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As aerobics began to be included in one of the international sports competitions, China began to pay attention to it. How to
improve the performance of aerobics athletes has become a top priority. *is article aims to study how to improve the per-
formance of aerobics athletes through some high-tech techniques. To this end, this article proposes a method of combining
wireless network communication and edge computing algorithms to obtain aerobics athletes’ bodybuilding actions through
wireless network communication and use edge computing to conduct a comprehensive analysis of related data. At the same time,
experiments were designed to explore its performance and actual use effects. *e experimental results of this article show that the
improved performance of the athletes has increased by 13%, which can help aerobics athletes to establish an advantage in terms
of performance.

1. Introduction

Competitive bodybuilding operation is an international
competitive sports project, which has a history of more than
30 years since it sprouted in the United States in the early
1980s and was introduced to my country in the late 1980s.
Although competitive aerobics started late, it has developed
rapidly. With the reform of the competition mechanism, the
continuous reduction of the competition gap between
athletes, the continuous improvement of the level of com-
petition and the intensification of competition. For athletes
of equal strength, the success or failure of the game is often
determined by the athlete’s competitive state during the
game. Judging from the achievements of the Chinese aer-
obics team in the World Cup series held in this year in 2012,
due to the lack of experience in major competitions among
the young players born in the 90s in China, the cooperation
between collective projects is insufficient, the completion of
the new set is not skilled enough, and the completion of
difficult skills is not stable enough. So the results of the
competition are not satisfactory.*is series of reasons can be
attributed to the instability of the athletes’ prematch

competitive state, especially the psychological competitive
state, which affects their own performance in the
competition.

Most experts, scholars, coaches, and athletes have rec-
ognized and valued the influence and role of athletes’
competitive state in the competition. At present, most of the
research on “competitive state” discusses its concept, con-
tent classification, characteristics, regulation, etc. from a
qualitative perspective. *e research on the competitive
status of athletes in different sports is also mainly focused on
the research of training, physical function or psychology,
and the research on the competitive status of competitive
aerobics is also limited to the psychological aspect. More-
over, these studies are basically the researcher’s judgment on
the broad sense of discussion and experience, lack of ob-
jective and unified standards, and there is no quantitative
analysis of the precompetitive state of a specific sport, which
will be more meaningful to guide practice.

After the use of the computing power of edge computing
to help more aerobics athletes to enhance their liquidity was
proposed, more and more people began to invest in this
research. Ma proposed that when organizing aerobics, each
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movement should be carefully designed to make the chor-
eographed movements have a comfortable and pleasant
feeling. *e movements do not look too rigid, giving people
an overall sense of beauty and aerobic exercise. *e char-
acteristics are expressed in the design of the action to achieve
better results. His research found that the current aerobics
combines the knowledge of dance and music, and its
manifestations are diverse [1]. Cunha et al. proposed that
water aerobic exercise is widely recommended to the elderly.
*erefore, he evaluated the effect of water aerobic exercise
on the blood pressure of elderly women with hypertension.
A heart rate monitor is used to monitor the heart rate, and a
semiautomatic monitor is used to measure systolic blood
pressure (SBP) and diastolic blood pressure (DBP) before
and after training and 10, 20, and 30minutes after training
[2]. Taleb et al. introduced the survey of MEC, focusing on
basic key enabling technologies. He elaborated on the MEC
orchestration, while considering a single service and the
MEC platform network that supports mobility, bringing
brilliance to different orchestration deployment options. In
addition, he analyzed the MEC reference architecture and
main deployment scenarios to provide multi-tenant support
for application developers, content providers and third
parties [3]. Ke et al. proposed a cloud-based mobile edge
computing (MEC) offloading framework in vehicle net-
works. In this framework, he studied the effectiveness of the
calculation transmission strategy for vehicle-to-infrastruc-
ture (V2I) and vehicle-to-vehicle (V2V) communication
modes. Taking into account the time consumption of
computing tasks and themobility of vehicles, he proposed an
effective predictive combination mode degradation scheme
in which tasks are adaptively offloaded to the MEC server
through direct upload or predictive relay transmission [4].
He et al. first introduced the deep learning of the Internet of
*ings to the edge computing environment. Due to the
limited processing power of existing edge nodes, he also
designed a novel offloading strategy to optimize the per-
formance of IoT deep learning applications through edge
computing. *e evaluation results show that his method is
superior to other optimization solutions in terms of deep
learning of the Internet of*ings [5]. Yu et al. proposed that
the Internet of *ings (IoT) now penetrates into our daily
lives, providing important measurement and collection tools
for every decision we make. Compared with the well-known
cloud computing, edge computing migrates data computing
or storage to the “edge” of the network, close to the end
users. *erefore, multiple computing nodes distributed on
the network can offload the computing pressure from the
centralized data center and can significantly reduce the delay
of message exchange [6]. Nastic et al. propose a novel
method to implement cloud-supported real-time data
analysis in edge computing applications. He introduced
their serverless edge data analysis platform and application
model, and discussed their main design requirements and
challenges based on real healthcare use case scenarios [7].
Chen et al. designed a resource-efficient edge computing
solution so that users of smart IoT devices can well support
their computing-intensive tasks through proper task off-
loading of local devices, nearby auxiliary devices, and nearby

