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The ABC's of
Speech recognition systems

Dpeech recognition (SR) is an
interlace between a human and a
machine (computer). As such, it is
like a keyboard, mouse, track ball,
switch with a scanning program, or

:::;:i:"T:[",i;i,x]tx*x'li:[:
rally use speech to control their
environment. Other access options
(e.g., typing, Morse code, or scan-
ning) require users to learn compli-
ca tcd  ncw sk i l l s .  Au tomat ic  SR car
improve both speed and accuracy
of  inpu t .  par t i cu la r ly  in  dark  o r  lou
light conditions and when a user's
hands are busy doing other things.
Commercial applications include:

CoDtrcl of nlachinery; Aircraft,
hel icopter ,  spacecraf t  contro l  ( ins ide
vehic la) :  Aiarra l f ic  conlro l :  Runnins
coD)puier .nerworks.  d isplays at ld gr iphics:
(  oD)D)ano ano co l tot  oI  weapon s lsrems;
Conlrol of loys-ganres; Auloniated'
t rd| | ) i Ig.Man;ge-nlenr of  te lephone dia l ing
aId calTs;  Medical  ,ecord ke+ing,  dur ing
or a l ter 'Procedures I  c .3. ,  operalrn&
roonrs) ;  I  lonlc applrance contro l ;  Data
entry,  e.g.  rnventory corr l ro l :  sornng
pacl iages,  Do\es.  lugSagc; :otcta l lng
rcPortsr ctc.

When people have impairments
affecting their hands or vision, SR
can enab le  them to  do  cer ta in  lasks
more  e l f i c ien t ly  and w i th  less  e f lo r t .
Horvever, whether SR is the best
solution, or even a good onc,
dcpends on  the  in te rac t ion  o f  many
variables: features of the technol-
ogy, nature of the task, abil it ies and
expectations of those involved, and
adequacy of a user's training.

Basics of Speech Recognition

Table I on page 3lists major SR
companies. informat ion ahout prod-
ucts, and examples of applications.
These companies stay in business
by mecting the needs of their busi-
ness and industrial partncrs. Most
are interestcd in how their products
may boncfit peoplc (cont. on page 2)

r Consumers

ersity and Research

Applications of SR
for persons with disabilities

Research priorities.
Where will they lead?

Priorities for the 1990s:
Resolve to make a dif ferencc:

Upfront
The very first issue of AeN

four years ago highlighted speech
synthesis technologies. Oh how
lime flies. . . Today, synthesized and
digitized speech is elfectively used
as: 1) a pp5jlgqlg for those with
speech impairments (e.g., to con-
verse, exchangc mcssages, use the
phone): and 2) a source o[ informa-
!94 for those with impaired vision
or lcarning disabilil ies (e.g.. to read
terl, computer displays). Today,
technology that allows computers
to create intelligible speech, with
male and lemale voices, is not only
possible, but available to persons
with disabilities. Even the general
public is used to the notion "com-
puters talk." Speech output is IN.
See page 3 for ntore.

Talking to computers (speech
input), on the other hand, is less
wcll known. even lhough computers
capable of recognizing human
speech have been in industrial use
for a decade. Sure. . . you may "talk"
to your computer (often irt exple-
lirzs.), but I doubt you cxpect it to
"listen," never mind "do" what you
tell i t. Now, thanks to improved
technology and some aggressive
marketing, speech recognition is
coming to the attention of the gen-
eral public and the disabled
community. If you haven't already
heard about it, get readyl Speech
recognition is the focus o[ this issue.

I perused the l iteraturc on
specch rccognition and intcrvicu,cd
master clinicians and researchcrs
working in the area. Although

Clinical News
applications

persons with speech impairments

Univ

ior (cont, ot1

t .



Equipment (cont. from Page l)

with disabil it ies. But, the support
for SR applications with disabled
persons must come from profession-
als who are knowledgeable and/or
companies who develop sPecific
applications. Hcre are some basics:

Spcok('t D('p('ttdcttl t s. Sttcqkcr htdc-

!eiitk4: SPeaker dePcndenl mcans
the systcm is user specific, and
users must train it to recognize
their voice patterns. Speaker
independent means the SR system
is designed to rccognize target
words, no mattcr who says them.

Dilllsl!$lgpulilltJpJlS: D tscl ete
SR systems recognize words or
short phrases separated bY brief
pauscs. Continuous systems reaog-
nize connected speech.

Vocab a4,. Vocabulary refers to
utterances (words, phrases, sounds)
the user says into a microPhonc to
get the computer to do somcthing.
For example, if I say "hello," the
computu might type h eIIo +
space. Or, if I say "writc letter," the
cbmputer might load Word Per[ect.
and hring up a template with
loday 's  da tc .  l f  I  say  "ugh.  ugh. "  the
system may turn on lights or saY a
sentence. SR vocabularies can be a

thousands ofwords. The vocabulary
size a user needs is detcrmined bY
the number of commands rcquired
to control thc application and
whether speech will be the onlY
access mode, Most applications
don't require large vocabularies.
Exception? Word processing.
Nole: SRslstenrs allow use$ to consttuct
subsets or bral)cl)es ol vocabulai'y so use rs
have acccss lo n)ul l ip lc  acr ive vocab(r ldr ics '
lhat can be act;vated al diffcrclrt 1imes.

![jqaphplY. A varietY of micro-
phones are available. Mics
mounted on a hcad band or on a
neck brace are preferable, Mics
should be placed at thc corner of
the mouth, not in front. The Shure
Hcad mounted SM 10-12 micro-
phone, which is noise canceling, is
often provided with SR systems.
Tltoat mics and in th e ear mics will
improve for future use.

Deciding to use SR
SR can be a powerful tool for

some people, under some circum-
stanccs. For othcrs, it maY gather
dust on the shel[. Whcn prolcssion-
als/families/vondors get excitcd
about a technology l ike SR, theY
sometimes rccommsnd it onlY to
discover later on the needs of the
user are not m(jt or th(] user was
never adequatcly trained. Thcse
"mistakes" olten givc technology a
"bum rap" even though the Prob-

lems are not technological. To
avoid recommending a SR system
for someone's shelf, ask and answel
the following 20 questions':

l  Whar does the perso want lodo?Use
a con]Puter.  contml cquiPment?

