coneural Visual Sampling and Integration of Information in Object Recognition
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Abstract RESULTS
Eye movement control is relatively well understood in reading, but less so in object recognition, where
research has been focused mainly on perception of scenes containing multiple objects. The current study - : - - - - - -
aims to investigate eye movements during visual recognition of individual objects. The main obstacle in leatlon StatIStlcs Vlsual sam pl I ng and Integ rathn
achieving this goal is the fact that object identification tends to be extremely fast (usually within the time-span
of a single fixation). To prolong this quasi-instantaneous process and force participants to sample and - -
integrate visual information across multiple fixations, we applied the “Dots” method developed in our 20- ** DOt Dlsplacement (DD) Local Contour DenSIty (LCD)
laboratory (Moca et al., 2011). Starting from a source image, this method identifies regions containing contour
information and then deforms a lattice of dots to represent these regions in a controlled fashion. The resulting T R R R R T
stimulus can contain an arbitrarily small amount of information about the original image, thus being more A_mount of dot _ _ Based on the antraSt
difficult to recognize. Here we used photographic source images representing either coherent or scrambled 154 pniininmnniist displacement (in pixels) map of the starting
objects. Ten healthy young adults were asked to discriminate between these two categories, and to correctly ] .. from original position on image
name the coherent objects. Results indicate that our method was successful in inducing participants to o i RS : '
generate a relatively high number of fixations before reaching a decision. Additionally, exploration patterns = NIRRT g e R the grid.
were different for the two categories of stimuli: when viewing coherent objects, participants generated a lower C i R
number of (longer) fixations, and had a tendency to sample and integrate less of the lattice deformation, but a g 101 R R
imil tof underlyi tour inf tion. i i A s ian iy : . e - o : :
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»>Eye movement control (EMC) refers to factors affecting where, 0 Coherent Scrambled c 075 = E) E; It_gr[\] at each fixation
when and how our eyes move during visual exploration of the -% -
surrounding environment. Previous research shows that these Stimulus type X 0.70- > 15
aspects are affected by factors such as stimulus quality Wilcoxon's Z=2.67, p < .01 = O
(Henderson, 2003; Henderson et al., 2013) or task set O o 5 O
(Castelhano etal., 2009; Millsetal., 2011). o X =
»>EMC has been investigated mainly using visual search or memory 500- * <
' 0.60- |
tasks performed on visual scenes (see e.g., Castelhano et al., _ Coherent Scrambled 0 Coherent Scrambled
2009; Mills et al., 2011). )
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>Questions: 2 460. = — amount of DD/LCD
eHow do people explore visual information when the task is g = E 100 summed up over all fixation
object identification (recognition)? S L0 s = = locations within a trial
els this exploration pattern “controlled” by the S = O
informational content of the stimulus? 5 40 Q 10 5 200
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METHOD 400 3 =
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> Participants Stimulus type Coherent Scrambled Coherent Scrambled
®9 adult_s (6 females), aged_ 1_9-32. (Ten participants were Wilcoxon's Z=2.19, p<.05 Stimulus type Stimulus type
tested initially; one was eliminated due to overly noisy eye
tracking data) 0 **Wilcoxon’s Z = 2.67, p < .01
Accuracy rate: 81.25-98.75 % correct Wi < 7=101 ns
» Stimuli, Task, Procedure Trial duration: Med._,.....=3181.60; Med,_. . ..=4777.07 llcoxon's £ =1.01, ns
o380 stimuli were generated using a procedure developed In
our lab (details: Moca et al., 2011). Size: 8.7° x 5.6%; viewing Rof
distance: 1.12 m CONCLUSIONS eferences
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eNo time limit » When viewing Coherent (vs. Scrambled) stimuli, (1) fixations tend to “land” on more informative areas, and (2) participants NEed tO | | " ruton cia fustion i kb0, Ven Gampel o o e, Eve mvementar A window on
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~ Automatic saccade programming (i.e., the decision of when to move the eyes to a new location) can be modulated by the difficulty of | | Mqan f.Snn, Lt . & oo e 51 55 e
1 ocessingthe currentvisualinput (Henderson etal., 2013; Nuthman etal., 2010), as wellas fixation history (Hooge etal., 2007)

] ourresults suggestthatthe decision to terminate a fixation might also be influenced by the amount of relevant information contained in | (TN T e
e I I L . - - - : : This work was supported by a grant of the Romanian National Authority for
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