edge clouds. Performance evaluation confirmed the effec-
tiveness and superior performance of the proposed resource-
efficient edge computing scheme [8]. *e abovementioned
documents mainly introduced related edge computing al-
gorithms, expressiveness of aerobics, and wireless com-
munication networks. It is also very in place for their
respective technical descriptions, and the depth of research
on some technologies is also worth learning. However, there
is no literature that discusses the combination of these types
of research and conducts related research on them.

*e innovation of this article is to use wireless network
communication and edge computing as the technical sup-
port to conduct a comprehensive collection of aerobics
athletes’ bodybuilding movements. And use the computing
power of edge computing to analyze and guide it, helping
aerobics athletes to improve related actions and enhance
their performance. At the same time, experiments and
analysis are designed to test the calculation performance and
data acquisition ability and to explore the range of im-
proving aerobics athletes.

2. Wireless Sensor Communication Method

2.1. Wireless Sensor Network

2.1.1. 'e Overall Structure of the Wireless Communication
System. *e overall structure of the system is mainly
composed of three parts (ZigBee terminal node, gateway,
and host computer) as shown in Figure 1 [9]. *e terminal
node can be connected with the workshop or factory area
meter, the home appliance equipment in the smart home,
and so on, and read and write the data of the meter or
equipment through the serial port and upload it to the
gateway through the ZigBee wireless network [10]. *e
gateway is the core controller of the entire ZigBee network,
so as to realize the communication between the upper
computer and the underlying equipment (mainly respon-
sible for the network establishment and maintenance of the
entire network and responsible for the protocol conversion
between Ethernet and ZigBee networks). *e gateway in-
cludes a ZigBee coordinator, a WiFi module, a wireless
router, an Ethernet interface, and other modules [11].
Among them, the WiFi module and the Ethernet interface,
respectively, provide wireless and wired modes to com-
municate with the host computer; the built-in wireless
router in the gateway is responsible for establishing theWiFi
network; the ZigBee coordinator is responsible for setting up
a ZigBee network to realize data exchange with ZigBee
terminal nodes. A BOA server is built in the gateway, and
users can access the gateway through the Web and configure
the network. *e upper computer is used to configure and
monitor the system and only supports three forms (desktop,
notebook, and Android handheld terminal) [12].

2.1.2. Wireless Sensor Network Protocol. As shown in Fig-
ure 2, the communication protocol layer can be divided into
the physical layer, the link layer, the network layer, the
transport layer, and the application layer. *e network
management plane can be divided into the energy
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management plane, the mobility management plane, and the
task management plane [13].

