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Abstract：The aim of this paper is to preprocess basketball technology actions, to 

classify these actionswith data mining technology, to mine association rules among 

them. The main works are shown below:The common approaches of data mining are 

discussed, such as preprocessing technology, classification technology, clustering 

technology and mining rules technology. Both ID3 decision tree classification 

algorithm association and Apriori association rules algorithm are studied in detail.The 

paper discusses basketball technology actionsboth on a small scale and a large scale, 

J48 decision tree classification and Apriori association rules mining algorithm 

basketball are applied, all these research results should have useful instruction to team.  
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0  Introduction 

 

Basketball game is the use of basketball 

basic skills, according to a certain form of 

tactical organization, a process of offensive 

and defensive changes[1]. In the game, the 

athlete is in the technical, tactical or position 

mobility performance for the complex, open, 

random and non-linear competitive ability to 

organize and game system, to show their 

resilience and technical level.  

But it can also provide the basis for the 

coaches to instruct the tactics training and the 

on-the-spot technical and tactical contingency 

by analyzing the changing characteristics of 

the data[2]. In actual combat, the active factor 

is the coaches should pay special attention to 

grasp the presentation of the performance of 

the spot when the game features, the use of 

tactics, staffing, time allocation and other 

parties have reference and guidance. 

Basketball statistics there are many, but how 

deep-level analysis of relatively messy, 

relatively complex statistical data, how to find 

these data changes, how to use these laws to 

solve some problems, targeted training and 

before and after the combination of tactics, 

Improve the ability of the game, basketball 

data analysis is an urgent need to solve the 

problem[3]. 

Data mining technology is undoubtedly 

the rise of technical and tactical analysis to 

provide a powerful help[4]. Data mining 

technology is different from the traditional 

data statistical methods[5]. Statistics is a 

science of how to collect, organize, analyze 

and interpret digital information in data. 

Statistics can be divided into two broad 

categories: descriptive statistics and inferential 

statistics[6]. Description Statistics involves 



organizing, accumulating, and delineating 

information in data; inferential statistics 

involves using sampled data to infer the 

population. Data mining is a kind of practical 

application algorithm (mostly machine 

learning algorithm), which can solve the 

problems related to various fields by using the 

data of each field[7]. Combining the frontier of 

informatics with the analysis of basketball 

technique and tactics, it can provide effective 

scientific basis for coaches and athletes in 

training methods inside and outside the field[8]. 

 

1 The Value of Data Mining in Basketball 

Technique and Tactics Analysis 

 

Data mining, as a discipline, is aimed at 

solving problems in various industries[9]. 

Different technologies and practices in 

different research fields are needed in the 

process of data mining. Data mining 

technology in has such a definition: from a 

large number of incomplete, noisy, fuzzy, 

random application of actual data, extract 

hidden in it, people do not know in advance, 

but it is Potentially useful information and 

knowledge on the process side[10]. It takes a 

global solution and applies it to the 

development of technical and tactical 

combinations to solve the same underlying 

problem.  

For example, in a basketball game, there 

are breakthroughs in basketball players, 

shooting, passing, assists, break points, 

shooting, shooting, errors, but also including 

its shooting rate, free throw percentage, Ball 

hits, and so deep technical statistical analysis, 

as well as without the ball cover athletes with 

mobile, rebounds, mistakes, steals, blocks, 

effective defense, fouls and their nature, as 

long as the technical and tactical action can be 

defined, are The object of data mining. 

Through the computer software recording or 

video analysis, access to technical and tactical 

statistics, find the average and limit values, 

resulting in frequent itemsets and a number of 

association rules[11]. 

Basketball match between the players in 

the group and the pairing relationship between 

the pairing are always very complex and 

changeable. In the past five years, there are 

more and more interdisciplinary researches on 

the combination of physical education, sports 

training and data mining, such as the 

application of data mining algorithms in 

technical and tactical analysis of volleyball, 

table tennis and cricket[12]. The correlations 

between variables are determined by finding 

the correlation coefficient among the variables, 

and frequent itemset pattern knowledge is 

found from the given data set. Data mining is 

to analyze each data and find the regularity 

from a large amount of data. There are three 

steps (z): data preparation, regular search and 

regular expression. After obtaining the game 

data, how to do a good job of data mining 

depends on whether you can find the 

appropriate law.  

 

2 Association Rule Mining Based on 

Apriori Algorithm 

 

Association rule mining is a way to find 

out the meaningful relationship between many 

data. In this study, the purpose of mining 

association rules is to find the implicit 

association in the database of basketball 

technology action. Apriori algorithm is the 

most widely used method of association rule 

mining. It is an algorithm to find frequent 

itemsets by using candidate itemsets. The 

following is based on the design of basketball 

scripting language on the basis of the analysis 

of the Apriori algorithm in the excavation of 

basketball action association rules in the 

design and application[13]. Apriori algorithm is 

a typical algorithm to find frequent itemsets in 

transaction database. Frequent itemsets are the 



itemsets with support ≥ minimum support[14]. 

