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Abstract. The problem of low accuracy and poor ability of tactical analysis of
current tournament analysis strategy, to improve the statistical intelligent anal-
ysis ability of the tactical analysis of sports games, it is necessary to carry out the
tactical analysis and statistics of the sports games, and put forward a game
strategy analysis and statistical model based on a large data association rule
mining. firstly, a data acquisition and diagnosis analysis model of a sports game
strategy analysis is constructed, and a sports game tactical analysis data infor-
mation flow model is constructed, and the statistic characteristic quantity in the
sports game tactical analysis is extracted, the method of fuzzy correlation fusion
is used to analyze the interference of the statistical data in the tactical analysis of
the sports game, and a plurality of known interference frequency components
are removed. in that method, a large-data association rule mining algorithm is
adopted to carry out statistical data identification and characteristic analysis in a
sports game and tactical analysis, an optimization characteristic solution of the
game and tactical statistical information analysis is established, and a self-
adaptive optimization of the game and tactical statistical information analysis is
carried out by adopting a simplified gradient algorithm, the feature analysis and
data optimization recognition of the game tactics analysis are realized by
combining the self-correlation feature matching method. The simulation results
show that the method is used to carry out the tactical analysis of sports games
and the accuracy of the statistics, so as to improve the ability of the tactical
analysis of the sports games, so as to improve the effect of the competition.

Keywords: Big data - Association rules - Sports games - Tactical analysis -
Statistical analysis

1 Introduction

In a large-scale sports event, that tactics of sports match is very important to win, it is
necessary to construct the tactical analysis model of the sports game, carry out the
tactical analysis of the sports game, extract the statistic feature quantity in the tactical
analysis of the sports game, adopt the statistical analysis method, carrying out the
tactical analysis and statistics of the sports games, constructing a distributed detection
model of the statistical data in the sports game tactical analysis [1], carrying out the
characteristic analysis of the tactical characteristics of the sports game according to the
statistical data distribution state in the sports game tactical analysis, the research of the
statistical data monitoring method in the related sports game tactics analysis is of great
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concern to the people, the identification of the statistical data in the tactical analysis of
the sports game is based on the statistical analysis of the tactical analysis data of the
sports game, and a large data analysis method is adopted, Feature extraction and
identification of statistical data in the tactical analysis of sports games [2].

Traditionally, the method of statistical analysis, fuzzy feature detection and particle
swarm optimization for the tactical analysis and statistical methods of sports games is
presented, and the statistical analysis model of statistical data in the tactical analysis of
sports games is established, and the method of fuzzy-constrained clustering analysis is
combined. And carrying out statistical data detection and identification in the sports
game tactical analysis [3]. In reference [4], a statistical data detection method is pro-
posed in the tactical analysis of the sports game based on the feature extraction of the
spectrum, according to the spectrum analysis of the statistical data in the sports game
tactics analysis by the self-adaptive spectrum detection method, the spectral charac-
teristic quantity of the statistical data in the sports game tactical analysis is extracted,
the method of the analysis and analysis is carried out by using the fuzzy correlation
fusion analysis, the tactical analysis and the statistics of the sports game are realized,
But the computational complexity of the method is high and the real-time performance
is not good. In view of the above problems, this paper proposes a game strategy
analysis and statistical model based on a large data association rule mining. Firstly, a
data acquisition and diagnosis analysis model of a sports game strategy analysis is
constructed, and a sports game tactical analysis data information flow model is con-
structed, and the statistic characteristic quantity in the sports game tactical analysis is
extracted, the method of fuzzy correlation fusion is used to analyze the interference of
the statistical data in the tactical analysis of the sports game, and a plurality of known
interference frequency components are removed [5]. In that method, a large-data
association rule mining algorithm is adopted to carry out statistical data identification
and characteristic analysis in a sports game and tactical analysis, an optimization
characteristic solution of the game and tactical statistical information analysis is
established, and a self-adaptive optimization of the game and tactical statistical
information analysis is carried out by adopting a simplified gradient algorithm, the
feature analysis and data optimization recognition of the game tactics analysis are
realized by combining the self-correlation feature matching method. Finally, the sim-
ulation experiment is carried out to show the superiority of the method in improving the
tactical analysis and statistical ability of the sports game [6].

