
Research Article
Application of Cloud Service-Oriented Heterogeneous Execution
Scheduling and VR Technology in Dance Video Teaching

Liu Min

Sport Art College of Guangzhou Sports University, Guangzhou 510500, Guangdong, China

Correspondence should be addressed to Liu Min; 11123@gzsport.edu.cn

Received 14 April 2022; Revised 20 May 2022; Accepted 28 May 2022; Published 24 June 2022

Academic Editor: Vijay Kumar

Copyright © 2022 Liu Min. �is is an open access article distributed under the Creative Commons Attribution License, which
permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Cloud computing is the result of the revolution in information technology and amassively complex computing system. As amodel
for business computing, cloud computing aims to facilitate resource sharing and collaborative work, meet the service needs of
users, and generate revenue for cloud service providers. How to reasonably allocate cloud resources, e�ciently manage and
schedule massive application tasks in real time, reduce the cost of users, and increase the income of cloud service providers on the
basis of ensuring the load balance of the cloud computing system and enhancing the utilization of cloud resources is, therefore,
one of the research hotspots in the current cloud computing environment. Simultaneously, with the rapid development of human
motion simulation and virtual reality technologies, the natural cooperation between humans and computers has become the
primary focus of computer science research. �e motion capture system is able to track, detect, capture, and record real-time
human motion. By analyzing the captured three-dimensional data, we can determine the various characteristics of humanmotion
posture at various times. Due to the potential research and practical value of motion capture technology, it is predominantly used
in cutting-edge �elds such as animation video production, rehabilitation medicine, sports training, and game software devel-
opment, thereby e�ectively realizing the connection between the three-dimensional world and the real world. However, the
combination of motion capture technology and educational activities is not universally applicable. �is research proposes an
approach to dance posture analysis based on matching feature vectors, which can be applied to dance teaching and signi�cantly
improves the quality of education and teaching activities. For the purpose of this study, it will be determined whether the
combination of dance instruction-based motion capture technology and education is e�ective and feasible.

1. Introduction

In the past two or three decades, the rapid growth of the
social economy has propelled the rapid development of the
computer technology industry and improved the needs of
the animation production industry [1–3]. Computer
graphics, computer virtual reality technology, and computer
vision have been applied to a variety of �elds, including �lm
and television production, physical training, medical reha-
bilitation, and other social frontier �elds. It o�ers new hope
for the future by combining virtual computer reality with
supplementary training to enhance productivity and e�ec-
tiveness. According to the authors, a new computer system
to support teaching and evaluate human postural motion
characteristics could better meet educational and teaching

objectives, improve the teaching environment and basic
equipment, and make digital and scienti�c teaching a reality.

As a business computing model, cloud computing aims
to realize resource sharing and collaborative work, and si-
multaneously meet the service requests of users and the
service revenue of service providers. However, due to the
large scale and heterogeneous diversity of cloud computing
system resources and the di�erent types of users in the cloud
environment, including not only individual users but also
enterprise users and service providers themselves, this is not
always possible. �erefore, for various types of users, the
service request types and QoS target constraints for each
user’s task are distinct [4]. �e aforementioned factors make
the task scheduling problem in a cloud environment sig-
ni�cantly more di�cult than in a traditional distributed
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computing environment. Although the problem of task
scheduling in the cloud is similar to that in a distributed
environment, there are significant differences [5]. In the
cloud computing environment, the software and hardware
resources of a cloud computing system are of a very large
scale. In contrast to conventional data centers and cen-
tralized server clusters, a cloud computing system includes
not only multiple data centers and server clusters of this
scale, but also personal computers, storage devices, network
facilities, various mobile terminal devices, etc., and these
devices’ resources are geographically dispersed and con-
nected to the internet. )erefore, it is extremely difficult to
reasonably allocate such vast amounts of resources. Due to
the dynamic change in resource status in the cloud com-
puting system, for instance, new resources may connect to
the system at any time and some resources may lose con-
nection at any time. Consequently, the task scheduling
strategy in a cloud computing environment must track
resource changes in real time. Second, a cloud computing
system employs virtualization technology to conceal the
heterogeneous characteristics of physical resources, allowing
the cloud computing environment’s task scheduling strategy
to be more universal and to support multiple application
types. A distributed system’s internal resources are iso-
morphic, and its scheduling strategy can only be designed
for specific applications. Lastly, the traditional distributed
environment is solely concerned with system performance
indicators such as task completion time and system
throughput. In the cloud environment, we must not only
meet the performance, reliability, resource utilization, and
other systematic indicators of the cloud computing system,
but we must also consider the resource cost and service
income indicators of cloud service providers. Concurrently,
we must also meet the multiobjective QoS user task
scheduling requirements. Consequently, it makes it more
difficult and complex to find a reasonable task scheduling
strategy in the cloud computing environment [6].

