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ABSTRACT

Inle Tiecirs nescritbes an cuperinent conuuctec at the lave.

fcst rauuete Scnool (LPI) surin, tas period 1% Ccetoner 1.7
TOrouLt. o detower 1G6LS, cwecifiicallys tie eugerinert eviloisioce

"oulledeoun window" nicrocomputer techinclogy, continuous s.ocewn
reccgnition equipment, ance standard conmputer keybocrd entry o

irput cemranrds in a2 cornmand and contrcl environment. Using the

z

Naval Varfare Interactive Simulation System (liWISS) ass & cortrolled
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medium, military problems were posed to test subjects in specitic
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lignt and noise environmernts,

Althcough the results are not entirely conclusive, they co
ceronstrate a distinct advantzge in using centinuous speect or
reyboarc entry rodes over the drop-dewn wirdow technolegy cf tne
YMacintosh (if subject trairing time is not a significant restric-
tien). Eitrer the continuous speech, o1* the keytoarc method wzas

clearly superior in all environments.
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A. OVERVIEW

CorLuter TzCurClo.y nas lreresged exnonentlally Cvesr Loe wLor
SevEral years, £5 2 restulls Wor< 13 now C&in coopletan Lo
Srliclenuly and lrexpensively toan ever tefore., overiiéel-llo

facea with a nyricgc ot avesilable corputer options, 1t iel

(@)
9]
<
A
t

tne irdividusgl user to choose one trat 1s rnot only Ussr rienulys
put is both cost effective &nd z proven perforwmer. Tile nas
always been a critical factcr for any btusiness, end¢ peovle are
now reelizing that usinz a computer only constitutes tre tirst
step towarc achieving reductions ir tris area.

In recent years there has been a mcvenent afoot <o sinilify
trre all importaznt man-machire irnterface which counts cc caavily
in cn=line efficiency computztions, UWhile the corputer reytcara
nhas lony been the industry standard, its speea is severely ii:tltec
by tre skill/training of the user; anc the subject's unouwlecye of
the particular command keys. Due prinarily to these reccsnizec
liritations, more zttention is being paic te a faster, wnd wore
sophisticated means of connunication ctetween user ang aecrine:
Ldutonatic Speechi Recognitior (ASR). This concept was first irntrouucec
in tie late 195G's, zn¢ significant pro._ress was made wittir tre
last 15 years. It is krcwr that free speecns, in its rnutur=l
form, 1s tne fastest and most ecoronical weans for horo capiens
tc communicate emncongst tremselves. Applying this fact “c tue
user=nacrire interface cilemma, 1t has oeen shown that macrnines
car not only be teuynt to respona tc any lansuage, out st

9
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Sji;eech ror this type OL conrunicaticn leaves the user's hancs anc
reet 1ree in crcaer tc perrorr important ccncurrent functions
(i.e., viewinc cranrics screens Cr cecision suptort aics, cerscnrel

interraece, ctc.). Wiille acnittecly the procress towarc an ecorncn-

)

ically fecsicle voice recocnition systern nas keen slcw, &80
procaucts are now nakinc themselves known in incustrial, militaryv
anc security-orientec aprlications. It is this encoutracine trenc,
ccupled with the significant accerplishments in each area c¢f use
that leads researchers to believe in its unlinited potenticel.
[Ref. 1 anc 2]

Tre newest cevelcprent in interface technolcay is the "pull-cown
wincow" incorporatec in the liacintesh microcorputer. (See Enclosures
1-6 in Avpenaix C.) This methodolocy, in conjunction with the usc
ct a mouse peripheral input cevice, presents a "rectanaulear-sharec
menu” on a corputer screen within which the user writes ana reacs
catz representing a procram in the corputer. Because the noverent
of the cursor matches the novement of the rcuse, the user reec
only rlace the cursor on the cesirec corrané and press a conveniently
lccatec button for instent activation. RAlthcuch no ccrparisons
(incivicually cr collectively) have currently keen race with the
Tore tracitional interface cevices because of its recent erercence
ir the marketrlace, its ease of use anc efficient cperation pear
true witness to its untapred possibilities. [Fef. 3}

This thesis is concerned with evaluating the speec, accuracy
anc erficiency of the three previously cescritec input cevices.

The wcata catherec for analysis was cenerctes by subijects

1C
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i oan erperiient using tne lavel Lerrere Interzciive

N

weliulztiorn Syvsten (UV158)y end will be discussea in ceveil o arn

@

B. SCOPE OF THE THESIS

SLTLOUL DT RUMErcus exierliiertls concernii, auitdmatic Ciew..
reccgnition rnave peen concucteu at the laval Pcet.recucte Jeo o _
(IiPS)y tenterey, Califorria, culy cne previous expericent (conuucte.n
vy wrizht ena Hanson; two LIPS zZraduate stucerts) ras attelptec =
cornprrerersive evaluation of corniputer input tecnnologles ir ¢
military cormand ana contrel environment. Thnat experinent waz tioe
first atrerpt to evaluate two voice recconition systems of ciftferir
tecrnologliess besides trne nore conventional lLeyboard (typin:)
Lode of input. [Ref. 21

Accepting the cenclusicns drawn in tne Viright/ilcnscn thesis &o

(O]

sesic rrewise, the Discrete Voice Systen (Thireshola) was eliminctec

as & possible candidate for furthrer experimentation., This deciziorn

b
Q)
4]
(&2

ased on its record ot poor performence irn the experiient,
anu the reqguirerert of a discrete systenm to speck 1in Lra.ooern

vrases wnich is unneatural and cuwmpberscre Lo aumaen Cteings in

.ereral., Since the keyvoard was hi_hly successful as o input
rediun in the previous experirent, the results were useu as ¢
tolra cerparison apgeinst tne two newer mediums selectec in toil
experirzent. Decauce tne Wright/llanson experiment usec toe i,
WWILlE war,aning scenariocs, 1t was not cnly unnecessary Lo repeat
trne prcceagure, but 1t sllowey for rnore concentration orn tie
exploliteaticn ¢f the pocsivilities present ir tie "never necia”,

11
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lnput interfaces to toe ULISD wer-ane scenarics recsicert oo i

Ti_itel Equipnert Cerperation's Vin 11/7 .0 cor,uter, izvin
selectec tie wirrcuriate input weaia (i.e.s Cre L aciston:. o 1core-
Conputer wlip CroL=ccuwn wWianuGw tecnnulc.ys Tic i S i

wI1Tio Autonatic Speech neceognition capevilily #pu Sie nerliaerc.

weyuocarcd attacrec te tne VAX computer), 1t wes nececssr, Lo
estaplish certein leasures cf cffectiveness (l1'CE's) cr wrico to
tase the ensuing cowparisons. It wes decided tnat tie nunier of

ccmiands entered during cne I'WISS warganing session woulic Le t..

”

crivary HCC. Tnis coupled with the number cf Control_il's (entry
errors race by tue user) entered would rprovide tue necessary oo
in which to answer the following guestions: 1) Was any osysten
noere efiective, and or easier to use?; 2) Was any systet (ol
ct'fective under the varied environmertal corditions?, arc ) .o
a clear learning curve established as a result of uore jractice
witn a particular irnput device?

This thesis will not irnclude & cescription of tue corstruction
preccecss used to devise the warganing scenarios, or grovide tiw
metr.odology used to build tne operating system; since tLiecy votlo
glready exist. Additionaliy, tne development of the VAX 11/700
and tne resivent WWICS 18 alreacy conplete ane will not e Givcuooeu,.

All conclusions fron trie experiment ana tree autuor's recoitencatichs

for follow=cn experimentaticn/study succeeds tne snelysic ot

J

d

tay and will previde scrie insignt tor tie future use cf ti

Lurgecning tecnnolo.y.

12
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< C. SUMMARY

i“ Tris tnesis conyprises & cescripticn of tie iritial euperinent,

N incluuingz all grocecures &nd tecd,.reunc meterial rfreceelirn. 1o
Ei incerticn, A surnaery of vesic gpeect reccorniton tecinc.oa.
;; Jzeirntosh nicrccecnputer tecnnology and ¢ review or past exierioor Lo
! witi spececrn recognition at LFS is providec in Chapters Ii ano

I1Z. The design process for this experiment (i.e., desiyn of the

scensrios, determiration of environments, ULachkgrouna of tne
x subjects, and practice/training sessions) is given in Crzpters

IV, V and VI. Analysis of the date from the experiment is proviced

™
%, .‘1 h 1)‘\

in Chapter VII. All exreriment conclusions and thne avtunors!

K a
LGNS

reconl.encations for further study/applications follcw the ancliysis

o cf data section.
& Appendices F and C provide detailed guidance for follow-cn
N experiments using Vertex 3CCO or liacintosh nicrocomputer teciinalogy,

K- respectively.
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II. SPEECH TECHNOLOGY

A. INTRODUCTION

- ‘ - I - -, - s - -~ —
.0 Ude &1 CLuUlrnuaus Lipeec VEeCC LNLLICY L Coten s nafl el
" -~ - - - ~ - - C e
L0011l LlCcns YVer noe Lpest Tordc L Iive yELrZ. Loue’r - -
il (R SO U S sl widlrece S,&«telov .. PN 4 O N - [ g

creas of operation. Tie progress .alc

[

wucece for use Ln criticsa
in recent years 1g measitred in warny different werys. Tre Loos
covious 1s tre performance anc capabilities ot the r.actine, CZci.e
cf the other criteriz, hovever, are ecgually inmportant. Tieoo
Lould include increased vocatulary size, distinguisting tetivcern
€asily confusing worus anc mirimizing tne effects of ncise and
otner interfaces, This crapter will aiscuss sonme c¢f toe treory

tentird Continuous Speech PRecopniticn Cvsterns.

B. DEFINITION OF TERMS

Tre real meanin, of speech recognition may see. irtuitive,
but its derivation and appropriczte apgplications willi be descrivec
further to preclude possible ccenfusion, and to provice & ccoLnlcl
tase tor universal understanditi..

Speecn hecognition can be defined as the process of trurs-
forring the cortinuous zcoustic speech svwbol into qiscrete
represertations. Trese symbols niay te cssi ned proper seuningCs
anc wnern conprehencea, may be ucec to affect responsive behavior.,
Tre neyt major distinction is mece tetweern Connectec (Continuous)
Sgeech, or Isclatea (Discrete) Cpeech. Connectec Spcech is thut

1n which toere are no signiricant pauses. An exal:iple would be o

14
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Sealtence 3p0den @l & norial r:ite. It is & Girldicult tole Ior
computers Lo distinculsa celween where Ohe wOrG wliuldy Lhou e
_ rext worc cesins, Isolcoted speec: does nobl nave TI1S Lreulel,
s3irce sl riricart peuses (il.e., Turn=-Latic-=0n) crc Citenl =ncl
To 3llow Gistincticrn., Tihe "ogttoneline" Zcul Cioon. oo

_ cysten 13 to rapldly anc cccurstely interpret toe ucer's jniut,
ard tnen select anca respond anpropristely. There 1s no couct
130

.}:I tret it 1s easier to nake ccenputers recognize WGras seCavlt 0
__ isolation, or at worst, spo.en in broken phrases. In fact, there
cre several exanples of this on the market today. 2y tre sane
::-‘:: token, however, speckirg with isolated words or broken pnrases ic

R and 51

: C. CONTINUOUS SPEECH RECOGNITION BACKGROUND

difficult for hurians to acnieve, and tence not desirable., [Ref. &

- AsS the cost c¢f equiprent declines, Continucus Voice Systens
- are recelving increased attention. Concentrated researcn started
- .

in 1971 when the Advancea Kesearch Project Agency (DARFA) of tie

_::-_: Lerertnent ot Lefense eallocated $15 rillion dollars towarc -
-.: program called Speech Understzncding Research (SUR). It vas toe
!" largest single project ever uncertaken in speech recognition, aha
'.:' succeedec ir develcoping macnines that were capable of "understencin. "
' continuously-sioxken sentences involving a 1060C-worc vocaouliary,
S

: (Fef. 61 Although the DARPA project was not the first to researcth
:’,\ continuous speech recognition, it spawned the idezs of severci
g

:Z::: otier companies who follcowed suit shortly thereafter.

.'\'.
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Tne DARPS urolect cawe to & oene irn 1975 witn & lene-cuilted
ceronstration of several riew systens thet coula understanc corvinaouc
SpUwen sSerntences, fvern LOOULrn TrRé refuits were fer [rer Lueriecis
Taey well extrerely arnlicitening., Toe Uarey ZLSten. Ior sxunLllo

o

Talr exce2cec 1vs cegi.n go&lils oy correctly unierstarcir, U L7
Lne sentences suvcwneh oy l'ive speakKers. It usec a 101l-unura vicie-
LLE&rys anc a nignly-constrained grani.er cf sentences relevent to
¢ task concerning the retrievel of documents froo tne computer
nencory.

In 1972, IBM ueveloped a systen for cutometic recogsnition of
continuous speech that correctly recognizec 9t% of the 7 ci.it
nurbers, with a per-digit accuracy rating of tetter tharn §94, In
1976, Texas Instruments developec a systen successful in verifyin,
tne speaker's voice before pernittin; access to tne iedium iteeli.
[fef, 0]

At present, there s a great desire to improve the quality of
continuous speech recognition technology. Due rpriwarily to itc
lrncreasec speeds haturalness and mebility, researchiers itave
recognizea its importance in nany variec applicetions (i.e., 4Lr
Traffic Controller training, key word icentification ir rnioritecred
conversations, conmand and control environments, cocikpit ccununi-

caticns, etec.), anu the necessity to explcit &ll capatilitics.

D. TYPES OF EQUIPMENT USED

Trhe NWISS was the nucleus of this experiment. In acditicn,
the VERBEX 3000 ana the Macintosn micrcccamputer were cortigured
for use as two cf the experinental input mecdiums, and tue periyieral

16
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‘toard attacaed to tne VIIC2 terminal ot tie VAX 11/7&0 usec zz

e VenooX Z0GCC iz currentliy tne "stezte o e oLt
re_oarcic Continuous Zpeecr. fecc,.niticon Systens. U L8 Lol -
ror use 1in incusgtrial andg ccemmerciel aprlicaticncy Gl Wures
well irn bothh hign end lcw noise environments Tre systen is
capatle of recogrizing natursl continuous speech of iniirite
lengtits and an output buffer of 28C charzcters per reco.niticn
set is its onrly limitation. [Ref. 7] Yiith a maximum of fcur
speecn processing boards, tne VERZEX 3C00 can recognize up to Zou
different words sgread over as nany as 20 different crainars., 2
firite linit to grammar size, based on the tctzl nunber of worcs
and complexity of the node transition network, is recessuary tc
2allow tne device to remain "real-time” in terns orf cornputcticr
speed anc mernory (i.e., stored voice patterns) requirerents. Trus,
the totzl application may involve up to 360 werds, but at any
instant the recognizer is dealing with orly one grarmar subset,
[(Fef., 8] The VEREEX 300C systern includes the Speech Applicaticn
Developrient Syster (3SPADS)., This system allows the user tc run
zpplications/software other than those procuced by VERDEX 30CC.
devertheless, any programn must be written in the progratin,
language Pescal in order to effectively control tne eopplicsticn,
It is through the use of SPADS that Lomobardo (an PSS gracuste
student) was able to aevelop a prograr in wnich voice comtanus

were uced in conjuction witn the warpgaming: scenuarios usec in the

17
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WISS. [Ref. U] accitional ecuipnent feor tee VIRIRFR 00U frocliuczsl
& Gifll sueecr urit woplcih prowpts toe user 1Cr Lid o Lent v Oorg
vonrase. Tohis urit wiil echo tne conwanc i sutsets ¢ poroles arw
regLes YC o oconiplete tre ccounaand., The subjects lin wrli o sxoerllonl
usve & Snurc Z01z0 reodszt (elese-specein.) Licoraepiaone (.
ceciceted input device), anc tre liliegler a2l 21 ternincl To sin.
the VELKLEX 3C00C system with the VAX 11/7¢C. This perticuler
terninal echos all user inputs inclugclinsg couwands anc erroar.
icentifiec as Control_K's.

