





Big data technology allows for the effective
analysis of each player’s movement, and
the resultant data pieces are provided in
real time for setting a strategy.

© Jefferson Bernardes/Shutterstock.com
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Heat maps for identifying a player’s movement pattern

A heat map is an analysis tool that provides a graphical representation
of data. In soccer, heat maps are used as an indicator of the scope and
frequency of a player’s movement, helping to identify his conditions
and in-game situations. In the past, heat maps were drawn manually
by marking, at a certain time interval, a player’s position and integrat-
ing the marks.

These days, however, computers draw heat maps thanks to the de-
velopment of technology. On a heat map, a player’s movement is rep-
resented by different colors and depths. The color gets redder in areas
where a player’s presence increases. The time interval of a heat maps
data collecting can be set as desired. A shorter interval means more
data collected, which increases accuracy but also increases calculating
time. On the contrary, a longer interval means less accuracy but less
calculating time is needed.

Based on a heat map produced in real time, a manager can see
whether a player is moving according to his strategy or can decide

who to replace by considering the load of each player.

Aheat map is an indicator of a player’s movement. The color gets
redder in areas where the player’s presence increases.
© www.whoscored.com



Making a Soccer Heat Map

Until somewhat recently, collecting and analyzing soccer data was a very difficult task.
Heat maps are one of the analytical tools used in soccer. A traditional heat map was
drawn by marking, at a certain time interval, a player’s position and integrating the marks.
The color of a heat map gets deeper in areas where a player’s presence increases. Heat
maps are useful for easily identifying each player’s movement. In this activity, let's make
a simple heat map program, in which a mouse cursor takes the role of a soccer player.

AETRGIIEEICY A computer in which Scratch (version 2.0) is installed

Activity
n Mission
Create a project that meets the following conditions:

Conditions

® A soccer field image is used as a backdrop.
® The color changes according to the movement of the mouse.

@ A“stamp” effect is used.

Project design

Draw an algorithm about how to execute the program, including movement directions.
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Programming

@ Create a soccer field backdrop. Because there are no soccer field image files
in Scratch, you have to upload your own file.

@ In order to add a new sprite, click on the “Paint your own sprite” button in the
“New sprite” panel and paint your “Heat” sprite.

Scripts Costumes Sounds

® Assemble the blocks so that the existing heat map will be reset when you click
on the green flag. Make the script stop when you click on the “Heat” sprite again.

clicked when this sprite clicked

all

stop

go to x: o \'H o
wait o Secs
forever

point towards mouse-pointer
»

move e steps
»

change color effect by@
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@ Run the program to check for an error. If there is any, correct the error.

® End result (screenshot)

(W Heat Map F ®
w54

Choose one of the following projects to change the program

(D Make a heat map program that is executed by using the arrow keys.
@ Design your own unique heat map and apply it to your program.

@ Make a heat map program that has sound effects.

E Summing up

Summarize how you felt about your project.
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Career
Exploration
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Big Data Analyst

The development of IT and the explosive increase of data have ushered in the “age
of big data.” Meaningful information extracted from a vast amount of data serves
as an important basis for scientific and rational decision-making. Big data experts
collect and manage a large number of data sets that seem to have nothing in
common. They dig into big data to search for various kinds of information such
as the behavioral patterns of people or expected economic situations. In order to
do this, you must be knowledgeable about statistics, business consulting, data
analysis techniques, etc. Along with the further development of computers, mobile
technology, the Internet of Things (loT), SNS, and so forth, the big data market
will continue to grow, and so will a demand for big data experts such as big data
analysts.

@ What do they do? )

= Designing methods for collecting data created in various fields

= Constructing data storage architecture; designing data flow; and managing databases
= Analyzing and processing big data to provide meaningful information that brings con-
venience to daily life and/or research activities

© Occupations related to big data analytics

Data science Data mining expert, information manager, sports data analyst

IT Database manager, statistics analyst, software developer

Government and | Government statistician, researcher in statistics, mathematics,
public agencies natural science, or satellite development

Related majors )

Various skills are needed in order to process a vast amount of data from different

fields such as social/natural science and economics. Artificial intelligence (AI), which



computer electric electronic

Mathematics ) . ) . . .
engineering engineering engineering

has recently surprised the world with its possibilities, is based on big data technology.
Because fast computers are essential for processing massive data streams, you need
to be skilled in computer hardware. Mathematical knowledge and insights are also

needed because statistical methods are used in data processing.