2. Multiagent Autonomous Scheduling
Algorithm Based on Prisoner’s
Dilemma Game

)rough virtualization technology, cloud service providers
abstract the physical resources in their data center into
virtual resource pools to provide users with virtual resources
so as to isolate the physical resources in security. In resource
scheduling in the cloud computing environment, a large
number of users submit task requests at the same time, and
multiple users compete for resources. On the one hand, due
to the different QoS requirements of different users, there are
different requirements for various types of resources; on the
other hand, in the cloud environment, large-scale resources
are heterogeneous [7]. In order to meet the QoS constraints
of user tasks, such as service time, service reliability, and
service cost, it is necessary to evaluate the corresponding
service quality indicators of different types of heterogeneous
resource sets. )erefore, in order to meet the QoS needs of
users and improve the resource utilization of cloud service

providers, it is necessary to design a more efficient and
reasonable scheduling mechanism.

In recent years, the concept of game theory has been
introduced into many fields of task resource scheduling.
Game theory is an important economic tool, which is usually
used to solve the competitive relationship between multiple
individuals, restrict each other, and achieve a certain balance
through the process of the game. In the cloud computing
environment, due to the conflict and competition between
multiple users requesting the same resource, the game
theory is just suitable for this type of problem [8].

)is study assumes that users have individual rationality
and always tend to maximize their own interests. Each user
will tend to choose the resources with the best computing
power, which makes some resources with strong computing
power selected by multiple users, which makes the resource
load too large and reduces the overall performance. At this
time, the overall resource allocation of the system is not
optimal. Due to the conflict of resource allocation, the
overall service capacity of the system is reduced, resulting in
a prisoner’s dilemma between users. Based on this, this
chapter proposes a multiobjective scheduling algorithm
based on the prisoner’s dilemma game, which enables each
user to find the optimal resource allocation strategy in a
competitive environment [9–11]. Users’ different QoS re-
quirements make users have different preferences. For ex-
ample, some users expect to obtain the minimum service
time, while some users expect to obtain the highest reliability
and minimum service time. )erefore, the QoS require-
ments of users are actually multiobjective optimization
problems.

In this study, Sk is used to represent the scheduling policy
set of a user k. )e average service time Tavg and service
reliability R(∞) of each scheduling policy can be obtained
through the tree scheduling evaluation algorithm, and then,
the overall service cost Cost of each scheduling policy can be
calculated through the service cost model. )is section
considers the following three different objectives:

(1) To minimize service Tavg, that is, the time when all
tasks of user k are successfully completed.

(2) To maximize the service reliability R(∞), that is, the
probability that all tasks of user k are successfully
completed.

(3) To minimize the service cost Cost, that is, the sum of
the computing resource cost and the transmission
channel cost of all tasks of user k.

)e purpose of resource scheduling is to allocate all tasks
of user k to the resources of various cloud service providers
so as to minimize the service time, service cost, and service
reliability of the whole task [12]. )erefore, the user’s
multiobjective optimization problem (MOP) can be calcu-
lated by equation (1) as follows:

Minimize Tavg, 1 − R(∞),Cost . (1)

Due to the high complexity of the cloud computing
environment, large scale of resources, and scattered geo-
graphical location, it is basically unrealistic to design a global
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resource management system to centrally control and
schedule resources andmeet themultiobjective optimization
needs of all users. )erefore, aiming at the multiobjective
optimization problem of users, this study proposes an au-
tonomous scheduling framework based on game theory.
Without central control, according to the competitive game
process between users, the prisoner’s dilemma theory of
game theory is introduced to optimize the allocation of
resources among cloud service providers on the premise of
meeting the QoS objective constraints of users’ tasks. )e
cloud agent autonomous game process is shown below. )e
cloud computing agent is responsible for binding the cloud
computing system with a high level of service available to
each user so that the agent can obtain a reasonable level of
service for each cloud computing system [13].

