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The topic of this senior project is "Artificial Intelligence in Pokémon Game".
The objective of this project is to develop an artificial intelligence that can play
Pokémon Showdown with humans. The purposes of this project are for entertaining
and testing strategies. The scope of this project is that the artificial intelligence can
only play in the generation 7th format. The methods of this research are using
reinforcement learning by creating deep Q-learning, training by self-playing, and
evaluating by playing with a random agent. The result of this project shows that the

artificial intelligence agent has the win-rate of 67 percents against the random agent.
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woal 44 Uszan C e oA Uszinn
nun | Yanu Tnyau | LV ANEINT5A Hevosdo Wi1lauf .
TUinuau virlauf
Volt Tackle Electric
Iron Tail Steel
Pikachu 50 | Electric | Static Light Ball
Brick Break Fighting
Fake Out Normal
Leaf Storm Grass
Grass Sludge Bomb Poison
Venusaur 50 Overgrow White Herb
Poison Earthquake Ground
Sleep Powder Grass
Fire Blast Fire
Fire Focus Blast Fighting
Charizard 50 Blaze Focus Sash
Flying Air Slash Flying
Red Dragon Pulse Dragon
(PWT) Water Spout Water
Hydro Pump Water
Blastoise 50 | Water Torrent Choice Scarf
Blizzard Ice
Focus Blast Fighting
Body Slam Normal
Earthquake Ground
Snorlax 50 | Normal | Thick Fat Quick Claw
Crunch Dark
Seed Bomb Grass
lce Beam Ice
Water Hydro Pump Water
Lapras 50 Water Absorb | Sitrus Berry
Ice Ice Shard Ice
Thunderbolt Electric
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TR Uszian oA Do Uszan
NUN YaINd TUinuau LV ANUFAIUITO GRKBRRE) 7inlauf , -
TUnuau virlauf
Stone Edge Rock
Rock Earthquake Ground
Aerodactyl 50 Pressure Choice Band
Flying lce Fang Ice
Fire Blast Fire
Leaf Storm Grass
Grass Wood Hammer Grass
Exeggutor 50 Chlorophyll | Life Orb
Psychic Zen Headbutt Psychic
Leech Seed Grass
Waterfall Water
Water Earthquake Ground
Gyarados 50 Intimidate King’s Rock
Flying Ice Fang Ice
Blue Outrage Dragon
2
(PWT) Psychic Psychic
Focus Blast Fighting
Alakazam 50 | Psychic | Synchronize | Focus Sash
Shadow Ball Ghost
Reflect Psychic
Flare Blitz Fire
Close Combat Fighting
Arcanine 50 | Fire Intimidate Expert Belt
Wild Charge Electric
Extreme Speed Normal
Superpower Fighting
Stone Edge Rock
Machamp 50 | Fighting | No Guard White Herb
Fire Punch Fire
Bullet Punch Steel
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TR Uszian oA Do Uszan
NUN YaINd TUinuau LV ANUFAIUITO §9U94909 7lauf , -
TUnuau virlauf
Extreme Speed Normal
Dragon lce Punch Ice
Dragonite 64 Inner Focus Focus Sash
Flying Fire Punch Fire
Draco Meteor Dragon
Dragon Claw Dragon
Dragon Crunch Dark
Salamence 64 Intimidate Expert Belt
Flying Earthquake Ground
Stone Edge Rock
Surf Water
Water lce Beam Ice
Kingdra 64 Sniper Scope Lens
Dragon Dragon Pulse Dragon
Lance Flash Cannon Steel
(PWT-6) Draco Meteor Dragon
Dark Fire Blast Fire
Hydreigon 64 Levitate White Herb
Dragon Earth Power Ground
Dark Pulse Dark
Outrage Dragon
Superpower Fighting
Haxorus 64 | Dragon Mold Breaker | Choice Scarf
Earthquake Ground
Rock Slide Rock
Solar Beam Grass
Ground Draco Meteor Dragon
Flygon 64 Levitate Power Herb
Dragon Earth Power Ground

