Task-Irrelevant delay fails to disrupt subjective feelings
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Background

« Virtual Reality (VR) creates highly immersive experiences, allowing users to feel
"present” and a sense of Ownership, Agency, and Presence (OAP) over virtual
entities.

*  However, temporal feedback delays (e.g., in tracking, visual updates) can
significantly disrupt this crucial sense of immersion and control.

«  This study aims to investigate how adaptation to temporal feedback delay affects
subjective OAP in VR, and to examine if temporal delays (translation and/or
rotation) negatively impact target tracking accuracy and how individuals adapt
over time.

Methods

Target tracking task

World 7 3 I
‘ |
time (ms)
o)
£
%g delay introduced (200 ms)
0}

Virtual
Environment

time (ms)

The experiment was implemented in MATLAB
using Psychtoolbox-3 and an Oculus VR driver.
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Common Group Translation Euclidean Distance (n=24) Common Group Translation Agency (n=24)

0.04

08

0.03 -
06

-

[0)
- o |
3
0.01 ] 0
(0]
k)
AA D02
A ’\/\/\J\ ] 04t
06
001 F
.08 -
_0'02 1 1 1 1 1 1 1 1 _1 1 1 1 1 1 1 1 1
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45

Number of Trials Number of Trials

Group 2 Rotation Euclidean Distance (n = 12)
0-04 T T T T T T T T

NN V= M

Group 2 Rotation Agency (n = 12)

:

0.4
0.02 -

%mm ol

08+

02

Slider Value
o

-0.2 |

3

Js

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Number of Trials Number of Trials

"IlIl|"IlII||II|IIIlI“""II""II"""" I no delay I delay (200ms)

pre-test adaptation post-test

Conclusion

These findings demonstrate that one can experience significant temporal delays in
a virtual environment without diminishing ownership, agency, or presence, provided
those delays are irrelevant to the task.
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