2 Collection of Statistical Data and Analysis
of Characteristics in Tactical Analysis of Sports
Competition

2.1 Sampling of Statistical Data in Tactical Analysis of Sports
Competition

In order to improve the statistical intelligence analysis ability of sports competition
tactical analysis, it is necessary to carry out sports competition tactical analysis and
statistics. In this paper, the nonlinear feature sequence analysis method is used to
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sample the statistical data of sports competition tactical analysis in real time [7]. The
collected data are ECG information, real-time brain wave information, cardiac load
information, lung flux information and so on. According to the data acquisition results,
the intelligent feature analysis and recognition of statistical data in sports competition
tactical analysis are carried out, the statistical data collection and information storage
model in sports competition tactical analysis is constructed, a statistical analysis model
containing physique physiological characteristic information is established, and the
statistical data spectrum feature extraction in sports competition tactical analysis is
carried out by using feature analysis method [8]. With the preliminary statistics and
sampling of statistical data in sports competition tactical analysis, the univariable time
series of statistical data in sports competition tactical analysis is constructed as follows:
the information flow model of statistical data collection in {x,}, sports competition
tactical analysis is expressed as follows:

X, = x(to + nAr) = hfz(to + nAr)] + o, (1)

Wherein, k(.) is the multivariate quantitative value function of statistical data stream in
sports competition tactical analysis, , is the adaptive weighting coefficient, and the
real-time collected sports competition tactical analysis data is selected as the original
data sample sequence, and the finite data set expression of statistical data in sports
competition tactical analysis is obtained as follows:

U={Uy,U,- -, Uy} (2)

Wherein U; is a data transfer model with dimension d dimension, and the high-
dimensional mapping vector for transmitting the tactical analysis data of the sports
game is Zn — Znt1 Or z(f) — z(t + 1), so that the transmission time series
{x(to + iAr)},i = 0, 1, ---, N — 1 of the transmission sports game tactical analysis
data are obtained, and the peak parameter model thereof is expressed as follows:

X = [517527 e 'SKL] = (xm Xn—ty """ xnf(mfl)r) (3)

Wherein, K = N — (m — 1)z, represents the statistical characteristic quantity of sta-
tistical data in sports competition tactical analysis, and gives the statistical data s; =
(Xiy Xiwoy o s x,-+(m,1)f)T as a set of scalar sampling sequences in sports competition

tactical analysis. Taking lung flux as original data, the characteristic analysis of statistical
data in sports competition tactical analysis is carried out, and the statistical information

flow is represented as {x,-}fy: 1» assuming that the input initial information flow of sports
competition tactical analysis data is Co = Cy;p =0, Cy—, = C,,, n=0,1,2
-++ N/2 — 1. The capacity of tactical analysis data for sports competitions is as follows:

P,

R

P, =
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The data collection and diagnosis analysis model of sports game tactical analysis is
constructed, and the data information flow model of sports game tactical analysis is
constructed. The data compression performance of sports game tactical analysis is
analyzed by Hession matrix, which is as follows:

e Js

Py = pipll —pao) Y = 2 o

i=1

In the above formula, the s is the information gain of the sports game tactical analysis
data under the non-limited bandwidth and p,p is the information gain of the sports
game tactical analysis data under the non-limited bandwidth, According to the char-
acteristic sampling analysis result, the sports game tactics analysis and the statistics are
carried out [9].

2.2 Image Trajectory Segmentation and Information Enhancement
Processing

In that method, the statistic characteristic quantity in the tactical analysis of the sports
game is extracted, and a fuzzy correlation fusion analysis and analysis method is
adopted to carry out the filter detection of the statistical data in the sports game tactical
analysis [10], by using the matching projection method, the optimized characteristic
solution for the analysis of the tactical statistical information of the game and the
tactical analysis of the sports game is obtained, and the gradient information compo-
nent of the output sports game tactical analysis statistical data X can be expressed as:

y(k) = si(k) + ni(k); o(k) = s2(k) + na(k) (6)
si(k) = AApd ¥ g (k) = AAp,e*F0n) (7)

Wherein, Ay, Ap, and 0y,0y, are adaptive feature recognition functions for the sta-
tistical data of sports game tactical analysis, and H(z) and Hg(z) represent amplitude
response and state feature response, respectively. The simplified gradient algorithm is
used to decompose the statistical data in the tactical analysis of sports matches [11].
The boundary conditions of the distribution of statistical data in the tactical analysis of
sports competitions are obtained as follows:

RyX = U{E € U/R|c(E, X) < B} (8)
RgX = U{E € U/R|c(E,X) <1 — B} (9)

For any two sports competition tactical analysis statistical data blocks m; and m;, the
basic block characteristic quantity of the sports competition tactical analysis statistical
data is the m,-i,-(l <i<n,1<j<k), sports competition tactical analysis statistical
data information chain distribution is the {Z; : 1 <i< S}, criterion {R;: 1 <j < L},
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sports competition tactical analysis statistical data reference frequency f and the key
characteristic d,, match degree is:

ANdy,) = +C>Cf(t)d;‘o(t)dt (10)

—00

According to the self-correlation feature matching method, the feature extraction of the
statistical data in the sports game tactical analysis is realized [12], and the optimized
iterative formula of the feature extraction of the statistical data of the sports game
tactical analysis is described as follows:

01(k + 1) = 01(k) — uRe[y(k)e" (k)] (11)

Where u is the parameter to control the convergence speed and accuracy, which is
called the step size of the sports game tactical analysis data recognition; ¢ (k) is the
fuzzy parameter of the sports game tactical analysis and statistics, according to the
feature extraction results, the sports game tactical analysis and statistical algorithm
design [13].

3 Tactical Analysis and Statistical Optimization of Sports
Competition

3.1 Mining Algorithm for Large Data Association Rules

On the basis of the above-mentioned data acquisition and diagnosis analysis model for
building the tactical analysis of the sports game, and carrying out the tactics analysis
and statistics of the sports games on the basis of the construction of the information
flow model of the sports game and the tactical analysis, In this paper, a game strategy
analysis and statistical model based on large data association rule mining is presented
[14]. The analytical model of the statistical data for building the tactical analysis of
sports games is expressed as follows:

2(1) = x(t) + iy(t) = a(r)e™? (12)

In the formula, z(¢) represents the real component of the statistical data of sports
competition tactical analysis, x(¢) represents the analytical characteristic quantity of the
statistical data, y() represents the inherent modal function of the statistical data signal,
and decomposes the information component of the statistical data of sports competition
tactics analysis into multiple sets of feature sets, and obtains the envelope feature item:

a(t) = /x2(t) + y*(1), 0(2) = arctan% (13)

Wherein, 6(¢) indicates the high frequency component of sports competition tactical
analysis statistical data, a(¢) and 0(¢) are the dynamic evolution feature sets of sports
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competition tactical analysis statistical data, respectively. Using big data association
rule mining algorithm, the similarity distribution of statistical data detection is obtained
as follows:

1 do(t

= X —( ) (14)
271 dt

Carrying out the game strategy analysis and the statistical process control to obtain the

correlation rule mining characteristic distribution weight as follows:

wi = B x w(eky) (B >1) (15)

On the basis of comprehensive analysis, a large-data association rule mining algorithm
is used to analyze and analyze the statistical data in the tactical analysis of sports games
[15], and the optimization feature of the analysis of the statistical information of the
game is established as follows:

ro=x(t) — ¢ (16)

Based on the above-mentioned processing, a large-data association rule mining algo-
rithm is adopted, and the optimization design of the game and tactical statistical
information analysis model is carried out [16].

3.2 Analysis and Output of Competition Tactical Statistical Information

The simplified gradient algorithm is used for adaptive optimization of game tactical
statistical information analysis, and the feature analysis and data optimization recog-
nition of statistical data in sports competition tactical analysis are realized by com-
bining autocorrelation feature matching method [17]. The feature transfer function of
statistical data in sports competition tactical analysis is expressed as follows:

Non

W) = Y a5 — x(r) (17)

i=1

By decomposing the tactical analysis information component into the positive phase
sequence and negative phase sequence, the impulse response of statistical data in the
game tactical analysis is obtained:

W) = Y adl - () (18)

In the above formula, g;(¢) is the normalization feature solution of the statistical data of
sports competition tactical analysis, 7;(¢) is the time delay, and N, is the feature
reconstruction sequence of the statistical data in the sports competition tactical analysis.
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The high-order statistical characteristics of the sports competition tactical analysis are
obtained as follows:

N—1
X = 3 Gy PN g =01, N~ 1 (19)
n=0

Based on this, the data detection and recognition model in sports competition tactical
analysis is constructed, and the time series state equation of data distribution in sports
competition tactical analysis is described by using big data association rule mining
algorithm:

A(x) = AJ(x)a(x) + B(1 — b(x)) (20)

So that A = {ay, az, ..., a,} is the feature attribute set of describing the statistical
data of sports competition tactical analysis, and G = (V, E, W) represents the feature
attribute set of describing the statistical data of sports competition tactical analysis. The
attribute value of V = {vy,vs,---, vy} is the adaptive learning weight of (u, v) € E,
the statistical information analysis of sports competition tactics is described as:

wy = B x w(epky) (B >1) (21)

