer to customer path. 7
7 Gathering goods, completion of vehicle distribution tasks. 6
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seasonal, holiday, and emergency needs?(e above questions
simply cannot be solved if you try to use manual methods or
simple calculations. To make optimal decisions on these is-
sues, it is necessary to have big data and the Internet of(ings
as the basis to accelerate the flow of information, coordi-
nation, and capital in the production process, such as the use
of bar codes, radio frequency identification, mobile terminals,
and other Internet of (ings technology applications to en-
hance warehouse guidance, operational reminders, and in-
formation collection functions to improve warehouse picking,
distribution efficiency, and operational quality [24]. Contract
documents (arrival order, delivery order, and quality assur-
ance order) use electronic signature and signature technology,
based on the information platform, to realize the full elec-
tronification of documents and accelerate the flow of con-
tracts and settlements.

(e mobile application app is used to improve the
convenience of business processing such as material supply
plan sharing, arrival and acceptance processing, and per-
formance evaluation, and to enhance the efficiency of em-
ployees. Using BI analysis to refine data, we can simulate and
optimize the entire supply chain network. (e objects of
simulation and optimization include projects, routes, pro-
cesses, products, warehouse nodes, etc., besides the business
related to the composition of these elements, which can be
either single-objective or multi-objective optimization, to be
able to respond quickly to uncertain business and optimize
the adjustment strategy. (erefore, emerging information
technology can enhance the dynamic configuration of the
supply chain; strengthen penalties for supplier quality
problem and evaluationmanagement; increase the pursuit of
responsibility for equipment quality problems, severely
punish suppliers with quality problems, and improve the
closed-loop processing mechanism for equipment quality
problems; strengthen the penalties for fraudulent qualifi-
cation performance, substandard quality, serious quality
problems, and integrity problems; and apply new technol-
ogies to share penalty information, and improve the cost of
supplier breach of trust and breach of contract. According to
the scope of responsibility management, the professional
department will quantitatively evaluate the supplier in terms
of manufacturing, on-site installation, operation and
maintenance. We make full use of big data technology,
establish an evaluation model, and establish a comprehen-
sive evaluation system coveringmultiple levels, including the
supplier's production scale, technical level, quality system,
sales service, etc. We apply the evaluation results to the
future bidding and procurement process, as shown in
Figure 3.

Establish a unified coordination mechanism for material
supply, and strengthen the company’s key projects, key
materials, key equipment material supply process control,
and coordination. For problems such as the concentration of
supply during the peak period of power grid construction, it
is necessary to proactively remind the construction man-
agement department to intelligently optimize the project
construction timing and delivery cycle to prevent stacking
“grabbing”. In response to the problem of supplier capacity
and transportation tension, it is necessary to strengthen the

intelligent prediction of capacity and transportation capacity
to ensure orderly staggering; strengthen communication and
interaction with major suppliers and carriers, and establish
strategic partnerships to ensure sufficient capacity. For
major political power protection, people’s livelihood proj-
ects, and industry expansion and other emergency project
needs, ensure the application of procurement and supply
“green channel” to meet emergency needs, explore the es-
tablishment of an appropriate amount of general supplies’
centralized reserve, accelerate the dynamic turnover, and
enhance the transfer capacity.

In the specific distribution execution, we manage the
distribution plan for the deliveredmaterials and combine big
data, mobile applications, and artificial intelligence tech-
nology to realize intelligent recommendations of the dis-
tribution plan [25]. En-route monitoring equipment realizes
en-route monitoring of key materials, early warning of
transportation risks and estimation of arrival time to ensure
punctual and safe delivery of materials. For example,
through the positioning of chips, the transportation mon-
itoring system can accurately grasp the location information
of coordination vehicles, plan the route of distribution, and
accurately estimate the arrival time of supplies. (e full
sharing of online and offline data realizes the efficient
docking of supply and demand. At the same time, the
transportation monitoring system also has an automatic
warning function. (e system automatically analyzes the
transportation status and sends transportation abnormality
warning information through data such as the trans-
portation speed, equipment status, and residence time of the
materials.