*e wireless sensor network is divided into three
structures (star, mesh, and hybrid networks). *e star
network is a single-hop network, and all terminal nodes can
exchange data with routers and gateways.*emesh network
is a multihop network, and all terminal sensor nodes can
directly transmit data in both directions and can also
communicate with the base station [14]. *e hybrid network
not only has the advantages of low power consumption and
simplification of the star network but also has the advantages
of long-distance transmission and automatic repair of the
mesh network [15].

2.1.3. Wireless Node Hardware Design. *e wireless node
hardware structure includes a CPU part, a reset circuit part, a
clock circuit part, a radio frequency antenna part, a power
circuit part, and a data acquisition part. As shown in
Figure 3, the data acquisition part provides a serial port to
communicate with the test instrument [16]. *e wireless
node adopts the on-board antenna and reserves an external
antenna interface. Also consider anti-interference issues in

hardware design, and try to avoid interference between
components and lines through reasonable layout and wiring
[17].

2.1.4. Wireless Gateway Hardware Design. According to the
application requirements of the wireless gateway, the
hardware structure of the gateway is shown in Figure 4.
Among them, the ZigBee wireless node adopts the same
hardware design as the wireless gateway [18]. In view of the
hardware and software functional requirements of this data
server, the core controller adopts Samsung processors, and
the hardware modularization is divided into two-layer board
structures (core board and bottom board), which is con-
venient for design and maintenance [19].

*e core controller uses Samsung processors, and the
gateway uses ARM processors (compared with other 8-bit
or 16-bit single-chip microcomputers, it has a faster
processing speed and at the same time makes the entire
system have better scalability) [20]. *e ARM processor
occupies a pivotal position in the embedded field with its
high-speed data storage speed, flexible development tools,
powerful instruction system, and a wide range of appli-
cations [21].

2.2. Communication Model. In the mobile edge computing
system, communication mainly occurs between the mobile
device and the MEC server. *e MEC monthly server is a
small data center deployed by cloud computing service
providers or operators on wireless access points such as base
stations and routers. Wireless access points not only provide
wireless communication air interfaces for mobile devices
and MEC servers, but also connect to large data centers
located in the core network. It can help MEC servers to
further offload computing tasks to large data centers or other
MEC servers [22].

Some commercial wireless communication technologies
mainly include NFC, Bluetooth, WiFi, and LTE. *ese
wireless communication technologies can support the
communication requirements of mobile devices and MEC
servers at different transmission rates and different dis-
tances.*e table lists the main characteristics of these typical
wireless communication technologies [23]. For example,
maximum coverage, frequency spectrum, and data trans-
mission rate. NFC technology has a small coverage area and
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a low data transmission rate, which is suitable for services
that require a small amount of information exchange, such
as payment services [24]. RFID is similar to NFC, but only
supports simplex communication. Compared with NFC and
RFID, Bluetooth technology has a higher transmission rate,
which can make the communication betweenmobile devices
and MEC servers faster and more efficient in short-distance
scenarios [25]. In long-distance scenarios, WiFi and LTE are
two very effective communication methods. Related tech-
nical parameters are shown in Table 1.

Based on the several wireless communication methods
listed in this section, according to Shannon’s formula, the
maximum data transmission rate at which the mobile device
sends the data volume of the subtask to the MEC server is
obtained, as shown in the following formula:

R � B∗ log2 1 +
HP

i
tr

δ2
 . (1)

For mobile devices, computing performance is deter-
mined by CPU performance, and CPU performance is
controlled by CPU frequency. *e locally calculated time is
shown in the following formula:

t
iO
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Di ∗Xi

fo

. (2)

Mobile devices are battery-powered and energy-con-
strained devices. *erefore, when dealing with computa-
tionally intensive tasks, the battery energy consumed is a
very important consideration. *e energy consumed by the
subtask calculation on the mobile device can be expressed as
the following formula:

E
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According to Shannon’s formula, the maximum transfer
rate from a mobile device to the MEC server is as follows:
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i
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*e transmission energy consumption is equal to the
transmission power multiplied by the transmission time, as
shown in the following formula:
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*e energy consumed is shown in the following two
formulas:

t
ij
cp �

Di ∗Xi

fi

, (9)