Wherein, f is the close weight coefficient of the statistical data of sports game tactical
analysis, and w(epkq) represents the characteristic quantity of tactical state. Combined
with big data mining technology, the fuzzy discriminant function of the statistical data
of sports game tactical analysis is obtained as follows:

. {sgn(W)(|W| — oTs) |W| > Ts )

0 |W| < Ts

>Atk + 1 time, the integration state characteristic equation of the statistical data of
sports competition tactics analysis is expressed as follows:

(23)

w = w(t) * Wyer k>0
w=w()*x-1 k<§p

Wend

In which, {«, f} is the fuzzy clustering center of the statistical data of the tactical
analysis of the sports game, the method of the fuzzy C-means clustering analysis is
adopted, the statistical characteristic of the statistical data of the sports game is ana-
lyzed, and the statistical function is established as follows:

Jm(U7 V) = ZZM?}E(dik)zxi = Ximin +CX; * (ximax - ximin) (24)
k=1 i=1



Application of Big Data’s Association Rules in the Analysis 243

Wherein, x; is the sampling scalar time series of sports competition tactical analysis
statistical data, x;mi, is the minimum clustering center weight coefficient, c is the nearest
neighbor sample number of sports competition tactical analysis statistical data, the
fitness coefficient is adjusted, the data length is assumed to be N, the simplified gradient
algorithm is used for the adaptive optimization of game tactical statistical information
analysis, and the statistical function G(Yj, wi) is obtained as:

N () 3 (V)
k

k
G(Yjv CO, = |P1 * Zl(x)l:i +p2 * N + p3 * l:lN. (25)
= J

Wherein, {pi, p2, p3} is the adaptive weighted parameter of sports game tactical
analysis and statistics, p; + p» + p3 = 1. Based on big data association rules mining
algorithm, sports competition tactics analysis and statistics are carried out [18].

4 Simulation Experiment and Result Analysis

In order to verify the application performance of this method in the statistical infor-
mation analysis of competition tactics to realize the tactical analysis of sports com-
petitions, Matlab and Visual C are used for simulation analysis. The initial sampling
interval of physique data is 2 Ms, the collected data have maximum oxygen uptake
(VO2max), heart rate and so on, and the discrete sampling frequency of the data is set
to 1200 for the length of f; = 10 * fyHz = 10KHz, sports game tactical analysis
data. The interference signal-to-noise ratio of the test sample is-10 dB, and the time-
domain waveform of sports game tactical analysis data is shown in Fig. 2.
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Fig. 1. Tactical analysis of time domain waveforms

Taking the data of Fig. 1 as input, the big data association rule mining algorithm is
used to analyze the statistical data and feature analysis in the game tactical analysis, and
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establish the game tactical statistical information analysis model, and the result of the
game tactical statistical information analysis is shown in Fig. 2.
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Fig. 2. Tactical information statistical analysis results

Analysis Fig. 2 shows that the method can effectively realize the tactical analysis
and statistics of sports games and the exact probability of the test recognition. The
results are shown in Table 1. The analysis Table 1 shows that the method is used to
carry out the tactical analysis of sports games and the accuracy of the statistics.

Table 1. Comparison of tactical analysis and statistical accuracy of sports competition

Number of experiments | Proposed method | Reference [4] | Reference [5]
50 0.926 0.865 0.878

100 0.965 0.885 0.894

150 0.997 0.943 0917

200 0.999 0.965 0.938

5 Conclusions

The distributed detection model of statistical data in sports competition tactical analysis
is constructed. According to the distribution state of statistical data in sports compe-
tition tactical analysis, the characteristics of sports competition tactics are analyzed. In
this paper, a sports competition tactical analysis and statistical model based on big data
association rules mining is proposed. Firstly, the data acquisition and diagnosis analysis
model of sports competition tactics analysis is constructed, and the data information
flow model of sports competition tactics analysis is constructed, the characteristic
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quantity of statistical data in sports competition tactics analysis is extracted, and the
interference filtering of statistical data in sports competition tactics analysis is carried
out by using fuzzy correlation fusion analysis method. Big data association rule mining
algorithm is used to analyze the statistical data and features in the tactical analysis of
sports competitions, and the optimal feature solution of statistical information analysis
of competition tactics is established. Combined with the autocorrelation feature
matching method, the feature analysis and data optimization recognition of statistical
data in the tactical analysis of sports competitions are realized. It is found that this
method has good accuracy and strong anti-interference ability in the analysis and
statistics of sports competition tactics, which improves the adaptability and accuracy of
sports competition tactics analysis.
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