Top-down influence on visually induced gFCg™

self-motion perception (vection)

ﬁ Bernhard E. Riecke |

i Jorg Schulte-Pelkum g Marios N. Avraamides éﬁ Markus von der Heyde, & dt Heinrich H. Bulthoff

bernhard.riecke@tuebingen.mpg.de « www.kyb.tuebingen.mpg.de/~bernie

MAX-PLANCK-GESELLSCHAFT MPI FOR BIOLOGICAL CYBERNETICS
* Introduction * Results
Main question: Do The pre\{ailing notiqn of Visuglly ipduced illusory ~ Vection intensity Convincingness
high level processes self-motion perception (vection) 1s that the 1llu- = 100t o | - o -
like spatial presence sion arises from bottom-up perceptual processes. B g o EERERMES T TN R g T R T e e
influence vection? Therefore, pastresearch has focused primarily on 5 oL | e
examining how physical parameters of the visual . 6] " 2mouic . 2 o
Literature: Mainly stimulus (contrast, number of vertical edges etc.) Scene scrambling ST sumnntE S S R R A
unnatural affect vection. 4 (fduced vecti.0n {nten- % O N RN § R 1 UTT . R Ol e A - T A
stimuli I I I I | In this study, we examined the influence of a top- Zlgsand e e BN R 110 11 ] T .
down process: Spatial presence in the simulated = m. | a . |
Here: Naturalistic scene. Spatial presence was manipulated by pre- s HBEN"MENEE B BEEE Ml sM | L
scene in T~ W senting either a photorealistic 1mage of the z - SN B BEEE O : o U e
Virtual | Tlibingen market place or scrambled versions of o BANAUREAAN A8 - HAAE T o HENAEHENE
Reality the same stimulus. é . ' Ll
maximum stimulus velocity [°/s] maximum stimulus velocity [°/s]
Fig. 8: Vection intensity and convincingness, plotted as in Fig. 7
e Methods
As expected, scene scrambling impaired vection: Scrambled stimuli yielded significantly longer
Stimuli: Various scrambled versions of the stimu- vection onset times, lower perceived intensity, and lower convincing ness ratings than the intact mar-
lus were created by either scrambling image parts ket scene (see Fig. 7 & 8). In addition, presence ratings were reduced (see Fig. 9 below).
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(see Fig. 2-6). p.lymg mcreasec{ spa- tained addltlopal .Vertlcal h1gh contrast efiges which are known to facilitate vection. This predicts
e tial presence & immer-  that the mosaic-like scrambling should improve vection. The results show, however, a tendency
T sammss= . Hypothesis: We expected scene scrambling to sion) dominated over towards reduced vection for the mosaics. This suggests that the low-level information (more con-
Hypothesis: Scene decrease spatial presence and thus impair vection. low level effects (num. trast edges in the scrambled stimulus) were dominated by high level information (consistent refer-
scrambling Shf’”ld Procedure: 12 naive observers viewed stimuli pro- of vertical edges etc.) ence frame for the intact market scene).
‘elzzez;fl?l)z‘zlfsu;%;; Jectedontoa curved projection screen subtending Interestingly, the number of slices or mosaics (2, 8, or 32 per 45° FOV) had no clear influence on
ol atfield of view (FOV) 01 54x40.5° (see Fig. 1). either perceived vection or presence; two slices were already enough to impair scene presence.
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number of ) 4 2 2 . - Fig. 9: Presence ratings for the 8 visual stimuli. Plotted are sum score, the 2 main factors of a ifferen for nce mich
diticiig corr .elated m (ll{’l ly with factor analysis, and 4 subscales. Note that two slices/mosaics were enough to impair presence different aspects ol presence g !
CoRdInons vection onset time significantly (p=.003), and no further decrease in presence was observed for the 8 and 32 berelevant.
slices/mosaics.
* Results e Conclusions

Stimuli depicting a nat-  The results of the experiment revealed that a stimulus depicting a natural scene can produce faster,
= | ural scene can produce  stronger, and more convincing sensation of illusory self-motion. Previous studies have typically
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scrambling increased e faster, stronger, and used abstract stimuli to induce vection. Here, we show that the illusion can be enhanced if a natural
vection onset times gor s VN R B R S more convincing sen- scene 1S used instead. A possible explanation for why this happens is that natural scenes are less
2 m HR 5 | LT sation of illusory self- likely to be interpreted as moving because of the assumption of a stable environment (Dichgans &
In addition, higher = sof o M B n T I e e motion Brandt, 1978).
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| . This might be due to The similarity between vection and presence measures suggests a direct relation between spatial
Pl the naturalistic scene presence an.d self-mogor} perception. We posit that stlmuh deplc.tlng naturahstlc scenes provide
providing a stable ref- observers with a convincing reference frame for the simulated environment which enables them to
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. . ' erence frame one can feel "spatially present". This, in turn, facilitates the self-motion 1llusion.
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Fig. 7: Vection onset times for each of the 16 experimental conditions. Boxes feel “spatially pres- This work not only enhances our understanding of ego-motion perception, but also has important
and whiskers depict one standard error of the mean and one standard devia- ence’” and involved in

implications for motion sitmulator design and application.

tion, respectively. Note that scene scrambling as well as the lower rotational
velocity increased vection onset time.

Fig. 4: Top: 360 roundshot photograph of the Tiibingen Market Place.
Fig. 2: Roundshot model of Tiibingen market place,
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Fig. 1: Participant seated in front of curved projection screen display-
ing a view of the Tiibingen market place. The simulated FOV
matched the physical FOV of 54x40.5deg.
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the red cross.
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