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| Abschlussarbeit S21, Fu3ball-Simulation

Konzeption

Funktionale Analyse

Die Anwendung funktioniert ideal auf einem Laptop mit der Bildschirmauflosung
1920 x 1080.

Nachdem der Nutzer die Teams und Spielereigenschaften, also Prazision und
Geschwindigkeit festgelegt hat, wird der Start Button geklickt und das Formular wird
durch ein Spielfeld ersetzt. Das Spiel startet direkt, was einmal am Pfiff des
Schiedsrichters, sowie am Atmo-Sound zu erkennen ist. Sobald ein Spieler den
Ball erreicht hat, steht die Zeit still, die Musik stoppt. Der Nutzer klickt dann auf den
Canvas um den Ball zu schie3en. Nachdem der Klick ausgefuhrt wurde, ertont
wieder der Atmo-Sound. Ein Applaus-Sound ertont, sobald eine Mannschaft ein Tor
geschossen hat. AnschlieBend liegt der Ball wieder in der Mitte und der
Schiedsrichter pfeift das Spiel erneut an.

Wird ein Spieler hinzugefugt oder geldscht soll die Animation stillstehen, auch der
Sound soll dann nicht mehr zu héren sein.

FuBball-Simulation: Use-Case-Diagramm
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FuRball-Simulation: Class Diagram

Vector

+ X: number

+y: number

constructor(_x:number,_y:number)

+ getDifference(_v0:Vector_v1:Vector):Vector

N

+ getNormalisedVector(_normalise: Vector,

Moveable

+ position: Vector

v

Crc2 Rendering Context

_length: number): Vector | undefinded

+ get lenght(): number
+ set(_x: number, _y:number):void
+ scale(_factor: number):void

+ add(_addEnd: Vector): void

draw(): void

constructor(_position:number): void

move(_speed: number): void

Ball

LineJudge

Referee

Player

+ start: Vector = new Vector (width/2,
height/2)

- speed: number = 50

- applaus: HTMLAudioElement = new
Audio ("Applaus.wav)

constructor(_position:number): void
+ move(_event?: MouseEvent): void
+ goal(): void

+ draw(): void

- moveWithOffset(_mousePos:
Vector,_spread:number):Vector(]

- handleGoal(_team:string): void

- color: string
- speed: number = 150

- type: string = "lineJudge"

constructor(_position:number): void

+ move(): void

+ draw(): void

- color: string
- speed: number = 150

- typ: string = "referee”

- whistle: HTMLAudioElement =
new Audio (Whistle.wav)

constructor(_position:number): void
+ move(_speed: number): void
+ playWhistle(): void

+ draw(): void

+ task: TASK = TASK.STAND
- team: string

- nation: string

- speed: number

- precision: number

- jerseyColor: string

- backNumber: number

- home: Vector

- type: string = "player"

constructor(_position:number): void
+ move(_speed: number): void

+ displayBallPossession

+ displayInformation

+ draw(): void

+ changeTask(_task?:
TASK,_ball?:Vector): void

- moveHome(): void

- stand():void




FuRball-Simulation: Activity Diagram - Main

‘ Array for moveables

h 4

‘ animation: boolean = true

h 4

‘ Array homeT1 (for positions)

h 4

‘ Array homeT?2 (for positions)

v

‘ Array backNumbersT1

v

Array backNumbersT2

h 4
‘ << enum>> TASK
{STAND,MOVE,MOVEHOME}

h 4

atmo = new Audio (Atmo.wav)

h 4

export variables for HTMLdivs
(possession,scoreBoard))

A 4

‘ Array for positions of Team1 ‘

v

‘ Array for positions of Team2 ‘

h 4
export
CanvasRenderingContext

v

‘ export canvas (HTML Element) ‘

h 4
canvas.width =
window.innerheight

h 4

‘ export canvas.heigth = width / ‘
110 * 75

v

‘ imgData: ImageData ‘

h 4
variables for HTML Buttons add ‘

T1 and addT2

v

‘ eventClick: MouseEvent ‘

‘ export activePlayerPrecision: ‘
number

v

‘ export goal: boolean = false ‘

\ export checkClose: boolean = \

20 fps

load click (to "
shoot) click o
A 4 h 4 h 4
handleLoad Fh ) C handleClick Th )C handlelnfo Th )( update Th)