Achieve this goal, anti-corruption scanning is 

needed for the database of things. This step 

wastes more time, restricting the operation of 

Apriori algorithm. Apriori algorithm can be 

recursive way, the transaction database to find 

out all the frequent itemsets. Specific 

operation is the first thing in the data table as a 

candidate for each item set, with Cm to 

represent (m value can be 1，2，3……), then 

the basketball technical action database The 

item sets with support ≥ minimum support 

are set as the set of frequent 1-itemsets, which 

can be expressed as Lm (the value of m can be 

1，2，3……), and so on, until L is empty, the 

algorithm stops[15]. 
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Figure1 the process of Apriori algorithm 

3 Application and Analysis of Data 

Acquisition and Pretreatment of Basketball 

Technique 

 

3.1 Data Collection 

Basketball is a high-profile, participatory 

sport. With the development of 

communication technology, satellite broadcast, 

TV broadcast and broadband network, can be 

far away thousands of miles of basketball 

game screen instantly spread to millions of 

households. People through the camera, 

broadband network to record the game scene, 

and then burned into a CD-ROM burner. In 

this paper, the original data is to live through 

the broadband network broadcast NBA 

(National Basketball Assciation) basketball 

game scene saved to the hard disk, but also the 

various sites on the game data is also copied 

down; and then the game video Burner burned 

into VCD discs; the last by repeated viewing 

the game for manual statistics, combined with 

the major sites of data collection. 

NBA League regulations, a total of 48 

minutes a match, divided into 4 sections, each 

12 minutes, each round of the attack to be 

completed within 24 seconds, a match 100 to 

200 rounds, if more than 24 seconds, then 

team will lose the ball. If the players have a 

good grasp of technical action, good 

coordination between the players, then it can 

be completed within 24 seconds, on the 

contrary, it will lose time because of shooting 

opportunities. Therefore, in this statistical 

analysis, we have an offensive round for the 

time period, statistics of a basketball game 

5,20,100 round of the general technical action 

(such as Table 1). 

Table1  statistics of general technical action 

Round Basketball technical action 

R5 Rebounds, Pick-and-roll, 

Dribbling,Dribbling, Passing, 

Pick-and-roll, 2-points 

R500 Dribbling, Dribbling, Assists, 

itmS S_C 

{E1} 10 

{E2} 13 

{E3} 15 

{E4} 11 

itmS S_C 

{E1} 10 

{E2} 13 
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itmS S_C 

{E1,E2} 7 
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Figure2 The machine learning process of classification

3.2 Data cleansing and integration 

Incomplete and inconsistent data can be 

used to fill the vacancy value, to correct data 

inconsistencies. 

 (1)  Fill the vacancy value for no data 

items, according to the meaning of the data 

item, define a default value, and then use it to 

replace the missing vacancy value. 

For example, T8 this round, "dribble" and 

"ball" is the same technical action, should be 

consistent, are corrected to "dribble", and so 

on. 

(2) To correct inconsistencies in data 

collection Sometimes there are inconsistent 

data (what is the data inconsistency? Such as 

"dribbling" and "ball driving", both of them 

are the same technical action, they are 

inconsistent). There is a certain correlation 

between some data, A, B correlation can be 

measured by the following formula: 

 

      (1) 

where,

; r> 

0, A and B are positively correlated; r = 0, A 

and B independent, irrelevant; r <0, A and B 

negative correlation. The correction method is: 

If action = "ball forward" 

     Then action = "dribble" 

If action = "2 points into the ball" 

     Then action - "2 points goal" 

 

3.3 Data integration 

Multiple data sets are stored together in a 

consistent data store. There are data on the 

network and the data manually recorded by the 

video, now to be combined storage, storage  

 



Table2  NBA Technology Actions Statistics 

Tid Basketball technical action 

T8 Rebounds, ?, Dribbling,?, 

Passing, ?, ?, 2-points 

T15 ?, Passing, ?, Assists, ?, ?, 

3-points 

T102 ?, Steals, ?, Long Pass, ?, Fast 

break, ? 

before the merger with a technical action data. 

There are several "dribbling" actions, where 

they can be combined into one. The same 

"pick and roll" is also appeared several times, 

also merged into one. See Table 2. 

 

3.4 Data reduction 

Complex data analysis and mining on 

large amounts of data will take a long time to 

make this analysis impractical and 

unnecessary. What is the data reduction?  

Heap reduction redundancy deleted the 

value. 9 technical moves, including: assists, 2 

points, rebound, steal, and other steals in the 

game, such as "dribbling", "passing" 3 points, 

3 free throws, cloak, break and block o Data 

compression using nine letters A, B, C, D, E, 

F , G, H, I will be the 9 kinds of technical 

actions to encode, compress the data set. A 

represents assists, B represents 2 points, C 

represents rebounds, D stands for steals, E for 

3 points, F for free throws, , G for pick and 

roll (Clk), H for break (Brk) and I for cap 

(Blk). 

In this study, we use WEKA mining 

software, in order to more convenient 

basketball data mining, the need for the 

relevant format conversion, based on the 

previous step, one after the corresponding if 

there is action, then use y to represent, if No 

action, then use n to represent, see table 3. 

