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ABSTRACT Football is the most popular sport in the world, including
Indonesia. The current coach of the Indonesian national
team is Shin Tae-yong (STY), a former South Korean soccer
player. In this study, the researcher intends to study and
obtain an overview of the game patterns, tactics and game
strategies carried out by STY for the Indonesian national
team. The goal to be achieved is gained of tactics and
strategies for local coaches in the future. Frequent Pattern
Tree (FP-Tree) algorithm was used for this research. Method
to analyze match videos and record them in the form of
statistical data in a set of data modelling (rows/records) for
a particular match session, was used. Then normalize the
data, by forming a series of pattern numbers as a
representation of the direction of attack in certain situation.
As conclusion, the national team's playing pattern,
including team formation, how to defend, how to attack.
Thus, it makes it easier for coaches to determine the right
strategy to beat opponents, when dealing in official
matches.
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INTRODUCTION

Football (soccer) is one of the most popular sports on earth today. In a soccer
match, to achieve victory, various tactics, strategies and formations of good players are
developed in a duration of 2x45 minutes (normal). Therefore, insight and tactics are needed
from a soccer coach to apply tactics that are suitable for the opponents they face. The
Indonesian national football team is the national team that represents Indonesia in men's
senior international football. The team is controlled by the Indonesian Football Association,
which is a member of FIFA and also a member of the AFC. The current coach of the
Indonesian national team is Shin Tae-yong (STY). STY was born on May 11, 1970, in
Yeongdeok, Gyeongbuk, South Korea. STY is a former South Korean soccer player who
played as a midfielder.

The use of technology in sports (sport science) has grown rapidly. The process of
scouting, talent scouting and analysis of match processes against opposing players is
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carried out using innovative methods, in order to boost the athlete's achievements. The
scouting process itself can be done before, during and after the game. A series of statistical
analyzes were carried out, thus providing an accurate approach in understanding the
strengths and weaknesses of the opponent. The development of each player is monitored
with accurate data, and formulated in effective training methods to boost performance.

Data mining is the process of looking for patterns or interesting information based
on the results of analysis in a selected data population using certain algorithmic techniques
or methods [1]. Data Mining is a term used to describe the discovery of knowledge in
databases [2]. Data Mining in its process uses statistical, mathematical, artificial
intelligence, and machine learning techniques to extract and identify useful information
and related knowledge from various large databases [3]. The Apriori algorithm was
introduced by Agrawal and Srikant in 1994. Until now, this algorithm is an association
algorithm that is widely used and developed by researchers [4].

On December 28, 2019, the Indonesian Football Association (PSSI) confirmed

Shin's appointment as Indonesia’'s new coach, replacing Simon McMenemy. STY is
contracted by PSSI for 4 years until December 31, 2023. STY is known as a coach who is
detailed, meticulous in preparation, and has very varied game tactics and strategies. The
researcher intends to examine, study and obtain an overview of the game patterns, tactics
and game strategies carried out by STY against the Indonesian national team.
The problem formulation in the research are: a. How to develop an analytical model for
soccer players based on data collected from observing video files, by utilizing information
technology ? b. How to use the FP-Growth algorithm to map the playing pattern of a soccer
athlete?

The aims of this research are: a). Providing innovation to the coaching model that
is applied to soccer athletes based on their needs, based on empirical data. b). Developing
an analytical model for soccer players by utilizing information technology as part of
development in implementing sport science in Indonesia. ¢). Improving the achievements
of the Indonesian national football team, with more varied tactics and strategies, attacking,
and keeping up with the times.

The benefits to be achieved are: a). It is hoped that this research will be developed
as a role model for the scouting process for football athletes in the area. b). Increase the
competitiveness of the athletes, so they can reach a higher level of play. So if this is applied
to national athletes, it is hoped that it can play a role in increasing Indonesia's
competitiveness in world football competition. ¢). become input and tools to develop talent
as well as training programs for athletes that are more efficient.