U-turn

Bug
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TR Uszian oA Do Uszan
NUAN Yand TUinuau LV AUAIUID GRKBRRE) 7inlauf , -
TUinuau virlauf
Zen Headbutt Psychic
Steel Hammer Arm Fighting
Metagross 50 Clear Body Occa Berry
Psychic Earthquake Ground
Bullet Punch Steel
Head Smash Rock
Steel Avalanche Ice
Aggron 50 Rock Head Air Balloon
Rock Earthquake Ground
Metal Burst Steel
Earthquake Ground
Ground Rock Slide Rock
Excadrill 50 Sand Rush Focus Sash
Steel X-Scissor Bug
Steven Sandstorm Rock
(PWT) Head Smash Rock
Rock Acrobatics Flying
Archeops 50 Defeatist Sitrus Berry
Flying Earthquake Ground
Quick Attack Normal
Stone Edge Rock
Rock Seed Bomb Grass
Cradily 50 Suction Cups | Expert Belt
Grass Earthquake Ground
Sandstorm Rock
X-Scissor Bug
Rock Rock Blast Rock
Armaldo 50 Battle Armor | White Herb
Bug Earthquake Ground
Superpower Fighting
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TR Uszian oA Do Uszan
NUAN Yand TUinuau LV AUAIUID GRKBRRE) 7inlauf , -
TUinuau virlauf
Scald Water
lcy Wind Ice
Milotic 50 | Water Marvel Scale | Rocky Helmet
Rest Psychic
Sleep Talk Normal
Hydro Pump Water
Water Crunch Dark
Sharpedo 50 Rough Skin Focus Sash
Dark Zen Headbutt Psychic
Aqua Jet Water
Surf Water
Ice Yawn Normal
Walrein 50 Thick Fat Leftovers
Water Blizzard Ice
Wallace Sheer Cold Ice
5
(PWT) Surf Water
Water Focus Blast Fighting
Ludicolo 50 Swift Swim Life Orb
Grass Giga Drain Grass
Rain Dance Water
Muddy Water Water
Water Earth Power Ground
Swampert 50 Torrent Rindo Berry
Ground lce Beam Ice
Focus Blast Fighting
Surf Water
Water Psychic Psychic
Starmie 50 Natural Cure | Expert Belt
Psychic Thunderbolt Electric
Signal Beam Bug
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TR Uszian oA Do Uszan
NUAN Yand TUinuau LV AUAIUID GRKBRRE) 7inlauf , -
TUinuau virlauf
Outrage Dragon
Dragon Stone Edge Rock
Garchomp 50 Sand Veil Focus Sash
Ground Earthquake Ground
Swords Dance Normal
Sucker Punch Dark
Ghost Protect Normal
Spiritomb 50 Pressure Rocky Helmet
Dark Will-O-Wisp Fire
Pain Split Normal
Leaf Storm Grass
Grass Sludge Bomb Poison
Roserade 50 Natural Cure | White Herb
Poison Shadow Ball Ghost
Cynthia Sleep Powder Grass
(PWT) Air Slash Flying
Fairy Aura Sphere Fighting
Togekiss 50 Serene Grace | Leftovers
Flying Shadow Ball Ghost
Grass Knot Grass
Close Combat Fighting
Fighting Dark Pulse Dark
Lucario 50 Inner Focus Life Orb
Steel Stone Edge Rock
Extreme Speed Normal
lce Beam Ice
Shadow Ball Ghost
Glaceon 50 | Ice Snow Cloak | Choice Scarf
Signal Beam Bug
Water Pulse Water