2. What sizc vocabulary is needed?
3. What arc o lher avai lable inPut

ool ionsl  Coul i l  voice input i r rake the
tatk easicrl nore clficidnt? nore
productive? Why?

4. Willvoice be cost effective?
5.IIow often will thc user use SR?

frequertly orseldon1?
6. What kind offeedback does the user

reouirc:  s\stem act ion,  recogni l ion
aciuracy,iejects? ls it a!"ilable?

?. Who will train thc uscr?
8.l:Iow mlrch time is availatrle to train

9, Can thc user choose his/her own
vocabularv? If not, whowill decade on
the vocab'ulary?

10. How nruch t i r ) )e can the userspend
train i Ig lhe vocabulary l

11. Will lhe vocabulary work in real
s i tuat ions?

12. Is trce bftnching ofvocabulary

13.  Can rhc user n lodi ly  the vocabulary
ldter  i f  hc/she has confusion between

14. Will the user tutn the SRsystem
on/off. l-Iow?

15, CaD thc uscrwear a n l icrophone? l f
so,  where can i t  be placed I  What k ind
of nl;c?

16.  ls  suf f icrenr space avai lable to
accoDrnrodatd the equipnlent?

l7-  Does eouiDr l )enl  need to be portable
or nroviu l i? Does t l re user nccd to
nove wlilc using it? Needs a wiretess
s\s lenl

18. I(thc user undcr stl€ss during normal
onetut ioDsl  nonr)orr l ta l  opcml lng

19. ls  the strcss p-sychological /
pnysrologrc.r r r

20. What percentage ofeflol is lolerated
Dy usera

A(laotcd lronr Poock s "Thines lo .sk
yos*cl f  $hcn ( lcc id ins on a -peech

In summary, professionals
should:
o 1. Be familiar with the range of

available SR technologies. For
starters writc each comPany
lisred in Table I for information!

o 2. Know the answer to each of
lhc 20 qu(stions bcforc dcciding
to use SR.

o J. Sclcct the SR system lhal besl
fits the spccifications (i.e.. needs
and capabilities of the individual
and the task.)

Then, the fun starts: Training the
individual to usc SR antl evaluating
the extcnt to which the SR meets
the individual's nceds!

.4\
ft

News
UPFRONT (continued from Page 1)
svslems are designed for able-bodied spcakers.
applicat ions also can assist pcople with disabil it ies.
evin those with speech impairmcnts lo communi-
cate (wite, take notes, ttse tlrc plrctrc, draw' artd so
on). The Equipment section gives some basic
information about speech recognition technology
and products. For Consumers highlights currcrt
applications oI spccch recognition systems with
disabled populations while Clinical News gives

tnote .tpecilt" infotmation about those with speech impairments Univer-
sity/Reiearch and Governmental sections list AAC priorities for th-e 1990s'
Afier all. Januarv is a time for re-assessment artd renewed resolve! Many
thanks to all who contributed ideas (see list of Resources on page 8).

Finally, to everyone who completed the 1991 CEU examinalion (ord re'
atruediti. -. You passed! Responses to questions werc comprchensive and
thoushtiul: I enioved readingiach exam. Send us $4 if you want to sign up for
lqq2tEu;. AiN staftwishlou a very happy 1092! .f

Sarah Blackstone' Ph.D ' Author 'l

few utterances (e,9., Ycs/no) uP to



Table 1, A Samplinq ot Speech Recognition Companies ( compiled by Gary K. Pooqll

lompany )roduct Type Active
Vocab

Hardware Applications Approx
Cost

Conlact

Systenrs Navigator
I I

Discrete
Speaker
deoend-

200-r,000Maclntosh Plus
2 MB RAM, I.ID

40 application setups availabl€. Wilh
voice rccord softwarc can record sounds.
Not creatcd as a dictation device

$649-899
from,
dealers

600 W. Cunmings
Park, Woburn, MA
01801 1800) 443-7077

Dragon
SlstenN

1. Dragon
Dictate.
2. Dragon

Discretc
Speaker
depend.

30,000

r 000

IBM 80386 8MB
RAM,40 MB TID

2MR RAM rsanrc)

FIas bui l t  in  coD)nlands for  some appl ica-
tions. 80,000 backup dicitionary- Word
boundary can bc adjusted. Can teach it to
i!'nore sounds. To offcr 5 lansuases.

$9,000

.$2 .195

90 Bidge Street
NeMon, MA 02158
(800) TALKTYP

IBM VoiceTtpe Discreie
Speakcr
dcpend.

7000
(5,000
base/2,000

6MB RAM, 3OMB
HD, DOS s.0.,
IBM M-Audio
CaDture/ Plavbach

DragonDiclale technolos, wilhback up
dict ionary.  Nei lSquirc Found. usiDg in
aulomated wor k stat ion (4381 Gal lant ,
N. Vancouver. B.C. V7G tZl Canada)

(dtBM
A C & P
Iloard

90 Bridge Slrcet
N€wton, MA 02158
(800) TAL-KTYP

Kurzwcil VoiceTlpc Discrete
Speaker.
IndeD

20,000 IBM 386. 16 MB
IIAM

L.arye vocabulary, speakcr independent
Application focus in med'ciDe (e.g.,
emerqencv roonl. mdiolow. Dalholow)

s30,000 411 Waverly Oaks Rd.
Waltha , MA
r611893-5151

Scott
Instrunrents

SIR 20 Discrcte
Speakcr
Indeo.

'75 
activcl

200 tota l
rC- XT. AT LiceDses out their technlolos/. Sonre

applications for handicappcd (c.g.,
Verbol ics. Inc. f214) 235-5682.

$1,195 1111 Wil low Springs
Denton, TX 76205
r817)387-9514

Speech
Slsten1s,
Inc..