RESEARCH METHOD

In this study, the authors developed a model for data analysis based on match video
files. By utilizing one of the data mining algorithms (FP Growth), an analysis was carried
out on PSSI national team, under coach STY. In the first stage, data collection was carried
out by analyzing match videos and recording them in the form of statistical data in a set of
data tupples (rows/records) for a particular match session. Then normalize the data, by
forming a series of pattern numbers as a representation of the direction of attack from the
team as a whole. The data set is formed with one set per round. This data is then collected
in one round, to obtain a data set in one round. The second stage is processing the main
data using a data mining algorithm, namely: FP-Growth. This is for main data analysis
according to the needs of the algorithm and association rule analysis which includes
searching for patterns from data that often appears (frequent itemset mining), as well as
determining the best rules (rules) using the calculation of the final value. The results of the
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analysis of the data obtained will provide an overview of the data patterns formed and
expressed as sequences and probabilities. The third stage is interviews, feedback and
improvement of the analysis process, for further adjustments if necessary. The results of
the analysis are carried out by drawing conclusions and recommendations.

FP tree is one of the algorithms used in data mining. Data mining is the process of
looking for patterns or interesting information based on the results of analysis in a selected
data population using certain algorithmic techniques or methods [1]. The Apriori
association rule algorithm or association analysis is a data mining technique for finding
association rules between a combination of items. This hidden relation can be represented
in the form of association rules for frequent itemsets. There are two parameters used to
measure associative rules, namely support (supporting value), namely the percentage of
combinations of these items in the database and confidence (certainty value), namely the
strength of the relationship between items in associative rules [8].

Jumlzah Transaksi mengandung A

Support (A) =
Total Transaksi
Confidance (c) is a measure of how often item A appears in transactions that contain
item A'. Confidance is calculated after support is determined. The confidence value of the
A-> B rule is obtained from the following formula:

Jumlah Transaksi mengandung A dan B

Confidence = (B | 4)=
Jumlzah Transaksi mengandung A

The Apriori algorithm in dealing with association problems is to reduce the number
of itemsets considered. The user sets the minimum support. So the value of (AC) <
minimum support for each association rule A — C or (A — C) < min-support. The first a
priori returns all item sets that satisfy support. This set of items is often called a set of items
(frequent item sets) [8][9]. Frequent item set generation is presented in Figure 1. The first
stage is to collect all itemsets that meet the support > minsup requirements. These itemsets
are called frequent itemsets. The second stage is rule generation, which aims to form rules
with high confidence values from the frequent itemsets that have been obtained previously.

These rules are called strong rules[8][9].

Figure 1: Frequent Item Set Figure 2 : Frequent Item Set Generation

The Frequent Pattern Growth (FP-Growth) algorithm is a development of the
Apriori algorithm. So that the shortcomings of the Apriori algorithm are corrected by the
FP Growth algorithm [3]. FP-Growth is an alternative algorithm that can be used to
determine the most frequently occurring data set (frequent itemset) in a data set [10].
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The data modeling used is to divide the game space into areas numbered as follows
(Figure 3).

18 19 20

Figure.3 : Data Modelling Playing Pattern
RESULT AND DISCUSSION

Data obervasion in this research, was footbal match between Indonesia vs Curacao,

the first leg FIFA Matchday held on 27 Sept 2022, in Senayan Jakarta. This data captured
during first 15 minutes is presented in Table 1.

Menit Posisi item

Table 1: Data-set Indonesia vs Curacao Table 2: Normalized Data-set
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The data is then normalized, to make it easier to process using Tanagra (Table 2).
Based on the normalized data, Fig 5 shows a heat map of the national team's game pattern

based on the division of the field area (see Fig 3). Then, by using the support parameter of
6, the results are obtained as shown in Figures 5 and 6.