)e main process of autonomous game scheduling al-
gorithm includes four steps as follows:

(1) Using cloud agent technology, the cloud agent sys-
tem assigns a cloud agent Bk to each user k in the
cloud environment. )e responsibility of the cloud
agent is to reasonably allocate the task set Jk sub-
mitted by users to the available resources of cloud
service providers to form a task resource mapping
relationship.

(2) Each cloud agent Bk calculates the Pareto optimal
solution set of user k’s task scheduling strategy
through the NSGA-II algorithm. In the process of
computing, it is assumed that the resources in the
whole cloud computing environment are exclusive to
Bk.

(3) Cloud agent Bk selects a specific scheduling strategy
from the Pareto optimal solution set according to the
QoS demand preference of user k, that is, the benefits
valued by user k.

(4) Because each cloud agent Bk selects the resources
most suitable for its own interests according to its
preferences, it achieves individual optimization. In
order to achieve global optimization, each cloud
agent searches for a competitive global optimal
scheduling strategy to achieve Nash equilibrium
through the prisoner’s dilemma game in the process
of maximizing their own interests.

)e above algorithm flow is actually a gamemodel between
cloud agents. As a game participant, the cloud agent takes its
nondominated solution set s∗ as the strategy space, the user’s
q0s target preference as its income function, and the game
result of the final global optimal strategy to form a complete
resource scheduling game model. Among them, the design of
the income function is the key point of the resource scheduling
game. Different objective optimization of users leads to dif-
ferent income functions, which has an important impact on the
results of the game. )e following chapters will analyze and
design the above steps in detail [14].

In this study, a complete mapping of all tasks of users to
the resources of various cloud service providers is defined as
a scheduling policy Si (which can be calculated by equation
(2)) as follows:

Si � Ji,1, Rp , Ji,2, Rq , . . . , Ji,t, Rz  , (2)

where Ji,j represents the jth task of user i, and p, q, . . . , z

represent resources from different cloud service providers.
)e cloud agent Bk acts in a completely selfish way and tries
to choose the resources that maximize its own benefits,
regardless of the overall benefits of the overall system. )e
noncooperative game model between cloud agents can be
formally defined as a triple (B, S,Ξ), where B is the set of
cloud agents, B � B1, B2, . . . , Bn . For any cloud agent
Bk Bk ∈ BV , we select a feasible solution Sk(Sk ∈ S∗k ) in its
Pareto optimal solution set, and the set
S � (S1, . . . , Sk, . . . , Sn) composed of these feasible solutions
constitutes the global scheduling strategy combination of the
whole system. )e agent has a utility Ξ(Sk ∈ S)⟶ R for
any state of the strategy Bk(Bk ∈ B).

Among them, the scheduling policy Sk ∈ S∗k of an in-
dividual constituting the global scheduling policy S∗k rep-
resents the set of all available scheduling policies of the agent
Bk, which describes the behavior that the agent will choose in
various scenarios. For each agent Bk, the result of the game is
determined by its utility function. )e utility function of a
cloud agent is a function of its own scheduling strategy Sk

and the scheduling strategy S � (S1, . . . , Sk, . . . , Sn) of other
agents.

For users, service reliability, service time, and service
cost have an important impact on the successful completion
of their requested tasks. On the other hand, for cloud service
providers, resource utilization, the conflict between re-
sources, and system load balancing have an important
impact on their service capabilities. For cloud agents, the
reliability of services and the cost of task scheduling are very
important to maximize their benefits [15].

)erefore, this study takes service reliability and service
cost as cloud agent utility function parameters to calculate
the income of each cloud agent. At the same time, in order to
achieve the global balance of the system, the model en-
courages each agent to make appropriate concessions so as
to realize the overall load balance of the system, and this
study designs a reasonable reward principle to encourage
those agents who make more contributions to the overall
load balance of the system. )erefore, the utility function
Ξ(Sk) of the scheduling policy Sk selected by cloud agent Bk

is defined as follows in equation (3):

Ξ Si(  �
Costi

Ri(∞)
− Gi. (3)

In the global scheduling strategy combination s of each
game, all cloud agents obtain reward factors by adjusting
corresponding scheduling strategies according to users’
preferences to improve their own benefits [16]. If the
reward factors of all cloud agents are not enough to make
adjustments, the whole game process reaches an equi-
librium state, which is called Nash equilibrium (NE). )e
Nash equilibrium defines a basic stable state in the system.
When this state is reached, all participants in the system
cannot unilaterally change their behavior to improve their
own income. If we can find a Nash equilibrium state in the
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process of the cloud agent game and the utility function of
each cloud agent is within its acceptable range, we can find
a globally optimal system state.

