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KEYWORDS Abstract With the continuous development of science and technology, the information age has
Internet of Things; arrived, and people have fully entered the information age. In this new era, Internet technology
Intelligent logistics; has achieved unprecedented development, and many innovative technologies have also been pro-
Scheduling model; posed. The competition in the logistics industry is becoming more and more fierce. Someone pro-
Algorithm optimization posed the concept of intelligent logistics. This concept has been continuously expanded and the

requirements have become higher and higher. Finally, an intelligent logistics management sup-
ported by the Internet of Things technology has emerged. technology. In our school’s research,
we mainly proposed an intelligent distribution model based on the Internet of Things. This model
not only optimizes the distribution process, but also proposes an efficient distribution strategy when
faced with a large amount of data. This technology mainly uses the information interaction tech-
nology in the Internet of Things, which can ensure that the average delivery speed is the fastest,
the average transportation distance is the shortest, and the time consumed in the logistics transmis-
sion process is the shortest. In the decision-making process of this intelligent distribution model, we
must first establish some intelligent distribution models controlled by multiple indicators. During
the experiment, we built a logistics perception system and used heuristic algorithms to solve the
packing problem. Answered. The mainstream solution algorithm we use genetic algorithm, a large
number of experiments and data show that this algorithm is scientifically based, and it has also
exerted its due effect in application. This article mainly analyzes the impact of the intelligent logis-
tics system provided by the Internet of Things technology, and then looks forward to the future
development trend of the system. We hope that through the analysis of the status quo, we can pro-
mote the further development of my country’s Internet of Things technology, and also promote the

further development and optimization of my country’s intelligent logistics system technology.
© 2021 THE AUTHOR. Published by Elsevier BV on behalf of Faculty of Engineering, Alexandria
University. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org,
licenses/by-nc-nd/4.0/).
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which country consumers are, their concepts are constantly
changing with the change of the times. In the past, the prod-
ucts on the market were mostly single and simple. With the
increasing requirements of people’s material life needs, the
products on the market have gradually changed from a single
simple model to more diversified. People can have more
choices and can better meet people’s needs. However, under
such conditions, certain manufacturing companies must be
able to produce a large number of low-cost, high-quality,
and diversified products in a relatively short period of time.
Only in this way can companies survive the market competi-
tion. At present, many manufacturing enterprises in my coun-
try have begun to transform their industrial models. The
original production model of the enterprise was single in vari-
ety, and the production scale was also in small and medium
batches. In order to better meet the needs of the market, these
companies began to expand the types of products, change the
production mode, and expand the scale of production. How-
ever, the increase in the variety of products will lead to more
complex product processes, and various unpredictable condi-
tions will occur in the production line, and sometimes the
raw materials in the production workshop are difficult to be
accurately controlled. Many traditional workshop logistics
have decades of history and need to be combined with modern
emerging logistics technologies to meet the requirements of the
new era. The workshop should be intelligent and informatized,
so that there are fewer and fewer problems in the production
process. (see Figs. 1-10).

The rise of the Internet of Things technology is not long,
and the development history is still relatively short. Although
the development of this technology is not long, it has attracted
everyone’s attention since it appeared. Researchers in my
country attach great importance to the development of the
Internet of Things technology, and gradually apply the Inter-
net of Things technology to a variety of enterprises, realizing
digital modernization for various workshops, and providing
technical support. In the previous production workshop, some
information could not be obtained in time, which caused prob-

Fig. 1

lems in cooperation between departments. Sometimes, because
there is no reasonable algorithm to plan the delivery method, it
may cause the delivery route to be wrong, the delivery distance
will be greatly increased, and the delivery time may even be
excessively extended. In some cases, due to the problem of
the delivery vehicle, it may lead to errors in the delivered items,
or even the accumulation of items in the warehouse, which will
greatly affect the production efficiency of the company and
also affect the company’s own image. We use the Internet of
Things technology as support to make the logistics distribution
system in the workshop more intelligent and transparent, so
that we can directly perform visual management during man-
agement, thereby greatly improving the efficiency of logistics
distribution (see Tables 1 and 2).

2. Related work

With the continuous development of information technology,
the information age has come, the network is flooded with peo-
ple’s surrounding environment, the emergence of the Internet
of Things technology is also a matter of course. People’s lives
and the Internet are closely linked. From the literature [1] we
can see the status quo of the development of Internet of Things
technology at home and abroad. At the same time, in the liter-
ature [2], a system architecture of the Internet of Things
belonging to China is also designed, and a new design method
is proposed in combination with this architecture. Literature
[3] mainly uses the SNMP protocol to achieve effective man-
agement of China’s Internet of Things system. Literature [4]
mainly proposes that in a universal environment, many com-
puters will adjust in time to provide more appropriate services
according to external conditions. But in a wide range of envi-
ronments, we lack standardized technologies to enable com-
puters to provide appropriate information services.
Therefore, the research mainly conducted an in-depth discus-
sion on the standard of pervasive computing, thus explaining
the definition of a standard under development. Literature
[5] mainly conducted a simple analysis of the current Internet

10T system architecture.
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Fig. 2 A possible chromosome.