In the distribution and settlement, the contract is the
main line. Electronic signature and electronic signature
technology are applied to realize the online electronic flow of
the whole process of contract signing, contract modification
and contract settlement, and realize the timely sharing of
contract/change information and intelligent reminders [26].
In terms of waste, it is necessary to break the limitations of
materials and asset attributes, establish a cross-regional and
cross-professional physical unified deployment platform,
establish a cross-regional deployment mechanism for the
withdrawal of decommissioned equipment, and rationally
allocate available resources in the east, east, and central
regions.

(e value creation capability of the Intelligent Decision
Centre is to be fully utilized to support the company to build
a world-class energy Internet enterprise with excellent
competitiveness. All-round evaluation of equipment quality,
linkage research on grid planning classification, equipment
classification, and supplier classification should be carried
out to help the company implement accurate investment
strategies, and build an intrinsically safe grid. In-depth
analysis of the time consumption and cost of each business
link is required to carry out quantitative data-driven lean
management improvement, to help the company’s man-
agement transformation, and to aid upgrading [27]. (e
company’s industrial units should be empowered to carry
out analysis of manufacturing costs, product quality, market
positioning, and other operational activities to help them
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reduce manufacturing costs, improve product quality, and
enhance market competitiveness. (e company’s financial
unit should be empowered to carry out analysis of supplier
big data, innovate the service mode of combining industry
and finance, provide comprehensive and multilevel financial
services for suppliers in the energy industry supply chain,
help the company expand new profit growth points for
market-oriented business, and avoid some suppliers from
affecting the supply of materials for power grid construction
due to financing difficulties and expensive financing.

4. Results and Analysis

4.1. Analysis of Intelligent Distribution Results. Based on the
truck number, all the historical routes of the truck are taken
out from the software base platform and sorted according to
the frequency of transportation in the recent year. For the
convenience of elaborating the scheme, it is assumed that the

vehicle’s routes have not had duplicate origins, that is, the
vehicle has transported through four routes in the recent
year, called R1, R2, R3, and R4. Taking route R2 as an
example, it is assumed that its starting and ending points are
S2 and T2, respectively, and the relationship of the points is
shown in Figure 4.

Next, a circle of radius RS is made with the starting
point S2 as the centre. (e grid points inside this circle are
GP2, GP6, and GP7, so the route R2 will radiate as the route
matching fraction from GP2, GP6, and GP7 to the end of
the route T2, and the fraction decays with the distance from
the grid point to the point S2. (e radiation process is
shown in Figure 4. According to the rule, three starting grid
points GP2, GP6, GP7 are taken out, and since the endpoint
T2 is closest to grid point GP16, GP16 is taken out as the
end grid point.

When a truck delivers goods from point A to point B,
there is a high probability that it will take another order
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from point B to point A. (is order is called a return order.
In the process of dispatching the waybill and the corre-
sponding return order, it can be divided into the waiting
stage, dispatching to the source stage, starting stage, de-
livery stage, return order starting stage, and return order
delivery stage. When the truck is in the waiting stage, to
save costs, the truck will not start, and the driver will find
the waybill that can be dispatched to various freight
platforms and related communication groups. Most drivers
tend to complete the waybill and backorder transactions at
this stage in order to avoid the return journey caused by the
lack of stock due to no empty goods, so this time is the best
time to recommend the waybill and return. In order to
facilitate the transaction, the platform data view, the tra-
jectory of the truck and the stopping time can be used to
determine whether the truck is in this stage, as shown in
Figure 5.

As you can see in Figure 5, the truck data synchroni-
zation task runs once the program starts. (e route syn-
chronization task runs with the rule that a new task starts
immediately after the previous one ends, so there is a sit-
uation where all the tasks are connected. (e frequency of
the waybill data synchronization task runs differently before
and after 6 p.m., from once every 60 seconds to once every
600 seconds.

