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Abstract:

The development of information technologies has contributed to the applica-
tion of more and more analyzes of opposing players and teams in the sports
system, which is scouting. Scouting is the analysis and presentation of the most
important results of a team or an individual player with the aim of improving
performance, and thus the results of a team or players. In this study, based on
the available literature, scouting and realization of certain software packages for
analysis, scouting and creation of basketball actions are presented.
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INTRODUCTION

Throughout history since James Naismith invented a new game for
his students in 1891. and to this day, basketball has undergone major
changes, in terms of the game, the rules. Today basketball is a popular
sport that requires, among other things, big analyzes and certain statis-
tical parameters. One of the indispensable analyzes of a sports team is
scouting.

The beginnings of scouting date back to 1948. In New Orleans. Then
the scouts started to record only certain statistics, points and turnover
percentages. There are at least twenty definitions of statistics in a basket-
ball game. Statistics play a very important role in scouting because based
on some events that have happened in the past, scouts try to accurately
predict future events. In Europe, scouts appeared in 1969. in Italy. Nowa-
days, scouting has developed to unimaginable heights. Today, good and
quality scouting cannot be imagined without the use of modern infor-
mation technologies. "Advance scouting" has a special place in recent
basketball history [1].
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Scouting is the analysis and presentation of the most
important results of one team or a player with the aim
of improving performance, and thus the results of that
team or player. Scouting is collecting data and analyzing
the competitive and training activities of athletes in or-
der to achieve top sports results. Scouting is the specific
preparation for data collection and analysis of competi-
tive and training sports activities in order to select the
best players [2].

Basketball scouting and analysis of one's own and
your opponent's team has become an indispensable part
of the preparation for all games in professional leagues.
Using data mining programs in sports provides great
benefits to its users. It allows you to see all the essential
elements of the basketball game and to extract knowl-
edge from the collected data. In this way, teams get to
know themselves, because they are able to see what they
need to win, where they most often make mistakes, and
which elements of the game they need to improve [3].

"Advance scouting” has a special place in recent bas-
ketball history. It is one of the best basketball scouting
programs that have appeared. Implementation of that
program was completed in November 1989, and the first
owners were the Chicago Bulls. Advance scouting costs
a million dollars. Although they had strong individuals,
with the best basketball player of all time, Michael Jor-
dan, they did not manage to win any title. For a year, the
Chicago scouts worked hard on that program. For the
next three years, they were the undisputed rulers of the
basketball scene. "Advance scouting 1.0" had the possi-
bility of scouting during the game and after it [4].

The task of scouting is to collect, analyze, statistical
processes as needed and use technical-tactical, physio-
logical, motor, and sociological data in order to improve
the performance of individuals and individual parts of
the team, and then the performance of the team as a
whole.

The importance of scouting is reflected in the fact
that by systematically monitoring competitive activities,
coaches receive a certain amount of exact information,
unlike previous practice where conclusions were made
based on subjective assessment of individuals, which is
not enough in modern sports.

By using basketball analysis and data mining as the
highest level of analysis, teams can get to know their op-
ponents and prepare for the next opponent or tactics
for the next game. [5]. The tools and techniques that are
being developed aim to better measure the performance
of both the player as an individual and the entire team.
These new methods of measuring performance attract
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the attention of the largest sports associations because
there is a large amount of money in sports today. Prior
to the benefits of data mining, sports organizations re-
lied almost exclusively on the expertise and knowledge
of the people in charge of scouting. Statistics play a very
important role in scouting itself because based on some
events that have happened in the past, scouts try to ac-
curately predict future events [4].

In the past, basketball statistics were a luxury avail-
able only to big professional clubs. For the average
trainer, statistics were a real nightmare, requiring a large
amount of time and effort, first in the collection of sta-
tistical data, and then in the manual calculation of vari-
ous aggregate statistical parameters. For most coaches,
statistics simply weren’t worth that much effort [5].

