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Allopenna, Magnuson, & Tanenhaus (1998) asked listeners to follow simple Mesaarani. N.. Cheund. C.. Johnson. K. & Chana. E. E. (2014). Phonetic model (C) is a standard recurrent J +A_
spoken instructions to interact with simple displays (e.g., panel A), and tracked featl?re enc,:odir,19 i hurg:cm s’uperior terﬁpor,al gyrus. g,cience g43 1)006-1010. network, except "long short-term Apple S Say teXt to SpeeCh
their eye movements as they did so (panel B). Fixation proportions over time ’ ’ memory" nodes are used in the hidden 5 I 5 f I
were hypothesized to relate to internal lexical activation and competition. They layer, allowing it to become sensitive app ( ma e’ ema e)

used the gold-standard TRACE model (C; McClelland & Elman, 1986) to
simulate their paradigm. Panel D: model activations clearly resemble human
performance (simulations of all words in the TRACE lexicon, with mean
activations for targets, cohorts [onset competitors, e.g., CAT-CAB-CANDLE],
rhymes [CAT-BAT, CANDLE-HANDLE], and unrelated items).
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When training resumed with all items (epochs epoch 8000, for cohorts and rhymes, closely
8001-10,000), high accuracy was achieved quickly resembling human performance (Allopenna et al.,
for all talkers and excluded words. 1998) and TRACE simulations shown above.

Expanding to 17 talkers, 240 words: faster learning
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to multiple temporal grains. Output
targets are pseudo-semantics (sparse
random vectors, a common
simplification).

Hidden unit responses reveal EARSHOT and STG responses are
highly similar, indicating similar

phonetic organization similar to sensitivity to signal information,
that in human STG - wo phonetic training! not necessarily homology
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: : _ . shows Representational Dissimilarity Matrices (RDMs) for
(x-axis) responses to phonetic features; for every hidden featural sensitivity indices (FSls) for EARSHOT and human STG
unit-feature pair, FSI was incremented for every feature to which ECoG data from Mesgarani et al. (2014). RDMs: calculate
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(given 39 phonemes). RDMs for phonetic sensitivity indices (PSls); again, RDM

correlation is high (p < 1x10).

Expanding to 17 talkers, 1000 words: faster learning
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Variable hidden unit
response profiles: new
hypotheses for STG
responses?

" Timosince phonemeonset (msecs)
Hidden unit response profiles.

Over-time response profiles of example

hidden units for each phoneme (y-axis).
(A) Time locked, discrete responses (~5% of units).
(B) Time locked, sustained responses (~20%).

(C) Delayed responses (~35%). (D) Early onset
responses (~4%). (E) Post-onset inactivation
(~3%). (F) Complex responses (~29% of HUSs).
Additional ~4% are largely non-responsive.

15 synthetic talkers,
original 1000-word lexicon:
faster learning was due to

monosyllables
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EARSHOT is the first model of human EARSHOT is simple
speech recognition that can recognize enough to provide a new
real speech from multiple talkers with high platform for testing theories

aCCcuracy (1000 words x 10 talkers) of human speech recognition
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EARSHOT is not trained on phonemes, but
develops internal representations that
resemble cortical responses to phonemes