DS 2OO Contir,
Sp.Ird
(scfi i)

3.000 Selfcontained Phonerr ic  recogDizcr .  Mcdcical
appl icat ;ons.  Wofks iD Uni \  cnvircnnent

$35.000 18366 Oxnard St
Talzana, CA 91356
1818) 881,0885

6000
Contin
Spcakcr

300-600 Standalonc or  I 'C Applications Exprcss in NJ usesword
predicror with the ve$ex 6,000
(908) 389-3366.

$6,500 1090 King Gcorges
Post Rd., Edison, NJ
08837 r908)225-5225

Conncxion
I Ial  B Discrete

Speaker
deDend.

500
approx.

PC card Environnrcntal  coDlr f  L Modcn conlrc l .
Pop-swap/pop-d ial features.

$700-
1400

17835 Slfpark Cir #C
INine, CA 92714
(7 14\ 26r-2366

VOTAN Voicc Key Contin
Speaker
depeDd

1:s PC-XT, AT ccfd CAD appl ical ions,  etc. In I  ycarVoIAN
for 3.0 windows avai l .  Contact  J.
Burncl t ,  Wash. St .  Univ,  Schoolof
Ar.h i ,e. 'urc 1509\ i35- |  937

$1,800 4487Technolory Dr
Frenronl, CA 94538
(510) 490-7600

(

REAL PBOGRESS WITH SPEECH OUTPUT

L\o  more  un in te l l ig ib i le .  robo l i c  sound ing .  n ra lc -
only voices! As we begin 7992, intclligiblc, acceptible,
sex and age appropriate, computer generated speech^is.
an affordable option. Important things are occurring,--

Svrrthesized soeecb The technology improved, of
course, and most communication aid manufacturers
now offer at least moderatcly intclligible spocch. Also,
the Infovox now has 8 languages (Americao & Brirish Er-
glish, Swedish, Italian, Gernran, FreDch, Spanish, Norwcgian.)'The

most significant changc, howevcr, is that a major, inter-
national corporation,witlt a conutti lurcrrr, decided to
make something happen for pecple with disabil it ies!
The Digital lquipment qorporation formed the Assis-
tive Technology Center (ATC) to make DECIalk avail-
able to persons with disabilities. For years, research
has shown DECtalk to be more intcll igible, more natu-
ral sounding and preferable to other synthesizers. But,
DECtalk also was expensive and not very portable (i.e.,
hea\.y/not battery operated). The collaborative efforts .
of the ATC have made DECtalk available in 3 formats.'

The MulliVoicerM a small (2.6 pound), baltery powered, upgradcd
version o[  DECIalk.  Dcvelopcd as a jo int  research and dcvclopnrcnt
projcct with Crildrcn's flospilal in Iloston. DocumeDtatioD alloss
useN to "rweak" the system. A f!turc version will be even smaller
wi lh an internal  speaker.  nvai lablc f ronr Inst i lu le on Appl icd Tech-

nolog/, Childrcn's Ilospital, Iregan Plrza, 300 Longwood Ave. Bos-
ton.  MA 02115. Also words +, Inc.  (800) 869-8521.

Liccnse flgrccnrenls. Colnparies developiDg products lbr pcoplc
wirh d isabi l i t ies l r ray now l icense DECtalk technologf  f ro ' r r  the Digi -
ta l  Equipnlent  Corpomtior l . ' lo  da1e, agrcenrcnls exjst  wi lh
Kulzwcil, Scnticnt Systcnls, Prcntke Ronlich Co., Phonic Ear. To in-
qr i re.  corr tact  (800) DIGITAL

DEClxlk PC. Dcsigrcd with ilalures to n]eet the needs ofpcrsoDs
wilh visual inlpairnlcnt. This I'C version of DECtalk iDcludes a P.C.
board with speakcr, floppy disks 10 download sottwarc, manuals on
both audio tapc and i l r  ASCII ,  as wel l  as pr int  arrd Brai l le ,  f loppy
disks r , , i th Brai l lc  labcls.  Cal l  (800) DIGITAL

Diqiti:, 'd Iot t(ntd, dI st't '(clt. Having digit ized speech
in communication devices has made a major dif[cr-
ence. Speech and other digit izcd sounds are intell igible
when recorded carefully; reflect age, sex, ethnic, and
linguistic charactoristics of any speaker; are affordable;
can mect ths necds of thc young and/or persons with
limited communication necds and linguistic capabil i-
t ics, and arc casily programmed. Available devices?
Macaw aud Parrot  (Zygo I rdusir ics) ;  Int ro ' l 'a lkcr  ( l ' renthe Ronich)

Digi ta l  Augnrentat ivc Co n)unicalor  (Adapl ivc Colnnl .  Sysicns).

The Future
We've come a long way. But, spccch output issues

are not resolved, particularly for AAC usors who de-
pend on personal communication dcviccs. Areas of cur-
renI research are mentioncd on pagc 6.
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Applications for people
with disabilities
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multi-modal inputs should be con-
sidered.

Severe visual impairments. This
group requires speech output for
feedback. Navigating through envi-
ronments using graphic user inter-
faces (GUIs) is still problematic.
For those with low vision, many SR
system work with screen enlargers.

Severe developmental disabilities.
SR may encourage uscrs to interacl
with their environment and may in-
crease vocal behaviors:
.A scver'€ lv Dhvsicallv and nrcntallv dis-

abled woi)an learnid lo operalc Zr  speech
recognizer to control a fan_, vibmtor vCR.7

Speech impairments. Individuals
with mild speech problerns can use
somc SR sy\tems with minimal diffi-
culty. For those with modcrate/se-
vere dysarthrias, verbal apra-rias,
and other impairments, however, re-
ssarch shows SR is doable, but it is
a huge time investment, requiring
specific expertise. Studies show:

nants), Thcv con
SR teahnol6svw
Howcv.cr, alg6rit

an'd/or thar can (Communication devices arc
designed for people with communi-
cation impairments. Speech recog-
nition (SR) products, on the other
hand, arc designed [or able-bodicd
pcrsons who have "normal" speech
and intact cognition. SR is, how-
ever, a viable control site for some
people with disabilities and can be
preferable to scanning, light point-
ing, mouth or head sticks, morse
code and key guard options. These
methods can be eKrcmcly slow and
often require the use of accelora-
tion techniqucs (e.g., abbreviation-
expansion, semantic encoding,
prediction), which place cognitive
processing demands on users wg
have onlyjust begun to examine.