(e results of the questionnaire derived from the expert
method are entered through Pairwise Comparisons in the
Assess/Compare module of the software, as shown in Fig-
ure 6. (e blue arrow toward the left side indicates that
synergism capability is more important than integration
capability, and the red arrow toward the top side indicates
that configuration capability is more important than inte-
gration capability.

(e weighted super matrix is calculated by multiplying
each element of the local priority rank vector of the un-
weighted super matrix by the corresponding weight of the
group. If there is no comparison between two groups, the
default comparison value (weights of that group) is equally

important, and each column in the whole is normalized
(summed to 1) after the computational processing. Finally,
the weighting matrix is iterated several times, i.e., the
weighting matrix is repeatedly self-multiplied until it be-
comes stable and then normalized. (e limit super matrix is
obtained from the limit matrix in the computations module
of the software. (e values in the limit matrix represent the
global weights of the indicators in the row. Each row in the
limit matrix has equal values, and the data on the column is
the priority rank of the factor (node) on the left.

(e algorithm is simulated using MATLAB simulation
software. (e number of tags is 0∼1000 and the tag sequence
numbers are generated by a random sequence with a length
of 96 bit. In the stage of determining the tag query prefix, a
function is used to set the binary sequence to convert the
decimal number, and a function is used to set the decimal
number to convert the binary sequence. Since the value of
the number of bits m of the query prefix is related to the
number of tags, m is dynamically adjusted. If m is too large,
it will affect the energy consumption of the system and
increase the burden on the system. (erefore, the optimal m
is selected under the conditions of 1< 2m< L and n>> 2m
to obtain the best collision avoidance performance. Without
significantly increasing the energy consumption of the
system, the performance and efficiency of label recognition
can be improved. (e parameters are slightly adjusted in
different experiments, and the average value of 100 exper-
iments under the same conditions is chosen as the final
simulation result, as shown in Figure 7.

(e throughput rate of the algorithm represents the
average rate at which a tag successfully passes through a
channel or a node per unit time and its data information is
successfully received, i.e., the product of the probability that
a tag’s data information is successfully read within a certain
period and its input load. (e throughput rate of the al-
gorithm in this paper remains at 95% even when the number
of tags is 1000, which is a very stable trend. Although the
throughput rates of the other two algorithms are also stable,
the throughput rates of the DPPS algorithm are in the range
of 80% to 90%, and the LDPPS algorithm is stable at 90%.
(e throughput rate of the algorithm in this paper is 5%–
15% higher than that of the DPPS algorithm and 5% higher
than that of the LDPPS algorithm.

5. Analysis of Experimental Results

In the simulation experiment, given the location informa-
tion of 14 customer points, the crossover probability of pc0
takes the value of 0.72, and the initial variation probability of
pm takes the value of 0.25, and different experimental results
are obtained under different iterations, as shown in Figure 8,
where the horizontal and vertical coordinates indicate the
distance of relative paths, and each small cell is measured in
kilometres, where the solid red dots indicate the selected
customer points. (e red connecting lines represent the
sequence of the route through each customer point. In
Figure 8, the number of iterations is 100, and the sum of
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Figure 4: Route radiation process.
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paths is 4.69. In Figure 8, the number of iterations is 500, and
the sum of paths is 3.71. From the simulation results, it can
be concluded that the larger the number of iterations, the
smaller the sum of paths, and the closer to the optimal path.

(e data results were then compared with the results in
the genetic algorithm and tested 10 times, and the results are
shown in Figure 9. When the number of customer points
increases, the improved genetic algorithm is slightly smaller
than the genetic algorithm in terms of the average path,
indicating that the improved genetic algorithm has im-
proved performance for solving path optimization
problems.

