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T h e  V i s i o n  o f  
V i r t u a l  
R e a l i t y :  
A  P e r s p e c t i v e  
t h r o u g h  E y e  T r a c k i n g  
t o  i n f o r m  W a y f i n d i n g  
d e s i g n

S i m o n a  B o j c e s k a
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The 
P r inc ip les  

Wayfinding Virtual Reality Eye tracking
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Wayfinding

Path planning

Decision-making

Choice of 
navigation 
points
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Ev idence based 
pract ice

Ask

Acquire

Appraise

Apply

Analyse

… decision-making framework that builds on
the conscientious, explicit, and judicious use of
the best available evidence from research
and practice. EBP therefore involves collecting
the available evidence from multiple sources,
critically evaluating it, applying it to their
specific context, and assessing outcomes.

Criado-Perez et al. 2019
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VR user immersion

Real time eye movement data

VR development technology
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Eye tracking Gaze direction: 
coordinates of where 
the person is looking

Head rotation: 
quaternion coordinates 
(x, y, z, w) format 

Eye movement type:

• Fixation:  the 
maintaining of the 
visual gaze on a 
single location

• Saccade: rapid, 
ballistic movements 
of the eyes that 
abruptly change 
the point of fixation
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Project Aims

A n a l y s e  t h e  u t i l i t y  o f  e y e  
t r a c k i n g  ( E T )  i n  v i r t u a l  r e a l i t y  
( V R )  e n v i r o n m e n t s

A s s e s s  t h e  e f f e c t i v e n e s s  o f  E T  
t o  i n f o r m  n a v i g a t i o n  p o s i t i o n i n g  
d e c i s i o n s
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Distraction

Air travel passenger

01 02

Panic

Passenger evacuation
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Simulated warehouse environment

Transport user testing conducted in 
a warehouse where participants 
wear eye tracking goggles

03 04

Virtual architecture visualisation

User observing space through VR 
headset



Previous
N

ext

10

S h a r e  t h e  v i s i o n  w h e n  p e o p l e  
c a n  s t i l l  h a v e  a  s a y

P r e d i c t  u s e r  b e h a v i o u r  w h e n  
w a y f i n d i n g  
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Project development

Unity3D HTC Vive DevKit Eye tracking development and VR 
testing

Data analysis

WEEK 1 WEEK 2 WEEK 3 WEEK 4 WEEK 6 WEEK 7 WEEK 8 WEEK 9 WEEK 10 WEEK 11 WEEK 12WEEK 5

Analyse
information

Further research 
recommendationsDesign VR environment Test VR Perform VR 

experiment
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Participant A
Participant B

User  prof i les

• 22 year old

• No previous VR experience

• Tested VR with no signage

• Activity completed in 30 seconds

• 50 year old

• No previous VR experience

• Tested VR with signage

• Activity completed in 24 seconds
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The data
H e a t m a p  – C h e c k  i n  a r e a

Participant A
No signage

Participant B
With signage

Number of fixations 
and duration

High Low
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The data
H e a t m a p

Participant A
No signage

Participant B
With signage

Number of fixations and duration

High Low
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The data
H e a t m a p

Participant A
No signage

Participant B
With signage

Number of fixations and duration

High Low
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Limitations

• V R  e n v i r o n m e n t  t e s t e d

• S o u n d ,  c r o w d s  a n d  d i s t r a c t i n g  a s p e c t s

• P e o p l e ’ s  b e h a v i o u r s  a r e  d i f f e r e n t

• D e m o g r a p h i c  s e l e c t i o n

• K n o w l e d g e  o f  t e c h n o l o g y



Previous
N

ext

18

Future research 
potential

• M u l t i p l e  i t e r a t i o n s  – a c t i o n  
r e s e a r c h  a p p r o a c h

• P a t t e r n s  o f  u s e r  b e h a v i o r

• M e t h o d  v a l i d a t i o n  – t e s t i n g  i n  
r e a l  v s  v i r t u a l  e n v i r o n m e n t s

• T e s t  o n  a n y  p u b l i c  t r a n s p o r t  
e n v i r o n m e n t

• S p a t i a l  n a v i g a t i o n  r e s e a r c h  –
s i g n a g e  p o s i t i o n i n g  a n d  t y p e



Thank you!


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19

