
  

A
1

B
1

C
1

A
5

B
5

C
5

Word
identification

Single letter 
identification

Hierarchical visual
word-perception 
model (VWFA)

Constrained 
Letter-detectors

Visual sensor

associative learning
( supervised )

perceptual learning
( unsupervised )

2 4 5
serial position

Le
tte

r 
id

en
tit

y

Behavioral
tasks

a bConceptual architecture

serial 
position

Letter-string
identification

Figure 1. The Visual Front End of Reading (a) neurocomputational model of visual word perception. (b) Samples stimuli at different 
contrasts and viewing positions. (c) Sample emergent detectors of the letters at different serial positions. (d) Uncertainty of serial position 

measured through letter-identification and perceptual-matching explains behavioral effects such as neglecting letter transposition.
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