Many want to use SR exactly the
same way as able-bodicd speakers.
Others, however, have needs that
are more specific (e.g., controll ing
a robotic arm) or requirc adapta-
t ions  (e .g . ,  combin ing  SR and scan
ning to use a word processor). Dis-
advantages of SR for persons with
disabilities are: the cost of equip-
ment and the training required to
use it. Also, professionals and users
complain about the lack of portabil-
ity, difficultics mounting and stabi.
l izing microphoncs. and incompat i-
bility problems with other input
methods .  Popu la t  ions  cur ren l l y  I 'en-
e{itting frorn SR are people with:

High spinal cord injuries. This pop-
u la t ion  is  p robab ly  bes t  ma lched to
the technology. Current users do
word processing, computer aided
design (CAD), use spread sheets,
write software. dial lhe phonc. turr
on/off appliances, and control
robotic arms using speech. Even
those on respirators can lcarn to
t ime lhe i r  u l l c rances  so  sys lcms rcc-
ognize speech despite white noise.

Amputees, repetitive motion inju-
ries, multiple sclerosis, €tc, allect-
ing keyboard access. While SR is
sometimes appropriate, other solu-
tions are often more cost effective.
For example, ergonomic modifica-

aStudics of  seveml indiv iduals wi th ccre-
bral  Da'sv usi rs two di t ferer t  SR s\5tcr))s
led rbsea'rche r; to s u !1est lhal [utirrc slud
ies exanr i f lc  fuctor \  \ : ih  as voicc s l lcss,  fa-
t igue,  boredonl . l2

.ConrDar ins rccosnir ion ratcs of  l0 dysarth-
flc sotakeis with"CP to 13 noudisabltd
speal icrs (ages 20-53) using the Shadow

Multiple hpt s.Instead of trf ng
to accelerate input using a single
access technique, researchers are
investigating the possibility that for
impaired speakers, combining mul-
tiple techniques may be effective.

SR qs the lrott end of a trattslq-
tion s\tstct1r, Mavbe some dav. . ,
r People who do not speak well

may usc a computer to translal€
their unintelligible utterances
into intclligible speech.

. SR Systems may be worn.
a SR systems may translate our

words into another Ianguage
when we visit a foreign country.

r People with severe hearing im-
pairments may wear SR glasses
to recognize their partner's
speech and display it in text. Gl
These "somedays" require

speech recognition and synthesis
technologies be on a single inte-
grated chip (ASIC) and large vo-
cabulary, speaker independent, con-
tinuous SR systems. For now, then,
SR is one of several means of ac-
cess and may even encourage some
individuals to use speech in more

For Consumers

aCan specch inpul be used by
wilh -dysarlhlia speech as an'

Dmqon

Irme. i

to a work station and cxerci productive and meaningful ways.



Clinical News
Use ol speech recognition

with impaired speakers

I I
f low to train able-bodied pcoplc tr.r use SR syslems

has been studied since the 1970s. Some of that inlorma-
tion can (and should) be applied to the use of SR with in-
dividuals who have disabilities, including those whose
speech is characterized by misarticulations, inconsisten-
cies in volume, rate, and inflection patterns, pitch breaks,
and intermittent production of non-speech sounds. Our
research base and clinical experiences are still very lim-
i(ed. However. this section offers some preliminarv
ouidelines for consideration.l5 lT lS lq'

General Guidelines
o Avoid generalizations about impaired speech. Re-

member there are many kinds of dysarthrias, other
speech impairments, and degrees of severity.

o If the application is for environmental control, con-
sider a discrete, low cost system

o Ifthe application is word processing and speech is im-
paired, consider SR as one of multiple inputs (e.g., a
way to do macrosJ.

o Use small vocabularies, Most research suggests peo-
ple with moderate/severe dysarthrias can use very lim-
itcd vocabularies, often far less than 30 utterances.

o Use vocabularies with subsets.
r Bl; sure the microphone is placed in the optimal posi-

tion and stays there.
o Tweak the vocabulary based on characteristics ofthe

system and the speakor's patterns.
o Provide as much information to thc system as possible

(i.e., use multi-syllabic words/short phrases).
o Select and train systems to accomplish a specific task.
o Be sure initial reference templates are trained well.
. Present training and applications in ways that are mo-

tivating. Be aware that training and using SR systems
can be very frustrating. When a SR system rejects an
utterance, some interpret it as ftg[ failure.

o  Bc  rca l i s t i c  and rcasonab lc  abou l  recogn i t ion  ra tes ,

Training Consideralions
We do not have protocols to train individuals with

speech impairments to use SR equipment. However, pro-
tocols do exist for other oooulations.
o 1. Tyler Carpenterl8 has trained .ore than 25 people

with disabilities (sonrc witlt nild speeclt inlpoinlrctts)
to use SR systems and written a protocol.

SlcD l .  l ]xanr inat  ion ol  soeech as a coj ' rouler  enlrv nrelhod:  I Ie_ 
notcs rhar o l  r  hbse who conre in wanr r rs 'SR. nrore ef f rcrenr
iDput nlcthods are fourd in about 50 pe-rceni of lhe cases.

Slot ,  2.  Frr  ro l lnrcnL and l l " in ing:  IDcludes developing and resl ing I  he
aool lcal ron locaDutarv

Slcp 3. In i t ruct ion in l l rc  use of  thc appl icat ion and thc conlputcr .