26

TR Uszian oA Do Uszan
NUAN Yand TUinuau LV AUAIUID GRKBRRE) 7inlauf , -
TUnuau virlauf
Quiver Dance Bug
Bug Heat Wave Fire
Volcarona 59 Flame Body | Charti Berry
Fire Bug Buzz Bug
Psychic Psychic
Hammer Arm Fighting
Mach Punch Fighting
Conkeldurr 59 | Fighting | Guts Life Orb
Payback Dark
Stone Edge Rock
Light Screen Psychic
Reflect Psychic
Reuniclus 59 | Psychic | Magic Guard | Leftovers
Toxic Poison
Alder Psychic Psychic
7
(PWT) Farthquake Ground
Ground Crunch Dark
Krookodile 59 Moxie Expert Belt
Dark Stone Edge Rock
Outrage Dragon
Flamethrower Fire
Ghost Shadow Ball Ghost
Chandelure 59 Flame Body | Choice Scarf
Fire Energy Ball Grass
Psychic Psychic
Brave Bird Flying
Normal Superpower Fighting
Braviary 59 Sheer Force | Choice Band
Flying Rock Slide Rock
U-turn Bug
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TR Uszian oA Do Uszan
NUAN Yand TUinuau LV AUAIUID GRKBRRE) 7inlauf , -
TUnuau virlauf
Fire Blast Fire
Dark Focus Blast Fighting
Hydreigon 81 Levitate Wise Glasses
Dragon Dragon Pulse Dragon
Surf Water
Fire Blast Fire
Dragon Earthquake Ground
Salamence 81 Intimidate Life Orb
Flying Draco Meteor Dragon
Crunch Dark
Acrobatics Flying
Rock Stone Edge Rock
Archeops 81 Defatist None
Flying Dragon Claw Dragon
Iris Endeavor Normal
8
(B2w2) Farthquake Ground
Steel Double-Edge Normal
Aggron 81 Rock Head Muscle Band
Rock Head Smash Rock
Autotomize Steel
Hydro Pump Water
Water Blizzard Ice
Lapras 81 Water Absorb | Zoom Lens
Ice Thunder Electric
Sing Normal
Earthquake Ground
Guillotine Normal
Haxorus 83 | Dragon Mold Breaker | Focus Sash
Outrage Dragon
Dragon Dance Dragon
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TR Uszian oA Do Uszan
NUAN Yand I‘ULﬂ&IE]‘L! LV AUAIUID GRKBRRE) ‘I/I'ﬂﬁ]&lﬂ , -
TUinuau virlauf
Swords Dance Normal
Fighting Flying Press Fighting
Hawlucha 64 Limber Focus Sash
Flying X-Scissor Bug
Poison Jab Poison
Head Smash Rock
Rock Earthquake Ground
Tyrantrum 65 Strong Jaw Choice Band
Dragon Dragon Claw Dragon
Crunch Dark
Thunder Electric
Rock Blizzard Ice
Aurorus 65 Refrigerate Zoom Lens
Ice Light Screen Psychic
Diantha Reflect Psychic
(XY) Trick-or-Treat Ghost
Ghost Phantom Force Ghost
Gourgeist 66 Pickup Life Orb
Grass Seed Bomb Grass
Shadow Sneak Ghost
Dragon Pulse Dragon
Muddy Water Water
Goodra 66 | Dragon Sap Sipper Assault Vest
Fire Blast Fire
Focus Blast Fighting
Moonblast Fairy
Psychic Psychic Psychic
Gardevoir 68 Trace Gardevoirite
Fairy Shadow Ball Ghost
Thunderbolt Electric
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TR Uszian oA Do Uszan
NUAN Yand I‘ULﬂ&IE]‘L! LV AU IUTO A9UN0D ‘VI']I?J&IG] , -
TUinuau vinlauf
Stone Edge Rock
Lycanroc Accelerock Rock
57 | Rock Keen Eye Life Orb
(Midday) Crunch Dark
Stealth Rock Rock
Dazzling Gleam Fairy
Ninetales Ice Blizzard Ice
56 Snow Cloak Focus Sash
(Alola) Fairy lce Shard Ice
Safeguard Normal
Crush Claw Normal
Normal Brave Bird Flying
Braviary 56 Keen Eye Leftovers
Flying Tailwind Flying
Kukui Whirlwind Normal
10
(SM) Thunderbolt Electric
Electric Flash Cannon Steel
Magnezone 56 Sturdy Wiki Berry
Steel Thunder Wave Electric
Mirror Coat Psychic
Body Slam Normal
Crunch Dark
Snorlax 56 | Normal | Thick Fat Assault Vest
Heavy Slam Steel
High Horsepower | Ground
Flare Blitz Fire
Fire Darkest Lariat Dark
Incineroar 58 Blaze Choice Band
Dark Outrage Dragon
Cross Chop Fighting
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def memorize (self, index, array):
if index not in self.statistics df.index:
df = pd.DataFrame([[0, O, O0]],