Fig. 3  Schematic diagram of chromosome crossover operation.

Fig. 4 Schematic diagram of chromosome mutation operation.

of Things system, and conducted an in-depth discussion on the
problems existing in the definition of the scale system. At the
same time, this article also reads relevant literature on the
Internet of Things, understands the next-generation develop-
ment of the Internet of Things technology, and also sorts out
the relationship between the Internet of Things technology
and wireless sensor networks. Literature [6] mainly designed
a new system model by classifying [oT service types and nodes,
which is based on IoT nodes. The literature [7] mainly con-
ducted an in-depth understanding and analysis of the concepts
and characteristics of the Internet of Things, and at the same
time gave a certain introduction to the connection between
the Internet of Things and sensor networks. Literature [8]
mainly proposed the architecture of the ubiquitous sensor net-
work, and thus put forward the research suggestions on the
architecture of the Internet of Things. At the same time, this
article also summarized the main technologies involved in
the Internet of Things technology, and then summarized its
development status and put forward relevant suggestions. Lit-

erature [9] mainly proposes a security architecture for the
Internet of Things in view of the existing wireless sensor net-
work security research. The article also introduces in detail
the realized IoT security verification system, which optimizes
the path of logistics transportation vehicles, which is a very
critical point in the logistics distribution process. The opti-
mized route can ensure the minimum travel distance and the
shortest travel time, which can also reduce the cost of the logis-
tics company as much as possible. Literature [10] mainly
planned the routing problem of delivery vehicles in some work-
shops, and mainly used genetic algorithm to optimize the rout-
ing of vehicles. Literature [11] introduces a real-time vehicle
distribution system, which is applied to actual production,
which can realize real-time planning of vehicle distribution
routes. Literature [12] mainly classified the problem of vehicle
path optimization from different aspects. For example, the
problem of vehicle entry with capacity constraints and the path
planning problem with the shortest time, as well as the path
problem of multiple use of vehicles and dynamic planning of
the path problem. Literature [13] mainly proposes a solution
path, and the algorithms of dynamic programming can be
divided into precise algorithms and heuristic algorithms. Gen-
erally, we use heuristic algorithms to implement dynamic plan-
ning of paths, and we can keep trying in a limited time to get
the most reasonable answer. When solving NP-type problems,
the efficiency of heuristic algorithms is very high, such as the
genetic algorithm used in this article, the traditional simulated
annealing algorithm and the now more popular neural net-
work algorithm are all heuristic algorithms. Literature [14]
mainly uses the improved genetic algorithm to optimize the
driving route of the vehicle, and avoids the premature end of
the genetic algorithm through multiple inversions. Literature
[15] mainly applied hybrid genetic algorithm to the optimiza-
tion problem of vehicle path with time window. Experiments
show that this hybrid genetic algorithm can prevent the results
from falling into the local optimal solution, and can greatly
improve the delivery efficiency of vehicles. Literature [16]
mainly optimizes the vehicle path under multiple fuzzy condi-
tions. First, the optimization of the vehicle was modeled, and
some uncertain factors in the production process should also
be considered in the process of modeling. According to the
established model, a hybrid intelligent algorithm is proposed.
This algorithm improves the convergence speed of the algo-
rithm through double selection and double mutation, and
has demonstrated its effectiveness in practice. Literature [17]
uses traditional genetic algorithm to optimize the vehicle path.
Literature [18] uses the traditional simulated annealing algo-
rithm to optimize the vehicle path. Literature [19] uses the tra-
ditional artificial neural network algorithm to optimize the
vehicle path.
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Fig. 5 Genetic algorithm road map.

3. Intelligent logistics scheduling model construction and
algorithm optimization based on Internet of Things technology

3.1. Application of Internet of Things technology

3.1.1. Internet of Things architecture

The development of the Internet of Things technology marks
the start of the third wave of the world’s information industry.
The Internet of Things enables all objects in the world to be
connected together through a network. The Internet of Things
technology mainly spreads information through the use of var-
ious devices such as infrared sensors and laser scanners, and
connects all things on the earth to the Internet, so that infor-
mation can be exchanged [20]. In the Internet of Things sys-
tem, each object can realize automatic positioning and
identification management. At the same time, we must also
ensure that our information security mechanism must monitor
every object in the Internet of Things in real time, and be able
to locate it. Once a fault occurs, it can be resolved and alarmed
in time. At the same time, if there is a security problem in the
system, it should be managed, dispatched and remotely con-

trolled by a dedicated manager [21]. Security personnel must
remotely maintain the Internet of Things system anytime and
anywhere and regularly perform online upgrades. At the same
time, in the IoT system, we must also focus on energy saving
and high efficiency.