i
L

!
(J

keyup

keydown

Click(Btn)

click

click

click

h 4 h 4 h 4 h 4 h 4 h 4
@eleteHelp rh) @mmeHelp rh) (handIeBtn rh) @a"d'e"‘e%"’hF"ayefTD @ndleNgA'%PlayerTé (handleDelete@

first

_player

ClickBtn
newGame

click

click

Change

startAgain

andleplaceNew

GmdlerRea@ @dleNewGa@ (

PIayer1 ™

N

andleplaceNew
PIayerZrh

@

/handIeLoad ’

~

handle

install change listener on form

Change

h 4

install click listener on start btn

let formData: FormData = ni
FormData

A 4

install listener for first_player
event on canvas

A

4 element in

add click listener on canvas for
handleClick

@———

[entry of formData]

use switch case to save
form data from every

matching variable,

A

y

add keydown listener on
document for handleExchange

ew

(document(forms[@

~

A

setup
y

handl

add click listener on canvas for

Referee

~

elnfo

N

—~ )

middle

new Referee position close to)

y

install click listener on addT1 for
handleNewPlayerT1

h 4

N

referee.draw()

)

y

install click listener on addT2 for
handleNewPlayerT2

h 4

N

referee.playWhistle() )

N

y

install startAgain listener on
canvas

h 4

2

pu

ush referee in moveables ArraD

install keydown listener for
handleHelp on document

-

!
o

A

y

install keydup listener for
deleteHelp on document

-

/

/

GndleChan@ GndleStartAgaD

/ handleBtn

~

hide form

)

h 4

hide button

)

h 4

hide explain text

)

l

NN Y Y

prepareGame() rh )

setupTeam

£<11]

playerT1 = new Player
(positionsT2[i],team1,backNumbers[i],"team2",
randomNum between speedMin & Max &
precision Min & Max)

h 4

¢

playerT2.draw()

)

h 4

Gush player in moveables Array

setup
LineJudge

!



true |

4

‘ export ballMoves:boolean = ‘
false

h 4
let form: HTMLFormElement for
form from HTML

h 4
variables for start button and
explain text from HTML

h 4
helpBox:HTMLDivElement =
createElement(div)

A 4

install load listener )

!
°

~

prepare
Game
4 )
\_ get Rendering Context crc2 P
h 4
/~ remove class hide from divs
\_inPossession and scoreBoard /|
y
create button for new game
/remove class hide from canvas\
N )
- - ~
drawField() [
- - ~
\_ get Image Data of canvas P
- = ~
\_ setupTeam1 rh y
- = ~
\_ setupTeam?2 Fh P
h 4
\_ setupReferee rh P
- - ~
\_ setupLineJudge Fh p
y
(" ball = new Ball in middle of
e canvas Y
h 4
draw ball and push it in
e moveables Array Y
h 4
playSound(atmo) h
h 4
/window.setlntervall(update, 20)\
Ne l y

. /

/ setupTeam

playerT1 = new Player
(positionsT1[i],team1,backNumbers][i],"team1",
randomNum between speedMin & Max &
precision Min & Max)

v

)

push player in moveables ArraD

playerT1.draw()

C
o

b4

OSe———
N

£i<2]

@ew LineJudge position in\ 4 4
middle below field /" /N

li==0]

( lineJudge.draw() )

new LineJudge position in
middle on top of field

v

Gnoveables.push(lineJudgeD

C lineJudge.draw() )

)

\_

h 4

( moveables.push(lineJudge) )

- e g | nande
handleNew Reach
Game playSound l

C

location.reload()

_soundname.play() )

&

-~

~

update

put Image Data

( st )
|
( )

-

~

animation = false

h 4

atmo.pause()

/

_event: MouseEvent
handleClick

h 4

¢

animation = true

v

checkClose = true

v

)

ballMoves ==

true]

NaY
[moveable’of l
moveables] ’
araw N %

let player: Player [ ]

ballMoves = true

v

Y

p

laySound(atmo)

h 4

2R

eventClick = _event

N N N N

)

=
OVEHOM

v

N/

v

d

TinstancaOf LineJudge
Referee]

moveable.move
11

ynstanceOf Ball]