Approximately 14 to 20 hours is nceded to set up the
equipment and application program. By the end
oftraining clients can customize their system, build
their own macros and are increasinq their soeed. He

recommends several short sessions during the first week
with additional sessions provided 2 hours per week over
a series of weeks. This scedule spreads out training and
allows the user to practice and explore. For more, con-
tact him c/o thc Institute on Applied Technolory, Children's Hospi-
tal,300 Longwood Avenue, Fegan Plaza, Boston, MA 92115.

o 2. Gary Poock (also ACN's publisher!) makes sugges-
tions bclow. His research in training people to use SR
systems for various applications is widely known. ,^

l(now How Yuur Sperch Recognizer Works"
/  |  Does i l  *ant  me lo Ia l l i  s low or lasLl  sonre sysleDrs work best

\ \  hc \ou use a nonrral  rare:  orhers.  whcn l ia i r red fasler .
#2 Does ii have a visible sain control orvolulne llleter?

Unfortunatclv few wsiems have visible or alrdible feedback.
Trcvimnus n6tcd us'els seem to benefit ftoln both and that
r  i rn i Is  o l  fcedbacl ,  i \  a lso ;nrnor lant .  Whcn conlbin ine speech
aDd icannins.  she lound usdr 's  needcd the nan)es of ia iesorv

echoed al ler i l  was sclected.  Then another audi lory s iqnafwl iqP
a word is  selecled.  !  hen a pausc aDd the selecled wofdichoed. ' '

y '  3 Docs i r  war) t  Dre to whisner sweet nolh ings lo i r ,  or  speak up l ike
I  am in charge o[  r  h is a l f l i r ]  Frrcourage use rs lo spe;k
auLhodlat i \  d l ! .  RcLo!r i rers do belre i

#4 Use thc micloDhorre-in the cor'rect manner. Find out exactlv
where ii shoDld bcl Dor't re|nove the foa|n rubber lrraterial
sonrc l  r r rcs co^ver ing lhe \ rde )oJ speak in lo.  L s rhcrc Lo danrpcn

#8 Test its seDsitivjtv io noise. If its a problem. try to block Doise out
at llre sile oflheSR s.,,stem. ratheithan at tlri oisc sourcc.
Sonre use a cou r t  s te;ograihcr 's  nask and nount lhe SR
nr icrophonc insrdc lhc r i idsk

#9 KIow how the systen wor'ks best and teach the user all you
krow Fror exaln'Dle. soDle SRsvstenN work better ifvoliuse
varying cadenccawhcn dcvcloding lhc tenrplates.  

-

# l0 I l  vou arc rer l lv  sc r ious rL,our hrgl l  qual io rcsul ls .  s i t  wi lh the
u s e ' r u n r i l  r h e s v i r e n r  r s t r a i n c d  C 6 m n u t e r - a i d e d  i 1 1 \ t m c l ; o n  i s n o t
as eficient and CA!-!9j.I$S!A!S. 

-

# |  |  Du r ing rokc n inpul  . r rd lof l rd l ion of  rc[crcIce ler))p lates iD
sDcakcadcDcndcnl  svslenrs,  a l low Do nnstJkes.  Aqai i .  th;s N
di t f icr , l t  l t  ieqLrrres 6 kr)o$ Iedqeable I  miner ro bc-pr iscnt .
SIoppy wort  r ipf ron' .  Iedds ro. :you guesseJ i r :

# l l  A[rer  vou re a l l  done *  i rh I  r r in ing,  rcs l  I  hc cDl  i re \ocdbuldry 3
l i rnes- drLi re lv Lhrcu!h al l  lhc ur lc funces.  l le  randonl  dr)d rec 'ord
lrowwcll cac6 is rcco:snized, If any uttemnce is not rccognized 2
out  of3 tnnes.  thmw"out the te ln6la le a ' rd let ra in ihe uf temnce.' l  

her)  lcs l  i r  agair ) .
#13 Don' t  begin ser io l rs operal ional  use of  rhe SR wi lhout  having i t

a l l  " twcakea and 1uned."  Do Dcople r?ce cars wi lhout  nraking-
surc thcy are tweakcd and tLrired_pmperlyl No. DoDl do it iilll
SI{ svsteins eiihcr.

Nole: The AmcricrnVoicc Inpul/OulIut Sociely (AVIOS) will kecp

ISid'il:fi:,iTi::*:3fli:%,'It[,:ii'::l'lf;!ifru" ""'oq f,
A Note on Speech lmprovement

SR systems may encourage speech production if tasks
are motivating and!he user's utterances are often recog-
nizsd. SR tcchnology is not, however, designed to be an
articulation or voice trainer. In fact. as a client chanses
(  i .e . .  improves) ,  the  SR sys tem is  less  l i ke ty  to  re in -
force/recognize the utterance. You never know. Some-
day, rcsearchers may develop specific applications to
improve speech production, using "smart" models work-
ing concurrently. The SR system would adapt as the user
changes; and using a normative model, reward changes
most"closely appr6xinrating normal speech.15
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\-T---7 U n ivers ity/R es ea rc h
-1/V- | Research Priorities:

1992 and beyond
Nore: Mysin.erelhanks to dosecont.ibuttnsrbcn ide.s ..d lhions ro rhe Uoive6ny/R.-

se.rch and covernmen rat secrions. Scc list ofrcsourccs on page 8.

THE QUESTION? In ycur opinior, what should be thc
top AAC research prioritics over the ncxt few ycars?

THE ANSWERS. Most expressed a need for AAC to de-
vclop a stronger, more solid scientific base drawing upon
knowledge from within and outside of AAC (e.g., cogni-
tive science, ergonomics). I have listed other priorities
within some general categories:

Psvcho-social aspscts of AAC.
L  I n \ c s r i 8 d l r n g $ h y  l L r e n c i s  o u t s i J e  r h e  A n  C  { p c c : J t  E d

conrurunrty drc pur o{ l  b\  dr)  A,AC spca\er  I  l \  i l  I  he !ech oloc\ .
sNakcr o i  a^con)bir )d l io i l  of  rhe lwot  Whrt  can MC uscrs d5' ro

2. IlclincatiDg social skills and stralegics to ma\intizc thc AAC user,s
conrn1unrcallve oppot'tullltlcs.

3,  Dclermtnin l  $ l tat  apnl icat lo s conrnruntcar ion aiJs hdvc i r l  rcal
l i fe f  c lassr 'ooD)s,  woikFlace).