In the architecture of the Internet of Things, the top layer is
the perception layer of the Internet of Things. The perception
layer is also the basic component of the Internet of Things sys-
tem to perceive the outside world. This layer is mainly a net-
work composed of a large number of sensor nodes. The
perception layer can realize the dynamic perception of the
external world [22]. The network layer of the Internet of
Things mainly provides infrastructure services for the Internet
of Things system. The network layer is mainly established on
the basis of the existing mobile communication network, and
is connected to the Internet through various access devices
and output devices. The existence of the network layer enables
the Internet of Things system to be connected and integrated
with the Internet system, and it can also resolve various infor-
mation. The application layer of the Internet of Things is
mainly to solve some ubiquitous problems, mainly to combine
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Fig. 6 Boxing module algorithm flow chart.

Fig. 7 Comparison of optimal packing and distribution time between workshop intelligent distributor algorithm and classical genetic

algorithm.

some technologies of the Internet of Things with related tech-
nologies, to achieve the integration of information technology
in different industries, and to provide solutions for various
problems that arise.

3.1.2. Internet of Things technology based on RFID system

The Internet of Things technology integrates a variety of
brand-new information technologies. It is not like the tradi-
tional Internet in the past that only realizes the transmission
of information, but connects all objects on the earth with the
network, and truly realizes the The connection between. With

the increasing popularity of the Internet, the application of
information technology has become more and more extensive
[23]. We connect all objects in the world to the Internet, which
can make people’s lives more and more intelligent and conve-
nient, and will further affect the country’s economy and future
industrial development. At present, the Internet of Things
technology is also constantly developing and breaking
through, and is gradually developing in two aspects: compre-
hensive perception and intelligent applications. The RFID sys-
tem is relatively mature and has been applied to many
industries, such as the pharmaceutical industry and agricul-
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Fig. 8 Comparison of optimal packing index between workshop intelligent dispenser algorithm and classical genetic algorithm.

Fig. 9 Comparison of optimal distribution distance between workshop intelligent distributor algorithm and classical genetic algorithm.

Fig. 10 Comparison of total time loss optimization between workshop intelligent dispenser algorithm and classic genetic algorithm.

tural products. In the industrial field, RFID can realize real-
time tracking and investigation of the working conditions of
production equipment, while also being able to efficiently man-

age some assets [24]. Using this technology, we can determine
the number of different products on the production line. The
RFID system can adapt to the environment and exert its opti-
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Table 1 Frequency information of RFID reader.
Frequency Range Main Working principle
band (MHZ) application
frequency
(MHZ)
Low 0.03— 0.124, 0.133 Work through inductive
frequency 0.3 coupling
High 3-30 13.55 The voltage on the antenna
frequency can be changed by
changing the on—off
condition of the load
resistance on the inductor
UHF 300- 860-960 The radio frequency signal

3000 between the reader and the
electronic tag will be
reflected when it hits the
target, and then the target
information will be fed
back to the background

mal performance under different conditions. Different indus-
trial fields have different requirements for the frequency and
performance of this technology.

When choosing a reader, we mainly choose the reader by
judging the frequency of the reader. The frequency of the
reader is mainly based on the frequency of the wireless signal
transmitted by it, and it mainly includes three ranges. The
main information of the frequency of the reader is shown in
the table above.

We have summarized the characteristics of the three stages
of reader frequency, and the results are shown in the table
above. In order to maximize the performance of the reader,
we need to select a suitable antenna for pairing. When choos-
ing an antenna, we should not only consider the impedance
and other parameters of the antenna, but also the radiation
capability of the antenna. Generally speaking, the stronger
the radiation capability of the antenna, the higher the possibil-
ity of its own value-added. The polarization of the antenna
determines the quality of the antenna’s signal [25]. If the polar-
ization mode of the antenna is the same as the electromagnetic
wave polarization mode, then the electromagnetic wave signal
it can receive is effective. The impedance of the antenna mainly
determines the quality of communication. When the impe-
dance of the antenna and the impedance of the electronic tag
are the same, the power of the antenna can reach the highest
and the communication quality can be the best. Otherwise,
the communication quality will be seriously affected. The per-
formance of the antenna is also affected by the influence of the
external environment and the shape of the article. The environ-
ment like metal can affect the propagation of electromagnetic
signals.