/

if goal == false]

movable.goal
11

pi
‘Iet moveable of] \
oveables]

= moveable.draw

[instance of
Player]

player.push
(moveable)

!
°

_event:
AN ( keyboardEvent \
handle
instance of Balll Exchange
moveable.move A 4

get _event.key

[keyname ==" V\/\g(eyname =="+"]

to delete

alert with instruction™ /" show button to add
player Player for Team1

handleD

anvas.addEventlist
ner "click" for

h 4
set background of
button to team color
h 4
show button to add
Player for Team2

set background of
button to team color

elete




-

ChecklfClose

‘ Array for players

h 4

‘ Array for Ball

V4 [ < players.length]

14
[moveable of moveabley\

d

A |
z\wstance of Ball]
save player in save ball in ball
player Array Array

N’
<

-

\ /get distance between
7\ ball & player

get length of distance

@4_/ N

TASK.MOVE,
ball[0].position)

[length <=
canvas.width/
~wr 110*30]

playerfj].changeTask(

-

~

handleNew
PlayerT2
alert with instruction how to ad
a new player

v

canvas.add Eventlistener (click
for handleplaceNewPlayer2

O

- /

_event:
MouseEvent

handlelnfo

h 4
’ get _event.shiftkKey ‘

l[shiftKey is
pressed]
—<\

/

[moveable of
moveables]

IS
N

[moveable
instanceOf Player]
A 4

@et canvas BoundingCIientRe@

h 4
x = _event.ClientX - rect.left
y = _event.ClientY - rect.top

v

get difference between player
position and mouse position

v

<get length of difference / 100>

!

N
N/

length < 0.4]

moveable.displaylnformation
(_event)

-

/

handleStart
Again

-~

N
@
[moveable of
moveables]

N/

[instance of

Referee]

referee: Referee =
Moveable

A 4

____[referee.playWhistle
( (0T ) J

handle
Delete

!

variable for checking if

ctrl key is pressed

> @—

get BoundingClientRect

N
[ctrl key is
pressed]

from canvas

i

save x and y
mouseposition

2

[[i, moveable]of
moveables.ent

—

ries()]

[moveabe
instanceOf
Player]

C

get difference between

mouse position and
moveable position

h 4

)

( get length of difference >

!

N
N

I[Iength <=5m]

~

N

.
(J

4 N

/ _event: MouseEvent!

hggﬂyl::\_ﬁw handlePlace
NewPlayerT1 ~
alert with instruction how to ad t t altk
a new player get_eventalttey

v

canvas.add Eventlistener (click
for handleplaceNewPlayer1

.

_event: MouseEvent

- /

handlePlace
NewPlayerT2 ~

< get _event.altKey >

VN
— @‘_\/faltKey is

pressed]

get canvas BoundingCIientRe@

h 4
x = event.ClientX - rect.left
y = _event.ClientY - rect.top

h 4

push new x and y in home
Array

N

h 4

push number in backnumberT2
to increase length

N/

h 4

let player = new Player with
|nformat|on about team and
osition

N/

v

ush new player in moveables
Array

N

G
v

(_ hide Button addT1 D

h 4
(_ hide Button addT?2
A4

o/

'( remove Eventlistener

- J
/ _event: KeyboardEvent \

deleteHelp

v

get _event.key

@ ——
ﬁkeyname ="z"]
removeEventListener of
handleHelp
h 4
< document.removeChild >_
helpBox
\_ (helpBox) Y,

—’ @‘_<>faItKey is

pressed]

@t canvas BoundingCIientRe@

h 4
x = _event.ClientX - rect.left
y = _event.ClientY - rect.top

h 4

push new x and y in home >
Array

N

A 4

push number in backnumberT1
to increase length

2

h 4

let player = new Player with
information about team and

(52

position
h 4
push new player in moveables
Array
h 4

(_ hide Button addT1 )

h 4
(_ hide Button addT2 )

w
remove Eventlistener

\_(

)

handleHelp

@

[keyname ="h"]
< write game instructions in >
innerHTML
h 4

_<document.body.appendChiId>
(helpBox)

h 4

get _event.key

/ _event: KeyboardEvent \

v

style helpBox

- /
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&C moveable.splice(i,1) )J




FuBball-Simulation: Activity Diagram - Paths

-

drawSoccer
Field

%

crc2.save

!

draw Outline

crc2.save

l

draw line trought middle

l

N YN Y YN Y MY

restore

l

crc2.save

!