E
ij
cp � kjDiXif

2
j . (10)

*e optimization goal of this chapter is to find a solution
for offloading decision-making and power allocation, which
minimizes the system energy consumption of a certain
separable computing task under a given time limit. *e
offloading decision and power allocation scheme refer to the
MEC server to which several independent subtasks on the
mobile device should be offloaded for execution or should be
left on the local device for execution, and how much
transmit power the mobile device should allocate for each
subtask. *e problem can be formulated as formulas:
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Figure 4: Wireless gateway hardware structure.
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Assigning subtasks to a device for calculation has a
certain cost. *e physical meaning of edge weight is the cost
of energy consumption (transmission energy con-
sumption + computing energy consumption). In particular,
for a certain subtask, if the offloading decision is calculated
locally on the mobile device, then the edge weight only
includes the calculation energy consumption. It was shown
as the formula for details.

edge[i][j] � E
i0
cp, j � 0, (14)

edge[i][j] � E
ij
tr + E

ij
cp, j! � 0. (15)

*is algorithm is based on depth-first search or breadth-
first search and has low computational complexity. In the
simulation data, it is found that the transmission energy
consumption is far less than the calculated energy con-
sumption, and its order of magnitude is very small.
*erefore, it can be approximated as follows:

edge[i][j] � E
ij
cp. (16)

In the previous step, the calculation of total energy
consumption has been minimized, and the problem be-
comes as follows:
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*e constraints remain unchanged.
First, create the function as follows:

f(x) �
x

log2(1 + Ax)
. (18)

*e first derivative of f(x) is as follows:

f′(x) �
log2(1 + Ax) − (Ax/((1 + Ax)ln 2))

log2
2
(1 + Ax)

. (19)

It can be proved that when x> 0, f′(x)> 0. *erefore, f(x)
increases as x increases. *erefore, we can get the analytical
solution as follows:

P
i
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Hi

.
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Among them, B is the line channel bandwidth, H is the
channel gain, and Pi

tris the transmit power allocated by the
mobile device for the subtask. Di and Xi represent the total
number of time cycles required to process subtasks. f0is the
CPU frequency of the mobile device. δ2is the noise power.

2.3. Mobile Edge Computing Network Design. At present,
most of the work related to mobile edge computing in the
world is in the research stage. According to the future de-
velopment trend of the access network and the basic needs of
users for the access network, this paper mainly studies the
mobile edge computing networking model. It designs a
mobile edge computing platform architecture that integrates
access networks and cloud computing capabilities and
conducts related functional tests. *is chapter will elaborate
on these contents.

*e application scenario of the mobile edge computing
architecture is shown in Figure 5. Mobile users establish
connections with the mobile edge network through base sta-
tions (such as LTE macro base stations, 3G wireless network
controllers, and multitechnology convergence access points).
*e edge server is deployed at the location closest to the base
station equipment and is physically connected to the base
station equipment. *e edge server has the ability to process
and control user data traffic at the same time.*e user’s request
and network message are sent to the local MEC server through
the wireless access network. On the edge server, there are
forwarding and filtering rules deployed by mobile network
operators to control user traffic, as well as applications and
services from third-party service providers. *erefore, at the
edge of the mobile network, the edge server can both process
and forward the user’s request. After the edge server receives
the user request from the wireless access network, it makes a
corresponding response. When the local server can handle the
user request, it can directly provide the corresponding cloud
service.When the corresponding service is not used in the local
edge server, the request can be forwarded to the edge server in
the neighboring area, or the user request can be directly
forwarded to the core network for processing.

In traditional mobile cloud computing, user requests and
information are first transmitted to the central processing unit
that provides mobile network access services. After being
authenticated and authorized by the network operator, it is
forwarded to the cloud data center via the mobile core network
to obtain different services (such as databases, virtualized

Table 1: Comparison of wireless communication technologies.