This experinent required three input/cocutput teruinals
(VT=-102 series), threce status ocoard ternirels (VT=100 series) anc
three Ranritei colcer yrapanic display terninals., The tnree input/cutput
termingls were assigned as control, utpire anc naster., Zaco
subject (as well &s the umpire) had & colcr _raphlc ciszplay te
view the scenario in progress. Status becaras for tie two suljecthtc
providec accurate ccrtat information for the respective forcec,
and tone umnpire nac access to all informetion on a Special Cteatus

voard configurec for that puriose.

E. PREVIOUS NAVAL POSTGRADUATE SCHOOL STUDIES

In the past several years, there have been & nulititude of
cxperirents anc tneses developed st tite PSS to realizce tne pectenticl
aru linits of CSpeech Fecogniton. This section will review tire
finuings of a few of these studies 2s an attempt to sunmerize tuc

progress to date,

18
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In 1501, rescarco csceurrsa wiicn anhalyzed speccr rece_niticn

£ & means ¢ innrcve cpeed and relizcility ir the tes. ol i o_ory

intergretation, Tre pLurncse cr tiae experiment was to zllcow an

QU icer YC devote ncre tine HC concertrete on tne oC

R PR A T T S L e - . -
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discrete vcice system (i.e.,» Taresncle, TclC equitient) il

used to conduct the experiment, anc the analyst fcounu trat T.«

veice systen was appreximetely 509 faster than typec awsta erury.

As far &s "reporting accuracy", no significant differerices were

noted, [Ref. 91 Concurrently, in 1981 =z LPS student studiec tuc

practicslity of using voice systeus in a weaer gane environiernt,

The objective here was to play the game scenario utilizing a

aiscrete system (T600) and a standard keyboard. Perfornance

reasures that were evaluated included time requirec for ewzcn

irput, and the number of input errors., The gaie, entitlec Variare
tnvirormental Simulation (WES)s (later evolveo inte KWISS) provices
tire interactive, recl-time warpgarne used in this experinent., Tic
student's experiment suppested that the keyboard entry was reter
ana resultec in fewer errors. [Ref. 10] lihy then was tiere &
differerice in outcomes between these first two stucies? Apperently.
tre wethod of measuring the errors was different ir tie LG
experiment. Tne tctal errors for the vcice erntry inclucec recc =
niticn end operator errors, while the keyboarc entry totezls onl:
includec the typing errors. For the imagery intergretaticn expar=
iment, the rethous used to meusure errcrs for totn input devicec

was identical,
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Lo evalueale e uUse 0! continucus veice reco,nition tecinioo |

o

in a wer_ane envircnrent, Tre stucent developed tne spplilcoilion
sortware tc run the (1 ISS war_ane using the VERIELD 30C0/contiroous
speecn systern. This software bLecane tne founcaticn for t:ie
“right/lanson tnesis; the final tunesis before this experiuent.
Tre ocutnors of the tnesis, Vright and itanscn, eveluated tue
efrectiveness of three input devices (ccntinuous speeci, CluscCrete
speech and the standarc kKeytoard) while rurrnirg the IVIZS war cLe.

e ronintuitive conclusion sujgested by lUright arnd Morncon waes

tnat the keyboard players cid better overall. Furtrer researci

[
ct

seve scrie possible plausibility for tiis result. During Zcw li
sessions almost 2ll the «eybcarcd subjects uoveu tne keyuoarg
sanel cicser Yo tre CaT to alleviate z perceived ranaicap. & pOut
exo erinent survey also revealed that the keytoaru oroup had tue

i1, hest typing s«ill level of the three groups. Adcivionally

o

[,
-
2

-

tiie ciscrete system farea well below the other rethoas in tie
c.saority of tne comparisons, ance ever thou,t. srorter treinir, a3
reguireds, incorrect recogniticn vwas nore likely to occur unuer
varyin, levels of ambient ncoise and dissinilar user vcice patterns,

From tre results obtainecd in the Wright/Manson tuesis it cuan

te ascertainec that wrile trie keybcerd till remains an alternative

20
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cnapters of this thesis.

F. PROBLEMS OF SPEECH RECOGNITION

Wwithh any field of study there are nany proolens wiicr teb to

1)

irircer the progress of new technclcgy; anu Continuous CSreecn

PRl

Technology is no aifferent ir this regard. levertrelessz, ceverda:
adcitional factors must be considerea wuwrhen human ternavior io
involved., For instance: Can an inexperiencec user operczte 2 voice

system? Will the system accurately recognize uan incgividusl's

AP AP N T,

voice signals? In generzi, the blg_er tne svsten's vocatulary
capacitys, the more prior trezining will ce reguirec. Alsosy 15
ilarpe nurbter of sentences and alternative phrises need to ve
reco_nized, sdditional training mey be recessary. The vocabuliary
itselt plays an irportant role in cetermining the systens ebility

to recogrnize utterances with any degree of consistert accuracy.

.
-

In otter words, it is muct easier to recognize 1C0 distinct

words, trar to recogrize 100 "rtyming" words/phrases (i.e., a

»

"lipht house" vs. a "lighttouse").

Another difficulty occurs when there are "highly constraineag"

el gmeatstetes

sequernces of words (i.e., stcck numbers, telephcne nunters, ete.)
or carefully formatted phreses (i.e., air traffic control conanas,

fixed=lergtin comnands with each word selected from a predetermined

21
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vocabularys, etc.)., These weras Cr prreses require o rcore conLiele
Naiyeis e insure the proper context ol eacn worao. It 12 &liug
sxtremely ilmportant that the gpeuerer articuliate/onrunclete wics
werc in tne cowmanc,

¢ Of the Cl cest clfficulties encounterec when uewilin
speecr recognition is tre unwantecd avility of thre nicroprone Lc
rick up ocutside noise, or souncs from tre environment., Unhille it
is a fact that real life conditions may encounter cdditional

noises causing degradation in the systems ability to &accurately

recogrize words, the judicious use of avezilatle testing facilities
J o

will allow cptimun conditicns on a regular basgis. Ancther pcssibie

solution

is to use

"clecse~-talking"

microphones

or nezoesets,

These particular cevices zre zble to differentizte between ne:crty
sounds and sounds heard at a cistance. [Ref. 6]

Cost is anotner very common problern with this technclo-y. For
Research and Developnent companies and cowmnercial users, tie
iritial cost is very high. At this point in time, the demera for
continruous speecn recognizers is rot enougl to stinuizte the
significant nunber ¢f grants and contrzcts necessary for cuequate
research.

The gquesticn that is uppermost irn the mirds of mary corrercial
investors is not whether the eguiptent is affordable, Lut i
it necessary? Do we reslly neec a continuous speech recopnizer?
Some people argue that "isolated worc recogrizers" ere agequute
for ncst jobs., The fact still retains tnere is little doLit that

if imprcecveasy the sheer notility and tlexibility of ccntinuous

22
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ITI. MACINTOSH MICROCOMPUTER TECHNOLOGY

A. INTRODUCTION
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IEXLelrlerCad S i1 ey GG Lrolrail €rdy L8 oW redG NIis=0l vl . S=w. o=
ss a teclnolo:icel warvel in personral cowputers., deiy.n, neoviiy
or sywtols and asscclatec pictures on the screen, 1t 13 wocl:ined
tricrarily %c nelp peorle congquer couputer photia and ce &s =zasy
to use as 2 television set, It 1s this ease of use attritute taat
rade 1t so attractive as a possiltle testbed interface device itaor

warcate simulation. [Fef., 11]

This chapter will focus on sonie of tie terminolo.y irterent
:n an1icrocomputers, describec the origin/tack round surrcuncio-

acintcsn's innovative techrology and its adaptability to enjeri-
rental cesizans &nd lastly, describe the equipment that was useu

in tre experiment.

B. BACKGROUND

Trre Aprle Ccrporetion's Macintosni microconputer isg buizt c¢n

trree (2) prirary ideas:

1) seconc-generaticn Lisa technology (zn expensive desktop
ccnputer designed for conmercial use that pioneerec tine
merzirg of sraphics and "mouse"-criented peripnerszl
creration),

) reliatility ard low cost throuch irbrec simplicity.,
and

3) a maxinuwization of the synergisr possitle between narcware
and software.
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in Jenuary cf 19¢3 witnh tne Liss conputer. Altncu
"touse" (a2 pointing cdevice roughly the size of & pocic ¢f ciareties)
that permits users tc gSive commancs to the ccuputer via aru/narc
siocvements and button pushing, there are fceur (4) basic cifferences
from the Lisa that ma<e it seconc=generaticrn orientec:

ot
{23

1) a mucn tizher clceck speec (7.63 I'HZ vs. the Li
ItV

5.0

w

147

2) smaller memory used ncre efficiently turou.h the FCEILLOY
Lrecessor,

2) an elimination of &adc-cn peripreral carus tnroush btre
extended use of a high speed serial bus coupleu wito tre
irplernertation of "virtual slots", and

4) it allcws only one applications prograrn to be sctive ot a
time (an important limitation).

Althou.n this latter liasiteticn espect secus csericus in
nature, it actuglly facilitzetes the use of nultiple window orercticons
anag allows rneterial to be "cut end pastec" from ore docunent to
znother by a "clipboara" sarrangement. lievertheless, the wztserce
cf narcware slctc and tre lack of atility to run two siruitanecus
applications ure the two important separation criteris froax thaet

of the Liga technolcgy. [Fef. 121

25
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A Ly continin. tue functicns ctf rnery stenuarc cnlps inte ¢l .nt
> vrosretratcle locic arrcys, it nakes 1t possitcle for tae [acintoon
L . . . ~ . . .

. tC Keet its cnilyp count (ana trerefore itz grice) relativily —ow,

~ wedle sirultzneously urcducin, & wectine trut cac & reliacl. v
fii factor crarccieristically aescoléated Witho fUCH Slibael Coo,.Torli,
: 'ith only two printecd circuit tecarcs, 1t wes cleveriy desi.noel o
. ellminete the neecd for narawere fire-tuning durir; ascentuly or
;Ej use. It is tnis combinetion of reliatility anc siawplicity twréetv
. rakes it sn ideal training or input interfeace.
- Tuie Macintesti's hardware and scttware are rully optisizec {or
Ef maxirum potential. Trnis simply meens that tne rarcwere snoe sclfvware
~§ hhave evclved slowly cver & period of time thst has proviwuee 3
- mutusl "zive anc tuke™ assccistion. As & result, tune video Clspliay
s
:3 pardware design greatly sinpliiies the sorftware ceslsn; sllewing
-
-€ it to easily drazw squcres and circles, scéle text anc srajulcs
- and print screen iriages. Utilizing trls featire to its fulliest,
Ei Tcn Concanron (a PSS ;raduste student) was able to cevelop tie
- HWISS wargane interfoce progren in the DAlZIC language to eilcow
- the exrerinent sut’ects to play tne various wargame scenurios,
i? This projram sctivated the "user toolocx", whiclh 1is prisarily
T% responsitle for manipulating all the varicus relztive relationsnips

- between different units/cccessories in tne MCOCUUO processor, v
" stimulatirng the wincow and menu managers, the subjects were tnern
oo able to use the mnecharical niouse toc select wargaie COLLarGs Irci.

a two=cirmensional matrix of menu items. The selected input was

-, coosrdéinated through a resource nanzger facility which perpetuztec

26
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tie eventual Intertace necessary for connuricaticn end colierd
zctuaticn or the Vax 11/73C computer. an o exatrle of eLci. nenu

celurn fcllowed Dy 21l the pcssible user selecticre 1s conneire:

ct

o

*3
1
3

Lrnotre ricrorial secticn of the laclintost: lcrcconsu

i)

drrendix CG), [fef, 2]

C. EXPERIMENT HARDWARE DESCRIPTION

Tre tacirtcesh has received nunmerous accolades for its ispreszive
cesign. It is truly apighly developed micrecomputer that effectively
uses a rmechanical mouse peripheral &and a 32 bit microprocessor irn
a lightweight portatle package. It is its portability, functicrzl
simplicity and ecse of use that make it the ideal selection for u
user interface device,

The Macintosh microcomputer is 38 selfecontained unit (¢.75% by
g.75 by 13.5 inches) consisting of a rnain unit, keybtcard anc
mechanical mouse. It uses standard AC external power, u:s twe
serial ports and an integrzl Sony 3.5 inch disk drive which hclus
up to 4C0 Kbytes of information. Its standard 128 lKbytes of Ril,
ancd 64 Ktytes of RCM were reconfisgurec befcre the actual experiuent
to 512 Kbytes to asccomodate the slignt cornmand erntry delay experi-
encec by users at the lcwer configuration setting. The nine (9}
irech mcrochrone nonitor prcvided an &sdequate display of &l)
pictorizls, and its 5¢ key detacnable keybcard servec as a courer=-
table mecium for a backup typing input necde. The main source of
user irput was a small rniechanical nouse which is physically loved
in a rectangular series of hand movements to positicn an orscreen
arrow to the desired menu. Keeping the index finger positionec or
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a coenvenliently mountec Ttutton, tTie user maripulated toe Lcufe Lo

vesition tre Lrrow, and lUSsed She LuULLOn Y0 extonce oo

CooLedlred
wenlt anu select tne cppropriste comf and for sutsecusnt Lnn_ e 0=
tation, L detsilec gescripticn of tue rnechtanics 1rnvolves 1 e
coeraticn 1s again avellelle vy referencir. Agcernaiy 2. oo, 5:

RAMTEZ rnigh resoluticn colcr graprnics menitcors were useo to
display tne game scenarios Lo tie subjects at their respectlive
positions, and the digital VT1CO0 terminal was usec as & stztus
bcard for each NWISS session, Tne configurztion of the laborztor,
itself will te further described in Chapter VI, and a tictorial
display of the physical layout providec (see Figure 6.1).

