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Data analysis and machine learning are the backbones of the current era. Human society has entered machine learning and data
science that increases the data capacity. It has been widely acknowledged that not only does the number of information increase
exponentially, but also the way of human information management and processing is completed to be changed from manual to
computer, mainly depending on the transformation of information technology including a computer, network, and commu-
nication. 'is paper is aimed at a solution to the lag of the methods and means of volleyball technique prediction in China.
'rough field visits, it is found that the way of analysis and research of techniques and tactics in Chinese volleyball practice is
relatively backward, which to a certain extent affected the rapid development of Chinese volleyball. 'erefore, it is a necessary and
urgent task to realize the reform of the methods and means of volleyball technical and tactical analysis in China. 'e data analysis
and prediction are based on the machine learning and data mining algorithm applied to volleyball in this paper is an inevitable
trend. 'e proposed model is applied to the data produced at the edges of the systems and thoroughly analyzed. 'e Apriori
algorithm of the machine learning algorithm is utilized to process the data and provide a prediction about the strategies of a
volleyball match.'e Apriori algorithm of machine learning is also optimized to perform better data analysis. 'e effectiveness of
the proposed model is also highlighted.

1. Introduction

'e development of the modern Olympic Games for more
than 100 years has proved that the improvement of the
performance of competitive sports has gone through the
following four stages in turn. Machine learning is widely used
to predict sports [1]: the period of natural growth, the period
of a large amount of movement, the period of high-intensity
growth, and the period of scientific growth [2]. A detailed
review is also provided in this context [3]. At present,
competitive sports are in the fourth stage when its remarkable
feature is that science and technology have been involved in
the whole process of competitive sports from material se-
lection, training, and competition to recovery. In other words,
science and technology are the wings of competitive sports
[4]. Now the human society has entered the IT Era when the
marked sign is that not only does the number of information

increase exponentially but the way of information manage-
ment and processing relies mainly on information technology
including a computer, network, and communication. In other
words, the level of information collection, management,
processing, and analysis is the determinant of the correctness
of human decision-making and behavior selection [5].

It is reported that Liu Xiang, a Chinese track and field
athlete who won the gold medal in the 110-meter hurdles at
Athens Olympic Games, has more than 70 scientific research
institutes and sports companies at home and abroad. 'ey
did scientific research for him in the design of running shoes,
nutrition supply, recovery and rest, tactical analysis, and
other aspects. Only during the preliminaries and finals, there
were more than 10 scientific research personnel of the
National Sports Administration Institute, Shanghai Sports
Scientific Research Institute, and CCTV analyzing and
comparing the hurdles and tactics of the athletes Liu Xiang
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and Alan Johnson in both Beijing and Athens by modern
computer information means, such as video acquisition,
comparison on the same screen, the transmission of
streaming media network, and so on. Also, this staff pro-
vided feedback of the information to Liu Xiang in time,
which made him know himself as well as the enemy and
make the best use of the advantages and bypass the dis-
advantages. Liu Xiang played his competitive level normally
and even supernormally in the game and contributed to the
historical breakthrough of Chinese track and field [6].

Data mining technology and tactics statistics of sports
are excavated through two technologies, data mining and
correlation analysis and visualization [7]. 'e use of the
volleyball technique and tactics analysis model (BTT) is
applicable not only to precompetition preparation and
postgame summary, but also to the analysis of technical and
tactical data in the game [8, 9]. In the field of data mining,
this study attempts to use association analysis and visuali-
zation technology to make a preliminary excavation of the
information behind the volleyball technical and tactical data.
As far as the breadth of mining means and the depth of the
mining content are concerned, it is far from enough, so these
deficiencies will be the direction and task of the follow-up
study. 'e Apriori technique is used for the recurrent ele-
ment set mining [10]. It is also based on the learning of the
association rule over relational Database Management
systems (DBMS). It operates by recognizing the recurrent
distinct objects in the DBMS and outspreading them to
bigger and bigger object sets until necessarily repeated in the
DBMS.

2. Literature Review

Machine learning methods and tactics statistics of volleyball
can be mined through two types of machinery, which are
data mining and correlation analysis and visualization [11].
'e usage of the volleyball practice and strategies investi-
gation model is appropriate for precompetition preparation
and postgame summary [12]. It can also be utilized to an-
alyze the technical and tactical data during the game. In the
field of data mining, this study attempts to use association
analysis and visualization technology to make a preliminary
excavation of the information behind the volleyball technical
and tactical data [13]. As far as the breadth of mining means
and the depth of the mining content are concerned, it is far
from enough, so these deficiencies will be the direction and
task of the follow-up study.'e Apriori technique is used for
the recurrent element set mining [14]. It is also based on the
learning of the association rule over relational Database
Management systems (DBMS). It operates by recognizing
the recurrent distinct objects in the DBMS and outspreading
them to bigger and bigger object sets until necessarily re-
peated in the DBMS.