index = [index],
columns = ['n', 'mu', 'var'])
self.statistics df = self.statistics_df.append(df)
n = self.statistics df['n'] [index]
mu = self.statistics df['mu'] [index]
var = self.statistics df['var'] [index]
n new = n + array.size
mu _new = (mu * n + np.sum(array)) / n_new
var new = ((n * (var + mu ** 2) + np.sum(array ** 2)) / n new) -
(mu_new ** 2)
self.statistics df.update (pd.DataFrame ([[n _new, mu new, var new]],
index = [index],
columns = ['n', 'mu',

def normalize array(self, index, array):
if self.training mode:
self.memorize (index, arraylarray > self.MINIMUM VALUE])
mu = self.statistics df['mu'] [index]
var = self.statistics df['var'] [index]
if var <= 0:
return np.zeros_ like(array)
arr = (array - mu) / (var ** 0.5)
arrf[arr < self.MINIMUM_VALUE] = self.MINIMUM_VALUE
return arr
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o 4 A Suaunfinmsruzves Swauluinusuivdeag
un LRITH
dhedyanussfvg | dredygiuszhvg | dremsEausuudy
1 Red (PWT) 9 28 2
2 Blue (PWT) 5 12 7
3 Lance (PWT-6) 7 24 a4
a4 Steven (PWT) 7 13 5
5 Wallace (PWT) 9 29 1
6 Cynthia (PWT) 8 17 3
7 Alder (PWT) 8 22 4
8 Iris (B2W2) 5 14 14
9 Diantha (XY) 5 10 9
10 Kukui (SM) 5 11 8
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6.1 15AWIS

6.1.1 uaufoUnauRILADS

6.1.1.1 Intel® Core™ i7-7500 CPU @ 2.70 GHz
6.1.1.2 RAM 8.00 GB

6.1.1.3 s¥uuUg)URn1s Windows 10 64-bit

6.1.1.4 GPU: NVIDIA GeForce 940MX

6.2 BN
6.2.1 Anaconda Python 3 [8]
6.2.2 Spyder [9]

6.2.3 Google Chrome [10] (l4lun1smagouszuuuu Local Host)

6.2.4 1@5v1795 Pokémon Showdown [2]
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Tdinueu 1 Magiiuseianey 1 - 2 UssianTuegiualid
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2.2 sz (Type)

gl fuusznnvasuinuaunazvinlanid teelunuluinuauasd 18 Useinneadl

1. 893uA1 (Normal) 10.
2. T (Fire) 11.
3. 1 (Water) 12.
4. Tl (Electric) 7
5. W (Grass) 14.
6. 1wl (Ice) 15.
7. #ieg (Fighting) 16.
8. W (Poison) 17.
9. #u (Ground) 18.

v

Uu (Flying)
W93 (Psychic)
W& (Bug)

#u (Rock)

i (Ghost)

114n5 (Dragon)
i (Dark)

wian (Steel)

w3 (Fairy)
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9.3 ATWag (Stats)
TUNUBY 1 FRlANAINNIT 6 AR

1. AasTInasan (Max HP / Max Hit Points)

Y 9

o
v aa < J [ (Y

Tuinueulyinnlazisunisregdmeluinueuiniing @ induana@ingannivan

Y

Tngvnluinueudidmeaadinmie 0 azhadndnelula

2. AALlAuR (Attack)
Juaiidvuaanudemesiugasiuided 2.2 Miuinlaufiviannmy Physical

(%
oY

WY
3. ANaIUe9nU (Defense)
L“fﬁJumﬁﬁmu@mmLﬁamammqmﬂuﬁaﬁ 2.2 Wfiuvilaudvanany Physical
WU
4. A1 Special Attack
< Ao a v A Y v ] al 1 . 1 gj
Juaimuaanudemeningastuaten 2.2 Wiuvilaudvuinamy Special ity
5. @1 Special Defense
] I Ao a v A Yo a | . )
Juaimvuaanudenenugastuitei 2.2 Tdiuvinlaudnamy] Special ity

6. A1AL5T (Speed)

o—

Juarimnuailunuausiluuazisulaufnaunsends
S a YY) o &
YBNINNUGILAINAITINS 1IN
7. AIPuKug (Accuracy)
I | o v 1Y) =) P
Juemldszymnnanuuiug1veanisiai
8. AInN1sraunan (Evasion)