NFC RFID Bluetooth WiFi LTE
Coverage distance 10 cm 3m 100m 100m 100 km

Frequency 13.56MHz 13.56–960MHz 2.4GHz 2.4GHz
5GHz 700–2600MHz

Rate 414 100–200 B/s 22Mbps 135Mbps 300Mbps

Wireless Communications and Mobile Computing 5



resources, computing resources, and storage services). Dif-
ferent from mobile cloud computing, in the mobile edge
computing architecture, the functions of the cloud data center
are migrated to the edge of the mobile network, and they
directly process and respond to user requests on the wireless
access network. Using distributed edge servers and wireless
access networks, users can support a variety of applications, for
example, high-definition video distribution, augmented reality,
human-computer interaction, location services, data caching,
mobile big data analysis, etc.

2.3.1. MEC Platform Architecture. With the continuous
expansion of the influence of SDN and NFV, as well as the
further development of cloud computing and edge com-
puting, the softwareization of telecommunications and
network systems has become a key promotion factor. In
order to meet the user needs of next-generation networks
and the basic requirements of ICTconvergence, the software
architecture of mobile computing and edge network con-
vergence has been extensively studied in industry and
academia.

*e basic relational model of mobile edge computing
proposed by ETSI is shown in Figure 6. In order to meet the
needs of system management and scalability, the cloud
platform adopts a layered structure to realize the virtuali-
zation of physical resources and the unified management of
virtualized resources. At the same time, the mobile edge
computing platform should also provide an interface to
manage the entire platform. *e operator manages the
application platform, application life cycle, and other op-
erations on the application through this interface. In ad-
dition, according to the requirements of mobile edge
computing, the edge cloud platform also provides infra-
structure services (communication services and service
registration), wireless network information services, and
traffic offloading services.

(1) Communication Services. *rough a specially designed
system interface, applications running on the platform can
communicate with each other through infrastructure ser-
vices. In addition, infrastructure services also support

communication between applications and platforms. *e
communication service module can achieve the purpose of
one-to-many message publishing and application decou-
pling, and at the same time can provide a protection
mechanism to defend against malicious applications.

(2) Service Registration. Provide a list of service types sup-
ported by the edge server, and provide flexible deployment
strategies for applications through decoupling. In addition
to the service list, the service registration module also
provides related interfaces and their versions. Applications
can use it to discover and locate required service locations
and broadcast their own location to provide services to other
applications.

(3) Wireless Network Information Service. Mobile edge
computing allows applications running on edge servers to
obtain real-time network and wireless information. *e
wireless network information service module in the platform
can provide corresponding edge network information for
certified applications. *ird-party applications can perform
high-level processing based on this open network infor-
mation. *e information provided by this module is mainly
user equipment access-related information (such as QoS and
cell ID), user-related measurement, and statistical
information.

(4) Traffic Offloading Module. *e traffic offloading module
can control the traffic on the entire wireless access network at
the data packet level. *e traffic of those authenticated ap-
plications can be prioritized by setting rules. It plays an im-
portant role in the flow balance and QoS of the entire system.

2.3.2. 'e Key Realization Technology of MEC Networking
Scheme. Network function virtualization, software-defined
networking, and edge operating systems are key technolo-
gies in the implementation of mobile edge computing
networking. Network function virtualization technology can
realize the orchestration andmanagement of computing and
storage resources in mobile edge computing; software-de-
fined network technology can realize the programming of
edge network resources; and the edge operating system
ensures the scalability of the entire mobile edge computing
platform and speeds up the deployment of edge cloud.

*rough the layered structure, the edge operating system
can realize the abstraction and flexible allocation of physical
resources such as computing, storage, and networking. At
the same time, the recursive structure ensures the scalability
and expansibility of the edge operating system and can
flexibly control the scale and coordination of edge data
centers.