3.2. Intelligent logistics scheduling model construction and
algorithm optimization

3.2.1. Model construction

In the production process, due to the different abilities of the
staff, their work efficiency and time spent are also different,
and the benefits produced are also different. Therefore, when
assigning personnel, we should consider the work efficiency

Table 2 Application characteristics

various frequency bands.

of RFID equipment in

Frequency
band

Features

Application scenario

Low
frequency

(1) The cost of electronic
tags is not high;

(2) The amount of data
stored in the label is

Can be applied in scenes
such as animal
husbandry and identity
recognition

relatively small;

(3) The reading distance
is relatively short

(4) Various shapes;

(5) The antenna
directivity is relatively
weak.

(1) In this frequency
band, the cost of
electronic tags and
readers is relatively high;
(2) The amount of
information stored in the
label is relatively large;
(3) Longer readable
distance;

(4) It can identify some
high-speed moving
objects;

(5) The shape of the
reader is card-shaped;
(6) The directivity of the
antenna is relatively
strong;

(7) It is recognized
globally;

(1) The reading distance
can be very far;

(2) The transmission
speed is very fast;

Can be used in access
control, large amounts of
data transmission, etc.

High
frequency

It can be used in
scenarios such as air
parcel, supply chain,
container, production
line automation, etc.

UHF

of personnel and assign tasks according to certain standards,
so that the time spent on completing the total tasks is mini-
mized [26]. This can ensure the highest efficiency. This is a clas-
sic problem in operations research, that is, the distribution
problem. When the distribution amount is good, this distribu-
tion method has extremely high application value and good
development prospects. In the process of logistics transporta-
tion in an enterprise, many logistics equipment are often
required, and the delivery speed of different logistics equip-
ment is also different. We must use this method to assign
and allocate logistics equipment [27]. If there are a total of
N logistics delivery personnel, and the number of logistics
equipment is M, we can use the average delivery speed to
express the work ability of an employee. Then we can calculate
that when an employee is working with a certain logistics
equipment, his work ability can be expressed as:

Vi=AVi+ (1 =)V, (1)
Vi=ai+b; )

Under the condition of ensuring the shortest total time,
model it:
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Further optimize the model: .

Zykw =W (19)

. - o Sy
minT = ; Zj:l ; (6)

VijiXitts
n

> xn=1 (7)

i=1

TS
1< in’ts <b; (8)
ts=1

If the number of personnel is larger than the volume of
goods, optimize the model:

n 7S S
. m s
minT=3% "> ©)
=1 IS Vi

i)([f/,Y =1 (10)
i=1

TS
OSZXI’MSI (11)
ts=1

When packing boxes, we need to pay attention to the uti-
lization of the boxes, the weight that the boxes can carry and
the stability of the boxes. When measuring the size of a box,
we generally consider its space utilization. We use a weight
loading function to determine the weight of the box to analyze
whether the box will be damaged. We use the center position
function to represent the stability of the box. If the center of
gravity month of the box is, the lower the center of gravity,
the more stable the whole. The expression function of space
utilization is as follows:

Zjvzl Lwhinum;
LWH

The weight loading rate function is as follows:

CR = % 100% (12)

N
WR = Sl igmuny /G x 100% (13)
0

The center of gravity position function is as follows:

CG— [1.5L — (X1 g xnum; x BMP) /S g, xnum]
L
x 100% (14)

After weighting, the objective function becomes:

F =k CR+kiWR+ k,CG (15)

Considering the shortest path length, the mathematical
model can be optimized as:

K

XW: Z«\‘ko\« =W (20)

w=1 k=1

At the same time, the delivery of materials cannot be too
fast or too slow, and there must be a time range.

3.2.2. Algorithm optimization

After we build the model, we use genetic algorithm to optimize
the model, but genetic algorithm cannot affect the specific
parameters in the model. We must transcode the parameters
and then turn them into chromosomes with genetic structure.
Only when chromosomes are coded can the application of
genetic algorithms be affected. When choosing the coding
method, we mainly used multi-part coding, dividing the gene
into 4 parts. The chromosome model is shown in the figure
below.
The fitness function is expressed as:

1
F(v) = o k=
Z[:l Wiy,
Using the roulette algorithm to calculate the fitness value of
the chromosome is:

1,2,3,-- (1)

eval(Uy;) = F(x") = minZ?:l Wy, k=123, (22)
The total fitness of the group can be calculated as:
pop _size
F= " eval(Uy) (23)
=1
The probability of a single chromosome being selected is:
eval(Uy)
=" 24
D F (24)
The cumulative probability can be calculated as:
k
O = ZP/ (25)
=

L

p=)_p (26)

The process of chromosome crossing operation is shown in
the figure below.

The parental chromosomes can be divided into three parts.
The first part is used to indicate the number of the staff and the
corresponding logistics equipment number, the second part is
used to indicate the delivery order, and the third part is the

https://doi.org/10.1016/j.aej.2021.04.075
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delivery time. We use population diversity to prevent the algo-
rithm from falling into the local optimal solution prematurely.
At the same time, we manually add a mutation operation to
make the offspring produce completely new individuals.