For many years, scholars at home and abroad have
carried out the substantive study of volleyball techniques and
tactics at the same time along several different paths. 'e
scholars use the logical method of history to find the time
and background of the appearance of various volleyball
techniques, such as variable direction dribble appearing in

1908, volleyball hook shot appearing in 1940, and so on [15].
'e scholars have put forward a new point of view through
the analysis of kinematics and dynamics of volleyball
technique by using biomechanics; with the help of high-
speed photographic instruments, the athletes’ technical
movements are photographed, with three-dimensional ki-
nematics and dynamics analysis of the film or simplified
processing of motion technology to build a model for
mechanical analysis. Also, using kinematics, classical me-
chanics, anatomy, and even aerodynamics knowledge and
principles, scholars have made some useful discussions on
the posture, aiming point, and rotation of the ball. For
example, the direction of the arm and the finger should be
close to the middle axis of the human body.

Association rule mining is largely apprehensive with
unseen, motivating, and valued relationships among rela-
tional databases (RDMS), transaction databases, and mas-
sive data items [16]. 'ese huge and massive data items are
in the form of information storage, which is one of the
important research contents in data mining. Among them,
the Apriori algorithm is the most classical association rule
extraction algorithm. 'e hollow ball cast aiming point
should be selected in the net rather than the traditional
textbook advocated distal proximal, and the ball in the air
should spin, which is conducive to high arc [17]. Scholars
also put forward a study of volleyball technology from the
perspective of psychology. For example, the use of positive
self-hints in a free throw can help the completion of a
technical movement. In volleyball training, the imagination
training method, the image training method, the simulated
competition scene training method, and the self-confidence
training method are used [18]. 'ere are several proposals
that are focusing on sports prediction [19–21].

Edge computing is carried out to improve the processing
of the systems. Edge computing is a viewpoint of computer
networking that is based on the idea of carrying processing
as close to the data. It improves the processing. 'e Apriori
method of machine learning can be applied to edge com-
puting to perform faster processing. 'e traditional data
analysis can also be improved by utilizing the machine
learning mechanism. 'e Apriori method is one of the
widely used methods to perform data analysis. 'e pro-
cessing activity can also be improved if the data computation
is done using the edge computing concept. 'e traditional
Apriori has several challenges including the bottleneck
challenge. 'erefore, there is a need for optimization of this
algorithm to solve the bottleneck problem of the Apriori
algorithm and improve the efficiency of the algorithm.

3. Proposed Methodology

'is section describes the proposed methodology for the
prediction of volleyball matches using edge-enabled data
analysis.'e proposed model is based on a machine learning
algorithm. 'e classical Apriori algorithm of machine
learning is utilized in this research. 'e classical Apriori
algorithms are extended and optimized to overcome the
challenges faced by the traditional approach. 'e Apriori
technique is used for the recurrent element set mining. It is
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also based on the learning of the association rule over re-
lational database management systems (DBMS). It operates
by recognizing the recurrent distinct objects in the DBMS
and outspreading them to bigger and bigger object sets until
necessarily repeated in the DBMS. 'e detailed description
of the proposed extended Apriori algorithms is shown
below.

3.1. Extended Apriori Algorithm. Association rule mining is
mainly concerned with hidden, interesting, and valuable
laws between relational databases, transaction databases, and
massive data items in information storage, which is one of
the important research contents in data mining. Among
them, the Apriori algorithm is the most classical association
rule extraction algorithm, and other related algorithms are
improved or extended based on the algorithm. To further
study the algorithm of association rule mining, we first
introduce the classic Apriori algorithm. 'e Apriori algo-
rithm uses an iterative method of layer-by-layer exploration,
and the k-term set is used to find the (k+ 1)-itemset. First,
the frequent 1-term set Li is obtained, and the frequent 2-
term set L2 is searched with Li, and L2 is used to search for
L3, and so on, until the frequent (k+ 1)-itemset cannot be
found. Among them, the largest frequent itemsets are k-
frequent itemsets, and each Lk needs to scan a database once.
'e nature of Apriori: the nonempty subset of any frequent
itemset is also a frequent itemset. 'e nature of Apriori is
used to search for frequent itemsets with two steps: con-
nection and pruning. In the connection part, the Lk− i is
connected with the Lk− i to generate a possible candidate
itemset; in the pruning part, the candidate itemsets with
infrequent subsets are deleted by using the Apriori property.