Heat map

1 2 3 4 5 6 7 8 9 0 1 1 B ¥ 15 1 17 18 19

Figure.5 : Data set Heat Map Playing Pattern Figure.6 : Frequent Itemset simulation by
Tanagra

After obtaining the data modeling as mentioned above, further analysis is carried out with
the FP-Growth algorithm, which can be divided into 3 main stages as follows [8][10]:
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1. The conditional pattern base generation stage,
2. FP-Tree conditional generation stage,

Fig 7 shows a complete picture of the national team's playing pattern for the first 15
minutes, it can be seen that the dominant sectors are areas 7 and 8 (midfield area). However,
when building up an attack, the national team tends to start from the right-back sector,
aiming for the left half space. Obviously, at those 15 minutes, the national team still had
difficulty penetrating the opposing team's defense. This data gives an illustration of the
tactic pattern used by the STY coach, according to the opponent he is facing. This is
considering that the patterns of tactics and strategies that are applied are very dynamic, at
least in first 15 minutes of the game against Curacao.

Table 3:Rearranged Itemset after simulation

No | Menit Item F. Itemset Status
1 0,51 8,7,6,11 7,8,6 Counter Fail
2 1,17 578,7 7,8,5 Recovery Fail
3 1,19 18,7,10,8, 15 7,8,10 Counter Fail
4 1,51 6,4 6,4 Recovery Fail
5 159 12,9,3,8,7,4,6,5,6,7,10 7,8,2,6,9,3,4,5,10 Build up
6 2,38 |7,6,5,17,16 7,6,5 Counter Fail
7 3,05 |3,9,8,7 7,8,9,3 Build up
8 321 2,1 2 Build up
9 4,09 12,6 2,6 Build up
10 4,52 7,9,7,4,5 7,9,4,5 Recovery Fail
11 5,27 7,8,9 7,8,9 Recovery Fail
12 6,06 |8,10 8,10 Recovery Fail
13 628 12,1,6,7,11 7,2,6 Build up
14 73 121,238 8,23 Build up
15 8,01 ]16,15,12,13,14 Set piece
16 841 154,7,9,8,7,9,10 7,8,9,4,5,10 Set piece
17 9,19 |10,9 9,10 Set piece
18 9,57 12,3,2,8,4,6,7,9,10 7,8,2,6,9,3,4,10 Build up
19 10,58 |3,9 9,3 Recovery Fail
20 11,39 |2,3,8,2,4,5,13,14 8,2,3,45 Build up
21| 13,08 [2,3,87 7,823 Build up
22 13,25 |8,7,6 7,8,6 Recovery Fail
23| 1348 [2,1 2 Build up
24 14,07 |1,2,6,4,7,8,15,7,14 7,8,2,6,4 Build up
Build up 11
Counter Fail
Recovery Fail 7
Set piece 3
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Total 24
null
13
O A
12 TSR . 3 OO
CRTAGT N,
- v
- - ~

- ==L m - g
O »
ORNOAR SR ONG o3
- -
1 A7 ) -1”
1 P ~ -
4 - N A -
I -7 - - -
-~
: b p --7 > ’
ogealos [ONERO
' O
OWeW40 '
4 1
O NS OB O QMO LESE ®
O '
’
/7 7
7 7
Vi /

Figure 7. Complete FP Tree of Playing Pattern
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CONCLUSION

FP Tree algoritm can be used to determine the playing pattern of a football team, by
dividing the team's playing patterns, especially when attacking. This is done by modeling
actual data into numerical data which is then normalized. The next process is carried out
by forming a conditional pattern base, generating conditional FP-Tree, searching for
frequent Itemsets and continuing with forming FP-Growth. Based on this pattern, if carried
out in combination with technical and non-technical observations (stamina, physique,
formation, individual player abilities, etc.) an analysis can be obtained along with an
overview of the characteristics (strengths and weaknesses) of a team in a certain time
duration. For example, when the national team game was known to use the midfield as the
main playing area, (during 15 minutes of the first half) against Curacao. However, in the
following minutes, he used the center area which leaned to the right wing to break into the
opponent's playing area. Occasionally breaking through on the left wing, by closing the
midfield as the center of defense and attack.
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