(draw small circle in middle of canva

S

NN N N N N N N N

!

restore

crc2.save

N

h 4

@raw bigger circle in middle of canve@

restore

l

crc2.save

l

drawPentaltyArea(left)

!

drawPentaltyArea(right)

!

drawGoalArea(left)

h 4

drawGoalArea(right)

h 4

drawArcPentaltyArea(left)

h 4

NN N N YN Y MY M

drawArcPentaltyArea(right)

)
)
)
)
)
)
)
S

-

\

_color: string
_position: Vector

_type: string

drawShirt l

< crc2.save

!

drawdJersey

@rc2 transform(_posmon {—*

( crc2. restore >

O

Ltype referee]

drawStripe horizontal >_

Ltype IlneJudge]

drawStripe vertical

D

%

—

drawBall

!

_position: Vector N

C

crc2.save

l

draw arc

h 4

crc2.tranform(_position)

h 4

crc2.restore

h 4

crc2.save

l

draw pentagons and place them

inside of arc

h 4

C
C
C
C

C
C

crc2.restor()

N N N N A N A

d
)




!

drawPentaltySpot(left)

!

drawPentaltySpot(right)

h 4

drawGoal(left)

h 4

drawGoal(right)

l

drawNet(left)

l

N YN Y YN Y MY

drawNet(right)

N N NI N N

.




FuRball-Simulation: Activity Diagram - Player

4 N O N O N N
constructor I moveHomeI draw displayBall I

Possession
this.nation = nation get differnce between /drawPerson(this.color,this.positiorh
. _ his.home and this.positio K player) /

this.team = _team

nPossession.innerHTML
_nation + _backNumber +
"im Ballbesitz"

this.position = _position -

this.backNumber =_backNumber scale offset with 1/
this.speed = _speed this.speed \_ ) \_

this.precision = _precision
4 4 N
changeTask
this.position.add(offset)
. ° Y, @ ¢

@‘_<> l[this.Task =

L CORP i stand)

/—LballPosition?: Vector }—\
move l ( checkClose = true ) this. Task =
<>M§ this.move() rt
‘_/ N
() 9 L 2 .
> [this.Task =

[_ballPosition] ( this.stand() ) OVEHOMEI
S J S o -

get difference between bal /
display
Information

and player
create div infobox and fill innerHTML
with relevant information

~N
%

stand

let normalise=get
NormalisedVector(offset)

console.log("stand")

)

4

A
Wormalise]

normalise.scale
(1/this.speed)

A 4

style infobox

7
N

A 4

h 4

add normalise to set timeout (5sec) until div disappears

this.position

/8
N/

use Math.round for player
and ball position

d

N
[player.position
= ball.position]

N

ﬁrst_player/

v

displayBallPossession(this
.nation, this.backNumber)

o /




FuRball-Simulation: Activity Diagram - Ball

spreding: Vector [ ] | undefined ‘

N

y

‘ hasRun: boolean = false ‘

N

y

‘ Array for goals Team1 ‘

N

y

‘ Array for goals Team?2 ‘

!
°

e _position: Vector h

constructor

super(_position)

v

-

-

B,

[
‘ _event?: MouseEvent \

move goal
o X
[ball position in A Iball position in
[ _event] goal right] goal left]
( goal = true )( goal = true )
(getBoundingClientRect from canvas>
v h 4
l (this.handleGoal("team1"))this.handleGoal("team2"))
x: number = _event.ClientX - rect.left
y: number = _event.ClientY - rect.top N
& 0
[goal == true] \ /
x= this.start.x
y = this.start.y
h 4
( . ) _team: string N
save mouse position
handleGoal l
A 4
get difference between this.position ( >
and mouse position [ team == "team1"]j‘ yteam == "team2"]
(_this.position = this.start ) (_this.position = this.start )
A 4
< get length of difference ) ¥ <
(_ this.applaus.play )( this.applaus.play )
/ < p h 4 v
[newPost=null Npreading] (_ goalsT1.push(1) )(  goalsT2.push(1) )
get difference @ asRun == feee]
new pos and |\.SPreading[1] /\ ) 4 L 4
this position fewiteh (true)] raise g?:; r:lluir:ber for raise g?ea; rrT11uirr:1ber for
- [length < 10.5m] coreBoard.innerHTM coreBoard.innerHTM
newOffset = <M<this.moveWithOfset>_
difference.x and (mousePos, 3) < <
difference. (" hasRun = false hasRun =flase )