As shown in the figure above, the parental chromosomes
can be divided into three parts. The first part is used to indicate
the number of the staff and the corresponding logistics equip-
ment number, the second part is used to indicate the delivery
order, and the third part indicates Delivery Time.

When calculating, first of all, we need to specify the size of
the population by determining the fitness function, and at the
same time we set the probability of crossover and the probabil-
ity of mutation [28]. Then, we encode it according to the rules
of multi-part encoding. We need to take a reasonable value for
the initial population, and then calculate the fitness function of
each individual in the population. Perform crossover and
mutation according to the corresponding rules, so that new
individuals are produced in the population. The algorithm is
used to judge the population to determine whether it has
reached the maximum number of evolution. If it is not satis-
fied, then continue to cross and mutate. If the maximum num-
ber of evolutions required by the algorithm has been met, then
the result is output. Finally, decode the chromosome and out-
put the complete solution. The main process is as follows.

When packing, we should decide the packing order accord-
ing to the logistics delivery method and distribution route. The
packing order should be opposite to the delivery order, so that
it is more convenient to unload the goods. We need to box the
items to be delivered in turn. After the boxing is completed, we
also need to judge the capacity and volume quality of the box
in the algorithm. In the actual application process, because the
quality and shape of the boxed object itself may affect the box-
ing result, we cannot determine whether the article can be
packed into the box only by judging the quality. We need to
reopen new containers to load such goods.

The flow of the algorithm is shown in the figure above. First
of all, we need to find the current logistics number, then deter-
mine the maximum load-bearing capacity of the loading equip-
ment, and determine the size of the loaded container and other
parameters. Then, judge whether the container has reached the
maximum load-bearing capacity at this time. If the container
has not reached the maximum load-bearing load, then we will
gradually unload the objects from the list [29]. If the container
has reached the maximum load, we need to reopen a brand
new container and load it. We also need to determine whether
the currently loaded items meet the existing load-bearing
space, and also determine the shape of the object itself. If
the container can still be loaded, then we continue to load
using the maximum flush loading algorithm. If it can no longer
be loaded, we output the current packing plan.

3.2.3. Algorithm verification

We verify the algorithm in actual applications. The demand
information of each station is shown in Table 3, and the dis-
tance information between stations is shown in Table 4. We
use two algorithms for delivery. The parameter information
of the two algorithms is shown in Table 5.

The convergence trend of the two algorithms is shown in
the figure below.

As can be seen from the above figure, the use of the work-
shop intelligent dispenser algorithm is faster than the classical

Table 3 Station information table.

Station number Demand/unit Material demand time/min
1 3.7 (33,37,39)

2 5.1 (5,7.5,10)

3 2.6 (26,26,30)

4 2.7 (18,20,20)

5 4.5 (15,18,21)

6 4.4 (30,34,36)

7 5.8 (9,10,12)

8 2.9 (22,25,26)

9 4.6 (30,33,35)

genetic algorithm. After changing the parameters, the conver-
gence trend of the two algorithms is shown in the figure below.

From the above figure, the intelligent dispatcher algorithm
of the workshop is not much better than the traditional genetic
algorithm.

After adjusting the weights, the convergence trend of the
two algorithms is shown in the figure below.

As can be seen from the above figure, the workshop intelli-
gent dispenser algorithm converges faster and has higher effi-
ciency than the classical genetic algorithm. After adjusting
the weights, the convergence trend of the two algorithms is
shown in the figure below.

It can be seen from the above chart that the workshop intel-
ligent dispenser algorithm is much better than the classical
genetic algorithm in many aspects.

4. Intelligent logistics scheduling strategy based on Internet of
Things technology

4.1. The impact of IoT technology on smart logistics

4.1.1. Information synchronization and sharing

The use of Internet of Things technology to manage smart
logistics is to enable better synchronization and sharing of
information. In the process of managing intelligent logistics,
we use the network to track some logistics resources in real
time. Once a problem occurs in a certain link in the supply
chain, we can find and solve it in time. At the same time, the
use of the network can also realize the real-time sharing of
information and ensure the accuracy of information [30]. No
matter what the problem is, we can find and solve the problem
accurately and timely. Using Internet technology we can
achieve the synchronization of information, which can greatly
promote the development of the logistics industry, and can
also promote market changes. At the same time, with the sup-
port of this technology, companies can have a rough grasp of
market demand and will not easily cause inventory
accumulation.

4.1.2. Optimize the management process

In the process of intelligent logistics management, we also need
to optimize the logistics supply chain accordingly, and trans-
form the logistics from the production mode, so as to optimize
the links of logistics production and improve the efficiency of
logistics. In the process of management, we can optimize the
management process by optimizing the model. The use of
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Table 4 Distance between stations and driving schedule.

