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rrechod haa meiit and mnv he desir~d in nom ap-
plication, the problem of ~~tting an invalid
user pa-t the quieocerrt ctace -rode data collcc-
tinn slow arra difficult. Therefore, that @them@
was replaced with tvping in ●n ID number, unique

to the user, en ● temrinal . Thi# action I imtt-
Iat@s a badge r,:ader or other identification

mearra. The voice then verifien th~ id~ntitv, for

●xample, to prevent uoe nf ● stolen or forRerl
badpe.

Acceptance of the ID loadm the tts~r tem

places from di~k to che recounititm unit. Ihit
loading process takes 2 to 3 ~econda. The ug~r’o
vocabulary tonsista of 16 wordn that ver~ o*-
lected from them ●vailable on the voice nynrhr-

aizer ●nd such that the VOWC1 mounds would bp
distinct. It is in the VOWPI noundo that th~

diff~rmccm in speech bptwp~n inrlividualp in mmst

prominent. Th@ wnrd Ii-t in piv~n {n Tahlr 1.

On@ of tb.e vocahularv items is rand~lv ~pl~ctpd,

●nd the user is prmnpc-d v:a th~ vriic~ @vnch@-

oic~r tf) np-ak th~ vord, On #n @nrrv trv, th?
uspr must hav~ thrrc vocahul~rv irmp rproprrizcd

to gain accenn, Nonr*cnEnitinn r.f four vocahlI-

14rv ]r~mn r~srrlts in rlmial of accpno. Th ●

terhnique in illu~trat~rl hv mfivom~nt in n ? hv L
unit npacc with ahnorhing boundari~n ●m show, in

Fir. 2, A rim+c or up unit movmpnt ercurs al

●#rh necfe ap th? r~nlll! of # werrl rrrounitimn

●tt~mpr. The ohi~ct in tn renrh rh~ richt ~irl~
(#cceptanc?) h~fcre r?mchirrp rhr top (r@i@rt ion,)
Thrn th~ utpr is prnmpt~rl to npp~k frnm 3 cm A
vocahularv icemfi. Thr*e rccoFnitiorr@ u{t~, n (m
3 nmrrccnunition- Crnnt acr~nt ●nd frulr nnnr@r-

ntnitinn~ with o to 7 r~counitienr c!?nv src?nn.

Thin proc-nn tak~s frem 3 to 7 spcnnrls, d~ppndinp

on th? number of r~co~nitlnrrn and th~ us~r rpar-

tion time. ThQ umrr i n not infermmll nf thm r#-

oultr of ●nv individual vocabulary itcm, HP is

infowrwd via thr voirc cvnth-sigpr of th@ nvprall

r~ault. Crarlting acc~nn mcann fwrformirm anv
task within the cspahiliti~n @f th~ hnnt cmnput~r

●nd its prriph?raln. ThP ●ccrss inlnrmar ion

could hc us-d in nthrr wave ~urh ●p percc.nnel

inv~n:(~lv if ccrrsc wtrm ● l-n cnrrrrnllcrf,
Sli8htlv nvpr 1 hilobvtr of storas? im r?quir~d
fur ●ach uo?r’o tcmnlmtro. Thllp, th- rrurnhrr nf
us~rm d?p~ridn nn the sterar@ Bpar@ ●vallahl~ fnr
tmmplatcn.

TABLE 1

VMARI’LARY FfIR VOlrF VtWIFICAT1nN

Wrrd Nn,——

0

I

2

3

h

!)

6

7

I’ttPranr?

CAI 1.

HRRTZ

HI(W

)f(!NDR~fl

MOVE

MANUAL

MEGA

NORTN

Wmrd NP.

n

Y

10

11

12

13

16

1}

Ilttmrnmt.p
——

tv F

po ] ~

PrwNl)

TOOL

~:rc~~

UtART

WAIT

ZURfI

0 L

REJECTED

VI. RESI”LTS OF ACrESS rONTR(U. SYSTM



I

●✌
✌ ✚✌✎�� ✎�

~

M

M

Nllwhr! nl
lf lob-.. . .—. —

,,, ,

#,fl

UI

*I

hn

.—.

Impmnr@r
Numh?r

9

11

II
II

11
12

11

1:

1?
1?

1?

1?
]?

lb

1A
-1

1

7

$
7

4

n
n

n

m

lAP:!Ii

h .,,.
h ,=,.,1-,—

1,,
.

m
II
1.
.
●

%
1,
#

:
,

,,

1.

I

l.- ;911V*

Pt !m. .:lfb
f ● . b ,...

.—

In
,.. ,.. . . ,
,., .:,,
r,,:).
, ,: .,,
1..,; . .
?, r.:..,

,., :,.

,. !,, ,

*,1 lb. ,
f ,&.. .i
? ,t.. a:..

r,.m,,m.
m.”m,b.
P,,n. n,
,. ..!,



1.’!

P“

16 ,0775 ,4)~@3

15 ,0b63 ,tl1511
1A ,Oe:> .O1?L
13 .055Q .0057

FiR. 4. Tntal r-rotnitlens ~llrlnp
impontrr nuccrn~.

“1 —-------.— .. ..—-.. .

F18, $, Prnhohilitv nf murr~nr.

L-



.-

FiP. 6. lmnn!tnr ●urcese u-rhus numnrr
of trimls for ●ach vn lid Ilsrr.

. . ..—— . ..

Fach valid I)ner.

reiertd. Thin rntr Snen drMl nq fmnilinritv
with the nv~trm in yiinpd nnd rhr unprn I@#rn tn
a p~ilt rnnqimtpnl IV. A rnld mr #ll@rpi@n ran

produce ●nouph ehanpe to causP crouhlc, and pro-
visions munt he rend? to ●ccrxnmodate thrse t@m-
porarv casts. Lnnp-term voice chanpcg are ac-

cowznodated by the LISP nf p~riodic retrnininu.
The training process rrcuir~s ●bout 10 minur~s

for ● first-tim~ uoer ●nd drops to 5 minurr=n or

leas for ●xperienced ua~rs. The proreas t-f re-

peatinE a 1~-word vocahulnrv 5 timps rCLUaIIV

conaumrs about 2 mirwtea. Prmnpcinp the user for
both traininR and in actual upe with the voice

synthesizer helpn st~biliz~ pronunciar inn and
●ncourage cnnaimtencv of ap~mh, esprrinllv if
worda tend rn he Pronounced in more rhnn nn~ wnv.

For ●xampl~, the avnth~aiz~r pronounc~s }IFRT7 a=

“hurts” rarher thnn “hJirtz.” Nprvougnr.gn,

fruatratinn, or other tvp~s of nrr~.s drfinit.,]v

rrduce n valld uoer’m ●urcr#R. ~Plcr rQrnPnirinr!

i~ not for ntremsf!ll Riluatinn*:

vll, rftNrLt’slrms

Th@rr hnm h-re rrmrn?nlls prmp-oc. i~ rt~~

field nf vmirr ~vnth~~ls fin$ sfip~rh rernrr~t,,-~
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