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Modeling Optimal Viewing Position with BRAID: The Role of Visual Attention

Simulation Results

Behavioral Task and Simulation Methodology

Behavioral Experiment

propose to resolv e the apparent contraction between im paired letter processing and implicit read ing in terms of t wo read ing system s.

The first system operates in the dam ag ed left hem isphere and is responsible for exp licit laboriou s identification of words. The second system operates in the right hem isphere and supports fast covert read ing .

The Present Study

To describe further the natu re of the read ing deficit that characteris es pure alexia, in the present stud y we inv estigated the read ing ability of a pure alexic patient within an exp erimental parad igm that has been sho wn to elicit an idiosyncratic pattern of read ing performance in normal read ers. This parad igm consists of measu ring recognition perform ance for briefly presented word s while the ey es are fixating d ifferent location s in the word (the experim ental techniqu e is illustrated in Fig. 1). Under such exp erim ental cond itions, a viewing position effect is obtained for norm al readers: Word recognition perform ance is best when the word is fixated slightly left of its centre and decreases as fixation position dev iates either left ward s or right wards from this "optimal view ing position ". Figure 2 

A Model to Account for the Viewing Position Effect

Given the strong acuity drop-off in parafov eal v ision, the num ber of letters that benefit from hig h resolution differs consid erably as a func- Left column: Contour plots of the MSEs between simulated and empirical data as a function of iterations and variance of attention distribution (the darker the color, the better the fit). Orange dots = best fit parameter values. Three other columns : Simulated word identification probability curves (in orange) as a function of fixation position and attention distribution: "standard" (" = 1.75, 2 nd column), uniform-like (" = 100, 3 rd column) and narrow (" = .5, 4 th column). In blue, the empirical curves.

The BRAID model

BRAID is a probabilistic model of visual word recognition composed of 5 sub-models.

The Optimal Viewing Position Effect in typical readers

Background

Word recognition depends on the position of fixation within the word letter string.

The fixation position that is optimal for word identification (the Optimal Viewing Position or OVP) is located slightly left of the word center. Performance declines asymmetrically when deviating from the OVP, thus resulting in an inverted J-shaped curve of word recognition. 

  gives a characteris tic v iewing position curve obtained in a word identification task for sev en-letter word s. The viewing position effect is observ ed for short as well as for long words and generalises over different alp habetic lang uag es and read ing tasks (e.g .Brysbaert & d 'Ydewalle, 1988; Brysbaert, Vitu, & Schroyens, 1996; Farid & Graing er, 1996; N azir, 1993; N az ir, Heller, & Sussm an, 1992; N azir, Jacobs, & O'Reg an, in press; Naz ir et al., 1991; O'Reg an & Jacobs, 1992; O'Reg an, Lévy-Schoen, Pynte, & Brugaillère, 1984). A m athem atical m od el, which provid es a good description and quantification of the prototy pical shape of the viewing position curv e (N az ir et al., 1991), serv ed to interp ret the d ev iating read ing perform ance of the patient. The model is described next.

Fig. 1 .Ø••

 1 Fig. 1. The paradigm of the vari able viewing position in words.A fixation point appears at the centre of the computer screen. After a short duration, the fixation point is replaced by a word. A brief exposure duration of the word is adopted to prevent parti cipants from making eye movements. The word appears at different posi tions rel ati ve to the fixation poi nt, such that the directly fixat ed part of the string can systematically be manipulated from tri al to trial . Eye movements are not measured.

  Our aim was here to assess the capacity of BRAID, a new Bayesian model of word Recognition with Attention, lateral Interference between adjacent letters and Dynamics to simulate the OVP effect and word recognition curves for words of different lengths. 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 ignored by previous word recognition models.