3. Edge Computing Platform Performance
Test Experiment

3.1. Performance Test. In this section, we will discuss and
analyze the performance of the edge computing platform. It
mainly includes network forwarding delay performance,

Virtual Reality

Multimedia
application

Edge Computing
Small Cell

Car network

smart family

Figure 5: Schematic diagram of mobile edge computing appli-
cation scenarios.
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request processing capacity, power consumption perfor-
mance, migration efficiency, and performance evaluation of
container service orchestration. In each experiment, we
introduced in detail the experiment preparation, the ex-
periment process, and the experiment result analysis. In our
experimental environment, the main equipment configu-
rations used are shown in Table 2.

First of all, regarding the network forwarding delay, it
will compare the network packet transmission round-trip
time (RTT) of the EIS with that of the OvS installed with
commercial SDN switches (CentecV350-8TS12X) and
wireless routers. Two EIS devices with different hardware
architectures were used during the experiment: the Rasp-
berry3B single-board computer based on the ARM archi-
tecture and MinnowBoard Turbot single-board computer
based on the x86 architecture. *e prices of the two devices
are about RMB280 and RMB2000, respectively. *is com-
parison can not only analyze the performance pros and cons
of platform EIS nodes compared to commercial switching
equipment but also select node types within the platform
cluster based on cost factors. It is worth pointing out that
because DPDK running on Raspberry3B will bring equip-
ment performance bottlenecks, we did not install DPDK on
Raspberry, but instead only implemented OvS +DPDK
practice on Turbo devices. In the experiment, we connect the
two hosts through the abovementioned four different
switching devices to form a single-hop network connection.
Several experiments were performed during the measure-
ment process, and the ping command of the Linux system
was used to send five different data packet sizes from one
host to another host for testing, recording the delay result,
and calculating the average value. *e specific values are
shown in Table 3.

*e results show that Turbot can reach the level of
commercial SDN switches due to its own Gigabit Ethernet
interface, combined with the optimization of DPD1C
technology. When the data packet size is increased from
64 bytes to 1024 bytes, it has better stability. When
pursuing EIS nodes with high network performance in the
edge network environment, Turbot will be the first choice.
Although the network forwarding performance of Rasp-
berry equipment is not as good as that of commercial
switches, it is significantly better than ordinary routing
and switching equipment. It is especially suitable as a low-
cost network node pursuing high cost performance in the
Internet of *ings scenario. It cannot be ignored that the
network switching nodes implemented by the platform all
support the OpenFlow protocol, which can extract the
control logic to the SDN controller for unified manage-
ment. While EIS completes the network switching func-
tion, it can still carry the function of the service node at the
same time, which is impossible for ordinary network
equipment.

Request processing capacity due to the hardware dif-
ference between EIS and rack servers. *e processing power
of a single EIS is far inferior to that of rack servers. We
designed experiments to compare the request processing
capabilities of EIS single node, EIS cluster, and rack server
(DELLR720) through service request response time. During
the experiment, we used 8 EIS (Raspberry3B) devices to
form a service cluster, and at the same time, we built a single-
node service on one EIS and one rack server. We installed
the ApacheBench stress test tool on the client to simulate 100
users to send 1000 data requests to single EIS, 8EIS clusters,
and rack servers (request file size is 4MB), and record the
service response time.

Edge
Computing
Small Cell

Backbone network facilities

Remote data
center

Application service
provider

Content delivery
network

user

Figure 6: *e basic relational model of mobile edge computing.
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*e experimental results show that the response time of a
single EIS is quite different from that of a rack server, and
10% of requests will not get a better quality of experience.
However, using 8 EIS to process experimental requests in a
distributed manner can achieve a response time similar to
that of the rack server, and the overall difference is small. It is
worth emphasizing that the price of a commercial server is
about RMB 16000, and the cost of 8 EIS is about 1/7 of that of
a commercial server. We achieved service request processing
performance similar to that of commercial servers at a cost
of 1/7.*is shows that when processing computing tasks and
requests similar to those found in the Internet of *ings
environment, the EIS platform can provide lightweight and
cost-effective request processing capabilities at the user edge.
*e specific data are shown in Table 4.

