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OZET

GERCEK ZAMANLI STRATEJI OYUNU iCIN MiKRO YONETIM YAPAY
ZEKASI

Satran¢ ve GO oyunlarindan daha fazla durum ve eylem alanina sahip
gercek zamanli strateji oyunlarinda uygulanan sabit kodlama ve senaryolu davranig bu
alanin yapay zeka ihtiyacin1 karsilamiyorlar. Basarili bir yapay zeka yaratmak igin
farkli yontemler deneniyor. Bu yontemlerden biri de yapay 6grenmedir. Gozetimli ve
gozetimsiz metotlarla bu genis durum ve eylem alaninda basarili sonuglar elde
edilmeye baglandi. Gergek zamanli strateji oyunlarini olusturan Oznitelikler
degerlendirilerek 6grenme modellerine uygun Oznitelikler kesfediliyor. Caligsma
alanlar1 daraltiliyor ve bu tiirlin bir noktasina odaklaniyor. Bu calismada egitim
modellerini egitecek veri kiimesi i¢in dznitelikler sistematik literatiir taramas1 sonucu
belirledik. Arastirma ortamini1 dengeli oyun mekanikleri ile Starcraft sectik. Oyundaki
durumu ve eylemi net ve acik sekilde kayda alan veri tabanindan gerekli 6znitelikler
cikardik. Bu 6zniteliklerin belirledigi her bir durumda Zerg ve Terran oyuncusunun
hamlelerini veri kiimesine isledik. Bu veri kiimeleri ile 3 farkli model egittik. Bu
modeller ileri beslemeli sinir ag1 modeli, uzun kisa vadeli hafiza agh 6zyinelemeli
model ve 1B konvoliisyonel modelden olusur. Ardindan oyundaki birlikler
menzillerine gére smiflara ayirdik ve modelleri tekrar egittik. Bulgular sunduk ve
karsilagtirdik. Menzil siniflandirmasinin Zerg irki i¢in daha basarili sonuglar verdigini
gordiik. Zerg veri kiimesi i¢in yliksek f1 puanlar1 ve AUC alanlar1 sebebi ile uzun kisa
vadeli hafiza agl 6zyinelemeli sinir agi modelinin ve Terran veri kiimesi igin ileri
beslemeli sinir ag1 modelinin en iyi model olduguna Kkarar verdik.
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ABSTRACT

MICRO MANAGEMENT ARTIFICAL INTELLIGENCE FOR A REAL-
TIME STRATEGY GAME

Hard-coded artificial intelligence methods and scripts do not meet the
demands of real-time strategy games, which have a larger state and action space than
chess and GO games. Various methods are considered to create successful artificial
intelligence. One of these methods is machine learning. By utilizing supervised and
unsupervised methods, successful results are obtained in this enormous state and action
space. The features that construct real-time strategy games are inspected, and the ones
that are suitable for particular models are discovered. The research field is narrowed
and focuses on a particular part of this genre. In this research, features of the dataset
that is going to train machine learning models are decided after performing a
systematic literature review. We chose Starcraft as the research environment because
of its balanced game mechanics. We extracted the necessary features from the dataset,
which contains clearly and precisely recorded states and actions. Each state holds the
values of these features in the datasets, and in each of these states, we recorded the
actions of Zerg and Terran players. We trained three different machine learning models
with the datasets. These models are a feed-forward neural network, a recurrent neural
network model with long-short-term memory, and a 1D convolutional model. In
addition to this, we classified units in the game according to their ranges, and we
trained the models again. We present the discoveries and compare them. We have seen
that range classification yields better results for the Zerg race. Because of the high f1
scores and AUC areas, we decided that the recursive neural network model with long
short-term memory is the best one for the Zerg dataset, and the feed-forward neural
network model is the best model for the Terran dataset.
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