
Visuo-Locomotive Perception / 
Experiment Data Analysis



Experiment 1 / Auditory vs No Auditory Aids
Experiment 2 / Auditory + Visual Cues (90° & 60°- 45°)



11 participants
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Data of 9 subjects considered as valid
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Female / Male Ratio

Male, 4, 44%

Female, 5, 56%

Age diversity

18 - 70



Experimental Procedure

1 . Introduction and general information about wayfinding + orientation task

experiment (20-25min)

2. Pre-questionnaire

3. Introduction to VR equipment and its usage – test room play

4. Oral instructions

5. Beginning of the VR experience / experiment

6. 3 orientation tasks during the immersive experience

7. Final point questionnaire

8. Post questionnaire



The degree of using the landmarks affect the navigation performance
of a user. It helps in updating the spatial orientation. Participants in
virtual loci with the auditory cues should perform better in spatial
updates and therefore they should have a better performance in the
orientation tasks.



An integration of both auditory and visual cues 
could assist in facile wayfinding process.



The way finding performance of participants in the vr
environment where landmarks are positioned vertically to the
path of a user will be preferable to landmarks situated in an
angle between 45° - 60° in relation to the user’s path.



Gathered Data / 

Orientation Tasks

Screen Recording

External Recording

Pre/Post Questionnaire

Head Tracking 4-dimensional data

Sketch Map



Screen Recordings / Two Floorplans



Screen Recordings / Two Floorplans

90°45° - 60°



External Recordings / side to side



External Recordings / side to side



Orientation Tasks/ Visualization
3 orientation tasks asked participants during the virtual reality tour



Orientation Tasks/ Visualization
3 orientation tasks asked participants during the virtual reality tour

default view 

/corridor

1

10

3/4

8

2/6

9

5

Task No. 1

initial position



Orientation Tasks/ Visualization
3 orientation tasks asked participants during the virtual reality tour
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Orientation Tasks/ Visualization
3 orientation tasks asked participants during the virtual reality tour

default view 
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Post-Questionnaire/
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Did you see green elevators? Was it helpful?

1 being Yes

0 being No
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Did you hear the sound of green elevators? Was it helpful?

1 being Yes

0 being No
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Did you hear the highway bridge? Was it helpful?

1 being Yes

0 being No
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Did you hear the church? Was it helpful?

1 being Yes

0 being No
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Sketch Maps/
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Head Tracking Data / Visualization



4.413023 (-13.665, 1.770, -19.720) (.000, .707, .000, .707)4.514122 (-13.665, 1.346, -19.720) (.000, .672, .000, -.741)4.62 (-13.665, 1.040, -19.720) (.000, .668, .000, -.744)4.718331 (-13.665, 1.040, -19.720) (.000, 

.664, .000, -.748)4.801429 (-13.665, 1.040, -19.720) (.000, .661, .000, -.751)4.914685 (-13.665, 1.040, -19.720) (.000, .656, .000, -.755)5.02 (-13.665, 1.040, -19.720) (.000, .653, .000, -.758)5.104007 (-13.665, 

1.040, -19.720) (.000, .649, .000, -.761)5.210294 (-13.665, 1.040, -19.720) (.000, .649, .000, -.761)5.31729 (-13.665, 1.040, -19.720) (.000, .650, .000, -.760)5.42 (-13.665, 1.040, -19.720) (.000, .651, .000, -

.759)5.504036 (-13.665, 1.040, -19.720) (.000, .655, .000, -.756)5.612011 (-13.665, 1.040, -19.720) (.000, .661, .000, -.750)5.71786 (-13.665, 1.040, -19.720) (.000, .664, .000, -.747)5.82 (-13.665, 1.040, -19.720) 

(.000, .672, .000, -.740)5.906311 (-13.665, 1.040, -19.720) (.000, .680, .000, -.734)6.012701 (-13.665, 1.040, -19.720) (.000, .681, .000, -.732)6.11904 (-13.665, 1.040, -19.720) (.000, .683, .000, -.731)6.202009 (

13.665, 1.040, -19.720) (.000, .685, .000, -.728)6.306634 (-13.665, 1.040, -19.720) (.000, .689, .000, -.724)6.413128 (-13.665, 1.040, -19.720) (.000, .692, .000, -.722)6.519915 (-13.665, 1.040, -19.720) (.000, .692, 

.000, -.722)6.600591 (-13.665, 1.040, -19.720) (.000, .692, .000, -.721)6.706726 (-13.665, 1.040, -19.720) (.000, .693, .000, -.721)6.813697 (-13.665, 1.040, -19.720) (.000, .692, .000, -.722)6.92 (-13.665, 1.040, 