However, computers have changed all that have re-
moved a great burden and responsibility for keeping sta-
tistics from coaches, while at the same time providing
them with a wealth of information that they have only
they could dream of for fifteen years. And best of all,
the prevalence and relatively low cost of computers and
software make this information available to everyone.
As the amount of data collected grew, sports organi-
zations turned to find more practical methods to gain
knowledge from the data [6, 7]. The second step was
to find even more practical methods in order to extract
valuable knowledge, is to start using data mining tech-
niques. Properly applied data mining techniques can re-
sult in better performance of the whole team by prepar-
ing players for certain situations, identifying individual
contributions of individual players, assessing play the
opposing team and exploring any weaknesses. In order
to be able to apply data mining, first of all data is needed.
Depending on the amount and richness of available data,
it is possible to extract appropriate knowledge [8, 9].

When we talk about basketball scouting, we have to
point out some terms that are from essential for analyz-
ing an opponent such as a team roster containing: last
name and first name of the coach, last name and first
name of the player with basic data jersey number, posi-
tion which game, height, weight and year of birth, then
the individual characteristics and habits of the player as
well as the schedule of all matches with basic data (date,
time and place of play) [10].
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2. METHODS

Given the introductory remarks, a bibliographic-
descriptive method was used for the purposes of this
study. Based on the available results of relevant previ-
ous research, the presentation, definition, theoretical
framework and possibilities of implementing scouting
in basketball are given, as well as its importance for fur-
ther development of sports analytics and application of
scientific knowledge in modern sports.

3. DATAANALYSIS AND SOLVING
BASKETBALL SCOUTING PROBLEMS

Scouting can be done at the level of team, scouting
teams - coaches are under constant pressure during
the season and are always looking for a deeper insight
into the abilities and tactical ideas of their opponents.
Analytics can help coaches organize information they
use regularly in a more efficient way. As video systems
improved, so did coaches get more complete informa-
tion at their fingertips. By analyzing video materials, it is
possible to gain insight into the templates of the oppos-
ing team, as well as special actions that need attention.
In addition, analytical systems can automatically detect
trends in the upcoming opponent's performance and
can determine the cause of any changes. For example, a
series of wins or losses says nothing if the opponents and
details from each game are not taken into account. It is
not at all simple for a coach to go through each of these
matches to determine patterns and causal relationships,
which is greatly facilitated by the existence of Analytical
Systems [12].

Individual Player Scouting - Standard player evalu-
ation often involves scouting reports, studying videos,
measuring the market value of players, and projecting
the role of players in a team. As the information needed
for analysis comes from different sources, only collect-
ing it can be a challenging process. Analytics enables the
integration of these information flows. Using analytics
while reading a player's scouting report as a potential
reinforcement, a decision-maker can effectively see sta-
tistics and videos from the game, the level of play rela-
tive to standard player games, and see if a scout's rating
matches his own observations. In addition, analytics
allows decision-makers to consider different scenarios
of the player's role in the team and the type of contract
offered, thus assuming the player's long-term impact on
team performance. Assessment of abilities, primarily
physical through various forms of testing players.
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Talent Scouting — Decision-makers need to identify
areas of play that the player should focus on in their
development, determine player routines that need to be
improved, and set goals so that the player and decision-
makers know if the player is progressing according to
plan. Analytics can play a key role in this process by
assisting decision-makers in identifying goals for the
player, as well as in monitoring, analyzing and project-
ing progress so that all stakeholders know if the player
is evolving. In addition, analytics allow coaches and staff
managers to know what a player is able to achieve in dif-
ferent areas and how that potential fits into the team’s
future. Combining development information with video
analysis, in-game statistics and scout reports will further
help decision-makers regarding the current and future
value of players. A scouting program is shown. The pro-
ject is modeled according to the UML (Unified Mod-
eling Language) is a standard visual modeling language
to document processes and software specifications. For
the static aspect of the system, the Use Case Model and
the Class Diagram were used, and for the dynamic as-
pect, the Activity Diagram was used. As today's operat-
ing systems have the feature of great user interaction,
the natural choice is a graphical action editor where
the desktop will be a drawing board. The main advan-
tage of this application over the drawing board is the
ability to record the action, print reports with observa-
tions during the exposure to players, as well as record
actions in video format and the ability to play them at
different speeds. Although similar editors have appeared
on the market that meet such requirements, here is a
framework (template) that can become universal for all
graphic editors of this type for all team sports (football,
basketball, handball). The paper presents a specific edi-
tor of basketball actions, but with minor changes, it can
become a universal graphic editor of actions. The im-
plementation was implemented in the Borland Builder
6 software package in the C ++ programming language.
The open-source API — Open CV was used to create the
video [1].