A conventicnal cassette tape recorcer was used tc pley &
pre=-recerdec background noise tape auring eacn {'WISS session. Che
eiyht inch, eight ohm speaker was placed at a pree-establishec
distance from each subject, and an sudiormeter was used tc verify
the decitel settings for each light/noise environment specifiec.
Tiie pre-recorded ncise consisted of a cathering of cpuroxinetely
thirty (30) people speaking in a conversstional tone within an

auditorium. [Ref. 2]

D. SUMMARY

This chnapter has served to uiscucs some cf tne terrirolc.y
inherent ir the desi,n/description of the Macintost wicroconputer,
and has preserted some of the tackgrounc theory uwnd history
beriind its origin, Althouph there were no previous wargamne scenario

experiments concuctecd at thie NPC involving the use of the Macirtoest
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IV. THE _NAVAL WARFA RACTIVE SIM ON_S M__(NW

A, INTRODUCTION

Tals o L.ter cornllrs noLriel gezcerilsticn Oor o LLldl L
SuLICrt oo I TILE o 2XpErLLanT, e LCELGINICS wewWallle L o7 T

Y Lyt e R L e ot i g AL e _ T - - .
CrLerlLenly TLE TRZIUreS O t11eCUIVaneldl SelelTEel ol T onn ol oy

e

Usec to ccllect cate andg compeare the LWC CCLIAONLG InpUL LECrhnoLo Le

are glso descrived.

B. WHY NWISS WAS SELECTED

GVWISS is a real-time, user-interactive sinulatiorn of ruval
warfare, Its rission vwas originally to trein senior Lavel Cificerc
it force-level tactical decision makiryg and managenernt cf colianc
ana contrel. At the Navel Fostiraduate Schocl, LUISS resides c¢n
& VAN 11/780 cowmyputer, and the peripueral VT100/102 terninals aru

TN e er

LAY TEN srapnics termingls provide the necessary ilnput/outiut

moaules winen grouped together. Voice equipnent (i.e.» the YZhioLa

300C), ana "drop-down" wincow microccorputer technolo:y (i.e., tre

~t
-~

lacintosrn nicrocomputer) uwere used as intertace cevices i
zveliiatle mouules, anc all inputs and outputs were occonglisred
by tralred suvjects. NWISS was loadec, controlled ana woritcred
fror a thirce "comnmanoe" rcdule during these experiments. Tre
surpose of [VISS in this experinent was to stinulate ¢ stresaful
envircnrent tret would allow user intervention via LULIZD counanas,
Fror tre user's pointecf-view, it ras a lerge vocetulary ci
cerrands to cnange the view of the tactical situstior 1n tie

tattle arena, Ccouse cnanhges in Lone course anc speed Of venicleo
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lcads anc nissicus. "TSS can #lic srcW toe STatus o Tiw uler!t
Jorces con several weru Jelected disylays. fCcr Lils o enioriiarno
£CCu £tetlon consigtes i a correnc ircu Terr nhoy 0 Lol
3toUus Termirel and & visec Loniier too oLr ICHl Y eLva L Lo
¢ispesition anc ileentity. (def. 21

21T C

RWIZD was useo te suprort tils experinient teceuse 1it:

1. Crferecv the ability to present icentical tactical situcticns
to two 1isolated subjects sinultaneously. Tols conurolied
envircnnent aliowed a side=ty=side comparison of tie ccit étiu
irput wethods cnosen by trne isolated subjects when conirontec
cy 1dertical tacticel stimuli. Additicnzllys, the systui
was rescily zveilavtle at the PSS, and & pool c¢f trairec
operators were accessitle for "on-line'" consultation.

2. Provides a large svstem vocabulary. Consensus of opinion
was that if & small vocabulary was choser %0 rur the
experiment, the subjects may become bored tnrou.n sneer
cormend repetition., Aprroxinctely 15C words/utterances were
de¢nec necessary to properly corduct the veriety cof
irherert missions witrin the cepabilities of an Aircralt
Carrier EBattle Crougp. Twenty conmands relatiry cirectly
to the contrcl of the tactical force cispley ucre cloc
inclucdec., Tebles of tne conplete vocabularies for tone

two 1input technologies are included in A pen01ccs £ G
Trese vocatbuleries were precetermired and were liaites ov
tne size of the memory of the VEREEX 3000 system. Usin
trne forces ancd cownmands in these subsets of tre LL1LD
dictionary, f{cur previously developec scenarios uere uce
as a3 meciun for stiwulating subject irterest, zhu for

generatin: a mearingful MCZ. [(Ref. 141
In 211 four scenarios., the Crargje anc Neutrel force zcticng,
cefensive posture anc readar erissiors cortrol (LHCOHU) ctztus were
sreprogranmfr.ed., Crange aircraft wereelirinatec fron thiis experivernt,

toc avoiau unnecessary system progran coumplexity. The twe cvailszac

(3]

)-

views of the worla for the Elue fcrces were sinulated ch apiroyi=
netely the sare latitude, but were physicelly separazted in lonrituce

¢y 500 rautical wiles at sid=ccean.
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rars e Lna BULP L TLrces were eucr suructurec ap.ropriztely L
reslect CnL ViswW, Lohne SpeciflC Lrecess ror escocl.iild IIERTIOR:
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LLere were LUl separate views ror tre Zlue £0rces WiolC.o L.oloind

Tire sublects to irdivicuslly control thelr cwn ships anc tlénes.

C. SCENARIOS
Four unique scenarios were used in order to effectively rlcoce
subjiects in situations requiring tne use of tne &available LIS

vocebulary, znd to stinulate individusl/cifferent respon

n
[e)
L -
-

section cescrites tre vasic cpering force positions for escr of
the scerarics anc the accompanying military situation criefi:

[

for that scenario. The actual situation triefings gaiver Lo i

suvjects sre ircludea in Appencix 4.
i. Sceparic 4
Gne aircraft carrier, twelve PZC aircraft, twe Iri_ctec,
wnd an ettsck cubrarine are assigred to the Jlue roerces, oron,

forces irclude cne aircraft carrier arnc¢ six surface coeLuzgtentss
und are escorting eignt neutrel wmercnart snips in & convey toot
iz wcving south as shown in Fi_ure 4.1, The nerchnant cil;s are
recortecliy carrying nuclear and cremical veapons te an unluentliiew
Crange cliy. Hostilities hrave Leen declared between tae SRS
anc tie Grange forces anc the objective is Lo identilly cng ueltivey

tihhe Crance escort vessels without invelvin;,/destroyin: the ncrcet ort

SHtilps.




e'e . 1 . DT bl e Tl
AR v 4 '@ _.-/.v._':"'_"..‘.v"..'.‘

»

EReT

LN
VoA .

b
.

necessary Ltar, Todrforretion, cne alrcersft carrier no o tuc
Siionfts of five Zitzer zircraft, Teur Cror,_e suricce cocuototin wa
ro2 JCalticres Tetwder Trege Zlue torces, and Tuenvr Lol -

vessels are ot gncror cutsicde & fietitious narbor rzellitby wolivir_
to urload their carco. Hostilitles pgve pet veen declarec celween

Dliue

gltnougn tensicns remain riLegn. Tne ZIlle
rorce's mission is to use the assigned cirborne gircreit, cnu %ic
rercining aircreft carrier vased assets to concuct & strike on

the rerchant vessels. Fules of engagement do not perwmit firin . oy
thhe Liue forces until the Orearge forces nave fired on ther. Ffro:
thie opening positions as shown in Figure 4.2, neither tre nercrant
stiif's nor the Crange combateznts are visitle to the bBlue fcecrces,
out & nortrerly course is dictzted by the mission.
3. Sgenarjo C
A favoratle environment is present in whicn 3lue teswir,

ig te lccate ang identify as nanhy otjects as possible znu ceslonate

ther as Friendlys

four F14A aircraft to acconplish this nission, and Corbtatants
for votr flue &ana Orange forces, as well as several nerchant
si.ips anu fistin, vessels, are all in a 400 X 500 rnauticul oile
rectenzle (as depicted in Figp. d4.3). lio control of tre Llue
surface fcocrces was permitted te conplicate the tasks ot location

and identification.
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cencitions, Neal-=worly tine constraelnts &nc acconmpanyln. Lresouroel
were lipressec on the subjects by the scrnedule, and by tue welio-
erzte, overt actions of tne facilitzstors. Since all the szssicns

lasted tre same nunper cf pare nirnutes, tne nunter of coLnahas
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VIR

b T . . L : PR . -
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tee use o "Corntrol _L" as on errcr counter. First, in nie ViU
2000 speect. recogrition system, atter tre heybcarc

Lo enter en UVIEE cormernd not ircludec in tne 155 wora veceoulary.,

- -~ .y 3 o pove e 3 -, - .- . - -~ ~ -~ v -
toe M"Corbtrcl_n" cowwmanag is necessary Lo refurn wc
cr i€ couland 1nput saguence, Tnersiores tT.ls wse

Coes net Incdicote an error, cut tioe correct use

Secorncly, 1t could ve tnast tne sutject's uttercrnce/worc
recognizea oty the systen: anc the subject elected ¢C enter i

command manually. The result is the sszwne as in the first case:

tne avort conrand must be used to return to the

comr:and input sequence. In & celibercte attenpt to

rarticular "discrepancy". the authors' eveluated the prirtout of

the sessions irneciately following their execution

of the subject's retionzle btenind the selecticn

input could be interjected, and sutsequently disca

not intenced as anh error ccocrrection, Cverall,

considerations, it was felt that the "Contrcl_K" conmnr.ard grovicec
the btest measure available of errors rzde in enrnterin; ccul.ahius,

zgltioush it still wey rot te asg strorg a messure &s

commands entered.

E. DATA COLLECTION

Late collection was a&accomplished throuyn 5

wrograms of the VAX 11/7860. All col.mands enterec Ly the (W

subject's coumend terrinals were sent to sepearate f'i

a5 was the record of the unpire's game control

process providec a reccrc of all subject cctivity, cne ke
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cutzul wel tuer nanc-=ccunted to ceternmine tie nunter ¢! co.ul aned

Enlerss &nd ToE nULoEr o errors cormittec.

o Suditicnil coo S Warranted re_sralr; oow toe nunLir
G ceomencs ontared was actuaaly determinec. The sorcraft lzurc:
sequerce 1s wicely used, ana 1is the most lengtny and Ciiticult
corranc. Since the aircraft launch sequence involves 4t leust
five lines to be conplete, anc could potenticlly oe altorted

anywhere within those lines, each line of the five that was

correctly enterec was counted as a conmanc entered.
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A V. EXPERIMENT BACKGROUND

A. INTRODUCTION

g

Jeral lruéeLsnléent GCLOro were consSidered cCrucilil o

3UCCESS Cf Trif experinent. rlrst vesd tie cortinueéc ere Loy

N
[ e T Y

e Ccritical Mnarcware!" (l.e.s e Vod COLLUTor,
WISS warpenes, the VERZEX 3000 system and trne azcintosi, couputer)
Zeconrdly, & totul oo 24 sutjects were neeced tc participete irn

trie exrperinent. Decisions such as the length of ezch session, tne
randomness of tne sequences and the combinaticns of scernerios zrnc
environzents were zlso of major importance. This crapter will
cdescribe the actual treinirg and practice sessiong usir; tne
VERUEX 300C/Macintosh microconputer techninclogys, ciscuss the
tackrround of tne subjects, and elzborate on the deteils surrcurcin,;

tiie design of the experiment.

B. BACKGROUND OF SUBJECTS

Tre 24 subjects who participated in the exgerinent rac &
nyriac of backgrouncs. Twenty-thrce of then were artec forces
officers (i.e., U.S, Zavy, U.S, 2rwy, U.S. Alir Force, etc.), oo
211 were stucdying Cor.manc, Corntrol ano Communications (C3) ut toe
iaval Postyracuate School (KPS), liineteen were mele arc rour were
female, The twenty=fourth subject was a male civilian compltur
operator employec st LIPS,

All tne students participated in the experinent 1r conjurnction

with OS 4602, a requirea Operations Research course titled Cornmanc,

Cortrol anc Corrunications Systenis cvaelustion. A previcus Cperaticns

».
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Researcn course, 0S 3603 (Sirulation anc ‘Varcarina), introcucec
the stucents to tne LWISS backcround anc syrbcloev usec for twre
experiment, anc a similear course, C§ 34064 (itan=-Machine Interaction),
introocucec therr to Discrete Automatic Voice Fecceniticn Thecr.,
All the subjects were familiar with the basic facilities; tict
is, the dicital v71T100/102 kevboard terminals ana the Fartex
craphics ronitors. Mone of the subjects had ever usec a continuous
automatic speech recognition systern, anc sone hac¢ never usec the
particular headset-tyre microphone incorporated by the VERREXR
30600 unit. Accitionally, out of all the Macintosh players, only
five had ever used a mouse, anc due to the specific nature of the
software program, it woulc be the first time anycne hac playea the
NWISS gane using that device. The civilian procrammer was to e a
VEKBEX 3000 player, and although he was familiar with the MNWISS
game, he had never rplayed it usinc¢ the continuous voice interface.

The 24 subjects were diviced into two ecual teams cf 12
peorle. Each tear would only use one input cevice (either the
VERBEX 3000 or the lacintosh)., Selection was mace rancorly, ana
on that basis a VERBEX 3000 player anc a Macintosh player were
partnered so they could be scheduled for each session sirultane-
ously. Similar classroom schedules were the only matching prerec-
uisite, anua although the amount of exposure to the MIISS was
equal for all subjects, a similar statement could not be race

concerning each individuals corpetence with the sare.
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C. ENVIRONMENTAL CONDITIONS

The exverirent was constructed to sinulate a militery cornrana
anc contrcl center. Tc accurately represent this, rour cifterent
environnentzl concitions were usea. One of four cort.inations c:
noise ana licht levels was estatlishec for each run oif the exper-
irent, and one of four cifferent scenarios was usecd to allcw each
rlayer to experience a cGifferent set of circumstances anc environ-
mental conditions for each individual's warcgaming sessicns.
Acditionally, by alternating scenarios it helpec to precluce
familiarity, and any possible unfair aavantage achievecd throuch
intimete knowledge of one scenario in particular,

Noise and light conditions used for the experiment are surrarily
cescribed as follows: low noise (65 db), high noise (85 ab),
normal lighting (approximately 1 foot-lambert) and¢ lcw lichting
(lights ccmnpletely out; approximately .05 foot-larbert). The
introcuced noise was measurea in decikels with an audicreter
(on the C-scale), anc readings were taken at the subject's "ear-
level" with the stereo speaker approximately 2-3 feet away.
Licht conditions were neasured with a light meter. Vlormal light
conditions ¢f 1 foot-lambert were achieved by maintaining the
overhead track lights on and directec¢ at a 45 cegree ancle toward
the nearest wall. With the lights out in the lcw lighting setting
the only lighting available to the subject was the licht emitted
frem the associated CRT and Ramtek graphics screen,

To the createst extent practicable, physical partitions were

useu to maintain the appropriate noise/light condaitions throuchout
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each session. Full cocperction was experiencec¢ fron the other
users of tre C3 warcaming laberatory, &né a stable, contrcllec
experimental atrosrhere raintainec (see Fioure 6.1, Crarter VI,

tor 3 conplete Laboratory Laveut).

D. SCHEDULING OF SESSIONS

The MNWISS experiment took place in the C3 warcaring laboreztory
at the Naval Postgraduate Schocl. It was intencec¢ to be run in
lieu of the subjects schedulec¢ laboratory period fcr their CS
3603 course. The subjects would participate individually in four
sessions; each run was scheduled to last for 40 minutes. A short
brief/debrief period would make the entire session approximately
50 minutes in total length.