19.720) (.000, .691, .000, -.723)7.000811 (-13.665, 1.040, -19.720) (.000, .691, .000, -.723)7.107388 (-13.665, 1.040, -19.720) (.000, .691, .000, -.723)7.214828 (-13.665, 1.040, -19.720) (.000, .693, .000, -.721)7.32 (

13.665, 1.040, -19.720) (.000, .704, .000, -.711)7.400995 (-13.665, 1.040, -19.720) (.000, .711, .000, -.703)7.507889 (-13.665, 1.040, -19.720) (.000, .714, .000, -.701)7.615125 (-13.665, 1.040, -19.720) (.000, .714, 

.000, -.700)7.72 (-13.665, 1.040, -19.720) (.000, .713, .000, -.701)7.802208 (-13.665, 1.040, -19.720) (.000, .712, .000, -.702)7.908592 (-13.665, 1.040, -19.720) (.000, .710, .000, -.705)8.015017 (-13.665, 1.040, 

19.720) (.000, .706, .000, -.708)8.12 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)8.202235 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)8.308388 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)8.41547 (

13.665, 1.040, -19.720) (.000, .705, .000, -.709)8.52 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)8.602208 (-13.665, 1.040, -19.720) (.000, .704, .000, -.711)8.708999 (-13.665, 1.040, -19.720) (.000, .703, .000, 

.712)8.816152 (-13.665, 1.040, -19.720) (.000, .703, .000, -.712)8.92 (-13.665, 1.040, -19.720) (.000, .700, .000, -.714)9.002545 (-13.665, 1.040, -19.720) (.000, .699, .000, -.715)9.109139 (-13.665, 1.040, -19.720) 

(.000, .697, .000, -.717)9.215958 (-13.665, 1.040, -19.720) (.000, .696, .000, -.718)9.32 (-13.665, 1.040, -19.720) (.000, .695, .000, -.719)9.402267 (-13.665, 1.040, -19.720) (.000, .694, .000, -.720)9.510935 (

13.665, 1.040, -19.720) (.000, .692, .000, -.722)9.61631 (-13.665, 1.040, -19.720) (.000, .690, .000, -.724)9.719999 (-13.665, 1.040, -19.720) (.000, .690, .000, -.724)9.802027 (-13.665, 1.040, -19.720) (.000, .690, 

.000, -.723)9.910615 (-13.665, 1.040, -19.720) (.000, .694, .000, -.720)10.01663 (-13.665, 1.040, -19.720) (.000, .697, .000, -.718)10.12 (-13.665, 1.040, -19.720) (.000, .699, .000, -.715)10.20314 (-13.665, 1.040, 

19.720) (.000, .702, .000, -.713)10.30967 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)10.41616 (-13.665, 1.040, -19.720) (.000, .705, .000, -.710)10.52 (-13.665, 1.040, -19.720) (.000, .709, .000, -.705)10.60264 (

13.665, 1.040, -19.720) (.000, .713, .000, -.702)10.71009 (-13.665, 1.040, -19.720) (.000, .716, .000, -.698)10.81674 (-13.665, 1.040, -19.720) (.000, .718, .000, -.696)10.92 (-13.665, 1.040, -19.720) (.000, .716, .000, 

.698)11.00285 (-13.665, 1.040, -19.720) (.000, .714, .000, -.700)11.11043 (-13.665, 1.040, -19.720) (.000, .714, .000, -.701)11.21599 (-13.665, 1.040, -19.720) (.000, .713, .000, -.701)11.32 (-13.665, 1.040, -19.720) 

(.000, .712, .000, -.702)11.40282 (-13.665, 1.040, -19.720) (.000, .710, .000, -.704)11.50914 (-13.665, 1.040, -19.720) (.000, .707, .000, -.707)11.61716 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)11.72 (-13.665, 

1.040, -19.720) (.000, .704, .000, -.711)11.80311 (-13.665, 1.040, -19.720) (.000, .704, .000, -.711)11.90902 (-13.665, 1.040, -19.720) (.000, .703, .000, -.712)12.01664 (-13.665, 1.040, -19.720) (.000, .704, .000, 

.711)12.12 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)12.20249 (-13.665, 1.040, -19.720) (.000, .706, .000, -.708)12.30952 (-13.665, 1.040, -19.720) (.000, .707, .000, -.707)12.41657 (-13.665, 1.040, -19.720) 

(.000, .708, .000, -.706)12.52 (-13.665, 1.040, -19.720) (.000, .709, .000, -.706)12.60293 (-13.665, 1.040, -19.720) (.000, .709, .000, -.705)12.70999 (-13.665, 1.040, -19.720) (.000, .710, .000, -.704)12.81638 (

