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Abstract

This project addresses the challenge of content repetition in Arena of Dreams, a party-
royale mobile game developed by Fanatee, where excessive repetition of minigames can
undermine player engagement and retention. The project aimed to replace the game’s
purely random minigame selection system with an intelligent algorithm that reduces
the player’s perception of repetitiveness by spacing out similar experiences. Through
a methodology involving online and in-person user surveys, computer vision and data
analysis, the team quantified how players perceive similarity between minigames. Multi-
ple distance matrices were generated from different perspectives (user perception, visual
features, semantic descriptions) and combined using Multi-View Multidimensional Scal-
ing (MVMDS) to create n-dimensional embeddings representing each minigame. The
selection algorithm then uses these embeddings to calculate the optimal minigame choice
based on players’ recent match history, selecting minigames that are furthest from what
players have recently experienced. Validation results demonstrate that this approach suc-
cessfully reduces the perception of repetition by understanding and quantifying similarity,
ultimately creating a more enjoyable and engaging gaming experience for players.

Keywords: User Perception; UX in Games; Game Design; Human-Computer Interac-
tion; Multidimensional Scaling;



Resumo

O projeto aborda o desafio da repetição de conteúdo em Arena of Dreams, um jogo mo-
bile do gênero party-royale desenvolvido pela Fanatee, no qual a repetição excessiva de
minigames pode comprometer o engajamento e a retenção dos jogadores. O objetivo do
projeto foi substituir o sistema puramente aleatório de seleção de minigames por um algo-
ritmo inteligente, capaz de reduzir a percepção de repetitividade ao espaçar experiências
semelhantes. Por meio de uma metodologia que envolveu pesquisas com usuários (pre-
senciais e online), visão computacional e análise de dados, a equipe quantificou como os
jogadores percebem a similaridade entre os minigames. Diversas matrizes de distância
foram geradas a partir de diferentes perspectivas (percepção do usuário, caracterı́sticas
visuais, descrições semânticas) e combinadas utilizando o algoritmo Multi-View Multidi-
mensional Scaling (MVMDS) para criar embeddings em n dimensões representando cada
minigame. O algoritmo de seleção utiliza esses embeddings para calcular a melhor esco-
lha de minigame com base no histórico recente de partidas dos jogadores, selecionando
aqueles mais distantes das experiências recentes. Os resultados de validação demons-
tram que essa abordagem reduz com sucesso a percepção de repetição ao compreender
e quantificar a similaridade, proporcionando uma experiência de jogo mais agradável e
envolvente para os usuários.

Palavras-chave: Percepção do Usuário; Experiência do Usuário em Jogos; Design de
Jogos; Interação Humano-Computador; Multidimensional Scaling;



Table of Contents

1 Introduction 5
1.1 Project Proposal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 5
1.2 Origin of the Challenge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6
1.3 Project Scope . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.4 Limitations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 8
1.5 Ethical and Professional Considerations . . . . . . . . . . . . . . . . . . . . . . . . 8
1.6 Technical Standards . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.7 Risks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9
1.8 Required Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10

1.8.1 Human Resources . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 10
1.8.2 Technical Infrastructure . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

1.9 Project Management . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11
1.9.1 Tools . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 11

1.10 Stakeholders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14
1.11 Related Work . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

2 Methodology 17
2.1 Data collection . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17

2.1.1 Gameplay Recordings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 17
2.1.2 Game Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18
2.1.3 In-person User Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20
2.1.4 Online Surveying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 22
2.1.5 Top-down Views . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 26

2.2 Data Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.2.1 Game data exploratory analysis . . . . . . . . . . . . . . . . . . . . . . . . . 27
2.2.2 In-person User Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.2.3 Online Surveying . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29
2.2.4 Card Sort significance verification . . . . . . . . . . . . . . . . . . . . . . . 29

3



3 Development 31
3.0.1 Online Surveying Platform . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

3.1 Word Selection and Clustering Methodology . . . . . . . . . . . . . . . . . . . . . . 33
3.2 Semantic Keyword Grouping with LLMs . . . . . . . . . . . . . . . . . . . . . . . . 36
3.3 Distance Matrices . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

3.3.1 Human Perception Based, from online surveying . . . . . . . . . . . . . . . 37
3.3.2 Minigame Construction Based, from top-down images . . . . . . . . . . . . 40

3.4 Normalization . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42
3.5 View Correlations . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43
3.6 Combined Distance Matrices and Embeddings . . . . . . . . . . . . . . . . . . . . . 44
3.7 Dimensionally-reduced previews . . . . . . . . . . . . . . . . . . . . . . . . . . . . 47
3.8 Selection Algorithm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 49
3.9 Selection Service . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 54

4 Validation 55

5 Results 57
5.1 Summary of results . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 58
5.2 Sequential repetitions x Perception of repetition . . . . . . . . . . . . . . . . . . . . 58

6 Conclusion & Future Work 61

7 Discussion 62

References 63

A Surveying platform database tables 67

B Selection HTTP API 70

C Test protocols 73
C.1 Concurrent Think-aloud . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73
C.2 Yes/No test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 74
C.3 Description test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 75
C.4 Open Card Sort test . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 76
C.5 Sequence rating (Validation) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 77




	Introduction
	Project Proposal
	Origin of the Challenge
	Project Scope
	Limitations
	Ethical and Professional Considerations
	Technical Standards
	Risks
	Required Resources
	Human Resources
	Technical Infrastructure

	Project Management
	Tools

	Stakeholders
	Related Work

	Methodology
	Data collection
	Gameplay Recordings
	Game Data
	In-person User Tests
	Online Surveying
	Top-down Views

	Data Analysis
	Game data exploratory analysis
	In-person User Tests
	Online Surveying
	Card Sort significance verification


	Development
	Online Surveying Platform
	Word Selection and Clustering Methodology
	Semantic Keyword Grouping with LLMs
	Distance Matrices
	Human Perception Based, from online surveying
	Minigame Construction Based, from top-down images

	Normalization
	View Correlations
	Combined Distance Matrices and Embeddings
	Dimensionally-reduced previews
	Selection Algorithm
	Selection Service

	Validation
	Results
	Summary of results
	Sequential repetitions x Perception of repetition

	Conclusion & Future Work
	Discussion
	References
	Surveying platform database tables
	Selection HTTP API
	Test protocols
	Concurrent Think-aloud
	Yes/No test
	Description test
	Open Card Sort test
	Sequence rating (Validation)