3.2. Power Performance. Regarding power consumption
performance, we compared EIS nodes with commercial
servers (DELLR720), commercial SDN switches (Cen-
tecV350-8TS12X), and wireless routers (TP-LINKTL-
WDR7500). During the experiment, we used a power tester
(UNI-TUT230C) for testing, connected the abovementioned
equipment with the tester, and modified the CPU load
through the stress test tool, and recorded the test results after
multiple measurements. *e specific values are shown in
Table 5.

It can be seen from the abovementioned table that the
CPU is idle, the CPU usage rate is 50%, and the CPU usage
rate is 100%. *e power consumption of EIS nodes is lower
than commercial servers and switches and even close to
wireless routers.*e experimental results fully verify the low
power consumption characteristics of the EIS equipment in
the platform when providing services.

4. Wireless Network Simulation Analysis

4.1. Comparison of Average Data Packet Exchange Times of
Intermediate Nodes. In the case of a given network size
(N� 1200), Figure 7 shows the average number of data packet
exchanges of the intermediate nodes of the three mechanisms
under different maximum replication times value Ymax, that
is, the average energy consumption of the intermediate nodes.
Since the COPE mechanism and the ER mechanism are not

limited to the number of data packet replications, the average
number of data packet exchanges at intermediate nodes will
not change. When the maximum copy time value is low, the
average data packet exchange times of the intermediate nodes
of the CRNCmechanism aremuch lower than those of the ER
mechanism and the COPE mechanism.*erefore, the energy
consumption of the intermediate node is low as the limit of
the maximum number of replications is approaching the
minimum number of replications required to infect the entire
network Ynet. *e average number of data packet exchanges
of the intermediate nodes of the mechanism also gradually
rises and approaches the COPE mechanism. *e CRNC
mechanism based on network coding can complete the du-
plication of multiple source-code data packets in one data
packet exchange process, which improves the transmission
efficiency, and the energy consumption level can always be
kept under the ER mechanism.

For the comparison of transmission delays, first analyze
the performance comparison of the three mechanisms in the
case of unlimited energy. As shown in Figure 8, when the
maximum number of replications is close to the minimum
number of replications required to infect the entire network,
the transmission delay of the CRNC mechanism will
gradually decrease, and its performance will approach the
COPE mechanism. Compared with Figure 7, when the
maximum copy time value is low, for example, from 1 to 6,
compared to the COPE mechanism, the CRNC mechanism

Table 2: Test environment specific configuration.

Equipment Model Configuration Price
Mobile terminal Xiaomi Mix 4GB RAM $3500
Edge intelligence server Raspberry 3B Broadcom BCM2837 $250
SDN switch Centec V350-8TS12X 8∗1000Base-X $30000

Table 3: Comparison of network forwarding delay.

Bytes Wireless router Raspberry-EIS Turbot-EIS SDN switch
64 0.64 0.6 0.39 0.34
128 0.65 0.61 0.4 0.38
256 0.67 0.63 0.41 0.4
512 0.68 0.65 0.4 0.41
1024 0.85 0.65 0.47 0.58

Table 4: Comparison of request processing capabilities.

Rack server 1-EIS 8-EIS
50% 0.38 0.42 3.21
75% 0.41 0.43 3.82
90% 0.62 0.67 4.48
98% 0.81 0.98 5.84
100% 0.91 1.12 7.01

Table 5: Power consumption comparison.

CPU idle 50% CPU usage 100% CPU usage
EIS 4 6 9
Rack server 121 214 391
SDN switch 37 41 59
Wireless router 4 6 8
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greatly reduces the average number of data packet exchanges
of the intermediate node. *e cost of transmission delay is
relatively low. Obviously, the performance of the CRCN
mechanism in terms of transmission delay is always better
than that of the ER mechanism.