The experiment was conaucted from 15 October €5 throuch 28
October 85, and during that perioéd a total of 96 sessions were
recorcdec. The C3 laboratory proved to be an icezl lccation for
the experiment. Because the NWISS game is resident on the VAX
11/780, anc¢ the VAX, the VERBEX 3000 and the Macintcsh computers
were all located in the same laboratory, they were all easily
configurea ané akble to corrunicate well with each other.

The experiment was conducted early in the Fall acaderic
quarter to alleviate traffic ccngestion throughout the laboratory
by non-participants., Since the laboratory was dividea into three
ecual bays, each player was conpletely separated from the other
player, and in almost total isclation frcm other laboratory users,

Actual scheculing was done on a randomn kasis, and chances
were only made if conflicts arose between team rernbers. The

4
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o cocrerction exnibitec kv thLe subjects in this recarc was creatly
aprnreciated as only a few last minute chances hac to te race, fcee

arrencix B fer a conplete listing of sukjects, anc tne octudld

experirent schecdule of sessions. [(Ref., 16}

E. SCENARIO/ENVIRONMENT SEQUENCE

A separate scenario and environmental cordition was assicnec
for each session, anc each team played the NKWISS uncer all four
corkbinaticns. For example, Team 4 played the NWISS using Scenaric
A and Condition 4, Scenario B and Concition 2, Scenario C ara
Condition 2, and finally Scenario D ana Conaition 1. The crcer ct
assigning scenarios was ccunterbalanced for sequential positioning,
ané for both prececing and following treatment effects. [kel.
17] (See KEY in Appendix E.)

The assignina of environmental conditions was also adjustec
using the same methodoloay. The schedule was acherec to as closely
as possible, and even with three separate last minute session
chances, all subjects played each scenario anc environrentél

condition cnce,

o F. CONSTRAINTS

= Due to 1its secure environment, anu the fact that &ll the
wargaring scencrios vere already availatle on the VAY corputer,
® the C3 laboratory was the perfect place for running rilitary
warcgares, lievertheless, certain features inherent to the laboratory
2: itself led to the following constraints during the experiment:

i 1. NWISS is the only wargame available at the MPS that has
the software available to allow the use of the VERPLX
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3000 ecuipment for the input of voice ccrnrands. The
experirent was therefcre ccnstrained to usinco the VERREY
3000 system for the continuous vcice input.

2. Tre vhysical layout of the laboratory itself restricted
the rlacerment of the VERBEX 3000 ané Macintosn iniut
cevices to keer a lichtec¢ secticn of the lavoratcry cten
rcr other stucent use.

3. The versatility orf the laboretory allows it to be usec
for a myriad of student/instructor projects. Eecause cf
this fact the experiment hac to be ccrnducted at a tine
when the laboratory could be exclusively reservea, tc
prevent interference with the established environnental
conditions. As a result, it was necessary to comglete
the experinent in October. Additionally, the sessicns
hac to te designec to coincide with the reaularly scheculed
laboratory periods of the 0S 4602 students in orcer r.ot
toconflict with their indivicual schedules. The combination
cf all these particuler constraints prudently linitec tbe
actual sessions to four per subject. Each session lastecd
approximately 50 minutes to allow sufficient time to
properly brief the subjects anc collect pertinent data.

4. The subjects were rancomly selected, an¢ gpermanently
assicnec to only one rode of command input due to the
previously mentionecé time constraints, as well as to
increase their personal proficiency with the assignea
input device,

G. TRAINING

1. General

As delineated earlier, all students were assignea to
either the continuous vcice recognition system (VERBEX 300C) or
the Macirtcsh microcomputer lccated in the C3 Wargaming Laboratery.
Each individual was given a thorough briefing on how to use the
appropriate device, and how to train the eqguipment to cither
recognize their urique utterances of the designated NWISS ccrrands

(for the voice), or enter the necessary comnmancs selectea from

the aprropriate "cdrop-down" disgplay window (for the Macintosh).
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2. Epnvironment Durinc Trainipng Sessjions

Norrmal laberatory ligntinco ccnditicns were allcwed thrcuan-
out tne traininc sessions. This normal level c¢f cne tc twe fecot-
lamberts woula be ertlcyec¢ curina twe cf the exnrerirent's four
sirmulatec¢ environrertal conaitions, anc simultaneously racilitatec
NWISS phraseology reference for the user's refariliarization/
retertion,

2 cassette tape supplied continuous background ncise at
a level of sixty-five cecibels., A previous vcice experiment hac
aetermined a direct correlation between the consistent use of
this decibel noise setting and the best possikle climate for
voice recognition. [Ref. 18] Besicec its acceptance as the best
noise level for recognition accuracy, it was discoverec¢ that the
background noise with the presence of a fixea air vent recirculation
fan would provide the mininmum level of noise present thrcuchout
the course of the experirent.

3. VERBEX 300C Vcice Training

To allow the VERBEX 3000 system to react properly to the
150 preprogrammea hWISS commanc worcs, it was necessary for all
designated voice subjects to engage in two specific phases cof
vcice recogniticn conaitionine, The first phase recuirec the
consistent repetiticus uttering of all 150 worcds indiviaually in
order to allow the VERBEX 3000 unit to logically associate each
word with each users unigue voice characteristics, ana then
physically enroll this "transforred" version of the word into its

merory for later recall/reccgnition, This procedure took an

48




AABAREE

b
.
\~
o~
A
-

e Ve
D
.

LN AP
v ‘. b
., .

S,

)
v T N

P N
Wit

l.'h

Y

v,

w
VR
[

- - w
)"r"",l'. LT
a '_......a‘,_v £

a2

Ly

Tr LTy TYTYw vy

" \-.-.7.-v_'v:-"

averece of 40 minutes for each user, ana although a stendarcizec

preoenounciation of the wecrd was suprlied ané encoutracec , tne

-

subjects were free to substitute any utterance thev cesirec [or
the VEPDEX 3C0C preompt (if it was remenberec anc usec Curlpnc oie
actueal wercaring sessions). In the second phase, a raxirum oL
three of the 150 possible utterances were cocncatenatec, ana then
groupea by similar usage into nine specific grarmmars or sections,
Each partial cormrana phrase was then repeated continuously, and
as consistently as possible (using voice inflection and vclure
control sinultaneously ) ty the user. By design, each utterznce
was repeated approxinately 20-23 tirnes in different sets within a
specific grammar. It was also recognized that although some ot
the utterances viere unigue to a specific crammar, cornmands such
as "Control_K" were common to all grammars, anc¢ therefore treinec
more than the rest., This phase was the most demanding anc repetitive
in nature, ana required approximately 5.5 hours to ccnplete.
[Fef, 19]

At the conclusion of the enrollment ancd training ghases
each individual received a 30 minute practice session while
interfzcing with an MNWISS warcaming sample scenarioc. This was a
ronitored exercise stressing verbal consistency, volurme control
anu refamiliarization with NWISS commands. For a complete listing
of all the grarmars, the individual procedures involved with
introaucing personnel to the environment and all of the inuividual

woras that were enrolled, refer to the KWISS/VERREX 3000 Users

Guide, Appenaix F,
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4, Lacintosh licrocomputer Treiping

Yihile corrmana input accuracy in the vcice environrent is
tasec on regetition courlea with consistency, the pcint seiect
methoe innerent in Macintosh's mcuse recuires manual cexterice
and practicea digit nmanipuletion. To allow the l.acintosh user to
interface with the warcaming scenario resident on the VAX conputer,
a rprocram was written in the lancuage BASIC to provice the user
with corrand worc¢s from a limited vocabulary. The program sinulates
the VT100 terminal in that it allcws information communicatec to
the VAX to be displayed on the screen for analysis. It pernits
the sequential selecticn of wecrds anae limited phrases thrcugh an
appropriate column header and its associatec "darop-down" winaow;
all operatea anc selected via mouse technclocy. A capability alsc
exists for the user to enter the manual moce anc type commanus to
the computer using the attachea keyboara.

Training for the Macintcsh was accomplished in an “"offline"
rnocde which allowed the user to make full use of all cperational
cornanuas, without the response of the VAX cormputer. Each user was
given a 15 minute orientation brief on the use of the rnouse, anc
the subsequent self~genercted training in corranda selection

averacea 35-50 minutes.

H. PRACTICE SESSIONS
1. itial Individual Tas)

After training their individual speech patterns the

subjects were given written instructions on how to ktring up the

N NWISS game andé initialize the VERBEX 3000 ana Macintcsh
U e
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-~ micrcconuuter, They were civen a list of aprroximately S50 serarcte
IWISS tasks to perform by issuing commands using vcice anc tne nouse
peripheral input. While the lists were cifferent for tne continucue

anc¢ Macintesh inputs cecause force nares ana call sicng wers

uifferent, the general set of tasks were the sare. The tackes wetre
very specific in nature to recquire the subjects to put thern intc
acceptable NWISS format, anc then enter the corranas as a reccc-
nizable speech cr Macintosh input.

There were several rpurposes for the indivicual practice

sessions described above; especially for the VERBEX 3000 users.

)
v

L

It helpeca to identify problems with recogniticn (so that subjects

.”.ll

could retrain vocabulary/refresh their memories), and it was
useful in teaching subjects to take a general task and convert it
into KWISS format. This was especially important for VERBEX 3C0C
users in that the necessary pauses between phrases were requireca
for the different grarmmars. Most users initially thought they
were having recoanition problems, when in fact they were nct
pausing in the proper places. The authors participated in these
practice sessions (cne on the VERBEX 3G00 and one on the tacintosh)
so that a better feel for the problems encountered by the subjects
coula be experienced first hand. [Ref., 2}

Enhancenent of the experimental desian was achieved by using

subject training that allowed the identification of "obscure"
NWISS vocabulary not often trained by the VERBEX 300C users; or
inacvertently overlookec by the Macintosh subjects. There was an

adaitional problem with VERBEX 3000 kecause while an individual
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A1l subjects went tnrough a practice LWISS sessicr rerore
the actual experimentzl testing, ancd (as descriped in Ciharter VI)
21l subjlects were zassigned to either contiruous volce, .scirtosn
s.icrcconmputer or keyboard entry. There were severel reasons tor
this practice session. Sirce all of subjects rhac recently conpletec
a separate classroorn experiment using UWISS, it was necessary tc
refemiliarize the voice users with the names of the forces ftor
wWricr. they nad previously treinec their voice patterns. In accition,
it was fourd that in the najority cf cases (cue to tne lzar. «
number of students present in each grcupl), all the subjects werc
not zble to rotete through the specific position that zllcued
tren to actually input conmands during thie runring cof the session,
Thnis sanple scenario gave each indivicual an irkling of the type
of commercs to be performec during tue actual experiment., All
sutbjects had access to status boarcs snowlirg their avezilatle
fcrces, wrnicn nade the rememberin: of nanes less of proolem witr
cortinued practice.

Tre practice sessicns proved to be very irstructive for tie
authors during the actual fpreparation for the experiment. These

sazple sessicns used the actual test experinent foriat, anc tie
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observance of all the c¢roups in a "dry run" insurea that rrocecures
tsea later woula be acceptable. It also servec to verify that
there was anrle time to complete the session and cather resultant
¢ata ip the scheculedc 50 ninute perices. All environnental conaiticons
were examined, &nd the correct positioning of sterec speakers anc
settings on rheostats was noted to insure ecual noise anc licht
at both positions. This also servecd to instre that the settings
coulc be easily duplicated during the actual sessions.
3. Conduct of the Practice Session

The authors had prepared the laboratory before the subjects
arrival sc¢ that all eguipment was turned on, the appropriate
NWISS scenario was initialized and placed in pause mode anaG the
voice patterns for the intenced VERBEX 3000 user were lcaced into
the system. A command to save the session was incluadec fcr rost
analysis tc insure that the desirea data was actually beina
collected.

Befcre the start of the practice session, the subjects were
given an administrative briefing about the practice run, anc
concerning specific instructions for the test sessicns. The exact
iteme covered are shown in Appendix C. Following the aagministrative
briefing, the subjects were briefed on the particular rpractice
scenario. Each individual was supplied with a sample list of
NWISS commands to be used for reference during the session, if
neeced, A verbal briefing on the rission was also given to all

subjects, and any cuestions were answered,
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The NWISS gare was cllowea toc run for epproximately 30
rinctes. At the completion, the subjects departed anc, if another
croup was tc core in, the authors prevarec the laborztory ccccra-
ingly. &Acuitionally, cories c¢f the photcorcpnec care screens
were printed at this time. As was previously mentionec this
prccecure was only performed for the first few sessions to verity
correct information, anc to cdetermine how long the entire analysic
process would take. Printouts were not necessary for all the

practice sessions because the data would not be used in the experinent.

54

) Ce s . [
"‘n"‘v"-—‘.'\ CHRC SR




7 VI. CONDUCT OF THE EXPERIMENT
R

o A. INTRODUCTION

jﬁ Tihis chapter will cescribe the layout &ena cecntrol of tie
'LS laboratory, the actual concuct ot the experiment anc the retrcc
\

g used to record the individual sessions,

i B. LABORATORY ENVIRONMENT

- 1. cConfiguratiop

.j} The NWISS Cormana and Control laboratory was civiaec into
3& two incependent bavs (each configured approximately sixteen
e feet high by eighteen feet in length) and was used to sinulate
Qf} the environment for the experiment. The following ecuiprment for
ﬁ; each of the two input noces was selectively located in its respective
. section:

$¥5 1) a Ramtek graphics screen with a separate stereo speaker
aN beside it for producing background noise,
R

t) 2) a VT100 garme status terminal which was usea tc retrieve
sl cane inforriation only, &ana

iﬁ: 3) a player terminal (V11062 for the tlacintosh or ADN-3]1 for
- the voice) which allowed cormands to ke physically enterec
" into the corputer.

ﬁg_ Using the ADM-31 as a validation device for character strings
‘$§ enroute to the computer, the vcice subjects were akle to nonitor
‘..'_:,
v, their inputs, change/cancel incorrect entries ana use the kevhoocd
| J . . . . . o .

iuf (on isclated occasions) in the event vcice recoqnition provecé to
b
Y te an insurmountable problem. The laboratory's physical layout
B
4 \- . o - . s . -

e provided the subjects with easy access to all terminals, anc the
X experiment proctors coula evaluate the prodgress of each sessicon
b 55
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using the VAX/NWISS control station in the Control Bay. Acditicnal
evuiprent vas locatea in each bay, but was separatea by & pertition
... 0CT wilrectly associateu with the experiment itcelf (zece
sloure 0.1 for & conulete Leavcratory Lavout).
2. j a , c

Personnel traffic was not restrictec¢ Guring the incivicual
veice/Macintcsh practice sessions, but durinc the actual testc
sessions, access to the laboratory was rore restrictive ir nature.
While the experiment was in progress all personnel wvere requested
to use the rear entrance to preclude the distracticn of the
pneumatic sliding door, ana to prevent uncesirakle/uncontrollec
light fromn entering the controlled surroundings, Laborztory users
not involved in the experiment were advised that use of the
facility was defaulted¢ to whatever noise anc¢ light environment
was currently in use during the experiment. Due primerily to this
precauticnary measure, the environmental conditions which had
teen adjusted and neasured before each run vere aceqguately

preserved,

C. TEST SESSIONS

The procedure for the actual test sessions was an exact wupli-
cation of the practice sessions. As before, prior to the arrival
of the subjects, the proper PNWISS scenario was initialized anc

the vcice patterns for the subjects scheduled were loaced intc

-
-
-

.
-

the machines (see Appendix E). The subjects were briefec¢ in

»
L] I
o ¥

accordcance with Appendix C and provided with a copy of the applicatle

DAY
LY
.

scenaric for their perusal. Any peculiarities within a given

‘a s
et
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Figure 6.1 Laboratory Configuration
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o scerario which the subjects woulc not nornally have experiencea

-l * -~ ul
Z rreviously were rcintec out, anc any cuestions were answerec.