Driving time

Travel distance Station 0 1 2 3 4 5 6 7 8 9
0 10 5 9 11 5 11 7 10 10
1 23.33 6 5 7 8 6 8 11 10
2 27.10 24.02 9 7 9 13 7 11 11
3 12.31 16.44 15 6 6 11 6 6 9
4 26.50 36.63 18.5 21.07 8 10 11 9 10
5 11.34 33.27 30.12 20 21.65 10 10 12 9
6 7.04 29.26 32.37 18.64 28.7 9.62 10 10 9
7 7.83 26.80 34.4 19.51 33.55 14.73 6.02 5 6
8 21.92 25.29 43.5 28.99 47.83 31.41 22.40 17.20 10
9 20.00 7.96 29.8 18.35 39.76 31.74 25.80 21.90 17.45

Table 5 Basic parameter table.

Population size Terminating  Crossover Mutation
pop_size algebra T probability Pc  probability Pm
100 200 0.8 0.02

the Internet of Things technology can better avoid human
errors. Once problems occur, they can be solved in time, and
many losses can be avoided. At the same time, after optimizing
the management process, we can greatly improve the work effi-
ciency and quality of the logistics industry, and better manage
the logistics links. The real-time information is also higher and
the accuracy is better.

4.1.3. Visualizing the supply chain

The use of Internet of Things technology can realize the visu-
alization of the process of managing the supply chain. We can
use visualization technology to observe the logistics informa-
tion in real time. During the actual operation, we can mark
the products and view them through the marked points. In this
way, managers can better manage resources and make the
management process more transparent and open.

4.2. Smart logistics risk management and control strategies

In addition to optimizing the management process, we also
need to control the risks that may appear in the logistics sys-
tem and make timely response strategies. We should grasp
the sudden disasters that may appear in the logistics network
in time, control them from the source of danger, and prevent
them from the process of dangerous spread. Once the risk
breaks out, we should have a timely response policy to prevent
the rapid spread of the risk.

4.2.1. Improve material security in areas with high disaster risk

There are some areas with high risk of disasters that the logis-
tics guarantee mechanism is not perfect. We should attach
great importance to these areas, improve their logistics guaran-
tee mechanism, and establish a reliable material storage sys-
tem. China is the third largest country in the world with a

very vast land area. There are natural disasters in many areas
of China. Because some border areas are located in the vol-
canic earthquake zone, they are very prone to volcanic earth-
quakes. In some areas, the soil is not strong enough to cause
mudslides and other disasters. All these areas should establish
a material guarantee system and carry out material reserves in
a timely manner. At the same time, in order to ensure that the
stored materials can be used when needed, we should also con-
trol the risks from the source to ensure that the emergency sys-
tem can be effectively implemented.

4.2.2. Establish an efficient emergency communication system

As many areas of China are prone to sudden disasters, we
should not only store materials in a timely manner and estab-
lish a good material security system, but also establish an effi-
cient emergency communication system. In areas with a high
incidence of such disasters, the material storage points in these
areas must have a certain ability to deal with risks, as well as
efficient emergency rescue capabilities. This can ensure effec-
tive prevention of the spread of risks, and can also reduce
the extent of risk damage. From the simulation results of the
experiment, it can be seen that if the reliability of the demand
point is relatively high, the resistance to risk will also be rela-
tively high, which is also very obvious. The reliability of the
materials we store in disaster-prone areas and the reliability
of the external communication emergency system determine
the reliability of our system. Therefore, it is very meaningful
for us to establish an efficient emergency communication
system.

4.2.3. Build a rapid rescue response mechanism

When disasters occur in some disaster-prone areas, our logis-
tics may face various risks. Once the logistics has risks, it will
quickly spread. Therefore, in addition to timely material stor-
age, we also need to build a rapid rescue response mechanism.
By simulating the rescue time, we explored the impact of the
rescue speed of emergency supplies on risk. The simulation
results show that the faster the rescue of materials, the lower
the risk of spread. Therefore, in the event of a disaster, we
must first build an emergency relief platform so that emergency
relief materials can be delivered to the designated address.
Reduce the deployment of useless materials, which can
increase the speed of rescue, control the spread of risks, and
reduce national losses.
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5. Conclusion

The history of my country’s Internet technology development
is relatively short, and it is still in its infancy. There are still
many shortcomings in this technology, and it needs to be fur-
ther improved. With the continuous development of science
and technology, the Internet of Things technology is also con-
stantly innovating, and all countries in the world attach great
importance to this technology. This technology has been
applied to intelligent logistics management, which has pro-
moted the continuous development of the logistics industry.
Such technology will continue to develop and mature, and
intelligent management can also be realized in other fields.
Using the Internet of Things technology as the basis to
improve the level of intelligent logistics management can not
only establish a good corporate image, but also enhance the
competitiveness of the company, and it can also make the com-
pany more professional.