From the description of the above algorithms, it is not
difficult to find that although the Apriori algorithm reduces
the number of candidate items, in the execution of the
“connection-pruning” iteration it is still inevitable to test a
large number of candidate sets frequently and to scan the
database repeatedly. When the database is large enough to
repeatedly scan the external needs, the efficiency is low.
Processing I/O operations for large-scale data has become a
bottleneck for improving efficiency.'erefore, to improve the
efficiency of the Apriori algorithm, the defects of the Apriori
algorithm will be improved in the next chapter. A matrix
candidate itemset and frequent itemsets are proposed. To
reduce the time overhead of the corresponding operation, the
matrix is compressed according to the related properties.

'e set item Fq
′: the result attribute in the matching

relational database is the case of Rk and the attribute value is
d; if the item Rk(d⟶ ∼ d) is expressed as Fm

q , then
rm: Fm

1 ∧Fm
2 ∧ . . .∧Fm

L′⇒Fm
q . Fi
′ belongs to the state before the

change, and Fi
″ belongs to the state that has changed. In this

case, the support degree sup (R), lifting quantity lift-measure
(R), and confidence conf (R) of rule R are as follows:

sup(r) � sup r′( ,

lift measure(r) � lift r′(  − lift r′′( ,

con(r) �
lift r′(  − lift r′′( 

lift r′( 
�
lift measure(r)

lift r′( 
.

(1)

'e degree of support in the rule represents the scope of
influence, which shows the usefulness of the rules. Lifting
capacity showed the degree of change, enhancing the degree
of higher representatives will be the value of the Fi property
from ai to aj; the Rk property value is d in reducing the more.
Confidence is the certainty that shows the change. 'en for
the nature of lift_measure, for association rules, the lifting
degree belongs to a class of relative low complexity mea-
sures. 'e formula for calculating the lifting degree between
A and B is

lift (A, B) �
P(A∪B)

P(A)P(B)
. (2)

By the expression of lift in the association rules, the
correlation metric formula based on the lifting quantity can
be expressed as

corr(A1⟶A2)·(B⟶∼B) � lift (A1, B) − lift (A2, B). (3)

It is important to note that, in the form, A1 represents
the set of initial sets, and A2 represents the set of itemsets for
A1 mutex, and B represents the set of the result. Here we
contact to reduce the occurrence of B. 'e proposed ex-
tended algorithm is also optimized to effectively utilize and
achieve better results. 'e algorithm efficiency is improved
in the context of bottleneck challenges.

3.2. Algorithm Optimization. 'e proposed algorithm is
optimized to solve the bottleneck problem of the Apriori
algorithm and improve the efficiency of the algorithm. 'is
research improves the efficiency in the context of the few
concepts. First, the source database is scanned, based on the
source transaction database, and the transaction matrix D is
constructed according to the definition. 'e transaction is
the line and the itemset is the column when the transaction
matrix is constructed. In order to facilitate the compression
of a matrix, a column of sum_c is added to the matrix to
record the number of items contained by each firm. And a
row of sum_r is added to the matrix to record the count of
each item’s support. According to the definition, the min-
imum support transaction number min_supsh is calculated
and the matrix is compared. If the value of an element is less
thanmin_supsh, the column corresponding to the element is
deleted, from which we get frequent 1-term sets. 'e sum_c
column is recalculated; if the value of an element is 0, the line
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of the element is deleted. 'us, the matrix D1 is produced.
When compressing thematrixD1,K-frequent itemset (k≥ 2)
is produced. According to the property 1, the column
corresponding to the item Ij of the frequent (k− 1)-itemset
less than k is deleted. 'e sum_c column is recalculated
again, and then according to the property 2, if the value of an
element is less than k, the element corresponding to the
element is deleted. Recalculate the sum_r line; if the value of
an element is less than min_supsh, the column corre-
sponding to the element is deleted.'ematrix is compressed
repeatedly until it can not be compacted again. 'e matrix
Dk after the compression is obtained.

Set up an auxiliary two-dimensional array, which is used
to record the frequency and the corresponding combination
of subscript mix, so you canmore easily find frequent itemsets
k-(k≥ 2). According to definition 3, we collected the column
vector of the matrix Dk corresponding K dimensional
combination and for each combination of vector and bitwise
operations on a K column and for “number 1” and to obtain
the K dimension of the support number. If the support
number of K dimension is not less than min_supsh, then the
itemset in the combination pair is a frequent k-itemset. 'e
results are stored in a two-dimensional array, the front is the
subscript of the corresponding set of items, and the last
column is the itemset to support the number of transactions.
According to the nature, if the number of frequent k-itemsets
is less than k+ 1, the search frequent itemsets are terminated.
Otherwise, repeat the above call until the generated frequent
itemsets are empty.'is process improves the efficiency of the
proposed extended Apriori algorithms.