We suppose there is a global scheduling policy combi-
nation S: S � S1, . . . , Si, . . . , Sn . For any cloud agent Bi, we
replace its scheduling policy Si with any Si

′ to form a new
global scheduling policy S′: S′ � S1, . . . , Si

′, . . . , Sn , where
only the ith element Si

′ ∈ S∗i is different between S′ and S. If
for any S′: Ξ(S)≤Ξ(S’), then the global scheduling policy S is
in Nash equilibrium. Nash equilibrium state is the result of
each agent user’s pursuit of maximizing its own benefits.
Although it can reach the equilibrium state, such an equi-
librium state may not reach the overall optimization, that is,
to maximize the overall benefits as shown in equation (4) as
follows:

Opt � min
S∈S∗
Ξ(S). (4)

In fact, to achieve the ideal global benefit maximization,
Opt is an ideal situation. For the whole system, among these
possible Nash equilibria, we are always interested in the
optimal Nash equilibrium [17]. However, finding such a
Nash equilibrium is not always feasible, at least in an ac-
ceptable calculation time. )erefore, in view of the above
situation, this study tries to explore the approximation of an
optimal equilibrium state through the limitation of the
quality of service of the system. )rough iteration, the
performance or quality-of-service indicators of the corre-
sponding scheduling strategy combination is gradually re-
fined until a threshold acceptable to the agent user (the
threshold of the utility function) is found so that the overall
system reaches an approximate optimal equilibrium state.
Generally, the threshold is associated with a reasonable
number of steps Tmax of successful iteration obtained from
experience. In Tmax iteration steps, the overall global benefit
of the system will not continue to improve so as to reach a
stable state.

Generally, in a specific game context, the overall per-
formance of Nash equilibrium is measured by the PoA (price
of anarchy) index. )e index is defined as the ratio of the
benefit of the worst Nash equilibrium scheme to the benefit
of the optimal solution. )is indicator (in equation (5))
reflects the cost of the lack of a unified coordination
mechanism.

PoA �

max
S∈N
Ξ(S) 

Opt
,

(5)

where N is the number of all Nash equilibrium states in the
game process. On the other hand, scholars introduced the
PoS (price of stability) index, which is defined in equation
(6), which is the ratio of the benefit of the best Nash
equilibrium scheme to the benefit of the optimal solution.

PoS �

min
S∈N
Ξ(S)

Opt
. (6)

)e PoS is very important in the game process where
there are some internal control mechanisms that have a

direct or indirect impact on the behavior of participants.
)is index can be regarded as an optimistic PoA index to
measure the impact of these control mechanisms on the
game results.

3. DancePoseAnalysisMethodBasedonFeature
Vector Matching

An effective posture analysis approach based on feature
plane similarity matching is suggested to suit the demands of
fast and accurate human pose identification. Real-time
human motion data collection allows for accurate skeleton
extraction and human feature plane extraction. )en, taking
the plane eigenvector and its included angle as the dis-
crimination basis of attitude analysis, an efficient matching
mechanism is established. )is method is combined with
dance teaching. After experimental verification, it not only
provides a stable and accurate analysis of human posture but
also can effectively obtain the differences in human move-
ments, which provides good theoretical support for dancers’
scientific dance training [18].

)is study will utilize an optical motion capture device to
collect motion data to construct a library of human motion
posture and skeletal models that will be released later. As
illustrated in Figure 1, the fundamental procedure is as
follows.

According to Figure 2, the performer first puts on
monochrome clothes with 21 marker identification points
pasted on key parts, then stands inside the preset motion
space, starts the high-precision 3D motion capture software,
sets the time, and performs the required dance action. )e
collected andmodified humanmotion data of the selected 21
marker identification sites are matched with the actor model
to complete the human motion posture database. )en, the
21 marker identification points are activated to finish the
actor model data matching.

)e application of a motion capture system to analyze
human motion posture is to estimate the motion posture
characteristics of the human body from different perspec-
tives. In this study, the key points of motion characteristics
are used to mark the key parts of the human body, and the
lines between the key points represent rigid bodies, so their
shapes will not change at any time. )e main research on
motion posture is to build a humanmotion posture database
based on the head, body, hip, and limbs, as shown in
Figure 3.

