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[Introduction J [ 2D Neural Field for Motion Pattern encoding

= Surface shading is a highly significant depth cue in static shape encoding (Yamane T, u(@,0,t) = —u(e,0,t) + w(e,0) * 1(u(p,0,t)) + s(p,0,t) —h (Giese 2014)
2008, Tsutsui 2001, 2002).

= There is a bias in perceived light source position (Brewster 1847, Ramachandran 1988, —aa(p,0,t) + (@, 0,t); u: membrane potential; s: shape detector output;
0: snapshot no.; ¢ : view angle; w: interaction kernel,
Adams et. al. 2004, Stone et. al. 2009) h- resting potential: *: convolution
= The | perception .Of. body motion has b_een modelled u§ing physiolqgically plausible Tad((P, 0, t) — —a(go, 0, t) 1+ 1(u(¢’ 0, t)); a: adaptation state variable; e Gaussian noise process
architectures, building on form and motion detectors (Giese & Poggio, 2003; Lange,
2006) _ _ _ _ . o _ _ Interactlon kernel Field dimensions
= Using novel biological motion stimuli, consisting of volumetric elements with controlled T 9
lighting and surface reflectance, we have found a new perceptual illusion that O;;l-;';ﬁ_ﬁiﬁ};;,;,_,, _  __ w Wx(‘p'x )

demonstrates a ‘lighting-from-above prior’ in biological motion processing.
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= Psychophysically investigate the influence of shading on body motion & @ g
perception. %‘g
= Determine psychophysically the critical features that determine the perception of Asymmetric kernel with sequence ég
walking direction from shading cues. selectivity (Amari 1977, Xie & S =
= Develop a model that implements a shading pathway that supports body motion Giese 2002, Zhang 1996). Gl
perception from volumetric stimuli and that reproduces / explains perceptual the

lHlusion.
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[Extension: computational model for new illusion
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= Systematic variation of perceived walking direction with light source position (separate ANOVA's for direction  AWAY | TOW ARDS e ER_A_I\/I_E_I\lo_'
TOWARDS and AWAY conditions: TOWARDS: F(16,176) = 154.3 and AWAY: F(16,176) = 178.9, ainlabiir B R CEEEE S e e > ERISIRIRIRGRS :
p<001) P - :w , i | 0.8
= No significant difference between AWAY and TOWARDS conditions (F(1,11)= 1.0, p>0.05); :‘?i T _
significant effect of light source position (F(16,176)=140.5, p<0.01), and significant interacton NE X :6 :
(F(16,176) = 65.3, p<0.01). kg
= Conclusion: New lllusion: light source direction flips perceived walking direction. *’*‘f“ |
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Experiment 2: critical features
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nation direction with reproduction |espectivestimulus. .- Imer|

of illusion

= Selected critical features match

the ones in Experiment 2. -

Walking towards ¢
F L ! [Conclusions J
v ) &
‘ O = New illusion demonstrates lighting from above prior in biological motion perception.
= Strong influence of light source position on perceived walking direction.
’ 4 = Extension of 2D neural field model (6) by shading pathway accounts for influence of
Y Illumination on walking direction, reproducing the discovered illusion.
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A. Probability difference between illumination . l
conditions for different feature combinations. B. Snapshots from dif, ].‘e.r ent S u p po rt ] [REfe re n CeS ]

reduced shading conditions.
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