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The Optimal Viewing Position Effect

. . Behavioral Task and Simulation Methodology Simulation Results
in typical readers
Background Behavioral Experiment o=l 0 =100 0=0>
Word recognition depends on the position of fixation within the word letter string. %OG' I I
. Word recognition task with Empirical data from 8 //\ L /\ L
The fixation position that is optimal for word 5 . I £ Sl variable viewing position Montant, Nazir & Poncet (1998) oL g oaf-of I I
identification (the Optimal Viewing Position g /1’7‘\ . 5 | Ll | | |
or OVP) is located slightly left of the word s “° B Bl wort | » Word length varies from 5 to 9 letters, 250 § [mDaa | |[® Data | |[m Data \
‘é‘ 4 -~ 7-letter words i . @ Simulation || B Simulation || B Simulation
center. Performance declines asymmetrically 2 ’ . words (50 per length) ] —— - — ‘-
when deviating from the OVP, thus resulting st - | | o |
in an inverted J-shaped curve of word recognition. = ° = = = o 1 2 > » Short duration presentation (33 ms), avoiding /\

fixation position relative to word centre any eye movement 8L

Standard deviation g,

Despite being a well-documented and very robust effect in visual word recognition
(Brysbaert & Nazir, 2005; O’Regan & Jacobs, 1992), the OVP effect was largely TABL:
ignored by previous word recognition models.
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Behavioral results:

oo
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Our aim was here to assess the capacity of BRAID, a new Bayesian model of word _ * The OVP is slightly left of the word center | 2 06 /\ /\ [ 1
Recognition with Attention, lateral Interference between adjacent letters and TABLLE ) PREITTENEE Sres vin GeesmiiE) —_ : |
Dynamics to simulate the OVP effect and word recognition curves for words of TARLE * Asymmetry between first and last position 2 I
different lengths * Length effect: mean performance decreases with 5 = | 1 | | , | |
TABLE Word Iength g ; gﬁilation ; I:S)ie:rtilation : ; giiilation \
BRAID is a probabilistic model of visual word recognition composed of 5 sub-models. \ % o0el /\ | /\ I
\ \ \ \ \ Simulation with BRAID = | | |
Lexical Lexical 6L ° g4/ R4 11
Knowledge Membership o8 |a dos 5 5 | |
alon . = 02 : . : ! : :
Submodel Submodel R Material: 5 [m Daa " /| m Data ' [m Data
Eo_g Ny = || B Simulation || B Simulation || | Simulation
e Is word? e List of 5-to-9 letter words of Montant et al. (1998) 08, -
* Definition of five fixation zones for each word length 5506; /\ I //\
 Gaze position is successively set at the center of the five fixation zones for each s |, L 7
word 5L o § 04] 1
“0 ’ 1215 é 0.2} ‘ i | V
s O75i' ‘j g | m Diiiaion | || m Dier]rtwiaion | {m Diarl;iaion
MEthOd: grld SearCh 05% l 0.0! D? lét R I D? Iét R ] D? lét -
100 iterations 250 iterations * The variance of visual attention (o,) varies between 0.5 and 3.0 o o e
o : : e e : : : Left column: Contour plots of the MSEs between simulated and empirical data as a function
E I: D F E E L o N E * Word identification probability is recorded for the first 500 iterations _ . _ oEs BELWEE _
b ' | e Each word leneth is evaluated separatel of iterations and variance of attention distribution (the darker the color, the better the fit).
350 iterations 500 iterations 5 P y. Orange dots = best fit parameter values. Three other columns : Simulated word identification
B L O N E C L o N E * The mean square error (MSE) betwegn S'.mUIated ?nd Opserved performance was probability curves (in orange) as a function of fixation position and attention distribution:
| computed (see left column of the main Figure of simulation results) “standard” (o = 1.75, 2" column), uniform-like (o = 100, 3" column) and narrow (o = .5, 4th
column). In blue, the empirical curves.
Simulation results: Conclusion
C f O JNT : * The best fit is obtained for Op values of 1, 1.5 and 2 for words of Iengths 5, 6 and 7 o Varying the attention distribution affects the Shape of the word recognition
Uniform Standard Narrow or more, respectively curves for all word lengths.
* The model is not sensitive to parameter values for o, and thus captures human « BRAID can successfully account for the optimal viewing position effect reported
data in a robust fashion in word recognition as a function of fixation position.
* With a 0, value of 1.75, we simulate all the features of the empirical curves for all  The almost symmetrical curves obtained for a uniform attention distribution
word lengths reinforce the idea that visual attention acts as an attentional filter, modeled in
* In contrast, uniform or narrow distributions fail to account for behavioral results BRAID by a Gaussian distribution.
 The low recognition rate and atypical curve shapes that result from a narrow
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