I3 | ag vy ) I o a | v
Juedildszysimsanuuiugrvesnislasfivesdiensadiu

[ '
1A [

AmdIansaziiaiugiuwansiueenludmsuluinueuusiazaldd usrmdsdangiay
Laisafufe 1
naifiuvdoanAmdsgldnadoniifu (Stage) Tneaxdudituil 0 Waldunniigade
+6 uazanliitionfignfio -6 N1aUAsuulasimdsiiasinadansnaunigiduasdeuslun
ueu TngAmdsansagldgaslumsivasundasinamndmdsding naguuesAmgs
WasuuUasasdigmsdall

(2 + max(0, stageseqr)

- ; Stat € Stat
2 — min(0, stagesqt) perma

mult(stat) = ! 3 + max(0, stagesiqr)

(13)

; Stat € Stat
3 — min(0, stagesqt) temp
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FaRanUsene 9 dannununesall

a

mult(stat) vaNgDIHARMUBIATNGT

stageseqe NutIINTUUAsuLUaslUd S UA NS I 9
= [ 1 (%

Statperma MHEDATAVDIAINAIIT

Statemp MUETATAVBIANGITIATY

[

Aevlasunlasandsnunauladsadl

1.

Aan1zal (IV / Individual Value)

< 1 4:4' 1 .:4' gj [~ 5 a0 1 d" Y
JuAnvzdudiealuinusuiundunsausnaglensening 0 - 31 Fslunisudady
sinazidanlde iy 31 Mavus o iuUNNsaNAINS A NAI a8 Trick Room
aziinavlnluinuaunanusiteenitazlalaufneu

AnNsHneluvadlunuau (EV / Effort Value)

] | Py o A | a A '
Wuanaglaanmsiervugldinueudisu q Tunisiaunuung dA15ening 0 - 252
WALSAIUAUF NS UAIMNSINITINY 6 Luvaz iy 510

anwaridyvasluinuay (Nature)

LAUAMNAL 1 ATLAZARAINAS 1 A1 10% FININNLBLALAAATNAILALINUILDDIN

[

wnasiuuagluasullasmndsle § @9dvismun 25 wuunsil
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an Attack Defense Sp. Atk. Sp. Def. Speed
L‘ﬁ&l
Attack Hardy Lonely Adamant Naughty Brave
Defense Bold Docile Impish Lax Relaxed
Sp. Atk. Modest Mild Bashful Rash Quiet
Sp. Def. Calm Gentle Careful Quirky Sassy
Speed Timid Hasty Jolly Naive Serious

2.4 vi11auf (Moves)
YBNANNUTLLANLAD IR 1 MN9zUsEnaunae
1. WAIALAENEVTOAINTULSS (Power)
@ I Ao a o Y A
L‘UummmwummmLasmﬂmuqmﬂum%m 2.2
2. AIANLLUEN (Accuracy)
Tonanyinlaufazlaumlau
3. vaviyvevilaud (Category)
1 I~ (=
WUULTU 3 RUIANYAD
3.1. Physical agAuIANLEemenIY Attack wag Defense
3.2. Special agAmIMANLLEYNEAIE Special Attack Way Special Defense
I3 L a1 v a = | v a
3.3. Status azsduvinfluasemnuderelnensarseaia lasieanudsewas
4. uuAsINLgle (PP / Power Point)
Wawide 0 vinlaudduazlulula
5. awuANEdAgy (Priority)
vilaudnaduaudAyainitaglalandneu lnglifnanusiveduinueuy dmin

aiuaNdAgIniuIRsAnAuSedUinueuy
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6. ovAindiy (Additional effect)

v a Yo a = a v & @ Iy a '
NasU'NLﬂENQ']ﬂﬂ']{LGUV]']I"U@JG] %Q@Wﬂﬂ%umaav\lﬁﬁaﬂ‘ﬂqﬂﬂqﬂfﬁ‘ﬂ'ﬂ"ﬂﬂmﬁﬂjﬂﬁ% Status