*e simulation experiments can show that if it is assumed
that network resources such as transmission bandwidth, node
cache, and node computing power are sufficient, compared
with the ER mechanism and COPE mechanism based on
flooding replication, the CRNCmechanism based on network
coding will slightly increase the transmission delay. *e
purpose of simulation is to simulate the limited transmission
bandwidth in practical applications. *e CRNC mechanism
can pay a lower transmission delay cost in exchange for
greatly reducing the total number of transmissions required

by the sink to receive complete source information, that is, the
total energy overhead.*erefore, in a wireless ad hoc network
with limited energy, network coding can achieve a balance
between increasing network throughput gain and reducing
energy consumption.

4.2. Reasons for Choosing to Optimize the Sum of Distances
within the Class First. Separate the sum of intraclass dis-
tances from the sum of interclass distances for optimization,
which is beneficial to treat the sum of intraclass distances
and the sum of interclass distances equally. Because in the
traditional feature extraction algorithm, optimizing the two
at the same time, it is easy to cause the problem of un-
balanced optimization. *is is because in the data set, the
sum of intraclass distances is generally much smaller than
the sum of interclass distances. In this chapter, a series of
verifications have beenmade to confirm the order of the sum
of distances within the optimized class and the sum of
distances between classes. Figure 9 shows the results on
multiple data sets, and the accuracy varies by 30%.

5

5.2

5.4

5.6

5.8

6

6.2

6.4

fre
qu

en
cy

500100 9000 300 700400 800 1000 1100600200
Ymax

3 7 10521 864 9
Ymax

4.5

5

5.5

6

6.5

7

Ti
m

e d
el

ay
 (t

/s
)

COPE
ER
CRNC

COPE
ER
CRNC

Figure 8: *e relationship between different factors and trans-
mission delay.

COPE
ER
CRNC

500 600 700 800 900 1000 1100 1200400
Ymax

15

20

25

30

35

40

45

50

55

fre
qu

en
cy

3 7521 86 94
Ymax

0

10

20

30

40

50

60
fre

qu
en

cy

COPE
ER
CRNC

Figure 7: *e relationship between different factors and the
number of data packet replication.

Wireless Communications and Mobile Computing 9



By comparing two different priority optimization
strategies, comparing the recognition accuracy of the al-
gorithm and the feature dimension selected at the best
recognition rate, we found that the performance of mini-
mizing the sum of intraclass distances first is far better than
that of maximizing the sum of interclass distances first. We
believe that the reason for this result is that the sum of
distances between classes is much greater than the sum of
distances within classes. After maximizing the sum of in-
terclass distances, the new training sample set obtained
according to the best projection matrix has been biased
towards the optimal result of the sum of interclass distances.
However, the sum of the distances within the class is not
large enough, so it cannot play a good optimization role in
optimization, which leads to a far drop in the recognition

rate. *erefore, we chose to first minimize the sum of the
distances within the class as the first step of our hierarchical
discriminant analysis algorithm.

4.3. Before and after Performance Improvement. In order to
explore the improvement of the performance of aerobics
athletes in the wireless communication network and edge
computing, this paper is designed to calculate the perfor-
mance scores of five athletes before and after the im-
provement. *e specific statistics are shown in Figure 10.

From the abovementioned scores of aerobics perfor-
mance before and after improvement, it can be seen that the
scores of athletes before improvement are 8.1, 8.3, 8.5, 8.2,
and 8.2, and the overall score is low. *e improved athlete
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scores are 9.2, 9.1, 8.9, 9.5, and 9.2, and the overall score has
been greatly improved. *e performance score of athletes
has increased by an average of 13%, which can greatly
improve the performance of aerobics athletes.

5. Conclusions

*is article mainly studies how to improve the performance
of aerobics athletes. *rough the introduction of wireless
communication network technology and edge computing,
data acquisition of aerobics athletes is carried out. Accurate
collection and use of the computing power of edge com-
puting to analyze and summarize the collected data to
improve the performance of aerobics athletes is carried out.
Finally, in the experimental part, an experimental analysis is
carried out on the accuracy of data collection and the related
parameters of data collection, and the relevant data is
summarized in the analysis part.
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