4. I.nvesligating whysorne people ltsc tcchnolog,, ard olhels

5.  Dcrcrrr r i r i  g how lo t rJnsler  esscr) l i i l  in lor t  arro abour /LAC lo
rnc usc r  s cvcr  cna gtng pat  Iners,

6.  I "ocusing on issucs re la led 10 pccr interacl ion.

Decreasing the cognitivc load of AAC systems.
1. Studyirg nrotol  habi tuat ion as i i  rc la les ro usc ot  a ids/rechniqucs
2.  Fi rd ingways for  conrpulels lo takc on ntor€ of  thc cogni l ive load
3. F\plor i r ) l  lhc lcarn: , .9 rc | , I i rc I I IcnIs ofvdfrou\  s lnrbol

scr i  sysrc in\ .  cr) (  o, j :n j  arrd o l  \cr  lcchniqL,e\ .
4.  I Icor lord ' i r )g hur) tJD ,drro-s jcscorch in rhe desig.)  o l

conrn) unrcar ro i l  < 0si  tu access lcch tqucs.

Inte: face issues
l .  D"c\  c loping J co&nrr :vel)  I  rdn 'pd rcnr i  lL  f fucc I  ta krng ao!a r . ,ge

ot  neulat  cont  rot . ) .
2.  Delc n iDing ways to construct  texl  that  take less ef for t ,  i .e. ,  a l tow

!s€rs to cho-ose iatber thar input .
3.  Devcloping integraled work stat ions al lowirg use ol  D)ul t i -nredia.
4.  l l \p lor ingways lc)  t ranslate conrplex lhoughts iDlo s iDgle oulput

Languaqe. learning and communication issucs
l .Corrr i r )u i Ig lo, jef ine con)r)rL| | r icdt i rc cor) toclcnce.  Whal  s l )ould

Bodls bc.  ; " ,J  what lcc\r ro lo; ie.  can bc L,- jLJ In fcdch goi ls?
2.  Dclcrnr in iDg how to bcl lc l  evaluate co rmunicar ioo ski l ls .
3.  I r rvcstrg- t ing l row cl .  ldrcn arq.r i rc  narural  ld !Udgc t  bor\

con. l rcIc l ls lon anu c\ l r , -ssto )  ur tng nn( lcLhnlr l r 'c :  a .d . .s  )g
l r lJr  NnnwrcoSc I )  ouf  cdr ly ) rcncr l t ton l tcSrontc

4 Asking qUc5t;orrs aboul  how d\sdf lhr ic  chi ldrcn dcvctoD
crp.c is ivc langualc.  l r  therr  a-dv\ l f lhr ic  cuui ! " lcnr  of ' rhc' l ,a l 'b l ;ng 

sraac ol  d chi ld s r I  l ingurgc dcictop| l rcnr  . ,
5 .  D . r c r D )  ] | i r g  w f i d r  h c l p s  n  C u s {  | \ d c \ c l o p t  c f h c y s l , i  s &

4. In\  cs l  ig i r t  ing or ,  hograpl l ic-ba.cJ \ !s tcr) ts dc" iSfcd ior  u\crs w,r  l .
rar lguagc/rca r ' r1 lng 0tscr) t l  t t res.

7.  Inr tst  Jat in;  rsru-cs rc l t r ted to cot  i l ion.  cnntntu ic . , l ioo.
. in0 lypcs ol , \A!  t fc t lent lons.

Specch (and other) technologies
L  I . r ( c . l r l d r i | l g  r l l c . r ' f a c t  o f r p c ( . h  o . , l l u l  r c r l r ) o t . J o n  t h c

oevctofDtc l  or  lc |?ry su s,
: .  Dcrcn)) ;n:nB ho{. l r i tcr)c.s f roccs,  I  l rc  tJn; . . r ;c  pfoduc(d by

lr ) l l )csr /cd . r1.ccD t j l  L l tsco t \c .  In Dorsl i  (  )vr fJf - )c t \
3.  Cont inuingvoicc sourcc rcscarch lo bel tcr  rnodct  rhc huntan voi .e.
I  D c r c f l r i n i n : I  u n d c r  t r l r r t  c i . c u n r \ t d t ) ( c s  s n i ( {  h  t c . o l n  l o n  r s  r

\a. ,h lc nf t in i r  ior  p(  rso wi  h nrna|cd \ i (  . .h a rJ ;hdl  spLC, h
chamctci is t ics ar i  Dccdcd for  go6d rccogni t ;oD.

5 .  I n r n r o \ I n g  h c  n J t u r J l n c s s o f  \ p c c c l r  \ ) 1  h c . r s  t r  c .  L ' { t ' c r
prosoorcs.  scgnrc n tJJ p l l rc t  sJ.

6.  Explo| ing wals for  indiv idoals ivho arc a(  sk for  los ing s ll - \p lor i_t  uJ\ .  rof  J v id(  aJ5 s ho ar  c . r l  r isk l . r  los i  c  soccLh
tr . i . .  tho*-c $r i l .  rnr \o ro l l rc  lJ lcr i r t  s  t ( r . , : is .  .1r I I r ip.c i . t t ror is ;0.c. .  lhorc $ i l  L rnryo ronl . rc lJ lcr i r l  s  t ( r . , :  is ,  .1t r r l r in.c i .  t i ros ist
l .  ( d f  l r r r c  (  h . r J . ' c r i r r r c .  o f  l h (  v o i c c .  I  h c r r ,  s h c r i  r h c \  h \ c  l l i c j r
spccch.  \vc wj l l  I ' row how to scncmtc svnlhct ic  sDccch ihar sounds

0. le-rsoi)ah/ iDg sysrenrs \o lhc '  arc se ' r . i t i !c  to gc Ctc r  and cul tural
urrre lct )ccs u1 conversal to a l  s t ' le .

Instructional materials:
L Devclonir )g bdsic cu r f lculum guiJcs I  hat  arc D)ul l id isc iot inarv.

