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Background

A large fraction of the visual cortex is devoted to object processing, We employed a stepwise comparison of brain responses to animal Less Control "More Control Less Control _More Control
and object shape information underlies our ability to detect, silhouettes and curvature-matched control shapes in 6 stimulus classes. We used a Steady-State No constraints | Animal | No constraints | - Animal
recognize and manipulate objects. Visual Evoked Potentials?
K No Constraints Variance Variance Kurtosis All (SSVEPSs) paradigm to
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Object shape is comprised of both local and configural shapes. investigate the cortical oo S00ms B00ms E00ms
Previous research has led to the development of synthetlc . mechanisms that Less Control More Control Less Control More Control

a) Local shape — curvature : t h i li that ivel tch th t | Animal Inverted . .

maximum-entropy shape stimuli that progressively match the natura represent curvature Varianoe Variance Ui Variance

Kurtosis Kurtosis

curvature statistics but lack global regularities?2.

statistics of objects
silhouettes.

These stimuli have been used in behavioural experiments to dissociate

2 images per stimulus cycle
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local and configural shape processing, revealing profound sensitivity to ‘ | 500ms 500ms | 500ms 500ms

both higher-order statistics of local shape, as well as configural shape

OOHHNN
ououowu

nformation’.2. In each condition, n = 32 participants passively viewed a sequence
:‘ﬂ—'—‘—_; I — jﬂ—'—'—'—;r- :‘-‘O—'—;r- of cycles, each cycle consisting of 2 images. Giving a stimulation

b) Configural shape Here we use EEG to measure responses of the human visual system Curvature 8istribution Variancg of the Varian?:e and Curvature frequency of 1 Hz.

to investi_gate whether the brain responds to manipulations in curvature with no constraints curvature distribution Kurtosis are distributions . . . . . .

and configural shape. imposed. s matched. matched. fully matched. Participants viewed 6 pairs of images in each trial.
Results Occipital ROIs Lateralized Responses

: : : : : : : : The response in the left hemisphere appears to The response in the right hemisphere appears to

Here we present data from an electrode . No Consltra/ntsA/ar/anceo.B_ Varlance/}/ar/ance Kurtos:(fs_ Var/anlce Kurtosis/All . A///Aflvlmal ead the ?ight hemisphere by ~f§)0ms. PP ead thepleft hemisphe?e by ~50r€13. PP
reglon-of;r?;e{eersr;t p(clfr(a)llégxcz; e ; 0.6 - ; 0.6 - ; 0.6 - ; Variance Kurtosis/All left All/Animal left

Wave fO rms E 0.4 : E 0.4 - : E 0.4 - : E 0.4 : E 0.8 - . 0.8 - .
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SSVEP data were filtered in the spectral § e /\ A\ /\/\4 e ! /\,/\/\,\ 02- o 2 - /\’\ ?:; e - P40 mS > S
domain and then projected back into the E 0 \\/ \/\/v , 01 i ' v O‘fv&vmnwt:/\//\\,\ | 3 . T ;
time domain to generate single cycle % 05 | : 05 \"‘\/\/\/: : 0o L o : S o2- - 0.2 - 5 /\’\
averages. Filtering was done separately for ! ! : L S 1 7[\\\] A\ g 0 :
the first six odd and even harmonics. Based 0.4- | : 0.4+ : 0.4 - : 0. . % . \ A\‘/./f\/\ \N :
on previous work3, we expect differences 0.6~ n 0.6~ . 0.6~ L o : oe B w0 -
between the compared classes of stimuli to _08n B _08n B _08n B _ B 04 - o 04- S
be isolated in the odd harmonics. 0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000 0 250 500 750 1000 0.6 - ! -0.6 - : ,
Topographies time (ms) | N LR -
740 ms y 740 Ms 6840 MS 0 250 500 750 1000 0 250 500 750 1000
Whole-scalp topographies based on filtered _ .
waveform data at peak responses for the odd time (ms) , time (ms)
harmonics. We find that objects generate Inversion Effect
differential activity in occipital and temporal All/Animal Inverted
cortex 170 — 290 msec post-onset, depending f’m 0 - Left 0 - Right
on both local curvature statistics and global : , : :
configural shape. 06~ : 06~ L 740 ms
c < 04- ! : 0.4 - ! : Contrasting all statistics
2 | . | . with inverted animals
' ﬁ' © ! : /v\ v ! : reveals a stron
égxe Comparing no constraints with Variance compared with Comparing variance + The comparison E 0- ! W / 0- ! . version effe ctg A
h§¥ I variance shows a broad cortical variance + kurtosis peaks kurtosis with All peaks between all statistics 3 . : . hallmark of holistic/

] response centred over the ~240ms and is phase ~140ms after image and animals reveals a S | e configural processing
occipital cortex that peaks iInverted compared with update and shows strongly right- T 0a- ! 0.4 - . '
~240ms after image onset. the other responses. additional higher-order lateralized response. 06 - : : 06 - : :

| moments result in a 2 5
Image Analysis possibly left-lateralized A o
We ensured that our stimuli are well controlled via an image analysis calculating the response. time (ms)
average pixel change across all trials and all cycles, confirming that our manipulations to
the stimuli are drivina the EEG responses. :
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