Assessing visual processing capabilities using the virtual reality device Oculus Rift
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es Oculus Rift provide sufficient test-reliability for the
ropsychological assessment of visual processing capabilities?

assessed three visual processing components based on Bundesen’s
eory of Visual Attentionl.2:

= Threshold of conscious perception

= Capacity of visual working memory

= \isual processing speed

To this end, we used the virtual reality device Oculus Rift and a CRT
screen, the current gold-standard.

We compared the two devices in terms of the test-retest reliability of
measured visual processing components.

Method

N =44
2 sessions per device, separated by 1 week

Capacity of visual working
memory (asymptote)

letter display
(10-200 ms)

- =
-r_-'-_
R

pattern masks
(500 ms)

%
® . |
r Visual processing

Parad ig m speed (rate)

Number of correctly reported letters
()

: Threshold of conscious
! perception (x-intercept)

0 50 100 150
Presentation duration (ms)

Universitat Bielefeld

= Visual processing components?:?
CIT=C

Funded by the Cluster of Excellence Cognitive Interaction Technology 'CITEC' (EXC 277)
at Bielefeld University, which is funded by the German Research Foundation (DFG)

Results

n
=
L

Threshold of conscious
perception (Session 2)

6-

=
1

Capacity of visual
working memory (Session 2)

o
=
L

]
=
1

MG
=
L

—a
=
L

-]
L

Threshold of conscious
perception for Oculus Rift

=
1

0 10 20 30 40 50
Threshold of conscious
perception (Session 1)

Capacity of visual

working memory for Oculus Rift

Processing speed for Oculus Rift

250 7

Processing speed
(Session 2)

2 4 6

Capacity of visual
working memory(Session 1)

0 20

100 150 200 230

Processing speed

(Session 1)

n
=
1

Threshold of conscious
perception (Session 2)

Capacity of visual
working memory (Session 2)

o
=
1

Ll
=
1

Mo
=
1

=
=
1

=
1

Threshold of conscious
perception for CRT

0 10

20 30 40 50

Threshold of conscious
perception (Session 1)

Capacity of visual
working memory for CRT

250 7

Processing speed
(Session 2)

200 7

—&

on

=
1

2 4 6

Capacity of visual
working memory (Session 1)

Processing speed for CRT

-
-
g 4
»
-

~l'

0 20

100 150 200 230

Processing speed

(Session 1)

c.poth@uni-bielefeld.de

Test-retest reliabilities (Pearson’s r)

Oculus CRT
Rift
I I
(P) (P)
Threshold of
Coizc?oﬂso 8 63
. (<.001) (<.001)
perception
Capacity of
visuapl woi/king 84 (4
(<.001) (<.001)
memory
Processing (6 41
sSpeed (<.001) (.006)

Test-retest reliabilities did not differ
between devices regarding:
= the threshold of conscious perception
(Z = 0.391, p = .696, Steiger's test)
= the capacity of visual working
memory (Z = 1.141, p = .254)

Visual processing speed was more
reliably assessed with Oculus Rift than
the CRT (Z = 2.550, p = .011).

Oculus Rift and the CRT did not differ in the test-retest reliabilities of the threshold of

conscious perception and the capacity of visual working memory. For visual processing
speed, Oculus Rift provided a higher test-retest reliability than the CRT.

These findings show that the virtual reality device Oculus Rift can be used for
neuropsychological assessment of visual processing capabilities.
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