M

S .3 e briefs . : - .- 1

N Fcllowine the briefinc, the actual !T.ISS sessicn cecanr. ~lter

-._\

NN the subkijects went to treir rositions, the proper roise anc licatind

LR * r
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levels were set, anc the cgane vias startec. All the sessions were

N

run for forty minutes, Personnel who had repeatec cifficulties

s o
5 -.._-. y
oa ey

x
0

.
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wvere given assistance as necessary. At the ccnclusion of each

run, copies of the garie sessions were printed out ana annotetecd

-
P
“y
.

for later classification. The forty minute gane time pcint wes

-y
-~ 7
SNy

noted on the printouts, and the numrber of cornands anc¢ "Control_K's"

Dalaral
*
o

0

entered were computed. [Ref. 2]
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While the rmajority of the experiment sessions were cornpletec

as planned, scne rescheduling was neeced due to the aksence of
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personnel, or to some unexpectec NWISS game problems. Rescneculing
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of personnel created no particular problems because each input
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nethod was usec¢ to play an individual KWISS session, and the
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proper scenario &ana environrental ccnditions could be reset feor
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any indivicueal makeup as recuired.
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VII.  DRATA ANALYSIS

A. INTRODUCTION

The turpose of thils exverinent was to evaluate tlhe errtectiveness
Ol tvC Celiputer input cevices uncer verious environrental coenaltions,
Since & warcare scenaric was useG, the ccnuiticns sirulated
tactical or Commana Information Center (CIC) environrents. The
nvpothesis for the exueriment was there woulc be nc significant
ditference between using the VERBEX 3000, the Macirtcsh or the
kevboarc systems., As stateé earlier, the results were basgec on
the positive leasure of Effectiveness of comparing the total
nurber c¢f conmnrands entered, and the totzl nurber of nistakes rade

while entering the commancs.

B. DATA SUMMARY

The nurber of cornmanas entered was ceternined by surring the
"orcer entered" lines. As previously noted, the only excepticn
was the aircraft launch sequence which was countec¢ as either four
or five; Gepending on whether or not "weapons were lcacec". The
nistakes were determined by sunmring the epplicable Control_K's
that were correctly and celiberately enterea. Raw data for tne
experirent is listed in Appendix E.

Takle 7.1 is the key which describes the envircnmental conciticns
used in the experiment. It shoula be used as a reference when

analyzing the other accompanying tables anc ficgures in this chapter.
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TABLE 7.1
EXVIRCIMENTAL CCLCITICLS
CCISE:
LOW -~ 65 Decibels (cb)

EIGH = 85 Cecibels

LIGET:

NORMAL 1 Foot=~-lambert

LCW ~ .05 Foot-lambert

Table 7.2 summarizes the mean nurber of corranas enterec,
based or the variakble ncise/liagnht conditions. Figure 7.1 cisplavs

the cata in graphic form,

TABLE 7.2

MEAN NUMEER CF COMMALDS ENTERED

Environrental Conaition: Noise/Light

Input Low Sta Low Std High Sta Hiah Stc
Cevice liorm. Dev Low Dev Norm Cev Low Dev Lvg
Verbex 55,3 23.4 69.8 23.4 40.8 15.6 60.7 27.3 56.7

Hacintosh 28,2 9.4 43.4 10.0 44.4 16.8 ¢7.2 11.8 40.8

Keyboarc 74.1 15.9 71,7 19.6 79.0 27.8 71.5 19.5 74.1
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Table 7.3 surrarizes the liean Number ct Control_X's entercg,

vaseG or the variakle ncise/licht concitions. Figire 7.2 ciscl

Ve
S

[ 9]

the Gata in crannic form,

TABLE 7.3
HEAN MUBBER CF COLNTROL_K'S ENTERED

Environmental Condition: Noise/Licht

>
v

Input Low Sté Low Sté High Std Hich Stad

Device Morm Dev Low Dev Norm Dev Low Cev Lvc

i
.
LY

Verbex 8.3 8.7 4.5 2.3 5.3 3.8 5.3 4,1 5.9

AN IR AR e e Jor v 0 i g 4
g ' [} . .
P

e e T,

f « ..
. VTP T R
. > . S
PR .o
. e LT

_-::t :'aCintOSh 7.8 3.7 5.8 204 6.2 305 7.8 4'2 6‘9

Ty .
.

Kevboarc 5.6 4.3 7.7 8.0 7.6 3.6 7.3 6.4 7.0

[ n.' Ve %

LI

Table 7.4 sunmriarizes the Mean Number of Corrands entered based

2
3
Ve

on the trial number. Figure 7.3 displays the deta in craphic forrm.
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Input
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feyvoard

TABLE 7.4
B SUNBER CGF CCHILALIDS ZUTEHLD
TEIAL MUMBERS
Itd Std Ste T
Trar BESYY Znc Dev 3rd Dev -
50.0 211 51.5 19.4 £0.1 29.2 55,2 2
27.9 9.2 38.6 15,4 47.0 7.¢ 51.3 12.c2

"ean Number c¢f Control_X's enterec

Humber. Figure 7.4 displays the cata in _rar:iic
TABLE 7.5

MEAN HUMBER CF CONTRCL K'S ERTERED

TRIAL NUMBERS
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C. STATISTICAL METHODS

n

Cnce tre cata tron the experiment was compilec, twec-wav analvsi
ot variance technicues helpec evaluate the results, Tweo statisticel
arnalvsis sortware procrarg resiaent in the IFD 3033 mainfrirc
conputer were usec to facilitate tne calculations, The first was
MINITAB, and the seconc was the Statistical 2Analysis Svstern
(SAL) .

In testing analysis of variance the following two assunntions
rust be made: 1) the populations from which the samples care can
be approxinated clcsely with normal aistributicens, ana 2) they
all have the same veriance., [Ref., 2C] For each case, the hypothesis
was testec at & confidence level of 95 percent. Accitionally, for
each environrmental condition (i.e., ncise/liaht level), a2 retio of
the number of errors that can be expectec per the number of valic
commands entered was calculateo. This was computec for each cf
the three input devices., Finally, an analysis using SAS was
ceonductec as a backup for some of the data that was analyzed

using the MINITAE program. [Ref, 21]

, :
LAY R

D. ANALYSIS
- 1. Iotroaguction
:; As with the statistical analysis, it is cdesirable to use
-
fi as many Gata samples as possible. Since it was difficult to
. . « . .
o corrit a large number of subjects to the experinent, each ot the
- 24 subjects rparticipated in four separate sessions, thereby
{5 totaling 96 sanrples (VERREX 3000 ana Macintosh). Again, the
-
&
2 |
;: 67
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Kevboarc date was that which was corpiled from the Viriant/liancon
exverinent.

It was now important to ensure that the scenerice were
variea enocuch to be an "inderendaenrt session® for the subiecty, cc
tnat no unfair acvantace would cccur c¢uring a trial rur, The
two-way analysis of variance was obtained between the nurber cr
cormands enterec and the different scenarios used, Alsc, a two-way
analysis was conducted between the number of Control_K's entered
and the cifferent scenarios used. The result was the same for
each, which indicated that neither one exhiktited any siagnificant
difference. It is therefore reascnakle to assume that the experiment
consisted of 96 individual sessions. Thke Wright/Manson experinent
consisted of 13 keyboeard operators who also plavec the identical
set of 4 different scenarios (totalling 52). The cornbinea total
is then 148 sessions (samples) for this experiment.

2. Best Environment for Each Input Method

It was expected that each input device would Go better
uncder a specific combination of environmental condaitions. For two
of three devices the results also showed that the combinztion
that provided the c¢reatest number of valid cormands to be entered,
also providea the fewest pnumber of errors (i.e,, Control_K's).
This is a desired situation and is reasonably intuitive, What
follows is a brief description of the best environment founc for
each particular input method. See Figure 7.5 for & listing of the

ratios (errors per valia commanas) for each device.
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f? For the VERBLX 3000 system the createst nurber of valic
1; cormanus vwere erterea uncer a low noise, low light ccnaition,
A; Concurrently, the tewest errors were entered uncer thcse excct
,? concitions. BaseG on the F ratios calculatec after rerrormine &
&_ two-way analysis of variance (at the $5 percent level), tnere was
-ﬁ NO significant cifference tetween the number of cornands enterec
:i anu the environrental cecnditions. The same result was realizea
f_ (NO significant difference) Ltetween the nurber cf Control_K's
ii (errors inputed) and the environrental conditions. That is,
;i although there is a "lowest ratio" for the VERBEX 3000 systen,
qg there is NO sicnificant difference between the number of commancs
;i entered or errors entered, and the environmental conaitions under
vﬂi which it was used. As expected, the lcwest ratic (errors per
Eﬂ valid cormanc entries) care under the same lcw noise, low light
;i condition. (See Appendix E for actual Statistical Data.)

ﬁ; Fcr the keyboard system, the highest number of valia
2 cormrancs were entered uncer two conditions: 1) lcw ncice ana
Jﬁ normal lighting, and 2) low noise and lcw lighting. Pere acain,
o

f: the fewest nurber of errors were made under low noise anc¢ normal
o lighting cecnditions., Like the VERBEX 3000, the F ratio calculatec
;j trom the two-way analysis of variance revealed NO significant
S} cifference bcetween the nurber ¢f comrands entered (and the number
: of Control_K's enterec) and the environmental condition. Never-
'fi theless, the lowest ratio occurred under a low ncise, normal
:;E lighting condition.
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fer tre MYacinto:srn, tie niilnest number cf vzlia ccuranal

{3 ver2 entered under i n rcise, lcow li_ntiny concitions, 7oz
2' fewest nunber c¢f errcrs were enterez under lcw rnoise, lcw 11 ..%
iit concitions., A3 witn tre previous input devices, NO sipnificu:
:Ei Ciference w2s revegied oceluween Lhne nunper of cculorud erter-.
':? {¢r the nunoer of errors entered) and the environiental conariicn
x;j usec, cHere, the lowest ratic occurred wiile operztin, uncer lcw
i;ﬁ noise and low lichting conditions.

{\. 3. Best Input Megfhod for Fach Environument

gg This question was answerec using & twoeway analysis of
5% variance., Each environmental condition (i.e.» noise/lisht) shoulu
Oy reveal a desired input device which yields the largest nunocr of
;}3 ccmriands, and also the fewest number of errors. 8s in tte previous
‘if ' question, the retio of errors tc valid conmanus alsc revealed
R

b

some practical insight into which device may Ve preferztle when
using a particular ncise/light ccndition. The two hypotheses

stated that the number of conmnmnands entered (and the number cf

L?‘ Contrcl_K's committed) would be equzl for all three input devices.
'E; Conclusive results (tased on tne F ratio at 95 percent)
S

‘ig sicw there IS & significant difference betweer the nunber of
.ig corrancds entered and the input devices, In all four noise/light
E%i conuitions the XKeyboard operztors erntered more cormands thar all
Eé, tne ctrer subjects. Tris was not the case. however, when a weisure-
f; vent of the number of Control_K's conmitted was taken, Here, tne
:E? two=-way analysis of variance revealed no significant difference

£ a4

az.on;, any noise/light condition &nc the input devices. Even on

i 5

NN
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exarinine the raw data it was shown that NO clear acvantace
existec for any perticular cGevice., The calculated rzatios (sce
Ficure 7.%) aisgplavec the rclleowinc advantaces uncer each environ- 1

mentil conaition:

BEST INPUT METHOD
1. Low lNoise / Mormal Light -===—-=e-—w-- KEYBOARD
2. Low Noise / Low Licht -~~-==cew-- ~==~= VLRBEX
3, Bigh Noise / Normal Light -===eccec—e-- KEYROARD
4., High licise / Low Light «-=ec—v—ew--- -=- VERREX

4, Best Overall Input Methoa

This cguesticn was answered using a cne-way analysis ot
veriance. The F ratio was again calculated at a 95 percent cornficence
interval, and the hypotheses were the sarme &s the ones cescritec
in the previous question.

The resultes revealeca a sicnificant difference between tine
rean rurker of cormanés enterec¢ enc the input cevices, thereby
rejecting the null hypothesis. The raw data showec that the

keyboera operators entered more cormands than the operators of

L; the other cevices. The VERBEX 3000 players were only slichtly
!Eﬁ lcwer, while the Macintosh players entered an averace of 43
I

) rercent fewer corrands per session,

As far &s the number of errors cornrittec was concernec,

the one-way analysis of veriance shovea NO significant difference;

thereby accepting the null hypothesis that the nunber of Control_K's
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baNes enterea by all three input cevices was ecual. The raw cata showvedu
[

‘ only a cirference of 2 or 3 errors amongst input cevices per each
q

[\ s 3 T, VLY Y (1 + - & . - 2 <

L session, The VEEPEX 3060 hau tre fewest (an averace of 5.&), next
N was the llacintosh (wich 6.9), andad finallv the kevboarca (with. L.1).
v )

5 5. :l g Rt

o

o It was interesting to ncte that NO sicnificant learning
A

" curve took Eplace between the subjects when consicerincg either
. the nurkter c¢f conmands entered, or the number cf Control_K's
X conmittead. It is worth mentionino, however, that the liacintcsh
PR

L subjects increaseé the nunber of comnands enterec for each succeecing
ALY trial (session). This can be seen c¢raphically depictec in Ficure
i

ey

kS 7.3. The reverse was not the sare for the numker of Control_K's
N

i . - . . . . s

A that the subjects entered, and acain, neither was it sianificant
S5 (this can be seen graphically in Figure 7.4).

- E. SUMMARY

) To surnmarize, there were few significant results. EFven with
A the adceu benefit of looking at the raw cata, not all the cuestions
"

L

“~ - .

Qﬁ were answerec unecuivocally. None of the three input cevices
(o

O coulc be labeled as a clear-cut winner over any of the other
viﬁ gevices. Each of the cevices perfornec¢ best civen a specific set
. of environrental conaitions. Odcly encugh, the VEREEX 3000 and
.

S R i . . , Dy .

o Macintosh both performed best in the Low lNcise/Lew Light conditicns,
TY Tt

3 anu the keyboaru performec the best in the High toise/Nermal
s Licht conditions. Without recarc to the lNoise/Licht conditionsg,
= the VERBEX 3000 system had the lowest ratic (i.e., error to cerranc),
o with the keyboarc a close secona (.102 to .112 respectively). The
yor s,
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ENDMNC

'‘acintcsh enterec fewer cornranas than the otrers, ana wes ranhec
seccna when reasurinc the nurbers of errors comrittec., Aacitionally,

nc sicniticant learninc tcek place cirinc the Ifour sSencrlite

re

sessicne that each inuivicual rarticipatec in wurina the exzerireant,
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VIII. CONCLUSIONS AND RECOMMENDATIONS

A. INTRODUCTION
Tre cpjective ©f tonis thesis was to evaluate cifferent invuc

lnterraces to thne LWISS warcaming scenarios resicent on tae .l
11/780 cormputer. The two hypotheses were that the mean nurber ct
cerrnancs erntered anu the mean nurber of errors cormitted (usinc
eany or the three testec input cevices) woula be ecuivalent, While
the objectives of the thesis were successfully establishec¢ on toe

corpleticn ot the experiment, no single input device can be

sesicnatea as the "better" of the thliree.