 

Table3 Basketball technology action 

Judgment 

Round Basketball technology action  

R5 y, n, n, n, n, y, y, n 

R20 n, n, y, n, n, y, n, n, y 

R100 n, n, n, n, n, n, y, n, y 

 

Finally, the data storage file format to be 

converted to WEKA mining software 

identified (Attribute Format File) format to 

save. This only needs to paste the statistical 

table to WordPad, and then add arff file 

required attribute header @ attribute, and the 

file header with @ relation, data with @ data. 

As shown below: 

 

@relation Basketball technology 

@attribute Tid{ T8, T15, T102, ...} 

@attribute A{ yes, no} 

@attribute B{ yes, no} 

@attribute C{ yes, no} 

@attribute D{ yes, no} 

@attribute E{ yes, no} 

@attribute F{ yes, no} 

@attribute G{ yes, no} 

@attribute H{ yes, no} 

@attribute I{ yes, no} 

@data 

TB, no, yes, yes, no, no, no, no, yes, no 

T 15, ye s, no, no, no, yes, no, no, yes, 

no 

T 102, no, no, no, yes, no, no, no, no, no 

 

Figure3 Arff format of basketball technology 

actions statistics 

 

4  Empirical Analysis 

 

Frequently frequent 1 -phase set L1: B, C, 

F, G, H; behind the number of support count 

or call frequency; 

Frequent 2-phase sets L2: AB, AC, BC, 

BF, CH; 

Frequent 3-itemsets L3: ABC;  

Experiment Parameters: Selects the 

default setting except the minimum support 

and minimum confidence and the number of 

output rules. Also change the output of 



frequent itemsets from false to true. 

Experiment parameters: delta = 0.05, 

minimum support 0.6, minimum confidence 

0.4, the number of output rules 30, significant 

degree -1.0 If changes in parameters, such as 

change Minimum support, minimum 

confidence, the number of output rules, the 

degree of salience can be other experimental 

results. 

When the data volume is large, the 

mining algorithm based on the analysis of 

Chapter 4 can also mine many association 

rules. Such as the NBA (American Basketball 

Association) League 2010-2011 season part of 

the game's basketball action using Apriori 

algorithm mining results are as follows 

(Figure 4). 

 

Scheme:   Weka assoiciation Apriori  

Instances:261 

Attributes:10 

            Tid 

            A 

            B 

            C 

            D 

            E 

            F 

            G 

            H 

            I 

Associator model (full training set) 

Minmum support:0.6(157 instances) 

Minmum metric(confidence):0.4 

Mumber of circles performs:8 

Generated sets of large itemsets: 

Size of set of large itemsets L(1):7 

Large itemsets L(1) 

A=no 203 

D=no 202 

E=no 230 

F=no 210 

C=no 159 

H=no 161 

I =no 242 

Size of set of large itermes L(2):9 

Large iterms L(2) 

A=no D=no 166 

A=no E=no 192 

A=no I=no 188 

D=no E=no 173 

D=no F=no 163 

D=no I=no 185 

E=no F=no 179 

E=no I=no 215 

F=no I=no 191 

Size of set of large itermes L3:3 

Large iterms L3: 

A=no E=no I=no 177 

D=no E=no I=no 160 

E=no F=no I=no 164 

Figure4 The result of Apriori arithmetic 

algorithm association rules 

 

 Experimental parameters: In addition to 

the Minimum Support and Minimum 

confidence and the number of output rules 

other than the default settings. In addition, the 

output of frequent itemsets is changed from 

false to true. delata, Minimum support, 

Minmetric 0.4, numrules of output rules 30, 

singnificance level -1.0 . If you change the 

parameters, such as changing the minimum 

support, minimum confidence, the number of 

output rules, salience, etc. can be other 

experimental results. 

Rule 1 shows that there is no 3-point goal 

in the absence of assists, with a 95% 

confidence level. Rule 2 indicates that no 

assists and no blocks will result in a 94% 

confidence goal. From which to see how 

important assists. You can also find other 

useful rules. Of course, with some useless 

rules, such as Rule 3: No 3 goals without 

blocks, confidence 94%, this rule has no 

practical significance for players and coaches. 

Useful rules can be used to guide team 

training, such as multi-point break in the ball 



to the three-point unguarded players, so that 

they vote for three points. 

 

5  Conclusion 

 

Although there are studies on the 

physical effects of basketball on college 

students, the theoretical research on the 

sustainable development of basketball, the 

impact of mass media on the development of 

CBA league and the key of basketball video 

analysis Technology research, etc., but both 

atdomestic and foreign, the basketball 

technology movement mining research is 

almost zero, there is no ready-made results of 

the case. 

In this paper, based on the analysis of 

application and analysis of data acquisition 

and preprocessing of basketball technical 

movement, this paper studies the application 

of data mining technology in basketball 

technical movement through the association 

rule mining method based on Apriori 

algorithm. The creative combination of 

movement and computer technology opens the 

way for the study of the law of basketball 

technology movement, and provides more 

accurate learning resources for coaches and 

athletes. 
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