In this paper, moving images are used to analyze the
characteristics of human poses to derive useful motion pose
metrics. By combining motion analysis and instruction, the
teaching system may become more individualized and
unique. It may also deconstruct the dancers’ movements and
individually demonstrate each step. )e generated param-
eters can be used to quantitatively analyze action posture and
aid in the scientific and intelligent teaching of dance.

A method for analyzing human motion posture based
on feature plane similarity matching is provided. )is
method converts the standard Euclidean distance calcu-
lation based on multiple identification points to a
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calculation based on the feature plane and a feature vector.
Using the identifying points of 21 primary pieces, the
motion difference and correlation are computed. )is
method can rapidly evaluate human motion posture and
increase the efficiency of dance instruction by applying the
results to dance education. Figure 4 depicts the procedure
in its entirety.

Among the primary steps of the analysis are the
following:

Step 1: Real-time skeletal data acquisition: optical
motion capture of dancing movement sequences and
storing of coordinates of each manikin identification
point in the spatial coordinate system.
Step 2: Pose analysis: based on the motion character-
istics of the important components of the dance
movement, the feature correlation coefficient of human
posture is estimated.
Step 3: we compare students’ dancing motions to
standard movements using the correlation coefficient
of the feature vector and its included angle.

Human motion is a complicated process that may be
simplified as a chain system connected by a rigid body
component without addressing muscle and brain activation.
)e upper limb is made up of the upper arm and forearm,
two rigid bodies joined by the elbow joint, whereas the lower
limb is made up of the thigh and calf, joined by the hip joint
and the knee joint. A line linking nodes represents the head,
body, and hip.

Human posture similarity is a measure of human posture
difference or similarity. )e most often used approach
nowadays is Euclidean distance.

)e Euclidean distance is computed using equations (7)
and (8) as follows:

Start shooting Get motion capture data Connection identification point

Binding of data and 
model

Edit and save 3D motion 
data and output TRC file

Automatically track, 
establish character skeleton

model and save 3D data

Figure 1: 3D data acquisition flowchart.

Figure 2: )e actor dressed posted marker.

Figure 3: Dance posture.
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D � sqrt x1 − x2( 
2

+ y1 − y2( 
2

 , (7)

D � sqrt x1 − x2( 
2

+ y1 − y2( 
2

+ z1 − z2( 
2

 , (8)

where x1 � (x11, x12, x13, . . . , x1n), x2 � (x21, x22, x23, . . . ,

x2n) are n-dimensional data.)rough the use of a calculation
method based on Euclidean distance, the difference between
any two identification points may be calculated for any pair
of identification points. If the difference between the two
identification points is smaller than the threshold, which is
determined by the coach, it is assumed that the two iden-
tification points are comparable. If the difference between
the two identification points is more than this threshold, the
two points are regarded to be not comparable. )e track of
the same identification point of the standard action and the
action to be tested is compared, as shown in Figure 5.

)is method is based on traditional Euclidean distance
direct comparison: this method simultaneously compares
two moving targets’ moving trajectories, calculates the
corresponding distance difference during alignment of each
action sequence, and calculates the data matching degree
based on a predefined threshold. In addition to requiring an
excessive amount of calculation, this method also relies on
the intrinsic qualities of the item under consideration. When
the body ratio of an object changes such as when it becomes
taller, shorter, fatter, or thinner, the distance between the
identification points must be recalculated and reset. In order
to meet the stringent criteria for moving objects, traditional
methods are restricted to specific situations, which not only
reduce their computational efficiency but also reduce their
applicability across the board.

)e motion capture technology is employed in this re-
search to extract the human skeleton model, which is shown
in detail. First, three feature points may be used to define the
shape of a feature plane, and the skeleton’s 21 identifying
points may be converted into seven feature planes, which
serve as the basis for the basic calculation plane. As seen in
Figure 6, each feature plane represents a different compo-
nent of the human body. Seven normal vectors of the feature
plane (V1 ∼ V7) are extracted from the feature plane in

order to judge the difference in the overall direction of the
motion attitude; second, the local normalization of the
motion attitude plane is judged based on the angle of the
edge vector (θ1 ∼ θ7) of the feature plane that has been
included in the motion attitude plane during the extraction
process. In addition, the included angle (θ8 ∼ θ12) of the
edge vector of the feature plane and the vertical direction of
the trunk are taken into account when determining the local
relationship between the limb and the trunk, respectively. In
this manner, a binary is utilized as the input to the model
similarity calculation, and the correlation parameter is
employed as the result of that computation. In this approach,
the calculation error caused by the intrinsic properties of the