B. CONCLUSIONS

Betore the exreriment, the authors of this thesis enticipatec
that the vcice system would outperforn the other cevices. By tne
tern "outperform", it is meant that the VERBEX 3000 subjects
would enter significantly rnore commands and conmit fewer overall
errors than the other cdevices. It was expectec that the liacintosnh
woulc outperform the keyboard sinply by virtue of its current
technology. In general, the analysis of the cGata Gia not corfirrn
these expectea outcores,

liany reascns can be civen to expleain these unexpectec results.
As far as the kKeyboard was ccncernea, most of the subjects wastec
little tire in moving their keyboarcs as clcse as possikle to
their wata input (CRT) screen in the low light condition. Using
the viceo screens inherent clcw helpec consicerably in locatinc

the correct keys; esgecially for the ncn-typists. Alsc, a post
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experiment survey revealed that the keyboarc ocreratcres were
exverienced typists by anc larce. By this it is meant that at
worst rcst of the subjects were able to use both hanus while oniv
cccasicnally lcoking at the keys., Bv inplication, military ciL:iicer
recstcraduate stucents are collectively nore likely to heve iac
typing experience (i.e., used typing skills curing their lencthy
ecucation/training) thar the general population. Their averace
lifetine exposure to keyboarc technology is high, ana acain this
perticular croup was abcve the norm. {Pef. 2] Or the other
hanu, none of the subjects hacd prior experience with either the
continuous vcice system, and only a few subjects had prior experience
witl the lacintosh microcomputer system. This brings into focus
the implications of the necessary training involvec for each
device. The VERBLX 3000 subjects trained with the voice system ar
average of six hours only one week before the experiment. Consicerinc
that it takes years of frecuent typing to become proficient, the
VERBEX 3000 subjects did well to keep up with the keyboard overztors.
The lacintosh subjects precticec¢ for about 35 minutes each,
concentrating totally on developing the motor skills necessary to
raneuver the arrow using the mouse peripheral. In retrospect, it
is felt that they would have perforrmed consicerakly better if
they had been as proficient (throucgh adcitional training) ir the
use of the mouse as the keyboaré sukjects were in usinc their
acquired typing skills. The raw date from the Macintosh plavers
showeG a slight increase in the mean number of cormanas enterec

for each iruividuals' succeeding trial. Although it was not a
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sicniricent increase, the sare stetement coula nct e nmace ifcor

tiie other uevices.,

cerforaec vell uncer certein noise/light conditicns, Tre VIERLLIL
300 &an¢ the tfMacintoshh hacd the lowest error tc cecrmanc ratio

unc¢er the lcow noise/lcw light conaiticns. Not surprisingly, the

U'hen locring at the ratios (see Ficure 7.%), cach cevice
1
|
1

Keyboerc operators hac the lowest retio uncder the high noise/norral
licht conditions. For the keyboarc and VERBEX operators, each hnhad
the lowest error to commanc ratio in two of the four envircnrmental
coraitions. Looking specifically at the "lignt conditicns" (without
regerd to noise), the VERBEX 3000 system haé a lower ratio than
the other cevices. Similarly, the keyboard users atteinec their
lcwest retio under "normal light concitions". Consicerinc the
inexperience of the VERBEX 3000 ogerators, they dic extrermely
well in the rost likely high stress, wartire environrent (high
noise, lcw light). The error to comrand ratio was .015 lcwer than
the second best, keyboard.

Although we can locgically conclude that the keyboarc aic
perform better than the other devices, it would be illocical to
conclude that the other input devices ¢Go not warrant further

research. Just lookin¢ specifically at noise conaitions (withcut

recarc to the lights) the VERBEX 3000 system hac¢ a lcwer ratio
than the other devices. Consicerincg the inexperience ol the
VEKBEYX 3000 operators, their ratio was only .004 hicher than the

keyboard subjects in the nost likely high stress wartire environnent

]
A

»

(that of hich noise and lew light conditions).

o
’- B

)
.
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inctier ares anslyzed was the presence of eny learnin., trence

the subjects ray nave received from previous sessions. lcne of

tire subt ects rerrforred sionificantly tetter cver tihe four trisls,
Tmile tris was nel necesscorily an encouracin, trend, Tilc rosull
surports tre irdezendence ¢of eacrh gcessicnhy, ToersiLyr il loiwu

sanple size or tie experiment itself mcre valia,

Cne finegl comrent should be macde atout tne likelincoc trat

D

inexperienced operators will often be at the controls of tie
input media in an acadenic or training envircnment. For exeample,
a senior officer (i.e.,» 0=5 or above) attending tre ileval ‘'ar
College will play similar war gamnes. It is highly unlikely trat
an individuel will have had prior experience using speech or
"menu-oriented" systems for irput connunication. It can thnerefcore

oe concluded that with a minimum of introduction to these device

]

zlrost equal perfcermance can be attained to that cf the experienced
tyrist 1f the syntax required of the game conmands is also well

learned by the novice user.

C. RECOMMENDATIONS

It is the opinion of the authors that furthber study is justitfiecd
concerning the potential of the three input devices. tefcre
znother experiwent is performed, however, it 1s recomnended tl.at

sufficient training of the subjects bLe conducted. It was felt

[

that the Macintosh subjects would have performed sigznificantly
better with nore extensive training and dedicated practice sessiouns.
Tris would have enzbled them to become meore familisr witti tue

coordinatiorn reqguired to effectively maneuver the cursor with ttlie
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mouse. The rproblem with this prcposal is the tine censtreint

rvcsec on poth the rlanning anc execution of the exverirment.

oo-

Cretimally, all subjects shoula te ecually skillea ir tne use of
tihe particular irput cevice,

Acuiticnally, tine scftware interface procram rfor the iacintesi
shoulc be rodifiec to facilitate a wuick, efficient anc accirate
ncce of input for the user. This modification woula recuire a
nore natural arrangement of ccmmands to allow an easier interaction
withh the sequence of these corrands recuired by the syntax desicn
of the software.

Accuisition costs for these cevices and any study of cost/benefit
relationships would provice adaitional fertile crounc for future
research. Current cownwardc trends in hardware costs, ana a cenerzl
lowering of costs for all technologies which zre driven bv micro-
computer advances in the marketplace, cause & "concept ¢f costs"
for these systems to be well worth considerztion.

N/ISS shoula be used as a mecium for any further experirenteticn.
The necessary peripherals are all established, anad it provices an
accurete sirulation of a real-time environrent. Varying cnviron-
mental conditions are easily sinulated in the C3 laboratory, and
the accessibility limitaticn makes it an iaeal place tc conauct
turther experirents.

In conclusion, future experiments shoula incluce the previcusly
sugcestea rodification to the Macintosh software anc the rost
@dvanced "touch screen” and voice technolcay aveailable. It is
telt that these three devices have the greatest potential to meet

the recuirerments for an efficient input mediumn.
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D. SUMMARY

if‘ .an's zeal to acccrirlish the ideal "man-machine" inter-octicn
?? nas allowed gicnificant procress to CCCUr recarGing inuut Cevices,
;; Tie keyioarc wvas rfirst, anc nas peen cepencable Lut restrictivi;
';§ soretires tc the point c¢r being inconvenient. Culck to auprcach
"?3 popularity were several "non-traditicnal" methocs; cne teinc tue
%ﬁ voice svstem. The ciscrete vcice system is unnatural anc berc to
{ih use for most users, while the continuous systern: is easier to use
?E anu nore convenient for the jobs recuiring user input anc nanual
-

¥§ labor sirultanecusly. Two other methods are the "pull-cocwn" neru
nY

anc the "touch screen" technclogies. Both have Lbeen successful

even in their early staces of cevelcprent.

lhan is cauickly approaching the coorstep cf Fifth Cenerction

b corputer technclogy. Therein lie "intelligent systens" whicn will
:5! give increasing flexibility to input devices of the future.
‘ii Unfortunately, there can be no "perfect" universal input methoc
Cj. aue priméarily to the variec recuirements anc¢ restrictions innate
'fﬁ to each individual job. Nevertheless, it follows that cortinuec
%3 research should be aired at producing a bocay of kncwlecge whicn
';Q would allow us to pick the best methoa of computer interaction in
_;ﬁ a stecific environrent. Althcuch it is recounizec that conputer
Ef speecs today are restrictec fron full use because of the slcwness
~;1 of interface hardware, the rate of procress in cevelorinc hich
aég speed CPUs is corpoundine the probler. Therein lies the inpetus
agi to continue toweru the develovment ¢t better input reaia.
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SITUATICE: Hostilities nave alreacay been declarec, anc Cranc
c

2
ftcrces are providing escort feor a large convoy c¢f carco sriv

AFFEMDIX A

SCENARIO BRIEFINGS

SCENARIC A

carryving nuclear/chemical weapons.

RIENKDLY FORCES: Ycu have aveilable one Aircraft Carrier, 2 Rnox
Cless destroyers, a Los Angeles class submarine (positionea north
of the convoy) ana 2 flights of 4 P3C aircratft.

ENEnY

FORCES: COreancae forcec have 8 ships escortina 1( nerchant

ships in the convoy. o air assets &ere presently availaktle, or

expectec,

[TIESICL:

Destroy all Oreange combatante without inflicting darace

to any carco vessels (due tc the nature of their carao).

A0} OF

POSITIVE

nurber of weapons fired¢ auring the session

nurber of corbatants identified, hit and damacec/sunk

NEGATIVE

rnurber of merchant ships hit/sunk

nurber ot Elue Ajircreft lost

nunber of Elue vessels hit/subnk
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SCENLARIC b

¢ Avvrouirately 20 COrence nerchant vessels are oncercred
aitince to unlcac vearious carco,. tfostilitics cre L:iTinent.

SULCLE:r Plue rorces incluce 2 P3IC aircrort arc W
r 5 JAO5k's, An @ircrart cerrier is availatle te sunrly
1r ascets if ceened nNecessary.

I ct

S Location ana makeup cf Orence rorces i undeternirec

veather/intelligence,

; cissleh: Destroy as many merchant ships as possikle, anc attack
cervatants only 1f fireu upon.
N POSTTIVE
¢ .
. -~ n.rier ot wearons firea
; -- ~w.ter ¢t nerchant ships icentified, hit and darmacec
S -- : Jt corvatents icentifiec, hit end caraced
o
\ ATV
) : Tl lao rcrces caracece/lost
crotant LDl E renaining
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SITUATICL: ‘There are conliirnec revorts that larce nurbers <L

Crance Ccrbatant units neve leit wvoert, cre runninc EICCM siloent

anG &re unlocatatle at thie time, There ére frienciv/nevtral
cin

£
rcec ir tie neicnboring area anc tensicn ig risingc., Mo nostil]
ave veen ceclarec as yet,

FRIENDLY FORCES: 1 P3C aircraft anc 4 Fl42 aircrart ere aveilauvle.
Other assets are in the area, but are not uncer your airect
control. Anv merchant ships enccunterea are not to be consicerec
hostile.

1i188ICL: Search for rpossible contacts in the area from 35K to
42N, ana from 174E to 180E (or 164E to 170E cependinc or the
oceanic Gaisplacenent). Locate, identify anc¢ aesicnate &s many
vessels as possikle as either enemy, friencly or nectral. Center
the plct upcn the P3C at the stert of the session, anc weancns
will rermain tight unless fired upon.

[iOE s POSITIVE

~-- number of Crange forces properly iagentifiec
-- nunber of Elue forces rroperly identifiec

-- number of Neutral forces properly identifiec
NECATIVE

-- number of forces inproperly designated

-- nurber of forces reraining not found/properly designatecd
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SCENARIC D

SITUATICN: An Orence SAC is 100 M cirectly nortn of vour vositien
and ycu are taskeu te intercept anc visually lcentify it, ticstaliticy
nave noct bLeen ceclered ag vet, but &re exngectec to trear out acon,

FRIEIDLY RORCES: Cne Aircreaft Carrier (with its asscciatec aircratt),
J escort ships ana a submarine.

EMEMY FCRCES: The strength of the Orance forces is unknown, rut
they are nct expectec to have any aircraft launchec at this tire,.

"ISSICN: Launch carrier basec assets to search/icentify tue

suspected Orance SAG, All weapons will remain tight unless firec
upcn,

NOE 2 FOSITIVE

-- number of aircraft successfully launched
-- nurnber of enery assets properly identifiea

-- nuricer ¢f eneny ascets aamagec (only if firec uncn)
NECATIVE

-~ nurber of Orange forces not cesignated as enery
-- number of Elue ships hit/lcst

-- number o¢f Elue aircreaft lest
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}\{ Team Verbex Macintosh

AR ! Tinaliay Colewell
. z Canacan “oLerts

) 2 Pravtzern Stene

A L Crcutt Viicks

e 5 Goyden Alecxirn
~o z tervert llcreau

- 7 Xotowski Kernecy

- o Cogliancre Helaugrlin
L 9 Thoripson Tekel

¢
-
(&

b Euettner Scouh

S 11 Hill vall
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" 12 Ccain Gruetzrer
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NoIX C

SUBJECT ADMINISTRATIVE BRIEFING

NOTE: The following cdmiristrative briefing was iritially oLiven
TC eacn subject prior tc the beginring of tre experinent, Ley

coints were re-emphasizec at esacn sessicn as &

1.

5

N 79 o~
splicacie.

B

The sessicns would be approxinmately S0 niinutes ir len.ta, eocr
subject would Le scneduled for four individual sessions ond
master scnedule of all sessicns was posted on CDR. Stewart's
office door for reference, end to facilitete changes throu;nout

the experiment.

o0

Subjects were asked to wait outside the laboratory until told
to enter. This precaution was taken in order to preclude an
inadvertent disturbance in the environment if a previous group
session was still in progress.

The voice patterns for tihe scheduled VEREEX 3000 subject were
already loaded to avoid any unnecessary delay. The user sinugply
had to set the gain in orcder to be ready to start the sessicn.

Trhe noise/light concitions for the particular sessicn were
explained and set.

Tre subject was provided with the scenaric for the sessicn
and all key points vere verbally emphasized.

All subjects were advised to ask for help during the sessicn
if any problens were encountered,

The subjects were asked not to discuss any of the scenarics
following their sessions until the experirent was conpletec.