Jcrcssib le ao lhc pracrrr i ,  ner. -addrcss real .  przc(ra l  b i r r icrs '
and apply AACir inc;plcs and pmcr icc" .

2- Delelmining how 1o adapt cducational curricula for AAC users.

Research methodology:
L Dcvcloping a I  ldndbook ol  Resedrch in AAC, inctudinA sdrnpte

rcs{3rch cn\4nonnlcnls.  rccontmcndal ions lor  socci f ic  n leasurcs ro
c courage the usc ofstandard dcsigns aDd instirjn)ents.

: .  Rcpl icar  iDg currc t  l indinB\ rc i rhcr  tu l ly  or  fa ia yr .  Note:  I t
srnSie sunject  0estSns aie thc way lo go,  we need repl icar ion to
sra.r  ntaung stronger In iereDccs,

3.  Conduct ing longi tudinal  studies in real  l i fe s i rual ions.

Efficacv oI intervenrion nret hodologies
1. lnvestigating va ablcs involved ;D Facilitatcd Communication.
2.  Delernl in ing how ntuch and whar k ind of  tminins resul ts in wlrat

level o[ suciess when peoplc usc conrnrunicatioii sistenrs.
3.  Cornpar ing apnroachcs (e.g. .  i r ) t r rucr ioD cf lccrs of  rhose using and

r nose r lor  usrngvorce output ,J
4. Mcasuing and courparing the fuDctional inpact of inlervcntions.
5.  Lrcrcdsi | lg rhc knowlcdtc hasc wirh iD AAC i  in lervent ions wl th

rcgd'J ldsncci f ic  [ )of t iTr l io s.  c .g. .  aphasia and aul isnl .

THE QUESTION? In your opinion, what topics wil l
AAC researchers be addrcssing in the year 2000?

THE ANSWERS: Those interviowed predict rcsearchers
wi l l  con t i r ruc  to  rsk  n )any  o f  the  same ques t ions .  i .e .  what
is the best way to teach communicative compctence?
how crn we solve problcms with ralc? Most also bclieve
tochnology wil l continue to bc ahead ofwhat we know.
.  L We s i l l  t rc  e\p lof i ' rg how bcsr to use a i f rcrdt  iDrct t igeDce lcchnol-

ogics in conrnlLrhical  io-n s]stcn)s;
. :  Wc wi l l  l le  desigr)  rg anJ Jeveloprnq svslcrns lhar adaDr lo users.

r .c . ,  la l ie in lorntal lon user ls . rb le lo paoi ide the t ) )dchinc (sestures.
\ocdl l /ar ; r rns,  e lc)  and al low-rg Lser ' lo c\oress af lect .

conrcnr.  and pi r€ l inguisr ic  cha raclc t . is  I  ics in leal  l lmc.
o3.  We wi l l  s l i l l  bc scarching for  rcal  l ime speccl t  output .
.4.  We wi l l  bc l ry i rg to addrcss thc nceds of  Dcw poputar ions.

Some advice? Dare to search for "What is possible and
dcsitqhlL, rutlrct lwn whut is fra:ihlc a d what ncc(ls to bc

N THE HORIZON
1. Voice C)utput Communication Aids; An Interna-
tional Prqiect on Communicalion Aids for the Speech
Handicanpecl (IPCAS)..This publication by K.
Galyas, G. Fant, and S. Hunnicutt has three sections:
. l) An historical perspeclive on speech synthcsis tcchnolos/.
.2)  Cl in ical  aDd pclsonal  usc ofvoice outpul  connrunical ion aids
. l )  n I  o\  crwicw of  co l  rc fc ia l lv  avai ldblc svsrcurs lhar u\e

c rrhe ra s!  nthcsrs of  storcd sdecch.  i  c ludins lhe lvDc of
l i r )qr .sr ic- inIut  rhc!  a l low (c lg. .  n icrurcs,  syr i iboL, 'v lords,
spJl  l i  n3,  a l )brcvid l  ioD cxFnsior iJ

I ror  infornral ioD about i rs  avai labi l i ly  contact :  The Swedish Inst i -
tutc lor  thc l landicappcd, Box 510,  Val l ingby,  Sweoen S-162 15.

2. Sla[f at the Microcomputcr Applications Labora-
tory/Augmcntativc Communication Scrvices at the
Hugh MacMillan Ce ntor have two cxciting projects.
.  L Voicc S$ i l (h In J nfo lo lvne s lJrc.  i l  uscs , r  l . rncl  nr ic lool)onc_

rId rvr l l  rJ jusr  ior  l icqucr)c i  rnJ f i r rar ion n.r j3r) ic lcrs.
o: .  S(rn rnr l  Spc:rk drr  ussc, l  cJr l ier  In lhrs rs\uc on fdec 4.  wi l l

J lso l .e nr ldc a\r i lablc co ncrc i r l lv .
I ror  nrorc in lbrnral ion,  w:- i tc  to 350 ] tumscy t toad,  lbronto.  On-

laf io.  Canada MJG lR8

lsfcccl r .Nc 
wj l l  I ' row how to gcncmrc synlhct ic  spccch ihat  sounds



Governmental
What should our

governments do?
THE QUESTION? What could gov-
ernment agencies do to improve the
lives of persons who use AAC?

THE ANSWERS:
L Support  professronal  t ra in inq progranrs

rn AAC.-
2.  Suppof i  lhe developnlent  of

Dar"brofessional tra i nin g (classroonl
assis iants,  community-btscd tcchrrrcal
support personnel.)

3. Crcate an AAC/Assisrive Technology
seruice provider credential.

4. Create uniform, lonq te r service
del i lew s lsrems [or-c i l izens,  reaa rd les!
of  age,-k i ;d o l  d isab; l i ry ,  econoir ic

5. Encourage agencies to coordiDate
sen4ces and sloP wastrng t,me and
rcsoun:es argurng,

6. Make sure assistive technolow is
considercd part of all healthiarc

7. lnbby/persuade governnrents to
provide lunding fordcvices and s€rv ices.