4. GRAPHIC EDITOR FUNCTIONALITY

One of the first steps in the process of designing and
modeling the problem is the analysis and specification of
requirements. In the process of analysis, it is important to
get answers to the following questions at the beginning:

1. The main purpose of the software package that is
being implemented, essential requirements of users re-
garding the functionality of the system. The application
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is a graphical editor that allows the user to add elements
to the desktop, adjust properties, and add actions to
each element. Also, charts and their phased display must
be displayed, then video creation and report printing.

2. Hardware complexity of the software package.

An object-oriented model is a graphical analysis of
a system that uses UML symbols and symbols. UML is
the standard language for object-oriented modeling.
The language has well-defined syntax and semantics,
which is clear and easy to use in object modeling. In
the object-oriented model, the following are designed:
usage case diagram, class diagram, sequence diagram,
activity diagram, state diagram (dynamic) and develop-
ment diagram. The usage case diagram represents the
user requirements for the system.

It consists of Use-cases - They describe the sequence
of actions that cause an effective change in the system.
They are marked as horizontal ellipses; Actors - An ac-
tor is a person, organization or external system, who
plays a role in one or more interactions with the system.
Actors symbolize figures; Connections - Connections
between Actors and Use-cases with solid lines with the
possibility of placing an arrow at the end of the line. The
connection always exists when the actor participates in
the action, which is described by Use-cases. Cases of use
for player reports and updates are listed. Analogous to
player updates, other updates are also performed [1]. In
Table 1 can be seen as adjustment options for players.

Reports

Specification:

Chronology of actions:

By clicking on the appropriate button on the form of the new game or by selecting the report on the initial

form, the report (s) is called

Extension points:

1.) a. If the game is still in progress, it is possible to call the game statistics for the periods of the game sepa-

rately, as well as for the halftime or regular course. Only possible for an ongoing game.

b. i.) The game is not in progress. Invitation of various reports from the initial form.

ii.) The desired report is selected

iii.) The game is selected

Exceptions:
Does not have
Prerequisites:

Does not have

Table 1 - Adjustment options for players [5]

5. CREATING VIDEOS

Based on the specification of the request, it is neces-
sary to enable the user to record his basketball actions
as a video file. This file can later be played outside the
application and on other computers where the applica-
tion is not installed.
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The Open CV library was used to solve this problem.
The following is a description of the methods used:

¢ cv Create Video Writer - create videos with set
parameters,

¢ cv Release Video Writer - completes video writer
entry,

¢ cv Load Image - load an image from a file,

+ cv Write Frame - adds a frame to a video file [1].
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6. SCOUTING REPORT PARAMETERS IN
BASKETBALL

Scouting report in basketball is an essential aspect of
preparing a successful game plan in coaching basketball.
There is no universal way to scout. It can be seen in the
example basic reports parameters for a scouting report.

Scouting reports parameters considered for scouting
report:

1) Result: Made, Missed, Fouled shots
2) Value: 2-pt field goals, 3-pt field goals

3) Additional: And one-shots, Blocked shots, Assisted
shots, ATO

4) FG Play-types: Catch and shoots, Transitions, Cuts,
Catch and drives, Pick ’n’ rolls Handler, Isola-

tions, Putbacks, Screen offs, Post ups, Hand-offs

5) Game periods: I quarter

(0 10min.); IT quarter
(0 10min.) III quarter
(o 10min.); IV quarter
(0 10min.)

