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MACHINE LEARNING IN GAME DEVELOPMENT 

ALEKSEIENKOVA D.S. (alekseenkovadash@gmail.com) 

V. N. Karazin Kharkiv National University 

 

The report gives a brief introduction to ML concept, explores various applications of using 

Machine Learning in Game Development, shows how ML techniques drastically developed Game 

field. 

 

Machine Learning is the study of creating algorithms and statistical models that computer 

systems can use to do tasks that do not require explicit instructions, instead relying on patterns and 

logical conclusions. Machine learning algorithms are used by computer systems to process vast 

volumes of statistical data and detect data patterns. As a result, systems can predict outcomes more 

correctly based on a given set of inputs [1]. 

Machine Learning is a relatively new and emerging area in the realm of video game 

production. Despite its importance to the video game business, there is yet to be a substantial 

commercial product that incorporates machine learning into its design or operation. Building a 

video game entails numerous disciplines collaborating to create a complicated product that often 

comprises of hundreds (or even tens of thousands) of 2D/3D graphic assets, audio files, world 

design routines, source code, and much more. Each release and update must also go through lengthy 

testing processes in which QA teams test a plethora of various ways to play (and break) the game. 

Using machine learning to improve the content generating process opens up a slew of new 

possibilities. However, as ML develops to a stage where it can be dependably applied in games, it 

may substantially alter the gaming experience in several listed ways: 

 Better NPCs.  

NPCs (non-player characters) are additional characters in the game outside the main character. 

Historically, a state machine was used to programme the pre-written activities of NPCs. An NPC 

had limited and predictable activities since their actions were related to the plot or were a reaction 

to a player's choices. Early machine learning-based NPC applications are already being developed 

by businesses. For instance, they train NPCs by imitating top players. Using the activities of human 

players as the training data allows it to teach its NPCs four times more quickly than it could with 

just reinforcement training. 

 Interactive Rendering.  
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Perspective distortion is one of the challenges that video game makers are attempting to solve 

with ML. This phenomenon happens when an object appears excellent from a distance but distorts 

and becomes pixelated as the player approaches the thing. Machine learning algorithms are being 

used by gaming firms to dynamically improve renderings and pictures. By doing this, visual 

distortion will be countered, and an object will appear finer when the player is closer to it. 

 Chat-systems. 

Another application of machine learning in games is the moderation of in-game chat networks 

[1]. In order to detect and filter out cyberbullying, machine learning techniques analyse texts sent 

while playing games. Additionally, the ML is taught to recognise the emotional intensity of the 

message by evaluating replays of game data and the corresponding chat log. 

 Updated Pathfinding 

The cornerstone to any game's success is the fast speed it gives, and ML plays a vital role here. 

Pathfinding in the finest ML games refers to determining the shortest route or path between two 

spots that gaming characters must cross. Pathfinding is a challenging task to win the video game 

due to artificial intelligence. It means that NPCs are taught to go from one location to another while 

avoiding any impediments in their path. Machine Learning gives opponents the ability to move 

around in a dynamic environment without interacting with other objects [1]. 

Thus, game developers have begun to capture the essence of ML, to automate computer 

programs with fewer human interactions. However, video game AIs are still in their infancy, with 

more progress expected in the future years. I believe as ML advances are steadily incorporated into 

game design, the demand for ML experts who are passionate about gaming will increase, opening 

new opportunities to advance game mechanics. 
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В тезах розповідається про доповнену та віртуальну реальність в сьогоденні, їх 
визначення та можливості. Проводиться порівняльний аналіз на прикладі ігрової сфери 
застосування даних технологій. Визначаються їх схожість та відмінність в застосуванні. 

 

Візуальна інформація в сьогоденні займає велику частку інформаційного простору 
людини. З розвитком інформаційних технологій та сучасної техніки з‘явилися і поняття 
доповненої та віртуальної реальності, які вже набули широкого використання в різних 
сферах. Деякі можливості можна використовувати тільки при наявності спеціальної техніки, 
інші доступні кожному в кого є смартфон. 

Доповнена реальність – насичення реального світу віртуальними об'єктами чи 
візуальною інформацією. Віртуальне середовище утворюється шляхом накладання 
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