Declaration of Competing Interest

The authors declare that they have no known competing
financial interests or personal relationships that could have
appeared to influence the work reported in this paper.

References

[1] L. Sivanandam, S. Periyasamy, U.M. Oorkavalan, Power
transition X filling based selective Huffman encoding
technique for test-data compression and Scan Power
Reduction for SOCs, Microprocess. Microsyst. 72 (2020) 102—
137.

[2] B.K. Mohanty, P.K. Meher, S.K. Singhal, M.N.S. Swamy, A
high-performance VLSI architecture for reconfigurable FIR
using distributed arithmetic, Integration 54 (2016) 37-46.

[3]1 Y. Lu, S. Duan, B. Halak, T.J. Kazmierski, A cost-efficient
error-resilient approach to distributed arithmetic for signal
processing, Microelectron. Reliab. 93 (2019) 16-21.

[4] N.V. Malathkar, S.K. Soni, A near lossless and low complexity
image compression algorithm based on fixed threshold DPCM
for capsule endoscopy, Multimed. Tools Appl. (2020) 1-16.

[S] N. Joshi, T. Sarode, Validation and optimization of image
compression algorithms, in: Information and Communication
Technology for Sustainable Development, 2020, pp. 521-529.

[6] P. Turcza, M. Duplaga, Energy-efficient image compression
algorithm for high-frame rate multi-view wireless capsule
endoscopy, J. Real-Time Image Proc 16 (5) (2019) 1425-1437.

[7] D. Lanz, A. Kaup, Graph-based compensated wavelet lifting for
scalable lossless coding of dynamic medical data, IEEE Trans.
Image Process (2019) 1526—-1542.

[8] S.S. Ilango, V. Seenivasagam, R. Madhumitha, Hybrid two-
dimensional dual tree—biorthogonal wavelet transform and
discrete wavelet transform with fuzzy inference filter for robust
remote sensing image compression, Clust. Comput. 22 (6) (2019)
13473-13486.

[9] S. Nirmalraj, G. Nagarajan, Biomedical image compression
using fuzzy transform and deterministic binary compressive
sensing matrix, J. Ambient Intell. Hum. Comput. (2020) 2103—
2213.

[10] N. Zikiou, M. Lahdir, D. Helbert, Support vector regression-
based 3D-wavelet texture learning for hyperspectral image
compression, Vis. Comput. 1-18 (2019).

[11] L. Wei, Q. Sun, X. Gao, Kernel Generalized Canonical
Correlation and a New Feature Fusion Strategy, in:

International Conference on Artificial
Security, 2019, pp. 488-500.

[12] J. Zhang, J.E. Fowler, G. Liu, Lossy-to-lossless compression of
hyperspectral imagery using three-dimensional TCE and an
integer KLT, IEEE Geosci. Remote Sens. Lett. 5 (4) (2008) 814—
818.

[13] B. Penna, T. Tillo, E. Magli, G. Olmo, Transform coding
techniques for lossy hyperspectral data compression, IEEE
Trans. Geosci. Remote Sens. 45 (5) (2007) 1408—1421.

[14] L. Wang, J. Wu, L. Jiao, G. Shi, Lossy-to-lossless hyperspectral
image compression based on multiplierless reversible integer
TDLT/KLT, IEEE Geosci. Remote Sens. Lett. 6 (3) (2009) 587—
591.

[15] J. Li, Z. Liu, S.-F. Tian, An efficient onboard compression
method for multispectral images using distributed post-
transform in the wavelet domain in conjunction with a fast
spectral decorrelator, Optical Rev. 26 (2) (2019) 247-261.

[16] A. Chakraborty, A. Banerjee, A memory and area-efficient
distributed arithmetic based modular VLSI architecture of 1D/
2D reconfigurable 9/7 and 5/3 DWT filters for real-time image
decomposition, J. Real-Time Image Proc. (2019) 1-26.

[17] C. Egho, T. Vladimirova, M.N. Sweeting, Acceleration of
karhunen-loeve transform for system-on-chip platforms, in:
2012 NASA/ESA Conference on Adaptive Hardware and
Systems (AHS), 2012, pp. 272-279.

[18] I. Blanes, J. Serra-Sagrista, Cost and scalability improvements
to the Karhunen-Loéve transform for remote-sensing image
coding, IEEE Trans. Geosci. Remote Sens. 48 (7) (2010) 2854—
2863.

[19] 1. Bravo, M. Mazo, J.L. Lazaro, et al, Novel HW architecture
based on FPGAs oriented to solve the eigen problem, IEEE
Trans. Very Large Scale Integr. (VLSI) Syst. 16 (12) (2008)
1722-1725.

