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ABSTRACT

Student Name / NPM :  Akmal Zidan Fahreza / 22081010163

APPLICATION OF GRAPH GRAMMAR METHOD
TO PROCEDURAL LEVEL GENERATION WITH
CONDITIONAL ACCESS MECHANISM IN 2D
PLATFORMER GAME

1. Chrystia Aji Putra, S.Kom, M.T
2. Yist1 Vita Via, S.ST, M.Kom.

Thesis Title

Supervisor

Procedural Content Generation (PCGQG) 1s an approach that can be used to generate
game content automatically, including game levels. One challenge in procedural
level generation is producing a consistent gameplay flow that can be translated into
a playable physical layout. This research aims to implement the Graph Grammar
method to produce a logical structure for a 2D platformer game, translate the graph
structure into chunk-based physical levels, and measure playability using Breadth-
First Search (BEFS) validation. The Graph Grammar method 1s applied through three
generation rules: Linear Expansion, Branching, and Key-Lock Mechanism. The
resulting graph structure 1s converted into a physical level by mapping each node
into a chunk and each relationship into a connection between spaces. Level
validation 1s based on two criteria: the successful establishment of the Key-Lock
mechanism and BFS successfully finding a path from the Start node to the Goal
node. Testing was conducted using four scenarios of 10, 20, 30, and 50 iterations.
The results showed validity levels of 95% for 10 iterations, 99% for 20 iterations,
and 100% for 30 and 50 iterations. Failures were mainly caused by the Key-Lock
mechanism being unable to form due to limited free space in dense level structures.
Overall, the results demonstrate that the Graph Grammar method can gencrate
consistent 2D platformer levels, translate graph structures into chunk-based levels,

and achieve high playability based on the applied validation criteria.

Keywords: Procedural Content Generation, Graph Grammar, Level Structure, 2D

Platformer, Breadth-First Search
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