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ABSTRACT

12:18 proposed that one of the units of speech
ghigepggggstz antingariant auditory word pattern

_ . no 0 t e whole 5 t '
limited number of ' PeC rum bUt Of 8' _ acoustic cues that are audi-
ggiiifitsgttent, together with those that are less

carry contrastive function 'in the
izgguage. Speech processing takes place by pat

cognition and pattern mat h' '-
two levels of represen ' C lug. For thlS_ tation are postul d
phonetic level, LRl and 1 ‘ ate ' alevel, LR2 Cues , a ex1cal-phonological

. . . . are abstracted from th '
Signal and are synthesiz ' e acouSCIC- ed into patternS' th
2;: Ehecked against patterns at LRl. If theyese
Lkzcaadtgsgeazefthen matched with patterns at

n i 1cation of the w d ' '
The organization or 18 achieved.of patterns in a '
shown for a sample of ‘ network 1sa child's phonolo i- cal
sy::em, and how recognition of some words takes
p e is illustrated. An example of a mispercep-
tion is also given to show how conf 'uSi
between words of same patterns. ons occur

It is known that the 're is much redundanc '
:zgwihzt speech processing is very rapid? égnfgifCh
share: isosfezgz lazguage, knowledge of the topic,

‘ , e c., are acknowled ed '
major role in the inter g to play a. . pretation of s eech
igeech process1ng is so rapid, it is glear'tna?se
mezpretation of the acoustic signal segment b 1“-

is not possible. Furthermore, no one-to—aeg-
acoustic correlates have been found for phoneme se8—

::giziagd by word processing is still too slow to
is possible :Eeed with which speech is processed. It
is SiMil e. at the auditory processing of speech
int er in nature to visual processing in th

erpretation of written texts by readin It i
zgczgzgzid that in reading attention is ngf give:
and that :tter of each word, nor even to each word
gression bcinning takes place-not in a serial pro:
they abstru twith the eyes moving back and forth as
the text tac :he most essential information from
visual Shao ma e sense of the message. Words have
one ha Sipe: which aid recognition. It seems that
that CZ" b21 ar y look for auditory shapes of words
acoustic si reiognized in auditory scanning of the
Shapes of sgn: . There may similarly be auditory
the whole :n :nces where attention is not given to
are made a: t.e acoustic signal but abstractions
"hiCh will paints {stressed high information wo d

. give max1mum information for th ' ‘r S)
expenditure of time and energy. It is propSSZdnffiuta
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:Echsngfzoiz :fizdapgttirns that are abstractedat
us 1 ‘

:ugitory patterns are invafiztal and that SUCh

cgmpggzd ggtzfiggiogiiyessintially acoustic skeletom

. sa.1ent cues and such 1
salient cues as have contrastiv f ' ' . ess
language. Thus the pattern wille unction 1n the
the spectrum of the word not thconSISt Of part Of
The cues will involve mainl e whole spectrum.' ' y features such as in-
figfég.giégéepeaifiiezgiyingicate the number of syl-
of . 0 some peaks and lesser

willtzziz :gii Zgiiaiigzng and we:k stress; durauon

mental frequency will indizgfzrthean‘OChers' funda-. . . ’ pitch attern’
igzfifiezgrzgnt will indicate the various dggrees df

open or thevowel' 1.e. whether more close, more
for differentsaTe-as in adjacent syllables; cues
tiate them f c asses of consonants will differen-

nasal a nasrlmfeaCh other, e.g. a fricative from a

in differenta rom a plosive, etc., etc. Such cues

patterns Th sequences comprise the different word

actual inte e cues are relative, i.e. it is not the

ations etcn81thes' actual frequencies, actual dur—

ships between hat are releVant, but the relation-

terns are th tfe cues, which are fixed. The pat-

regardless :re ore invariant and remain the same

pressed as0i viriables such as if speech is com-
very 818” t n ‘ast tempo, or whether spoken at a

pitch or a :3p0,'whether spoken on a man's low

nounced in thman s “18h pitch, and whether pro—
dialect. Worde standard dialect or some provincial
language ma : 1n the phonological system of a

auditory aft e described in terms of invariant

longing t: a erns. There may be several words be-

instance the 53:31? pattern or only one or two. For

clan, may be c1 3. train, plane, prim. cream. tram

tern, plosiv :ssed as belonging to the same pat-

nasal, VN ET; t: fricative release + vowel +
or central -8 de ricative release may be lateral

open. Close St tf: vowel may be long or short,pot, kick dee m; with glide to close. Words like

tern, plosive 2' at, boot, belong to another pat-
forth. vowel + plosive, PVP, and so

Patte ‘ -trievzlsizlil be organized for rapid and easy re-
resentation (getwork which has two levels of rep-

and syntactic :aV1n8 a31de at present the semantic
receiving the evels) the first being phonetic for

patterns and fEEOUEtic signal and for synthesizing

is for storing ths °rin8 patterns; the second level

ing with the h e Ph0n010gical patterns for match-
p onetic Patterns, to arrive at the
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identification of words.