Mlaupilentafnasaneale dlenianndu 4.17% lasanuidsmeaziiuduidy 1.5 1w

Winueuwsazalidasiidinvovinlaudnieuslaunnsieiu

2.5 A9v04iia (Held Item)

A9999NlUNUAUND TRgaztiuUN9ee AN UTUNLOU A9U99U19981992 10 UATILAB LA

elUias U9egnsaziinasatilnanutauluifiinue

9.6 ANuaEINIsavaslunuau (Ability)

ANMUAILTORAFIVDIIUNLDUN UINASI91998vuen s RdladtauluNninue

2.7 danusinun® (Status condition)

Tuinuauazaunsadnan uzRaunfle aniusiaunfazliviaumnldlslunysuuuauiy

TnganugAnunfazuuadu 2 wuulve) 9 fe

1.

anuziaUNAn1I5 (Non-volatile status)

wwinanaenrunuauninassne uwasldinueuldannsafngausAnunfiasuinndi 1

aonglalunaniioatu Simua 6 aousddl

1.1, aouztlng (Burn)
TUinueuRLgaldenastin 6.25% Yosmasdinaantuyn 9 Wisu waznslaufuuy
Physical aza¥1ennudemetiovasndeis

1.2, @nuzuauds (Freeze)
TWinuevwazliannsaldvilauila  tdenduvilavfiunwihazaunsoazaneudls
N 9 Lﬁéu%ﬁammqmmﬂamusﬁ 20% Waw1e13381gANYIIAURUIYINTDY
HnensstudnaaY

1.3, annugdung (Paralysis)
TUinuauazgnannBnis 25% uazaziilena 25% fiazldvinlaudlals

a a

1.4. garuzaany (Poison)

=) v a

lUinueuazgaldendadiln 12.5% vosndsingegalunn o sy

CTRE)
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1.5. #nugAnwsuLse (Badly poisoned / Toxic)
TnosusuluinueuazgadendsTin 6.25% vomdadingsgalunn 9 1isy
uenNiedinasfindudn 6.25% luudandisu wuniidiauarasuiesnan
awdgiidanndudu 6.25%
1.6. anuznau (Asleep)
Tnueuazlaulilldlngavdusening 1 - 3 iisuisaziu
2. anugRiaunAdaasn (Volatile status)
wiathanufisudvuduluinueuuuauny magiduwhmsaduTuinueu anuy
wianifgmely esaniiivarnvaezuuuuainndsesniegteiisnduuauisaniug
withudtedl
2.1, FanUBsusn (Can’t escape / Trapped)
fauazliansoadullinuowhilldfusroznmitdinun vedonashuadu
unienssimaraduiviseluinueuvuauuiheladoviledsiolile
2.2. §luss (Confusion)
Winweuazillomalaufnuies 33% unuilazldvinlaud Tnonslawdazduinduns
Tauf Physical Anuulse 40 illemamgluioadensu 1 - 4 sy
2.3, ﬁuﬂuwﬁﬂ (Recharge)
Tuinueuazlianansalasdle 1 iisudsinasfunavesinlanfvesmuissildieunii

finagdAuTuILTIgeEnn

2.8 nAn1vanuluinuau

auazliluinueuluniuliasan 6 ¢ Walsunuglauazaesdduinueussnin 1 67

Y]

Tngluinueustuasfodnduldinueutagiuuuauiy (Active) dwldinusuiwdonaziiull

fou fitsauAluinueutagiuuintuniagsediule

'
aa l:‘d U

Tuwslagiisy dlauagdosinsidenAdindenldvinlaudlavsegiauildnsnavagu

TWinueuthigtuvesiuesiuluinueudiduinulildlagasfiodnladuanuddn +6 diauas

v o

N oY a Vo ' a3 O YA a aa "
wWanylaiewaagndlaograniayvinturuneanundndenazlaufnazadudllula s

LADNANEINULH D950 AUV INUAL DNANFINDUIILLAAINANT LAY

Y

a

AndsTIned Weldinueulasuanudemeluinueuazand

Y

TUnNUAULAAZ A

2D

o

Qe

g

Y
v aAa ! = U ¥ = v aAa A [ ' L7 14
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TauRasnanendiunin Strugele wnu Fsazidunislaufiuuy Physical ANAIAUTULTS 50 Uae
Faasnemnudemeliiunuies 25% Yeanaaiingagnanae

Tusnueufifl Mega Stone Lawzdiaunsayiins Mega Evolve lelagazulassnaiiu
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