N

add newOffset
to this position

e

scal
Offset
tl

y

y

p

O N hing went wrong)
[ball position
== newPos]
balllf\/l?ves = ¥
alse
N/ '@
VN
h 4

y

round newPos
& this.position

hasRun = false

N

y

goal = false

new
with 1/

his.speed

l[length <21.5m]

(= this. moveWithOfset

N (mousePos, 15) 1)

l [length < width / 2]

7 \_’ this.moveWithOfset
(mousePos, 30)

N
l [length < 8§.5m] -
S el
[length < 110m]

7 \_’ this.moveWithOfset
I (mousePos, 70)
[default]

console.log("somet

) C
N
D
1

let event = new

<CustomEvent("startAgain'D

A 4
@anvas.dispatchEvent(even@

draw

!

drawBall(_position)




_mousePos: Vector

/ _spread: number \

moveWith
Offset

calculate offset using _spread (offset of
distance to goal) and player precision

h 4

h 4

< implementation get NewPos() Fh)

v
get random number between
mousePostition, mouseposition + spread
and mouseposition - spread

@ oo — 4

[newPos.x<0|| newPos.x>width||
newPos.y<0||newPos>height]

( getNewPos()

- /




FuRball-Simulation: Activity Diagram - Referee

| _position: Vector

_color: string \

playWhistle move draw
constructor
v
super(_position), this.positon = this.whistle.ol C define maximum of x to left ) drawPerson(this.color,this.position,
_position, this.color = _color is.whistle.play() referee)

l l ( define maximu‘n: of x to right ) l
() () L)

h 4

moveX = createRandomNum
between left and right max.

h 4

createRandomNum between +move
and -moveX (for Vector direction)

v
C define maximum of y to top )

v
( define maximum of y to bottom )

h 4
moveY = createRandomNum
between top and bottom max.
h 4

createRandomNum between +move
and -moveY (for Vector direction)

v
position= new Vector(move
DirectionX, moveDirectionY)
h 4

C scale position with Referee speed )

v
C add position to this.position )

)




FuRball-Simulation: Activity Diagram - LineJudge

_position: Vector

/ _color: string

constructor l

super(_position); this.position =
_position; this.color = _color

!
O

R

-

move

~

—@

( define max left (x) value )

—

( define max right (x) value )

—

Get moveX =createRandomNum for x)

—

let moveXDirection = randim number
between -moveX and +moveX

[this.position.x > X [this.position.x
canvas.widtv \ <0]

<this.position.x -= ><this.position.x +=>
canvas.width\ /canvas.width
VN
N/

-

draw

~

C

rawPerson(this.color,this.positio

linedudge)

:

\_

|
°

/




Fuball-Simulation: Activity Diagram - Moveable

-

constructor I

~

/
N

this.position = _position

\
/

\

/

-

move

~




FuRball-Simulation: Activity Diagram - Vector

:; :323:: :; :EEEZ: _scaleFactor: number —addEnd: Vector
constructor set scale add
h 4 A 4 % h 4
call this.set and hand over _x and _y set this.x to _x and this.y to _y multiply value of x and y with add _addEnd to position
é scaleFaitor (*=) l
—VOE Vector _normalise:Vector
/ \ ﬁ _v1: Vector \ / ﬁ
get length ) getNormalised
get difference < Vector <
/ return new Vector \ <ca|culate magnitude using Math.squ

a . . N (_v0.x,_v1.x,_v0.y,_v1.y)
K return Math.hypot(this.x, this.y) p, K — - - - /

!
®

v
normalised: Vector = new
Vector(_normalise.x/magnitude,
K normalise.y/magnitude) /

@

- AN /

v
/ . . ) R
K multiply normalised with 20 y
- - ~
K return normalised P,

_ () J