[20] P. Hao, Q. Shi, “Matrix factorizations for reversible integer
mapping, IEEE Trans. Signal Process 49 (10) (2001) 2314-2324.

[211 S. Mei, M.B. Khan, Y. Zhang, Q. Du, Low-Complexity
Hyperspectral Image Compression Using Folded PCA and
JPEG2000, in: IGARSS 2018-2018 IEEE International
Geoscience and Remote Sensing Symposium, 2018, pp. 4756—
4759.

[22] X. Delaunay, M. Chabert, V. Charvillat, et al, Satellite image
compression by directional decorrelation of wavelet coefficients,
in: 2008 IEEE International Conference on Acoustics, Speech
and Signal Processing, 2008, pp. 1193-1196.

[23] X. Delaunay, M. Chabert, V. Charvillat, G. Morin, Satellite
image compression by post-transforms in the wavelet domain,
Signal Process 90 (2) (2010) 599-610.

[24] S. Chander, P. Vijaya, P. Dhyani, Fractional lion algorithm—an
optimization algorithm for data clustering, JCS 12 (7) (2016)
323-340.

[25] C. Shi, L. Wang, Remote sensing image compression based on
adaptive directional wavelet transform with content-dependent
binary tree codec, IEEE J. Sel. Topics Appl. Earth Observ.
Remote Sens. 12 (3) (2017) 934-949.

[26] H.S. Shihab, S. Shafie, A.R. Ramli, F. Ahmad, Enhancement of
satellite image compression using a hybrid (DWT-DCT)
algorithm, Sens. Imaging 18 (1) (2017) 1-30.

[27] J. Li, X. Fei, Y. Zheng, Compression of multispectral images
with comparatively few bands using posttransform Tucker
decomposition, Math. Probl. Eng. (2014) 2132-2245.

[28] H.C. Shih, A survey of content-aware video analysis for sports,
IEEE Trans. Circuits Syst. Video Technol. 28 (5) (2018) 1212—
1231.

[29] L. Wang, Z. Wang, Y. Qiao, L. Van Gool, Transferring deep
object and scene representations for event recognition in still
images, Int. J. Comput. Vision 12 (6) (2017) 109-124.

Intelligence and

https://doi.org/10.1016/j.aej.2021.04.075

Please cite this article in press as: N. Lei, Intelligent logistics scheduling model and algorithm based on Internet of Things technology, Alexandria Eng. J. (2021),



http://refhub.elsevier.com/S1110-0168(21)00316-1/h0005
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0005
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0005
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0005
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0005
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0010
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0010
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0010
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0015
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0015
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0015
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0020
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0020
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0020
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0025
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0025
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0025
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0025
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0030
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0030
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0030
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0035
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0035
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0035
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0040
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0040
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0040
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0040
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0040
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0045
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0045
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0045
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0045
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0050
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0050
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0050
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0055
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0055
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0055
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0055
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0055
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0060
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0060
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0060
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0060
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0065
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0065
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0065
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0070
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0070
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0070
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0070
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0075
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0075
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0075
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0075
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0080
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0080
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0080
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0080
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0085
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0085
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0085
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0085
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0085
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0090
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0090
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0090
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0090
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0095
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0095
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0095
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0095
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0100
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0100
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0105
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0110
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0110
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0110
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0110
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0110
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0115
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0115
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0115
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0120
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0120
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0120
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0125
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0125
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0125
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0125
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0130
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0130
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0130
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0135
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0135
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0135
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0140
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0140
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0140
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0145
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0145
http://refhub.elsevier.com/S1110-0168(21)00316-1/h0145
https://doi.org/10.1016/j.aej.2021.04.075

	Intelligent logistics scheduling model and algorithm based on Internet of Things technology
	1 Introduction
	2 Related work
	3 Intelligent logistics scheduling model construction and algorithm optimization based on Internet of Things technology
	3.1 Application of Internet of Things technology
	3.1.1 Internet of Things architecture
	3.1.2 Internet of Things technology based on RFID system

	3.2 Intelligent logistics scheduling model construction and algorithm optimization
	3.2.1 Model construction
	3.2.2 Algorithm optimization
	3.2.3 Algorithm verification


	4 Intelligent logistics scheduling strategy based on Internet of Things technology
	4.1 The impact of IoT technology on smart logistics
	4.1.1 Information synchronization and sharing
	4.1.2 Optimize the management process
	4.1.3 Visualizing the supply chain

	4.2 Smart logistics risk management and control strategies
	4.2.1 Improve material security in areas with high disaster risk
	4.2.2 Establish an efficient emergency communication system
	4.2.3 Build a rapid rescue response mechanism


	5 Conclusion
	Declaration of Competing Interest
	References