4. Result and Discussion

'is section describes the results of the simulation. 'e
results are generated using the proposed extended and
optimized machine learning algorithm. 'e dataset is
achieved using the edge computing concepts. As men-
tioned above, although volleyball is a collective event, the
one or two players, especially the core players or role
players, are not the decisive players, but not all players,
because the volleyball match is the winning or losing of the
score on both sides of the game, and the precondition of
hitting the ball is the right to have the ball. In the game,
there are five players on one side, and there is only one
volleyball, so the chance of each player is unbalanced in
terms of the right of the ball. Volleyball is controlled and
disposed by core players in most of the time and crucial
moments, and the tactics of the team are also designed and
run around core players and role players. So the core and
role players of a team, as well as the restrictions on the core
and role players of the team, are the key to winning the
game. So as long as the analysis of the team’s core players
and the main players is almost equal to the analysis of a
team, the strategic line map of the core players and the
main players is shown in Figure 1.

For the high level volleyball players, their technical and
tactical patterns are in a dynamic pattern, and the charac-
teristics of attack and defense are relatively fixed. For ex-
ample, the choice of the way of attacking the ball and the

area, the defensive position, and the choice of the tactics have
certain rules, which provides the possibility for the analysis
of tactics and tactics. As shown in Figure 2, the gray part of
the picture shows that Liu Wei’s free throw score in the first
19 rounds of the CBA League 2005 to 2006 season accounts
for the percentage of his total score.

'e stability of step point affects the pace of running and
the full degree of take-off. In this paper, the difference be-
tween the 6 take-off steps is analyzed by Liu Wei (whose
running number is 23 steps) as an example.'e step position
statistics is shown in Table 1. 'e data unit in the table is
meter. It can be seen from Table 1 that the repeatability of the
6 training steps of the athletes is poor, and the accuracy of
the pedal is low.

Oksa is the core of Shanghai attacks and defense
blocking net score. 'erefore, the use of good oksa has
become the key to the success of the development of East
Shanghai. Here is oksa as the research object, using the time
efficient association rules of the competitive ability of
technical and tactical data mining. 'e sources of data are as
follows: the video data in the CBA League oksa in 2005∼2006
season before the 19 rounds of the competition are gotten by
setting game time to query and extract multimedia database
of volleyball technique and tactics. We counted the total
score of three points, scoring three points, hitting number,
three hits and two points, hitting number two and two free
throws, hit rate, free throws, free throw percentage, back-
court number, front to back ball number, number, number
of backcourt steals, cover number, error number, number of
fouls assists, number, number, number of effective defensive
tactics in the technical and tactical indicators in 6 minutes, 7
minutes, 8 minutes, 9 minutes, 10 minutes, 11 minutes, and
12 minutes.

We only study the total score and the score two points and
two free throws along with the hit rate of free throw per-
centage. In addition, the offensive backcourt number, stealing
the ball back cover number, number of fouls, failure assists,
and effective defensive tactics are also taken into consider-
ation. 'e number of technical and tactical indicators is
focused on too. According to the player’s tactical competitive
ability efficiency formula, division between the corresponding
values was weighted and this season has been the game and
getting a coefficient.'e set of values is as follows: the player’s
continuous playing time (minutes per minute, its TID value is
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Figure 1: Core player and main player strategic line.
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PToxa1, PToxa2, PToxa3, PToxa4, PToxa5, PToxa6, and PU)
is [7–12]. 'e value of technical and tactical competitive
efficiency (its TID PRoxa) is [0-infinity] (its TID is PRoxa1,
PR, oxa2, and PEoxa3). To analyze the quality of attack and
defense, the analysis mode of volleyball technique and tactics
in this study can be analyzed by the following two per-
spectives: comparative visualization of technical and tactical
statistics on both sides of the game and the quality curve of
time attack and defense for both sides of the game. 'e
CBA2005-2006 season Shanghai East and Zhejiang Wanma
games (January 4, 2006, Yiwu) are an example to discuss the
game tactics analysis of the main content and method.