The difference
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Figure 5: A single identity between unilateral upward motion path.
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Figure 6: Human skeletal features’ planar graph.
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real-time access to 
skeleton data

eigenvector correlation 
calculation

output results

Standard 
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Figure 4: Method flowchart.
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item to be measured is successfully solved, and the com-
plexity of the calculation is reduced, while the efficiency and
stability of human posture analysis are improved. )e hu-
man skeletal features’ planar graph is shown in Figure 6.

According to the standardization of dance movement
requirements and the relative activity range of human
skeleton movement, the feature vectors and included angles
of main action parts of the human body are specified as
follows, as shown in Tables 1 and 2:

3.1. Limbs. Using the inner product of the limb feature
plane, it is possible to calculate the movement direction of
limbs Pm(m � 1, 2, 3, 4), normal vector Vm(m � 1, 2, 3, 4),
and trunk vertical direction vector Vstand, and the nor-
malization of limb movement can be accurately judged by
the included angle θm(m � 1, 2, 3, 4).

3.2.Trunk. )e trunk is comprised of the chest and hips. It is
mostly composed of rotational and bending movements.
Allowing for rotational movement, the angle between the
spine direction vector and the vertical standing vector is
altered. )e normal vector of the hip plane is perpendicular
to the vertical direction when the human body is vertically
standing. )is is important for the bending motion.

)e cosine similarity approach is utilized as the simi-
larity function in this work, and it can be used to assess not
only the difference in the direction of vectors but also the
similarity and difference in angles between two vectors.
Using the cosine of the angle formed by the product of two
vectors in space, it is possible to calculate the difference
between two feature vectors in a given space. )e following
equation (9) illustrates the computation method as follows:

similarity Vi, Vj  �
Vi × Vj

�����

Vi( 
2



×

�����

Vj 
2

 , (9)

where V
→

i, V
→

j are the corresponding attitude eigenvectors.
Cosine similarity is a more accurate measure of the angular
separation between two vectors than Euclidean distance. In
this way, the difference in feature vector directions may be
assessed, and the calculation mistake caused by various
Euclidean distance target positions can be avoided. )e
estimated cosine value falls inside the [0, 1] range. For
example, a result near 1 implies that the dance action to be
evaluated is in line with the standard action; if it is less than
1, it means there is a significant divergence from the
standard movement equation (10).

θ〈i,j〉 � arccos similarity Vi, Vj  . (10)

)e effective motion range θ〈i,j〉 and value range
[θmin, θmax] between feature vectors are used to judge the
standardization and normalization of dance action ampli-
tude. If θ〈i,j〉 < θmin or θ〈i,j〉 > θmax, the next procedure
cannot be performed because the matching limb movement
is incorrect. If θmin ≤ θ〈i,j〉 ≤ θmax, it is then possible to
perform the following procedure, as the matching limb
movement is within a discernible range of motion.

Because the percentage of the human body is fixed, even
though there are individual variances in height, weight, arm
length, and so on, as a result, the similarity of the angle must
be used to determine whether the limb’s motion amplitude
matches the criterion. It is in equation (11) that you’ll find
the calculating method as follows:

Corr θ〈i,j〉  � 1 −
arccos similarity Vi, Vj  

π
⎛⎝ ⎞⎠. (11)

A dance trainer’s left arm movement may be used as an
example, and its characteristic plane can be used as the
primary computation plane.
Sim(V1, Vstand), Corr(θ1), Corr(θ8)  can be obtained, re-
spectively, on the basis of the above three parameters to
determine the overall motion posture of the left arm. Table 3
shows the experimental findings, which demonstrate that
the calculation error has been substantially minimized.

4. Experiment and Results

4.1. Experimental Verification and Analysis of Multiagent
Autonomous Scheduling Algorithm Based on Prisoner’s Di-
lemma Game. )is study demonstrates the efficacy of this
algorithm by simulating a multiagent competition utilizing
cloud service provider resources.)e experiment established
16 separate users. Each user submitted to the cloud agent
system a set of randomly generated tasks. Each user’s task set
includes 1,000 tasks. In the experiment, there are 4 resource
allocation scenarios, with 8 resources in scenario 1, 16 re-
sources in scenario 2, 32 resources in scenario 3, and 64
resources in scenario 4. After receiving the task request from
the user, each cloud agent calculates the Pareto optimal
scheduling policy set for the user using the NSGA-II al-
gorithm. )e number of groups (maximum number of it-
erations) is set to 100, the number of individuals in each
generation group is set to 200, the gene crossover probability
is set to 0.80, and the gene mutation probability is set to 0.10.