8. Addrcss issues of accessibilitv and
access in countrieswhere lai\A do not
yet exist

9.  Convince qovernnreDtal  agencies and
the pr ivate-sector  ( la€e c6nrpanies) to

encourage thc act ivc pa11ic ipa! ion of
AAC usErs.

10.  Suppoa consunrcr  groups l .hdl_dddress
tmnspor la l ron/conrnu rcatron Darners

11. Extend educational opportunilies
be.yond age 22 ycars, i.e., adult

l-1. Providc mechanisms so lhar advocatcs
(espccral l '  peeI5)  can assisr  AAC users
to coomlnale servlces.

DO ONE THING IN 1992!
l fwe al l  d id just  one th ing in 1992, i t  would

nrake a differencc! FIere are sonre ideas.
l.IJarn how to lobbv goverDmenls.

Consider carc lu l ly '$a you vore for .
Pav part icular  a l tenl ion to how local
ana i lat ional  pol i l ic ians deat  wirh
healrh care reforrns.

2. Convince lesislators. and other leaders.
"Comnunic i t ior  is  : in essent 'a l  human
r ight ."

3.  Orcanize let ter  wr i r ; r rg can]DaigDs to
adafr ess spccifi c, local/natioirallssues.

4.  Lobbr spccrf rc ! .overnnrcnl \  lo invest  i r
thc davi loor lc i t  of  s ,v '  lhcsized soeech
(e.g., Hebr'cw and Aibic larguagts.)

5.  Evaluare whar school  d ist r icrs i re doir lg
to sal isfy requirenrents such as "least

restdctive enviroDmcnt." TheD, be
preparcd to do soncthing about i t .

6. Makc surc AAC uscrs have time 1()
pracr ice reading,  $r i r ing,
ioDlnrunicar i ' l t :  etc.  St id ies coDf i r ' r1)  lhe
inportancc of automaticity.

T.Increase dialosue with consumcrs. and
encourage Lhcir  Lo bc norc dc ld i )drng,
part icula- i  ly  for  adul t  sc iarccs.

8.  Parenls and profcssionals!Take t ime to
talk with andread to AAC users.

9, Give parents/caregivers/consunrers
ir)foni)arion rhey nccd to beconle

10. Make opportunities forAAC users to
engage ln mcanrnglul er?enences,

11. Support nrechar)isnrs that protect^
.onsumers ano nnnrmze aDusc oI
linited fundiDg resources.

l l .  Increase oublic awarencss. (e.q., hold
an AAC 6oen house. send a sibry lo
vou local ni.ewspaper,/T.V. or mdio'station) 

and ch_afgc mispercept ions.
13. Persevere with at lcast one AAC user

unl i l  fheyleard to use theirslstem.
14. Do case studics detailinswhat actuallv

happens in fu ctional siiuations.
15. Encouraec cvenone to support ISAAC

and rls cl')aprers: Subs.ribi io AAC,
C.a$-0udsaring-I-alsLlrg, qnd . .(  ommunrcahon (rulrool(,  Atleno tne
1992 l-]iennial Confercnce in
Philadclphia!

16. MaLe a professional conrnitment to
shJrc and leep-Lrpto dale. Work
cooFerat'vcly. IdCDtily gaps in service
& t i l l  r l rem. I . jeIr i fy dlEr faps and try lo

17. Subscribe to l\l:\L And, if you do car
pool with your children, leep l\llll in
ihe car. RAad i t  whi le you wait for
then. You' l lbc a happierdriver.

Notc: I s\rcar I did uor Dav or caiole

:lJf;','.""iu':: igtf 
'"* "but it is an 

€

Speech l/O for Persons with Disabilities: Priorities for the 1990s
In October, a group of experts attended the CSUN Voice I/O and Persons with Disabilitics Confcrence in Palm

Springs, California. Conference goals were to establish priorities for the 1990s in speech recognition and synthesized/dig-
itized speech for persons with disabilities. The group arrived at a consensus of the top 8 priorities for the 1990s in speech
I/O for people with disabilities, after listing over 100 priority areas. Participants discussed each priority area in detail
and recommended plans of action that, in their judgement, could result in the priority being accomplished. A second
meeting in March at the CSUN Conference is planned to review and discuss the Speech I\O priorities listed below. por
fu her information about the March, 1992 Conference or ro order a copy of the Proceedings frcrl the October, 1991 Confcrcncc, co tact Dr.Hany
Murphy, Director, Disabled Student Serviccs, California State Univc6ity-Northridge, 18111 Nordhoff Strect-DVSS, Northfidg€, CA 91330.

PRIORITY STATEMENT
ACCESS TO TECHNOLOGY BY
PERSONS WITIJ DISABILIIIES

DesignJ e!?luatc, producc and distribute a rangc of spccch I/O dcviccs for irdividualswith a
abi l i l ics and ccononr ic rcsou rccs at  Lrscr  af ford:r t ' lc  f lo$)  Losts.

Develop standards for using spccch I/O, that address lhe huran/Drachine inte ace, the

COLLABORATION IN TIIE
DEVELOPMENT OF SPEECII I/O

Increase interdiscip'inary and ve|tical collabomtion aDrong the end user, primary caregiver,
selvice prcvider, enginee1s (hardware/software), linguist, phoDetician, hunar factors specialist

Identiry prescnl and polenl ial consumex by disabi l i ly aod application needs.

Advarce the devcloDn)en1 ol inluilive. funclional interfaces able 10 facilitate the hunran/

lbat  enable ar t icula l ion of  a l l  hunran sounds.  wi th sDcech

aspccrs ofportabi l i ty ,  pol i ry  and in le l l igcr t  nelwofks to enharce the te lephonc as an
) for  reoDle wi th d isabi l i l ics.

A COMPREHENSIVE,
GOVERNMENI SPONSORED,
LONG RANGE PROGRAM

Creale a slr'uclurcd nalional prograln wilh a long lemr cha er for rescarh, development and
inplcnrcolat ion ofvoice I /O for  people wi lh d isabi l i t ics,  which has wcl l  dcf iDed objcct ivcs,
milestoocs, nreasumble outcomcs and coordinates acadenric researchers, sub-contructor
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