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ABSTRACT

In this study, non-deterministic finite automata (NDFA) were used to design the
pro evolution soccer 2021 (PES 2021) game model, the PES 2021 game is a real
simulation of the sport of football by using game controls to play or controlling
player activity. Game controls are presented as symbols until each game
character has different characteristic behaviors. An evaluation is carried out after
the analysis of the game and can be presented on the digraph using the NDFA

model to define the transition function.

Keywords: Non-deterministic finite automata (NDFA), pro evolution soccer 2021

(PES2021),Evaluation

vii



TABLE OF CONTENTS

APPROVAL SHEET ..ttt ettt ettt e e e e ettt e e e e e e e s esren e e e e e s e e snnnreeeeeas i
THESIS AUTHENTICITY STATEMENT PAGE .....cooiiiiiiiieeeeee e ii
INTRODUCTION ... e e e e e e e e e e e iii
ABSTRACT e v
TABLE OF CONTENTS. ..citiiii ettt ettt e e et e e e e e e e e e e e e s smnreeeeeeens Vi
T A B LE LIS e s vii
LIST OF IMAGES ... e iX
APPENDIX LIST o s X
CHAPTER 1 INTRODUCTION ..cceiiiiiiiiiieiieeeee et ee e e e e e ee e e e s 1
0 5 7= ol 4= o 1W] T U 1
1.2 Problem FOrmulation ..........cceeiiiiiiiiiiiieeeeeee e 2
S BN W f o Yo 1 RSNt 2
1.4 Limitations of the ISSUE .....c.c.eiiiiiiee e 3
CHAPTER I LITERATURE REVIEW ...t 4
2.1 Related RESEAICH .....cccuviiiiiiiiieiec e 4
B C o [ = R 5
2.3 PES (Pro EVOIULION SOCCEI) .. iueiieieeiiic ittt ettt sasvree e e e e e s seanes 5
2.4 FSM (Finite state Maching) ....cccvveeviiiiiiiiiieeee e 6
2.5 NDFA (Non-Deterministic Finite AUtOMata) .......coovevecirreeeeeeeeiiicnrreeeee e, 7
CHAPTER 11l RESEARCH METHODOLOGY ...ceoiiiiiiiiiiiiiiiiiiieeeeeeeeeeeceeeceeeeeeeeeeeeeeeeee e 9
3.1 Data CollECTiON ..ccueiiiiiiieieeeee e 9
3.2 RESEAICH DESIZN . ..uveiee ittt ettt e e e e st e e e e ere e e e e aae e e e enraeeeeanes 9
3.3 Activity Diagram in PES 2021 ..o 10
CHAPTER 4 RESULTS AND DISCUSSION ..ottt 12
4.1 Character Identification ........cccoeeeiiiiiiene e 12
4.1.1 Input/Output and State ldentification ........cccceevvveeeieeeciee e 12
4.1.2 Player 1dentification .......ccooocueiiiiiiiiie e 12
4.1.1 Controller Identification ........cccceeiiiiiiiiiiie e 13

viii



4.2 NDFA digraph Model.......ooeeieei it 14

4.2.1 NDFA model digraph BEEINEr.......uveeeiiiiiiiiirieeieee et eeseirrreeee e 21
4.2.2 Professional digraph NDFA Model........cocccovvieeeeiiiieiiirieeeeee e, 30
4.2.3 NDFA Digraph Super Start Model .........coccciiiiieeiiieeceee e, 39
4.3 Evalution of NDFA RESUILS.....ccc.eiiiiiiiiiiieieeieeeeee et 47
4.4 Match Evaluation RESUITS........oovieiieeriieieeeeee e 52
CHAPTER 5 CONCLUDING ...ciiiiiiiieieeeeceeeee et 55
5.1 CONCIUSION ..ttt s s e 55
o AT B = = Y] o o o U 55
BIBLIOGRAPHY .ot 56
ATTACHMENT s 59



Table 2.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.
Table 4.

TABLE LIST

1 Literature STUIES ....cooiiieiee e s 4
1 PES 2021 game player character.....ccovveeeeieiieiicineeeeeee e 13
2 PES 2021 game CONLIOIIET w.vviiiiieee ettt 14
3 Beginner NDFA Transition ..oocceeeeeeiieieiceiicccceccececeeeee s 21
4 Professional NDFA Transition.......ccocveeiiieiniiieniieeiieccee e 30
5 NDFA Super Start Transition ......cooevveciiiiiii e 39
6 Beginner Match RESUILS ......coovviiiiiiiiiiie e 47
7 Professional Match RESUILS ........coovieiiiiiiiiiiiiieccececee e 49
8 Super Start Match RESUIES.......coiveiiiireeeec ettt 50
9 EVAlUATION .t e 52



Figure 3.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.
Figure 4.

LIST OF IMAGES

ST = [ ol o T D TSI o SR 9
Yo AV YA DI = - 1o [P 13
2 Model NDFA Digraph BEGINNEr ......ccccccuieeeiiiiieeieciieee e 15
3 Model NDFA Digraph Professional........cccccceeieiiiiiiiieieeeeeeeieieeeeen, 19
4 Model NDFA Digraph Super Start ......cccccveeeeeeeicciiieeeee e, 24
5 Beginner GAme AVEIAEE ...ccovveuvuiieeeeeeeeeeeeteee e e e e e e ee e e e e e e e s e eesnan e as 30
6 Professional Game AVEIage ......cccuveveiiiiieeeiiiiiee et 31
7 Super Start Game AVEIage . ...uuuiuuieeeeiiiiceeiiiiicie et eeeeear s 33

Xi



APPENDIX LIST

Attachment 1. Biography ... ccivieeeiie e e s 60
Attachment 2. NDFA MOAEIING ....cciviuiiiiiiiiieeciiee ettt 61
Attachment 4. Letter NO REPIY cevvveeeeeeiieeee et 64
Attachment 5. Certificate of Not Validity TeSt.......ceevvvvreriiieiiiiiirireeeeee e, 65
Attachment 6. Thesis GUIJANCE.....ccccuiiii i 66

Xii



