sclenceof

intelligence Scientific Networking Days 2024

Aravind BATTAJE'3, Nina M. HANNING22, Martin ROLFS23, Oliver BROCK??

"Robotics and Biology Laboratory, Technische Universitat Berlin; 2 Department of Psychology, Humboldt-Universitat zu Berlin; * Science of Intelligence, Research Cluster of Excellence, Berlin

4 N[ )
We and build visual information Color aftereffect " : Silencing by motion 2
processing in order to understand it 8 L )
Manipulating outline We tested 12 human observers: Incoherent motion
How do we do this? reduces aftereffect | > stronger silencing
We build models for human vision. We make predictions from otation original  size I © Firation |

. [ Adaptation | Model mimicking% silencing by
[ Test coherent motion'? predicts

higher silencing for incoherent

motion (in lower speed range)

those models and test those predictions on humans. Using
deviations between model predictions and human responses, we % X ; °
further refine the model and repeat. Manipulation N0 <¢>

)
c
o
c
Q@
n

.
=
Q.
=

Afterimage

We tested 23 human observers with

= Y ( X X N different combinations of coherent
. = until response and incoherent motion.
Through this Ioop, models S \i . Pure random walk
. . . . N 0,
: ‘ L
Il the rOb.USt. InfelimElen : M The tested 22 human observes confirmed s .25 s
processing principles Model using Unreported this prediction (at lower speeds) ... S .l =
underlying human vision. AICON aftereffect! i, Afterimage perceived? . T . = 25
rotation original  size g > 75 N\ L g 2 S ¢
g ﬂ X X - g 2 C = e
- Do o - O 1.25 | —
o '09; _________ M a2|pliat|in %.25 élig?nacr)id = g _§ . QY QA q,‘b' /\‘o %;’U
5 ° L a O o =Y o1 I Incoherent speed (/8.3 ms) oQ
Active InterCONnect, a framework from S | ﬂ X X | A \fsb'f(s};e) T 9 th ;On &g)rw = & e «z \z f SO . 2
- 5 . . . . 1Z | P i i
robotics, is designed around the principle | Model predicts | Outline manipulation e peed (deg/s) Already for a single type of motion, S
I; : : c new, unreported / .. butthe initial increase dropped observers flicker perception varie
of weak decompqsablllty—an intelligent i afterimages! | Afterimage decreases with increasing with higher speeds ! significantly.
system that consists of many, strongly | | manipulation for some observers, but d
others are mostly unaffected!

interacting parts.

Additional motion The model predicts "

Human vision is also weakly ced 20 ) ot th Do > weaker silencing?! JERIREN Y fo; Vo ¥
. We asked 20 human observers about their perceived afterimage : some combinations of = @ - : : :
decomposaple. This makes AICON a R coherent motion + incoherent motion. Moving objects produce signals
strong candidate framework to create o o S e e o whose information content is split
. . t fli t fli . .
models of human vision. A g ) 8r : dpointed star. _ IPE TR AT AP T AR T between motion and luminance.
C A ) A r—-—- - - - = = = == = ._ L \ . . 0
no afterimage | 4-pointed star 267 : . Some reported a 8-pointed § \ This can be expressed as an interaction,
\ J 2,1 | multi-colored star. | = —1 Coherent speec that bolsters each other's perception.
. ' & A ' A smaller proportion ! T
F AT S @ [ h S . ' reported the 8-pointed | R ,
e 4 - . B I single-colored star! ' Incoherent speed
! 8-pointed ~8-pointed ot X o o e s e . . ‘ . Ext.ract Moti
-'_ T a ke_ h ome multi-colored |  single-colored : — Models working at different "time constants” positions otion
e == . 4-pointed 8-multi  8-single produce different trends!
i’y ¥ Extract “fast” ']‘
- _ L changes
AICON-based models cap[tLllre crucial - () - 2~ | !
aspects of human vision 13} | ion i Human perception confirms
P Extract Sha.pe and COIC_)r perC?Pt'on '.nter.aCt' (and is confirmed by) the different Extract “slow” Luminance
: Shape forming the basis to elicit the illusion. trends : changes
. brightness Image
They generalize so well that we were able . . . g B Percept
Slightly different dynamics sequence
to make predictions that guided future L Percept Iy d N2 —
) sequence of the shape/color blocks z | — [ Coherent speed
EXtrlaCt ( Color S the silencing illusion.
. color S .75
AICON ?"ows us to rapld!y study % It thus can serve as the foundation to
percept.lon a.nd l?ehaVIor In .humans an.d . This AICON-based model of interacting shape & color perception § i perform multiple analytic-synthetic
other biological instances, in a synergistic captures the essence of the mechanisms underlying this illusion, | I o iterations, while also explaining
manner. allowing us to perform multiple iterations & capture interindividual differences. SN o> o7 A7 0 AP inter-individual differences.

Incoherent speed ('/8.3 ms)

References
TECHNISCHE s 1] Van Lier, Vergeer & Anstis (2009), Current Biology
. Llelz\IRIt/If\lRSITAT Z 2] Suchow & Alvarez (2011), Current Biology
. 3] Battaje, Godinez, Hanning, Rolfs & Brock (2024), bioRxiv