6) Seconds to violation: 0 24sec.

7) Contesting: Contested, Uncontested
8) Opponent

9) Hand: Right, Left

10) Shot type: Jumper, Tip in, Lay-up, Floater, Reverse,
Dunk, Hook, Miscellaneous

11) Drives: Drives left
12) Assisted by

13)Dribble moves: Changing speed, Step back, Quick
first step, Fake shot, Fadeaway, In & cut, Jab step,
Changing direction, Spin move

Figure 1 shows an example of the analysis of suc-
cessful shots chart percentage in a specific court zone of
one team from the game. Figure 2 shows an example of
marked successful and unsuccessful shots in the game.
The black circles are successful shots, and the black x
marks are unsuccessful shots.

7. CONCLUSION

In basketball nowadays, there are many different
methods and ways of preparing a team for competitions.
There is a physical, psychological, integral, technical,
tactical type of preparation. Each of them is very im-
portant for the whole team and leads to a certain result
and success. Today, good and quality scouting cannot
be imagined without modern information technologies.

Figure 1 - Example of shooting chart percentage in specific court zones.
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Figure 2 - Example of field goals shooting chart

With the help of scouting, all coaches are enabled to
set the appropriate tactics in relation to the opposing
team, as well as with the help of analysis of each oppos-
ing player, the coach draws attention to certain strengths
and weaknesses of the opponent [4, 13]. The fastest and
most comprehensive analysis should be the performance
index. With the help of scouting, in addition to coaches,
players, journalists, managers and others can get various
information, including how many points were given in
relation to certain types of defence, as well as what types
of attacks a certain team used, how many points and
counterattacks attack, pick & roll.

8. REFERENCES

[1] B. Markoski, "Skauting u kosarci," in Infoteh Jaho-

rina, Jahorina, 20009.

L. Retgeber, B. Markoski, P.Pecev, D. Lacmanovi¢,
Z.Ivankovi¢, "Comparative Review of Statistical Pa-
rameters for Men and Womens Basketball Leagues
in Serbia," Acta Polytechnica Hungarica , p. 6, 2013.

2]

K. Lyons, "Data Mining and Knowledge Discovery,"
Australian Sports Commission Journals , p. 2, 2005.
L. Ratgeber, "Play from a game (Head Coach),"
Mizo Pecs, 2010.

Sinteza 2022
submit your manuscript | sinteza.singidunum.ac.rs

(5]
(6]

B. Markoski, "Primena i prenos on-line podataka u
kosarci," in Infoteh Jahorina, Jahorina, 2010.

N. J. O'Reilly, P. Knight, "Knowledge Management
Best Practices in National Sport Organizations," In-
ternational Journal of Sport Management and Mar-
keting , pp. 264-280, 2007.

J. Angeli, "Scouting America's Top Basketball Pro-
grams," Los Angeles, 2003.

J. Angeli, "Scouting America's Top Baskeball Pro-
grams,” Los Angeles, 2004.

R. Schumaker, O. Solieman, H. Chen,"Sport and
Mining," Springer 1st edition, 2010.

L. Fieltz, D. Scott, "Prediction of Physical Perfo-
mance Using Data Mining," Research Quarterly for
Exercise and Sport, pp. 1-25, 2003.

D. Oliver, "Basketball on paper-Rules an tools for per-
formance analysis," Brassey's, Wahington DC, 2004.
N. Truni¢, Osnovne kosarkaske vestine, Beograd:
Univerzitet Singidunum, 2018.

S. Trnini¢, Analiza u ucenje kosarkaske igre, Pula:
Vikta, 1996.

IT Applications in Sport Session


http://sinteza.singidunum.ac.rs