N Required aptitude )

v

= Basically, competence in programming languages is required for dealing with data-
bases. Theoretical and practical experiences about databases are also required.

= Big data is collected in forms that make it difficult to identify commonalities or regu-
larities in data. Therefore, you are required to have mathematical insights and analyti-
cal skills as well as the capability to solve problems with algorithms.

= A learning attitude is required, as big data is an area where new technologies are being
rapidly developed.

= Interpersonal and communication skills are also necessary because you will often col-
laborate with other technicians or experts.

Q Expert interview

Statistics aims to visualize a large data set or search for patterns in data. For
example, it would be more efficient to present a representative value such as
mean than simply to list the math scores of all students of a school. Statistical
methods are also useful for identifying the patterns of climate change in daily
weather data or the efficacy of a new drug. In other words, statistics is like
assembling Lego bricks to construct an object.

Recently, the number of data “bricks” have increased and their shapes have
become more complicated, making it impossible or inefficient to apply the
existing assembling methods. In order to solve these problems, | would like to
expand the scope of existing statistical methodologies. For now, | am learning
basic statistical theories and programming, after which | will begin to conduct
my own research.

Seong-oh Park / Ph.D. course student, Dept. of Statistics, Seoul National University
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Maker

Activity

A ball rolling device with OFe0]
scoring LEDs

Written by

Dong-man Kim (Incheon Buhyun Elementary School Teacher)

ﬁ Product overview

= Product function
A device for a ball rolling game where a player's points are displayed by LEDs

= How it works

Points are assigned to each area that has a hole. A switch is installed
underneath a tube connected to each hole. When a ball drops into a hole, the
switch is pressed and the corresponding LED is turned on.

= Product picture

Clip switch End result

® Product structure

Nt j}s;,_j:n Entry

A programming language
for sending commands to
the Arduino Uno board

_ Device framework
?\\\‘ consisting of a foam
3 board, plastic bottle

cut-outs, and an
OHP film

Clip switch
Adevice that sends an
input signal to the Arduino
Uno board

& LED
Output devices that receive
commands from the Arduino
Uno board



E Production overview

= Production time : 3.5 hours
= Needed materials and tools

A Plastic bottles

A Arduino Uno A LEDs (4 colors) A Wires
board (4 sizes)
A Utility knife A Transparent tape A Cable ties A Clips A Awl

A Foam board

A Wire mold

= Key production principles

Connecting an Arduino Uno board to operate a robot catapult

When a ball drops into a hole, the switch is pressed and the Arduino Uno
board receives an input signal to turn on an LED. The four LEDs have
different colors which correspond to each point scored. Power is supplied to
the LEDs via the Arduino board.

= What requires attention in production

© Make the scoring areas so that they are distinct from each other.

@ Use balls that are heavy enough to press the switch.

@ Bend the lower part of the ball track more than 30 degrees upward so that it
can serve as a schanze.

O Make the switches in a way that the gap between the clips is not too wide.

= Required knowledge and functions

@ How to use an Arduino Uno board and how to make a program by using Entry
@ How to make a switch and how LEDs work
@ The safe use of tools such as a utility knife, awl, and cable ties
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Computational Thinking Map

1. Selecting Archers for

the Olympics

Activity 1

2

Keep a record of archery
game results on a score-
board and calculate each
set score and deviation

£l

Look into the relationship
between archery player
selection and statistical
variance

i
Formulate how to calculate
dispersion by using devia-
tion and variation

2

Look into necessary ele-
ments for making a heat
map

2. Statistics for
a Winning Shot

3. Big Data and Soccer

Activity 3

El

Look into the relationship
between a player’s move-
ment and game results

Display a player’s move-
ment on a heat map

o

Design an algorithm for
making a soccer heat map
program by using Scratch

Activity 2

B

Look into baseball statistics

El

Look into sabermetrics
statistics

Evaluate a player’s worth
and contributions to his
team by using data

o7
Design an algorithm for

a program that produces
desired information

B

Make a sabermetrics calcu-
lator by using Scratch

B

Make a soccer heat map
program by using Scratch
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