The adult processing system, with a vocabulary of

many thousands of words is extremely complex, so

for illustration, a sample of a child's very early,

very simple phonological system will be used to

demonstrate the proposed network and how recog—

nition takes place. The child, aged between 1:5 and

1:6. had monosyllables and disyllables involving

mostly nasals and plosives. Fig. 1 shows the net-

work of LRI and is mainly phonetic; Fig. 2 shows

LR2 which is lexical-phonological. How such levels

of representation are constructed by the child and

how processing takes place in relation to these

levels of representation is described in detail in

[1]. In the construction of LRl, patterns are syn-

thesized on the basis of auditorily salient fea—

tures of the acoustic level. A child's limited

abilities, especially in perceptual discrimination,

oblige him to pay selective attention to what is

most acoustically and auditorily salient at first.

The patterns are stored at LRl for future matching

when other words of such patterns are recognized.

Patterns of LRl are more fully specified at LR2,

and meaning is included. LRl patterns are matched

with patterns at LR2 in the process of recognition.

If there is no match for the synthesized pattern, a

new pattern is constructed and stored.

Fig. 1 shows the monosyllablic and disyllabic pat-

terns of the child's LRl and Fig. 2 shows the or—

ganization of one monosyllabic pattern, the PV pat—

tern, in LR2. The way recognition takes place is by

following pathways along which choices are made

which constrain the possibilities and lead to the

identification of the particular word. The pathways

for the words are shown by different markings (see

key on figures). It will be seen that the PV pat—

tern words follow the same path up to the point

Where they divide according to the degree of vowel

Openness, marked by a for low vowel, a for mid and

1 for high vowel. The next choice is at the three—

Way contrast carried by place of articulation, viz.

labial p, apical t, and dorsal k. The last choice

is of contrasts carried by frontness y, backness w,

and neutrality as to frontness and backness, a, and

the pattern is then identified as the particular

word.

In the case of a child, the early forms are based

mainly on the auditorily salient features of words

which are fleshed out within his current capa-

bilities and in a way that fits his current net-

work. As he becomes able to give more attention to

less salient features, his forms of words and pat-

terns change and his network is therefore constant”

being re-structured. For instance when [bau] 'boat'

acQuires a final plosive, it moves from the PV pat-

tern to the PVP pattern, and when [guz] 'goose' ac-

quires a final fricative, [gu:6] and [gu:¢], a new

Pattern has to be created and incorporated into the

“etWOIk. viz. PVF (plosive + vowel + fricative) to

which will belong newly acquired words like [bif]

beef' and [gauf] 'cow' and 'calf'. Eventually the

child acquires the complex network of the adult.

This concept of invariant auditory pattern can thus

Offer an explanation of how the acquisition of pho-

nology takes place.

Further evidence in support of the invariant audi—

tory word pattern can be found in studies of mis-

perceptions (see [I]; also for references for sup—
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port from other disciplines). Examples show how

much the listener contributes to the interpretation

from what he thinks the intended message is, making

use of the minimum of acoustic cues of the pattern

and the maximum use of any other available infor—

mation. A brief illustration is given of the way

the interpretation of an utterance is made in terms

of pattern recognition, together with use of con-

text, shared knowledge, and other factors. It will

be shown how non—linguistic information influences

the interpretation of a pattern which results in

the identification of the wrong word.

Context: Saturday morning. A and B are in the bath-

room and the bath is being filled with water, so

there is a loud noise of rushing water which has a

masking effect. A and 3 had just been talking about

changing the positions of their parked cars to en—

able A to take C to the station to get the 8.48

train. The following conversation then takes place.

B: We must get the 8.45 cream today.

A: Today? Why today?

B: Why not?

A: Why on a Saturday?

B (Realizing that A has got the message wrong):

I said 'We must get the F.45 cream today.’

A: Oh, I thought you said 'We must get the 3.45

train today.‘

A was still geared to the semantic field of trains

and train times and did not realize the change of

topic, and as B and her husband often came for

weekends, arriving on Friday night and usually

leaving on Sunday, A misinterpreted the pattern

common to 'cream' and 'train', viz. losive with

fricative release + vowel + nasal, VN, as 'traink

She also interpreted ‘E' [i:] as 'three' [6{i:].

Voiceless non—salient [6;] would easily be masked

by noise and a listener would therefore be ready to

'restore' it where needed, as here, where '[i:]

forty—five' could only mean '3.45' in terms of

train times. A having recognized the pattern FFVN,

it is possible that detailed pattern matching would

be skipped as the context so clearly predicted

'train'. In fact, B was referring back to the pre-

vious day's conversation (shared knowledge) about a

cream called E.45 which she had recommended to A.

This example shows how the processing of the in-

variant auditory word pattern in combination with

the use of non—acoustic information can speed up

the rate of speech processing. Because of adults'

huge vocabularies and complex phonetic, phonologi—

cal, semantic and syntactic systems, and their

fast rate of speaking, adults need to use the maxi—

mum possible short cuts in processing. The concept

of invariant auditory word pattern makes it poss—

ible to explain how short cuts in processing can be

made and why speech processing can be as rapid as

it is.

Intonation patterns have long been described as a

limited number of invariant tunes and the problem

of normalization across variables as a man's use

and a child's use of the tunes does not arise.

Similarly, the proposed auditory word pattern is

also invariant and the problem of normalization

across variables such as age, sex, speech rate, and

dialect need no longer arise.
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