According to the specific needs of the coordination
system management, the following five roles of coordi-
nation system information management are identified:
Super Administrator: Manager registered user with all the
rights of system operation. Order administrator: order
information placement, modification, and query opera-
tions. Inventory administrator: in and out of storage op-
erations. Distribution administrator: to not only manage
the operation of the waybill but also the distribution re-
sources and route selection operations. Order management
module: by the order management personnel to modify the
order information operations, such as modifying the order
number, modifying the information of the recipient, and
modifying the information of the sender, while confirming
the status of the order. It also confirms the status of the
order, such as pending, in-store, in-distribution, com-
pleted, etc. Inventory management module: the inventory
manager modifies the inventory information, mainly the
warehouse number, weight of goods, volume of goods,
order number, in-store date, out-store date, inventory
status information, etc. Distribution is a particularly im-
portant part of the coordination system, which is affected
by factors such as transportation distance, tools, time, and
transportation cost. (e business processing part of this
module mainly refers to waybill information processing
and query and distribution route selection function. In the
distribution route selection, the spatial information service

technology is mainly applied to the logistics system, its
powerful spatial analysis function is used to draw the
transportation path, and the logistics distribution opti-
mization model with improved genetic algorithm provides
the distribution manager with a scientific route decision
basis, as shown in Figure 10.

(e proposed framework of the smart supply chain is
debatable. By applying emerging information technology,
such as big data, Internet of (ings, artificial intelligence,
mobile Internet, etc., the supply chain has changed the
original organization and operation of the supply chain,
reconstructed new dynamic capabilities, transformed the
supply chain into a smart supply chain, and improved the
performance of the organization. Specifically, the emerging
information technology reconstructs the dynamic collab-
oration capability, dynamic integration capability, and
dynamic configuration capability of the supply chain.
Dynamic synergy refers to the effective arrangement of
tasks and resources, and the cooperation of all parties to
achieve the goal, to have the ability to plan the operation of
multiple resources, which is manifested as internal and
external synergy, cross-professional synergy, and cross-
regional synergy. Dynamic configuration capability refers
to the ability of business processes to adapt to changes in
the supply chain environment, requiring enterprises to
quickly implement the configuration of resources, such as
the flexibility of personnel, equipment, processes, and
resource inputs in the production process, which is
manifested in the organization’s flexible cooperation and
agile business. Dynamic capability directly acts on the
construction of an intelligent supply chain, and some
scholars separate dynamic capability from enterprise or-
ganizational resources and organizational methods, and
believe that dynamic capability achieves its role by
changing the way of organizational operation and breaking
organizational inertia.
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6. Conclusion

(is paper introduces the overall design of the smart co-
ordination system and the path optimization algorithm
scheme. (e B/S structure technology, SSM overall archi-
tecture technology, and Myasis technology used in the
software implementation of the system are also introduced.
A path optimization algorithm based on an improved ge-
netic algorithm is proposed. By comparing various path
optimization algorithms and investigating the path opti-
mization problem in distribution management, it is found
that the genetic algorithm has the characteristics of global
convergence and high concurrency, while the Viterbi al-
gorithm can find the optimal path by a backtrackingmethod.
A new path optimization algorithm is proposed by com-
bining genetic algorithm and Viterbi algorithm. (e design
and implementation of the main functions of the intelligent
logistics system are elaborated in detail; firstly, the intro-
duction, the system business process, and the development
environment are shown; this is followed by the login of this
system, the interface design of the four functional modules,
and the logic design of the key parts; and finally, the MySQL
data operation used in this system is explained in detail.
Also, the simulation results of the distribution management
module reveal that the proposed path optimization algo-
rithm has the shortest path and can effectively improve the
operation efficiency of the whole coordination system. (e

system designed in this paper is tested for functionality and
performance tests such as interface and compatibility. (e
test results show that the functions realized by the proposed
intelligent logistics system based on the path optimization
algorithm meet the basic requirements of the logistics
process, and the user experience of the system interface is
good, and it can run stably on the existing mainstream
browsers, achieving the expected goal.
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