Each group was reminded of their next scheduled latoratory
period following the conmpletion of a session.
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EXAMPLES OF COMMAND SECUENCES

- "Disvlay ... Radius 2 ¢ ¢"
- "Execute BAIRASL"
- "Execute F1ASTKCAP"
- "For Kitty ... Launch ... 2 A7E A6E ...(course) Z 3 5...(speec)
4 30 ,.. (altituce) 1 5 0 O"
Flt. Plan: "Mission Strike"
Flt. Plan: "Lcad ... (equiprent) 3 Shrik ... ¢ MKg2"
Flt. Plan: "Stop"
- "Desicnate Enery ... (treck) E E 0 0 S"
- "Display ... Place Circle Force ... M P 6 1 5 (reGius) 5 0 "

- "For VAO1lO0 ...Veapons Free Enerny All"

- "For S H2 00 ... Rarrier ...{(gosition) 1 5 -2 00N ... 125
-15E ... (tearinc) 1 3 5 .., (cistance) 4 5 ... (usinc)
SSQ¢6 2 ... (spacing) 4"

NOTE: Wwords in (parenthesis) are pronpts that appear cn the
speech unit.
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IDTRCDUCTICTH :

Tr.ls users culce was preparec tec racilitete cognizant incivicuals
ir training their incivicual speech peatterns to the Verbex 3¢CC
voice terninal. The unit has a maximum vocabulary capacity tior
360 worcs/utterances, 150 ¢f which will be trained in orcer tc
interface varcaning scenarios resiaent on the VAX 11/780 ccrputer.,

The cuice is aividec irto the two (2) separzte secticns that
are representative of each actual phase of traininoc., The first
phase is ENRCLLMENT, which allows each word/utterance tc ke
individually and repeatecly spoken. The second phase is TR2AINING,
which incorporates the repeated use of the phraseolcuy necessary
for wargane scenario interaction,

What follows is a list of specific procedures usec tc enable
the sytem for both the ENROLLMENT and TRAINILG phases of the
voice experiment:

1. The rmachines (Verkex, ADM 31, VT-102, and the speech unit) are
connected using the proper adapter as shown in Fiocure #1. (Ficure
»2 shows the configuraticn to run NWISS on the VERBLX 3600).
The small rachine to the right of the VT-102 has “VERBE?
300" printed on the top, and will hereafter be referrec tc
as the "Speech Unit", so as to not te confused witn the larce
VERBEX 3000 unit locatecd just to the left of the table. The
following specific proceavres shoula be utilized to eftect
proper cset-up:

A. Turn the ADM 31, VERBEX, and Vi'-102 to the power-on position
(see Figure #1).NCTE: Turninc the ADM 31 on is opticnzl
for both phases.

E,. The VT-102 anc¢ the speech unit will automatically run
througn a self-test (using the alphabet). Upcn comrleticn
of this procecure, the speech unit will reac: " Bootinc
VERBEX 30006 ". NOTE: The VT-102 screen will be a scrantlec/
garbled alphabet on occasion; this is still consicerec to
be normal operation anc will not effect the follcw=-cn
VERBEX enrollment/training phases,
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e C. ow conplete the fcllovinc sters to enagrle tie svctern:
? N v v 1Y >
" 1. Press tne SET-UP key on the Vr-102,
r 2. Press tine Set Uv A/2 (%85) Key =--- to set-up "L,
r?f 3. Press tne Transrit Speec (F7) xey === press slovli anc
v repeatecly tc scrcll to «uo(C.
D)
T
cos 4., Press tne Feceive Sreed (#E€) key =-=-- press slowly anc
AN repeatecly to scroll to 4&00,
T 5. Press the SET-UP key to exit.

b D. Eit the RETURM KEY (of VT-102) --- this will move the
v cursor to the left side of the screen.
Euj E. With the cursor on the left sice of the (VI-102) screen enter
ﬂi; the following corrands secuentially, ana wait for the
iﬁ conputer to resgond (as shown in the output cclumn)
o between entries:
Qf; ENTER QUTRUT
¥
o air <return> airectory listing .
o eG .asd to use the edit .asd file
Ll n to number lines
g?. 1,$p to print lines
& F. If NWISS :w:/NWISS is on line 1: Enter " x ", and continue
208 with step letter I.
T G. If MWISS :w:/FWISS is not cn line 1, enter:
‘;} 1. 2m0 (assuming it is on line two)
o 2. 1,5p
200
NN 3. «x ( this saves the new crcer )
'\-{'. -
.'..l.
! ; (" n L
- H. The prongt on the VT-102 shoulc be - " (a ash).
>
0~
Ao
0
>
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I. “ith a - as @ pronpt, enter: nwiss/nwiss

J. 7The screen sphoulc reac:

onitor: Version 2.0

Cevyricnt (c) 1963, Exxon Corr.
Galcon 3,3 - Gresp 3.1

ana the speech unit will read: " Enter user ILC = ",

2. From the speech unit enter " 00 ", then press the enter kev.
. This will open the supervisor moce. (NOTE: the Enter Key rust be
- Fressec after each entry from the key paé on the speech unit). If
you realize you have selectec an incorrect number for input prior
to pressing " ENTER ", you may press " CLR " (the bottor richt
key on the VERBEX keyboarc) and then prese the correct nurber to

; be reenterec. The " Please Wait " light will illuminate, ana
after a minute or two the speech unit will read: "RGC New User?".

- 3. You will now begir to scroll through Menu %1 (cee Menu Listings).
- Fress the NO button to scroll throuagh the Menu for familizrization
- purposes,

4, Tc begin the ENROLLMEMT phase (approx. 20 rin.) Fress YFS
when the menu reads "AGad New User?",.

. 5. The speech unit will now read "Enter New User ID =", Enter

. your user number and press EKTER. NOTE: Be sure not to enter =&
nunber already on the enclosec¢ list of used nurkters.(see HNHEMNU
GUIDE) .

6. Put the Headset on with the kike on the left side (see Ficure

# 3). MIKE POSITIOM IS CRITICAL !! Position the tiike only a
X little to the left of center, anc¢ slightly lower than the center
" of the mouth. It should be no mcre than 1/2 inch (i.e. about cne
thumbswidth) from the lips without touching ther. Pericaically
check the microphone for proper placement in oréer to insure
N censistency.

7. When the nicrophone is in place and you are ready, start the

‘ anplifier anc the tare ceck in Eay %2 (in orcer to interiect
¥ crow¢ noise at 65 db into the training), using instructicns
X attacheu tc the tape cdeck itself,

w

N 8. The speech unit will prompt you to "SET the GAIM".

» It will reaa "Cain Now at 1, Yes to Set Gain".

1 . .

v (NOTE: A gain of 1-3 is OK =-- under normal voice levels, a

- gain of 2 - 3 will be maintainec ).

23
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9. “hen reacy tc rroceec, rress tnhe YES Lutton &nG LErioOrn. tre
followinc csteps:

R Follow yromrt (ie, say "One, two, tiree, rour,
tegtina®).

. The steech unit will nowv read: "Gain 1is set to (l-4},
YEE to set gain".

C. PFress the YES button,
D. Follow the pronpts as before.

E. The speech unit will now reac: "Gain is set to 3, YI'S to
set gain".

F. Press the YES button.

G. Eventvally the speech unit will reaa: "YES to sarple
backround ncise".

H. Press the YES button.

I. The speech unit will now read: "Remain Silent"., At this
point do not make any aadditional ncise other than ncrral
breathing (lasts about 2-3 seconds).

J. The speech unit will read: "Yes to sample silence",
K. Press the YES button.

L. The speech unit will now reac: "Rernailn Silent". 2gain,
¢c not rake anyv aaditional noise while it is samplinc the
silence c¢f the environment.

M, The speech unit will now read: "Gain = (1-4). YLS to
proceed”.

1C. NOTE:

A. If the cgain is 1-3, do not press YES until you are reacy
to prcceed with the exercise. Be aware that the STOF button
can be used at anytime throuchout the trainina cycle for 1
cne of three (3) possikle reasons:

1. If you wculd just like to take a break for a few minutes,
press the STOP button and you will be fpromptec to
"Continue Training?", Sinply press YES when you are
ready to continue,
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2. If vou have mace & ristecke on an utterence, yress the
STCP oputton. Use the »0 button to scrcll throcucn tre
reru (%2) until vou reac "Reject Last Utterance?".
Fressinc tne YES buttcon will accept tnat ccrranc arc
irreciately continue with the next wcrc or porase,

3. If ycu feel what vou nave acne 1is corpletely unsal-
vaceacle to tpis vecint, press STCP. Scroll tnrceuan

the menu (%2) until vycu reac "Locout?", Press Yi's,

anc if you are in the EMNROLLFELT phase, continue witn

Step #2, If you are in the TRAIMIMG rhase, continue

with Step # 13 a.

NOTE:

Get comfcrtable befcre you start. Take breaks if you neec¢ tuer,
ana strive to be consistent with your voice modulation. See
Enclcsure # 1 for a corplete list of the words you will see
throuchout the session. The wordés will be in crder of appearance,
anc the "less than obvious" annunciations will be anncotetea ror
standardization purposes,

If the gain = 4, it is best to start &gain. One way to co this is
to continue as normal until the actual cycle has startea pronptinc
you with the first worc of the session. At this point press the
TCP button and scroll throuch the menu until you reaa "Locout?".
Press YES. The speech unit will read: "Exit (your IC #)", anu
will then reacd: "Logout supervisor", fcllowed by: "Enter User
IC". Continue from Step #2 using your same initial IC nurber when
responding to the "Aad Yew User?" prompt.

11, Upon completion of the enrollrent phase you will see "Enrollrent
Done. YES to Save". Push the YES button and wait for the "Patternc
Savec. YES to Train" prompt to appear. Now push the follcwinc
buttons in the seqguence below:

2, Push the STCP button,

B, "Resume Enrollment?"; press the NO button.

C. "Reject Last Utterance?"; press the MNO button.

D. "Save Patterns?"; press the 10 button,

E. "Loogout?"; press the YES button.

12. This concludes the ENROLLMENT phase of the indivicual voice
training cycle.
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13. The next phase is TRAINIMG ana it includes ten (10) different
sections, Ycu will be asked to train aifferent corbinatiocns
of the worcds you usedé in the ENROLLMEMT phase. The nares and
approximate "tire to complete" are listea below:

A,

FWISSGRANL & 38 min. 6. FIERE : 17 min,
FORCE : 27 rin 7. SHIPORDER : 24 min,
DISPLAY : 13 min 8. AIRORDER 31 rin,
POSITION : 6 nin. 9. DIGITS : S rin.
TRACK : 7 min. 10. LAUMNCH : 32 rin,

NOTE: You may do these in any order.

Tke following procedures should be adhereé¢ to for each section of
the TRAINIKG phase:

A,

B.

E.

When the speech unit reads: "Enter user ID", you will
enter: "00". This procedure logs on the "supervisor",

The speech unit will then read "Add New User?" (as vart of
nenu #1).

Scroll through the menu with the MNC button. Stop screllina
at: "Retrain Cld User?".

Press YES. You will now be prongted for your ID
nurber, Enter the sane number as before. The speech unit
will now reac: "Loacing Patterns for user IC (your IL #)",

After 2 minute or so, the speech unit will reac: "All
Grammars?". Alwvays respond by pressing the NO button.

NOTE: If you press YES, you will ke asking for & long exercise.

F.

e R

The speech unit will readé a renu (#4) of zl1l1 ten (10)
selections, Scroll thrcuagh it with the NO button urtil
you find a section you wish to train,

When you fina it, press the YES button.

The speech unit will prompt you to Set the CGain. Do
this exactly as before (Step # &). Rermember, be reacy to
start speaking inmmeciately after pressing the YES button

in response to the "YES to proceed" prompt. Examples of
worc corkinations are listed in Enclosures (2).
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I, As in the ENROLLMENT trhase, you will be akle to use
the E£TOP button for the same reasons as stated in
Step #10,

J. At the conpleticn of each of the ten (10) treininc sections,
the speech unit will reac: "YES tc save".

X. FPFress thne YLES button.

L. The speech unit will now read: "Patterns Savec. YIS
tc Test".

e Press the YES button.

** NOTE ** Test Sessions:

l. For each corpleted anda saved treining section (excert
"CISPLAY"), you will be promptec to say cne word or
phrese; usually it will ke the word "Control_K".
Respond using the sane annunciation and voice mcdulation
as you dic¢ during training., The speech unit w=will
sccre your training ability on a scale frcm O to 1GO.
Accertable scores range from 80 tc 10C. Lower scores
are an indication that possikle retraining is warrantec.,

2. After the DISPLAY section is corpleted and savec, 2
similar but longer test will be given. Each resgponce
will be scored, as well as an averege score given fcr
that paerticular csection. The test will take akcut 1
minute.,

l4, At the corpletion of each test session, the speech unit will
reac: "Score = ____. YES for lKenu".

15. Press the YES button. The speech unit will now reac: "Exits
___ ", then: "Aadé lew User?" (lenu #1).

16, At this point if you woulc like to continue with ancther
section of the TRAINING Phase, simply scroll through the lienu
(using the MO button) until the speech unit readgs: "Retrain Olc
User?"., low continue with step 13ad.

17. If instead you woula like *2 lcog=-cut at this point, scroll
through the Menu until the speech unit reads: “Logout?". Fress
the YES button., The speech unit will now reaé (in respective
oraer) : "Exit ID (your ID #):; "“Logout supervisor" ("06"); ana
"Enter User IL".

18, If you deciace to ccntinue and interface with the FWISS
warcaming scenarios, the syster set-up will have to be rodified
in accorcance with Ficure #2, and then you can continue with step
420,
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16,

20,

To snut the svsten down,

ith

the V=102 anc
as ver urcceatre 1 (A=-J). The

the ADM 31 este

siruly wlilace

¢ll ot tue inuivicual
power switches (On/Off switches) to the OFF position.

clisti the irnitial set-umn

steech unit shoulc now reaca

.
"Enter User IC:"., Enter vecur ID nurber and rtress piPER.
zl. The speech unit will now reac "Loaaina Patterrs for ILC = ",
22. You car set the cain (as rper #8 - 1lC ) either rprior to cr
after the IWISS is brought online.
23. Upon cornrletion of the care, press the E7UCP Lkuttorn. Scrcill
through the lienu #3, anc follow steps 17 anad 19.
®
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l. Use the enclcseq licrclist as a cuice wnile coing thrcuah the
LLRCLLLENY Fhiase, It woula alsc be very teneficial to nave studicc
it vrior to attemptinc the rnase, &g the wecrdcs ere rresentec toc
fest to thinit akout pronunciation prior to srearing ther.

2, Sit confortebly; rreferavly cirectly in front of the sveech unit.
3. PRe reaay toc push the STCF tutton if you make a mistecke.

4, Stuay the word list (Enclcsure 1) prior to enrollinag. Esvecially
consicer the words in the "prcnounce® colunn., Say ther naturally.
DO MOT pause for any worc in the ENROLLMENT phase. The gpaces in
tnat celunn are to help cdeterrine the prcper annunciation of the
worcd, It will be necessary to fpause in the TRAINING phase, but
only long encuaqh to distinguish between words.

For example, ("FOR KITTY").

5. In general, use the mcst natural pronunciation that comec to
minc,

6. Pronounce nurbers which appear &s part of fixec icentifiersg,
in & natural ranner (i.e. Fl4A as F Fourteen A; MK48 a&s lierk

7. Fully proncunce cigits which appear as part of variable strinas
(i.e. Altituce 2500 as AltituGe Two Five Zero Zero, etc.).

8. PRe consistent with your pronunciations.
9. The Select YES/NO light:

A. This light is on the conscle of the speech unit. Vhen it
is illuminated it means press the YES or LO button as
applicable.