Table 1: Features in the plane of discriminant vectors.

Feature plane Feature vector
Left arm (P1) V1 � VLlarm × VLfarm
Right arm (P2) V2 � VRlarm × VRfarm
Left leg (P3) V3 � VLthigh × VLcrus
Right leg (P4) V4 � VRthigh × VRcrus
Head (P5) V5 � VLhead × VRhead
Chest (P6) V6 � VLchest × VRchest
Hip (P7) V7 � VLhip × VRhip

Table 2: Discriminable angle on feature plane.

Feature plane Geometric relation θmax θmin

Left arm (P1) θ1 � 〈VLlarm, VLfarm〉 180° 40°
Right arm (P2) θ2 � 〈VRlarm, VRfarm〉 180° 40°
Left leg (P3) θ3 � 〈VLthigh, VLcrus〉 180° 35°
Right leg (P4) θ4 � 〈VRthigh, VRcrus〉 180° 35°
Head (P5) θ5 � 〈VLhead, VRhead〉 — —
Chest (P6) θ6 � 〈VLchest, VRchest〉 — —
Hip (P7) θ7 � < 〈VLhip, VRhip〉 — —
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)e number of population and the number of individuals in
the population determine the calculation time of the algo-
rithm, while the probability of gene crossover and gene
mutation determines the convergence and diversity of the
calculation results. In order to ensure the validity of sta-
tistical data, each scenario’s experiments are repeated 50
times under the same load. In the final Pareto optimal
scheduling strategy set, the nondominated solutions from
each execution result are compiled.

After searching the solution set space with the pre-
ceding algorithm, each cloud agent obtains the Pareto:
optimal scheduling policy set for the respective user. All
scheduling policies in the set are Pareto optimal only for
specific users, that is, when all resources are exclusively
shared by the user. Next, each cloud agent will adopt
different scheduling policy selection rules based on the
specific needs of users and select the scheduling policy from
the Pareto optimal scheduling policy set that best meets the
specific needs of users.

Next, the multiagent autonomous game scheduling al-
gorithm is used to simulate the process of 16 cloud agents
competing to use resources in four resource allocation
scenarios using a prisoner’s dilemma game. )e maximum
number of game iterations is set to 200.

To validate the efficacy of the multiagent autonomous
game scheduling algorithm, we conduct comparative ex-
periments on four static scheduling policy selection rules for
each scenario: (1) optimize reliability policy, (2) optimize
cost policy, (3) optimize cost with deadline policy, and (4)
optimize balance policy. In the four static rule experiments,
each cloud agent uses the same scheduling policy selection
rule throughout the entire scheduling cycle; thus, the local
scheduling policy chosen by each cloud agent remains
constant. In the experiment of a multiagent autonomous
game scheduling algorithm, each cloud agent will dynam-
ically adjust its local scheduling strategy based on the local
scheduling strategies of other agents in the scheduling cycle.
Figure 7 illustrates the service time and service reliability of
the obtained global scheduling strategy according to five
rules. )e first four rules correspond to the aforementioned
static scheduling strategy selection rules, while the fifth rule
corresponds to the algorithm’s dynamic scheduling strategy
selection rules.

Figure 7 depicts the experimental findings that, for the
same task load, different resource allocation has a decisive
effect on task completion time. In the scenario of con-
figuring eight resources, it takes 6972 seconds to complete
all tasks for all users, in the scenario of configuring sixteen
resources, it takes 4215 seconds to complete all tasks, in
the scenario of configuring 32 resources, it takes
3208 seconds to complete all tasks, and in the scenario of
configuring 32 resources, it only takes 1412 seconds to