'e technical statistics of the game between Shanghai
Oriental and Zhejiang Wanma is shown in Figure 3. As
shown in Figure 3, although the Shanghai team finally failed
in 87 : 94, they were on the low side in the number of free
throws (18 : 33), backcourt times (40 : 49), blocked times (2 :
6), and fouls (30 :19). But in the times of error (8 :14), the
number of fast attacks (4 : 0), and other indicators, Shanghai
was in the upper east. So the good aspects, such as the quick

attack, should continue to be carried forward, such as too
many fouls (11 times more than the other). It should be
carefully analyzed whether the defensive consciousness of a
player is in place or not.

In the attack, as shown in Figure 4, Zhejiang cyclones in
the first quarter have 10 times the use of the 1 tactical team
(Let Wu Naiqun and Samaki stand on both sides of the waist
and put the ball into the inside line and they finish the attack
or assists. Give play to the height advantage of internal line
foreign aid, Samaki, and the technology of the experience of
the forward Wu Naiqun, the former net strong attack, the
latter follow-up). And they get a lot of success. 'ere was the
beginning of the start of the 12 : 5 lead and the end of this
section of Shanghai behind at 16 : 25. Shanghai East called a
pause, changing the strategy of attack and defense in the east
of Shanghai. Foreign aid Oksana avoided opponents edge, to
attack distance shots, the defensive front. Samaki had the ball
by Wang Ligang then wrapped but also caused the Zhejiang
cyclones perimeter defense to weaken accordingly. So the
effect is not obvious. Shanghai East, respectively, was

Table 1: Statistics of the full range steps.

Steps First time Second time 'ird time Fourth time Fifth time Sixth time
1 4.44 4.86 4.92 6.43 6.61 6.44
2 6.97 7.21 7.24 7.79 7.99 7.88
3 8.17 8.34 8.38 8.9 9.12 8.98
4 9.76 9.88 9.68 10.34 10.49 10.46
5 11.27 11.36 11.31 11.74 11.91 11, 87
6 13.13 13.14 13.02 13.49 13.79 13/77
7 14, 97 14.92 14.77 14.2 14.49 14.46
8 17.04 16.84 16.71 17.07 17–49 17.62
9 19.04 18.73 18.64 18.94 19.46 19.64
10 21.24 20.88 20.74 21.06 21.73 21.94
11 23.21 22.87 22.78 23.08 23.68 23.93
12 24.39 24.04 24.00 24.26 24.9 26.06
13 27.43 27.12 27.1 2121 27.89 28.04
14 29.6 29.33 29, 36 29.43 30.22 30.23
15 31.67 31.37 31.42 31.64 32.3 32.29
Foul line 48.32 48.32 48.32 48.32 48.32 48.32
Foul distance −0.15 −0.15 −0.23 −0.17 0.15 0.24
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Figure 2: Liu Wei’s shooting.

Mobile Information Systems 5



attacked by Samaki’s cap in second and fifth minutes and
two turnovers in seventh and tenthminutes.'erefore, there
are several inflection points on the curve.

'e quality of the attack comparison is provided in
Figure 5. As shown in Figure 5, the lead at the start of the

third quarter of Zhejiang Wanma bianzhao let Samaki
rest, by a small foreign aid ball by Zhang Weigang
M. Rudge, in charge. Liu Wei has made 3 mistakes because
of his quick strategy for Rudge and the effect of it. Center
Zhang Weigang although a larger force, but the pace is
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Figure 4: Contrast of attack quality in competition.
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Figure 3: Technical statistics of Shanghai Oriental and Zhejiang Wanma game.
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slow, so the poor offensive and defensive Zhejiang cy-
clones were a disadvantage. In the third section of the
Shanghai east to 21 : 11 in the lead, quality of defense
graph is Shanghai east line trend compared to the Zhe-
jiang cyclones.

5. Conclusion

'is article planned to put forward the idea of applying
modern data management and data mining to volleyball
technology and tactics multimedia data analysis. 'is article
further highlights the idea of designing and developing the
multimedia database of volleyball technology and tactics and
puts forward the multimedia data analysis method of vol-
leyball technique and tactics based on modern information
technology. 'e proposed model is applied to the data
produced at the edges of the systems and thoroughly ana-
lyzed. 'e machine learning algorithm is utilized to process
the data and provide a prediction about the strategies of a
volleyball match. 'e classical Apriori algorithm of machine
learning is utilized in this research. 'e classical Apriori
algorithm is extended and optimized to overcome the
challenges faced by the traditional approach. 'is paper is
mainly aimed at a solution to the lag of the methods and
means of volleyball technique and tactics analysis in China.
'is way can provide intelligence support for coaches and
players to enhance their core competitiveness. 'e proposed
optimized Apriori algorithm is implemented and the ef-
fectiveness is also highlighted.
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