13.665, 1.040, -19.720) (.000, .710, .000, -.705)12.92 (-13.665, 1.040, -19.720) (.000, .709, .000, -.705)13.00398 (-13.665, 1.040, -19.720) (.000, .709, .000, -.706)13.11037 (-13.665, 1.040, -19.720) (.000, .708, .000, 

.706)13.21644 (-13.665, 1.040, -19.720) (.000, .707, .000, -.707)13.32 (-13.665, 1.040, -19.720) (.000, .706, .000, -.708)13.40275 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)13.5096 (-13.665, 1.040, -19.720) 

(.000, .705, .000, -.710)13.61763 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)13.72 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)13.8036 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)13.91016 (-13.665, 

1.040, -19.720) (.000, .704, .000, -.710)14.01697 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)14.12 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)14.20259 (-13.665, 1.040, -19.720) (.000, .706, .000, 

.708)14.31156 (-13.665, 1.040, -19.720) (.000, .706, .000, -.708)14.41683 (-13.665, 1.040, -19.720) (.000, .706, .000, -.709)14.52 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)14.60302 (-13.665, 1.040, -19.720) 

(.000, .705, .000, -.710)14.71063 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)14.81637 (-13.665, 1.040, -19.720) (.000, .705, .000, -.710)14.92 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)15.00305 (

1.040, -19.720) (.000, .705, .000, -.709)15.11004 (-13.665, 1.040, -19.720) (.000, .705, .000, -.709)15.217 (-13.665, 1.040, -19.720) (.000, .705, .000, -.710)15.32 (-13.665, 1.040, -19.720) (.000, .704, .000, -

.710)15.4038 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)15.50965 (-13.665, 1.040, -19.720) (.000, .705, .000, -.710)15.61752 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)15.72 (-13.665, 1.040, -19.720) 

(.000, .704, .000, -.710)15.80286 (-13.665, 1.040, -19.720) (.000, .704, .000, -.711)15.9104 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)16.01648 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)16.12 (-13.665, 

1.040, -19.720) (.000, .702, .000, -.712)16.20734 (-13.665, 1.040, -19.720) (.000, .702, .000, -.712)16.31033 (-13.665, 1.040, -19.720) (.000, .702, .000, -.712)16.41677 (-13.665, 1.040, -19.720) (.000, .702, .000, 

.712)16.52 (-13.665, 1.040, -19.720) (.000, .703, .000, -.712)16.60262 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)16.71036 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)16.81601 (-13.665, 1.040, -19.720) 

(.000, .702, .000, -.712)16.92 (-13.665, 1.040, -19.720) (.000, .702, .000, -.712)17.00285 (-13.665, 1.040, -19.720) (.000, .702, .000, -.712)17.11018 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)17.21669 (-13.665, 

1.040, -19.720) (.000, .704, .000, -.710)17.32 (-13.665, 1.040, -19.720) (.000, .705, .000, -.710)17.40355 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)17.5107 (-13.665, 1.040, -19.720) (.000, .704, .000, -

.710)17.61662 (-13.665, 1.040, -19.720) (.000, .704, .000, -.711)17.72 (-13.665, 1.040, -19.720) (.000, .703, .000, -.712)17.8034 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)17.91227 (-13.665, 1.040, -19.720) (.000, 

.702, .000, -.712)18.01896 (-13.665, 1.040, -19.720) (.000, .703, .000, -.712)18.12 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)18.22 (-13.665, 1.040, -19.720) (.000, .703, .000, -.711)18.30886 (-13.665, 1.040, 

19.720) (.000, .704, .000, -.710)18.41611 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)18.52 (-13.665, 1.040, -19.720) (.000, .704, .000, -.710)18.60322 (-13.665, 1.040, -19.720) (.000, .704, .000, -.711)18.71013 (



7.72 (-13.665, 1.040, -19.720) (.000, .713, .000, -.701)



• Participants may have understood a corridor direction towards the starting point

• Sound was distractive and confusing for some participants

• Cable tangled around may have disrupted the orientation

Orientation Tasks / Limitations



• Information hard to process or understand

• Too many instructions regarding the visual cues as well as the path to be made

• Oral instructions were not clear to all participants – examiner’s recitation 

• Participants asked for oral instruction repetition during the experimental task

• Indication of the signage led to confusion during the walk

Oral Instructions / Limitations
majority of participants found oral instructions overloading their memory.



• Some participants could not find their way. 2 subjects did not complete their tasks 

successfully.

• Signage was misleading

• 3d elements were out of scale 

• “abandoned hospital”

• Floorplans should vary

• Higher level of details

Floorplan layout / Limitations



• 3d sound exploration – sound acoustics

• Immersive spaces 

• Games

• Architecture prototyping

Future Application / Development
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