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Introduction

 Euclidean Geometry is the geometry of the plane (zero
curvature) and consists of specific axioms (Postulates of Euclid)

* Non-Euclidean Geometries are all geometries where some of
these axioms do not apply

* Motivation: Non-Euclidean game mechanics are currently

trending (infinite loops, forced perspective, gravity
manipulation, shifting between 2D and 3D)
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Research Question

* "How do players adapt to non-Euclidean video game
environments?”

* Hypotheses:
1. Non-experienced players struggle to navigate

2. Players who play action video games have
greater visual attention in the game area and
therefore perform better - P6hlmann et al.
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Images: Hyperbolica, Portal, HyperRogue, Non-Euclidean Chess, Antichamber


https://store.steampowered.com/app/1256230/Hyperbolica/
https://store.steampowered.com/app/400/Portal/
https://store.steampowered.com/app/342610/HyperRogue/
https://store.steampowered.com/app/1769470/NonEuclidean_Chess/
https://store.steampowered.com/app/219890/Antichamber/

Research Method

* Survey
o 22 participants (mostly 22-26 y/o)
o Pre-survey

o Gaming background (e.q. playtime, genres)
o Familiarity with non-Euclidean games

Euclidean Non-Euclidean
o Euclidean VS Non-Euclidean game

o Post-survey
o Experience while playing the game
o Opinions on aspects of the levels

* Demo!

Try the game! https://play.unity.com/mg/other/vg4r_web


https://play.unity.com/mg/other/vg4r_web

Results

* Level 1
o Can players go straight in the non-Euclidean environment?

o How well do they adapt?

sss.gd-evel 1

601
x TTTysx o Neither easy nor difficult
@ Ty Again=1
®x No Try Again

50 x Outside Range Very difficult

40
c
@
[
e
g 30 -
u -
:
2 X =7

20t o X et

X =T Somewhat easy
x "/,,-
Lol ‘_—"i— x
/_—5“5' xX X
O —"'- 1 L 1 L 1 1
0 5 10 15 20 25 30

Euclidean world

How difficult did players find it to walk in a straight line in the non-Euclidean world?

Somewhat difficult



Results

600
* Level 2
o Can players find all the coins? 300
o How well do players adapt to the non-Euclidean
environment with only map markers (letters)
and a few reference objects?
o Which factors are relevant?
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Results

* Level 2
o What is the player's navigation strategy in the non-Euclidean environment?

Both Euclidean and non-Euclidean worlds in

Level 2 - Strategy
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Results

* Level 3

o Can players find the coin in the non-Euclidean world faster when they know where
the coin is in the maze in the Euclidean world?

o Always visible reference objects and mini-map
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Results

* Beyond data

Word Cloud for ‘Which features did player enjoy?’
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Conclusion & Future Work

* Hypotheses:
o Non-experienced players struggle to navigate
Yes!

o Players who ﬁlay action video games have greater visual
attention in the game area and therefore perform better

Yes!

o In this ?ame, how people adapt to non-Euclidean environments
is also largely dependent on the strategies they use for
navigation

* Future work: How can non-Euclidean games improve players'
spatial reasoning?



Thank you for listening!

Group 4
Yiming Tong, Bart Remmelzwaal, Pelagia llektra Evrenoglou
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