RELATIVE WEIGHTS OF STATIC AND DYNAMIC VISUAL CUES
IN THE PERCEPTION OF BODY ROLL
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Dynamic cues provide information about changes
iIn body orientation (self-rotation); must be integrated
over time to yield an orientation estimate
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Visual Scenes: Cue-conflict design:
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Optic flow from self-rotation Semi-circular canals
Dichgans et al. (1972) Noisy b/c of integration
Howard & Childerson (1994) . Disambiguating (Angelaki et al, 2004;

Merfeld et al, 1999)
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Bayesian combination rule: p(O)p (S‘ 0) C p(O‘S) e Static visual information was weighted more highly than dynamic.

— Dynamic information is not a reliable cue to orientation. O
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Bayesian estimate can be written as a weighted sum: O_ . =w

vest ~ vest VIS

Assuming independent noise, this can be expressed: | | | | | | _
e The static scene was weighted more highly than the static cube. Weights are proportional to variance: w,= 7/0;2/27/‘5;2
J

Prior Vestibular Cues Visual Cues Posterior _ Real-world scenes are more reliable cues to orientation.

Weights sumto 1: W o+ w, +w . =1

p(O) p(S,10) p(S.10) p(S5;]0) p(S,;10) € p(O|S) e Dynamic visual information caused some subjects to weight non-visual

0

We can solve for w, . and w,_, if we assume: 1) unbiased sensory estimates

information more highly, perhaps because of conflict detection. 2) W, is small
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e Future work: 1) Measure variability of likelihoods and prior.
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AR 2) Measure conflict detection and its effect on weights.
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Average visual weights
e Visual weights calculated from average slopes
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