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CONTEXT AND MOTIVATION

THE GAMING INDUSTRY HAS PLAYERS DEMAND FOR MORE CONTENT PRODUCTION IS
BEEN GROWING A LOT OVER AND BETTER CONTENT SLOW AND EXPENSIVE
THE PAST FEW YEARS



HYPOTESIS

To study a solution for automatic content generation and processes to evaluate the
difficulty of generated content in order to present the user sequences of maps with
consistent increasingly higher degrees of freedom.

This study will be directed to maps for games of the Tower Defense sub-genre.



STATE OF THE ART |



i TOWER DEFENSE GAMES

/ surveyed studies show that:
1 used a way of automated playtesting with Monte-Carlo Tree Search (MCTS) [©],
4 used search-based PCG and evolutionary algorithms to generate and evolve enemy waves [2 4 3 I,
1 used perlin noise with A* to generate the maps and paths [,
1 used Reinforcement Learning (RL) for map generation [,

1 used search-based PCG and evolutionary algorithms for map generation 4,



PROCEDURAL CONTENT GENERATION IN GAMES

* Fractals and noise (&
= Constructive generation [£]
- Search-based generation!®!

* Answer-set programming!®!

(a) Diamond step (b) Square step (c) Diamond step repeats (a) Random map (b) CA map

Fig1 — lllustration of the diamond-square algorithm(®l, Fig2 — Comparison between a random map and a cellullar
automata generated with 5 iterations (8,



AUTOMATED PLAYTEST

Goals 1¥] Approaches ¥
* Functional correction = Search-based

* Multiplayer stability * Goal-directed

* Performance * Human-like

" Visual correctness * Scenario-based
* Game design correctness * Model-based

= Game balance and fairness
" Progression and learnability

* Physical correctness



AUTOMATED PLAYTEST

Approach Implementations Testing Objectives Game Genres

* Evolutionary Algorithms: [16, 30, 31, 32, 39]
* Graph search: .
* Functional correctness
* Depth first: [41] * Game design correctness
Search-Based * A% [22, 3] + Game balaﬁce and fairness
« MCTS: [33, 34, 40]

« Cicero: [42] * Progression and learnability

» RRT: [36, 37, 38]

Sports, Turn-based, Cards, Arcade, Simulation, Tile-
matching, MMORPG, Puzzle, Platform, Tower defense,
Stealth, GVGAI

* Functional correctness
* Game design correctness
* Reinforcement learning: [47, 48, 49, 50] * Game balance and fairness
» Restricted heuristics: [51, 52, 53] * Progression and learnability
* Physics correctness
* Performance

Goal-Directed Scene-based, Board, Tile-matching, Educational

* Machine learning: [54, 55, 20, 56, 57]

» Restricted heuristics: [58, 59, 60, 61, 62] + Functional correctness
Human-Like * Mixed algorithms: * Game design correctness Sports, Shoot 'em up, Tile-matching, Sandbox, Puzzle,
* MCTS and Stratabots: [63] * Game balance and fairness GVGAL Cards, Adventure
* MCTS and Evolutionary Algorithms: [64] * Progression and learnability

* MCTS and Machine Learning: [65]

* Functional correctness

* Game design correctness
+ Visual correctness

= Multiplayer stability

* Record and Replay: [66, 67]
Scenario-Based » Game simulation: [68, 69, 70]
* Visual debugging: [71. 72, 73]

Adventure, MMORPG, Sports, Arcade

* Petri nets: [74, 75]
* Unified Modeling Language: [76, 77] * Functional correctness
Model-Based * Game Description Language: [80] « Multiplayer stability Educational, Platform, Scene-based, MMORPG, Puzzle
* Linear Temporal Logic: [81]
* ModeIMMORPG: [82, §3]

TABLEI 0
SUMMARY OF THE STUDY FINDINGS 7]



| DIFFICULTY ESTIMATION

SELECT VARIABLES!'®! CHOOSE A MODEL!"?! DETERMINE
WEIGHTS!©]




SOLUTION PERSPECTIVE

& unity

Path generation

Background terrain generation



| SOLUTION WORKFLOW




WORKPLAN
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Dissertation

Finish literature review

Improve and finish solution concept
Develop Prototype

Design experiment

Conduct tests

Analyse results

Conclude on results : .
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