complete all tasks. )e relationship between the service
performance of a cloud service provider’s resource col-
lection and the number of resources is essentially linear. In
the same resource configuration scenario, the scheduling
policy selection rules adopted by each agent also have a
substantial effect on the task completion time. Figure 7
demonstrates that regardless of the resource allocation
scenario, the service time of the global scheduling strategy
obtained by applying the “service cost optimization rule”
is the longest. )is is because the selection rule tends to
allocate tasks to low-cost resources for execution, and
does not prioritize execution speed and reliability. )e
dynamic selection rules adopted by the autonomous game
scheduling algorithm have obvious advantages over the
other four static selection rules. In a scenario of resource
competition, it is difficult to reach a compromise between
scheduling strategies with identical optimization objec-
tives. Multiple cloud agents will assign different tasks to
the same set of resources, resulting in resource congestion
and an imbalanced overall resource load. As a result of
each agent’s adoption of static selection rules, they will not
alter their decisions in response to an imbalance in re-
source allocation, resulting in a decline in the system’s
overall service performance.

4.2. Experimental Verification of Dance Pose Analysis Method
Based on Feature Vector Matching. In order to fully verify
the practical and effective impact of the use of capture
technology on the effect of dance teaching, this study adopts
the method of comparative experiment, takes the students of
2015 Elective Aerobics in our college as the research object,
and carries out teaching verification in the form of grouping.
)e specific methods are as follows: Table 4
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Figure 7: Service completion time.

Table 3: Left arm movements and gestures’ associated parameters
(0-1 s).

Experimental object Sim(V1, Vstand) Corr(θ1) Corr(θ8)

Standard object 0.7854 0.9612 1.0000
Object to be tested 0.8012 0.8395 0.9887
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Step 1 grouping of experimental objects: 60 students
who choose aerobics are divided into routine group and
experimental group by drawing lots. First, through a
simple questionnaire survey, we can understand the
two groups of students’ learning motivation, initiative,
degree of interest, basic movement mastery, physical
fitness, and learning efficiency of aerobics. )e ex-
perimental results show that there is no significant
difference between the two groups of students in terms
of learning motivation, learning interest, and learning
efficiency (P> 0.05). )en, the students who take this
course are tested for their theoretical knowledge. )e
results show that there is no significant difference
between the two groups (P> 0.05). In conclusion, it can
be determined that the selection of experimental ob-
jects is representative and meets the requirements of
this experiment.
Step 2 experimental process: this experiment is con-
ducted from October 2015 to December 2015, and the
course learning is 16 class hours. When it comes to
studying aerobics, the students in the routine group
prefer to learn in an outside environment. )e teachers
explain, illustrate, identify difficulties, and correct er-
rors in the students’ actions. )e action sequence
taught by the teachers is followed by the pupils
throughout their learning. )e students in the exper-
imental group report to the assigned laboratory, where
they first see a three-dimensional dance animation
movie created using motion capture technology, fol-
lowed by an aerobic lesson using the motion capture
equipment. By using the capture equipment and
computer to process the learning data, the students’
learning situation can be obtained and played back in
real time, and the students’ nonstandard actions can be
corrected in time.
Verification of Step 3 experimental results: after
completing all teaching hours, the learning situation of
the two groups of students is verified by examination.
)e college physical education teacher scores the range,
strength, consistency, and technical standardization of
aerobic actions of the two groups of students. )e
results are determined by SPSS19.0 analysis. )e test
results are shown in Table 4.

5. Conclusions

In recent years, as the size of the internet network has
continued to grow, the business volume that the cloud
computing system must manage has also significantly in-
creased. In recent years, research into cloud computing task

scheduling has been one of the most active and technically
challenging areas. Cloud computing system resources have
the characteristics of large scale, heterogeneous resources,
diverse application types and service quality requirements,
huge data processing capabilities, diverse user groups, and
strong dynamics. Aiming at the aforementioned charac-
teristics of the cloud computing system, this study sys-
tematically investigates how to rationally allocate massive
resources in cloud computing systems, how to efficiently
execute user tasks, how to improve the resource utilization of
cloud computing systems based on load balancing, and how
to reduce the cost of task scheduling and increase the
revenue of cloud service providers.

In the investigation of dance education in colleges,
motion capture technology is employed. )e dance move-
ments are demonstrated in sections through the tracking,
capturing, inspecting, and recording of human motion,
which eliminates the need for repeated demonstrations in
traditional teachers’ teaching, eliminates interference from
students or teachers due to personal differences, and psy-
chological and physical factors, and finds and corrects
problems in real time through the effective analysis of
computer data. It significantly affects the efficacy of edu-
cation and instruction.

Data Availability

)e data used to support the findings of this study are
available from the corresponding author upon request.
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