B. NOTE: This procedure is only true if the speech unit

reacés a line of a " Menu ". At all other times, only the
YES button will be acceptea.
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MENU_GUIDE

NOTE: ©DLo nct use the tollcwing list
10 (inclusive) ,47,69 7G or 74

MENU £1

This menu 1s invokec¢ by entering
the supervisor mcce (i.e. 00 into
the speech unit)

Add lNew User?

Test Old User?
Re<Ernroll Olc User?
Re-Train Old User?
List User?

Celete Olc User?

Logout?

Ny

R
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cf IC nurnbers: 60 tnroucn

MENU $2
This menu ig invoked bv
by use of the S0P
button within ENRCLLI:ELY
Phase.
Resume Enrollment?
Reject Last Utterence?

Save Patterns?

Logout?
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RTINSt WX o




-1
’ Invckec by corrleting the test Invokec by conrercerent
NI session in tne TRAINILG phase of tre training
4 .::_
P :
b Continue? #1) Crarvarg?

- Calibrate? NWISS1?
o Restart? Force?
- Loccout? Lisclay?

o Position?

o Track?
s Fire?

Shiporcer?

.
«“x

Qdupes

2

Airorcer?

A

SN

Cicits?

;on

Launch?
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WORD PRONOUKCE WORD  PRONOUNCE

LA 1. Execute 25. liilso 1. ILSON
2. BAIRASU B AIR ALSW 26, Knox hA 6D
3. BCAF2 DEECAF2 27, lcCor i cCCKILICK
Do 4., ECAF] BEECAF1 28, Ritty K113y
j\':: 5. Fl48TKCAF F FCURTEEN 29, vro VEE TEE ZERO
s STRIKECAP
30. 0 ZERO
6. A6STRIKE A SIXSTRIKE 31. 1
S 7. Control_k 32, 2

‘ij 8. Force 33, 3

ii} 9, Track 34, 4
f§§3 1G. Position 35. 5
) 11. Designate 6. 6
,ﬁzg 12. Neutral 37. 7 1
:Egi 13, Friencdly 38, 8
i;" l4, Enemy 36, 9 NIME (not niner)
»“&? 15. Display 40, VSO VEE S ZERO
ﬁia 1€. Bearing 41. VHO VEE H %ERO
': 17. For 42. VE1 VEE E 1
i{ﬁ 18, 1POILTI 1.1 43, VEO VEE E ZERO
2?? 1¢. sprua SPRUANCE 44, Vu0 VEE W ZELRO
E‘i 20, liisawa HISAWA 45. VKO VEE K ZERO |
ﬁ;i 21, Losan LOS ANGELES 46. VFO VEE F ZLLO '
Qﬁgz 22. Rathb RATHBURK 47. VAG VEE & %ERC ‘
| i 23, Omaka OMAHA 48, SH1 sHl
iﬁf 24, wWichi WICHITA 49, MP6 M PEE SIX
A 102
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61.

62.

vViaa

Petro

Alexs

Erase
Pict
LOB
ESHi
Sonar
Crop
Cancel
Gric
Circle
AHARK
All
Place
Center
Raaius

N

BRUO
BSO
BPO

BEO

PETRO

YARDSA

LOEB

E S K

X mark

TACK

NORTH

EAST

WEST

SOUTH

BEE YOU ZERO
BEE S ZERO
BEE P ZERO

BEE E ZERO

92,
93.
94,
95.
96.
97.
98,
99.
100.
101.
1C2,
1C3.

BAQ SEL A ZERO
Terhk TOL.OEAUE

treon HEKPOOL
Cruise

ASROC AE ROCK

FK46A MARK FORTYSIX A
K46 [:4PK FCRYYESIX
MKZ8 MARK FORTYLEIGHT
Torreco

At AT (cne worc)
Rance

Orcers

Take

DECH DECH

Off

Cn

RBOCK ARPOCKL

BRlip

Launch

\"eapons

Free

Subrarine
Surface
Air

Tight

EMCON ICON

Surf SURF
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1u4,
1¢S5,
1eo.
17,

AIRS AIRS
ALT AL W
Silen SILEMLT
Fadia FEADIATYE
Fire

Station

Periscoge
Degtl

Course

Speec

Proceed
Barrier
Mission

ASU A SW
SURCAP SIRCAP
Search
CAF
Airtanker
STRCAF STRIKECAF
Strike
Cover
Altitude
Bingo
Refuel
VKOO VEE K ZEROZEKO

SC538 S ¢ FIVE

THIRTYEIGET

154,
155,

858C62
SSC53
§SC47

AGE

SH3H
SH2F
BARP
1iK82
MK83
K84
Phenx
Shrik
Spar
Swcr
walli
Load

Stop

ENCLOSURE (1)

104

E TV.0 C

E A 1TFKEE B

E A SIX B

F FOURTEEN A

F FCURTEED 7T

K A SIX D

PEE THREE CEL

S TEREE A

S B TEREE E

S B 1WG F

HARP

IMARK EIGHTY1WG
FMAEK EI1CHTYYERREL
MARK EIGHTYFCUK
PHELENIX

SHRIKE

SPERROW
SICEWIMNDER

WALLEYE
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TRAINING PHASE: EXAMPLES OF WORD COMBINATIONS

NWISSGRAM]
Bearinc Treck
BS-CCE

ve=601

BAIRASW

Designate Neutreal
Display

Execute F1l4STFCAF
VF-068&

Fosition

SH-105

Fcr 1lFointl

For Knox

EORCE
VE-100
V=101
VK~(03
VF-(C25
VH-C04
Spruance
2leks
Vlad
Misawa
Wilson
NMP-600

Rathburn

TRACK

BU-056
BU-C0Y
BE=026
BA-034
EP~047
BS-C12
BE~C39
BA~057
BEP~C65
BS~C17

ENCLCSURE

1C5

(2)

DISPLAY
Racius 3 4
1 95
Erase LOE ES!
Flct LOE Sonar
Carcel Circle All
Place Grid Track
Center Force
Cancel Circle Pos
Place Gria Force
Place XMark Force
Flace iliark Posit

Center Fosition

EIRE

8 49

2 Ternhk Cruise
Bearinc 5 7

3 ASROC Torrteao
At Aleks

At Wonsa
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Course 5 4
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Configuration to Train

Yoice Patterns on
the Yerbex 3000

VT-102 ADM 31
SPEECH UNIT
¥Yr-102 o
| []
o OFF
(ed1).0.1 ]
OFF
m

REPROGUCED AT GOVERNMENT EXPENSE

-------

VERBEX 3000

* %

OFF

** . THE ADAPTER IS STAMPED: - VERBEX ONLY ~.

NOTE: THE DIAGRAM DEPICTS VIEWING THE
MACHINES FROM THE REAR.




" Configuration to Run
o NWISS on the
o Yerbex 3000

" w
M W
.. 2
oW VT-102 ADM 31
-‘; x
R SPEECH UNIT
e
e ‘1 _2
2 VvI-102 ox
"‘"- % orr I
) .
3 2 comn rl NULL
€ < oFFr| WVIRE MODEN
S mn TAGGED
:_'.-- g .15
.8 T
s T VERBEX | 3000
|7}
' 4

U x X

ox
OFF

\
[

** . THE ADAPTER IS STAMPED: " VERBEX ONLY ~.

NOTE: THE DIAGRAM DEPICTS VIEWING THE
MACHINES FROM THE REAR.
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REPRODUCED AT GOVERNMENI F (FENSE

-
o

REPROLUCED AT GOVERNMENT EXPENSE

...............

NOTE.
MICROPHONE POSITION IS CRITICAL, THE
MICROPHONE SHOULD BE NO MORE THAN 1/2
INCH FROM THE LIPS WITHOUT TOUCHING THEM.
(I.E. AS SHOWN IN THE FIGURE ABOVE)

THE MICROPHONE POSITION SHOULD BE @SR
SLIGEPRLY LOWER THAN THE CENTER OF
THE MOUTH.
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? MACINTOSH MICROCOMPUTER USERS GUIDE

e rurrose ir accortlishine this trzinine is to rmrevrcre tc
Tlavy varicus ILISS tieargame Ecencrics as an Alrcratfc Corrior
L Battle Grour Cornrander curinc the cource of the inciviadual recorc
" trial. Ccnmanas for the cane will be entered¢ usinc the pcint

- select method tc builc accerteble corranas in the place cr &
conventicnal Kevboeard.

o

v
1S
:

)

PR
. .

Tc acccmplish the necessary training, utilize the fcecllevinc
steps to attempt to cain some skill in builcing commancs:

X 1. Reach arouna to the left side c¢f the MAC, ana turn it on
o using the rocker switch on the uprer left sice c¢f the back. Flace
- the mini-cisk, label up, in the slct on the lower rioht c¢tf the
front, with the metazl tat entering the slot first. (NOTE: It ic
s not necessary to open the tab first as it is core autonatically
bl by the crive.,) Vait for the system to lcad itself (which may take
! a little over a minute).

2, You will see a Gesk top with two or nore file icons, Using
B the mouse, riove the arrow to the icon labelec¢ "Offline Training",
s ana with the arrow placec¢ anywhere on the icon, click the ncuse
- button twice. The procram, which conditions the KAC as an ITISE
RS terninal, will now load and run itself.

3. When the lcacd is conplete you will see a series cf column
= neaders along the top of the desk top (i.e. "NR" contains nunbers,
etc.). At this point vou are actually correspondinag with &
rrocral: written in BASIC. This procram provices menus cf connmand
S worcs from a liriteda vocabulary. It supports secuential selection
o of these words anc their associated aisgplay (in an orcGerly fashion

e orn the screen) in order to allow the buila-up of full comrands.,
- The procram also accomplishes corrunications with the VAX anc
L returns information from the VAX to the screen; sinilar to the
LA output proviced by the VT100 terminal. To select a worc frorm a

P renu use the mouse tc positicn the arrow on the menu title alcng
- the top of the screen, push dcwn the mouse button, and hold it

- down. The renu will extend downwaru in its own window (see the
attachec exanple menus). Continue to hclc the mouse button aown
while you move the rmouse to position the arrow cn the wora ot

o a0
[

i your chcice, When the arrow is cver each wora it will be hichlighted.

.- To select cne of the words simply let up cn the button. The

j}; wincow will disarpear and the word will be aisprlayecd on the ceck

T top. When a command is complete, move to the right-most column
el and select "EXECUTE ORDER" from this menu. The VAX will respona
< to the order when the systerm is "on-line" in the future, but
.
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}iﬁ recdlistic practice sessions can still te cbtained¢ in the "cri-iline™
{ ' rcce.

o 4. DMotice that the richt-most renu cortairs & selecticn :cor
O "LANUAL ELTRY". This allows vou to type ir the worus trnat c-re
- otherwise not on the menus. The key uncer your left val:: with an
- infinity sicn is the control kev. Use the celete Kev tec Lack cut
M €rrors in this rioue., Cnce you have selected this roce , ycu Tust
pa- then type vour cesirec wcrc ané clcse the session witn an "=*
e wnich will take you back to nouse contrcl. lcw "EXECUTE CLLEE™
o must ke selectec from the last menu in orcer to comp:lete the conrana.,
'

e 5. To terminate the sessicn, select "CUIT PEOGRAL"™ on tne
¢, right most menu. At the next window uncer the FILE menu select
- "OUIT", and under the next window under the FILE menu select
= "EJECT". When the mini-tlopry disk is ejected, turn the macnine
T off with the switch in the back.
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& NR GPH RODR [LEH wUMT ACETI

ACFY2 WPS/TKS OSG/IGT CTL )

o e — e

e

NWISS Treiner OFFLIN S e

&

BASIC SCREEN

#

I
(3]
il

QOO NN LUAN -~

00
000
Tack
North
South
Lest
West
Spate

HELP 010

AGoR

=== NuNSS Irainer OFFLINE SRS

ELER MUMT ACFTI ACFT2 WPSIKS GSG/TGT Cﬂ

NUMBER MENU

ENCLOSURE 1
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8 NR

®AODR ELEX MUMT ACFTE RCFT2 wesIKS DSGIGT €M

RADIUS ... 1SS lroiner OFFLINE B
PLOTLOB ...
ERASE 108 ...

s ESM
CENTER ton) ...
fORCE ...
POSITION
TRACK ...

OROP ...

0L0 ..

Piace GRID ...
Piace CIRCLE ...
Ploce HMARK
Cancel GRID ...
Cancel CIRCLE ...
Cancel HMARK ...
SHIFT ..

HELP 118 _5}

GRAPLICS MENU

& NR GPJ‘;:H;;I ELER MUMT ACFTI ACFT2 WPS/TKS 0SG/TEY €N
| e ———

P e -

foiner OFFLINE S R s

Constellatien ...
Paul ...

fdems ..
Cincinettl ...
Berdie ..
foenoke ...
Goldsborough ...
e MP7 .,

- UAT o

w UFT ..

o K7 ..

- e .,

. TG 1 POINT 2 ...

HELPYY =

CHNCLOSURE 2

115

.

. '_."_..:-'.:_\:{_ -‘.‘-':4!-“#;" \1\’



Lo A i A A Sal g Sok Gad- ek | L ladi ol e i Sk 4 Ar . Sund

ChaiC Sl B S A s anis and LB mAR il ana o
AL AN T T e T T i e o
Lt e Lalar i

€ MR GPH nunmmml ACFTI ACFT2 WPS/IKS OSG/IGT CTL
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. RABIRTE

. SILENT

. TRUEK TYPES ...
... AARO...
« RED..
«. APO..
« ASO..
. AUG...

e DECM ..,
... RBOC ...
e BLIP ..
s on
. OFF ’

_ O

ELECTRONIC MENU

[ ¢ nA GPH RooR C1tH [l ACFTY ACIT2 WPSAIKS 0367161 CTL
S | ... (OURSE ... w_
e SPEED ..

we SIATION ..

for Submintines

s SURFACE

... PERISCOPE

e DEPTN ...
Miscelinneous

w MTITUE ...

«w COUER .,

- HANDOUER ..

«. PROCEED COURSE...

«. PROCECD POSITION ...
w. REPOAT SUREACE ...
w. REPORTY AR ...

«. RUPGHY SUBMARING ..
.. ODRODIRS

R
v ':‘l '

-
-
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T
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HELP )

MOVEMENT MENU
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€ NR GPH RDOAR ELER ™MUMT

SR = S 2

RCFT2 wes TIKS 0SGTGT (N

e LRUNCH ... e

L ld ab( L
o (20
- F14A .
... KR6D ...
- P3C ..
oo SH2F o,
« LOAD ..
. MK8S ...
. PHOENIR
o SHRIKE ..
... SPRAROLW...
« SIDEWINDER ...
o WALLEVE ...
... IIARPOON ...
e MK 46 ...
we REFUEL ...
-~ BINGDTD ..
o STOP
HELP !0

Ul

AIRCRAFT1 MENU

o
;i NUIYS Tramner -~ COVER O,

1PSIKS  0S6/16Y €T

& NR GPH AODBR [L{R ™MiMT “""l!iii‘é

- MISSION ..
. CAP
«- RIRTANKER
- SEARCH

oo

STRIKE CRP
SURUTELLANCE
STRIKE

KL ..
COUER ...
RLTITUDE ..
sioP

HELP 1Y

k&

AIRCRAFT2 MENU

ENCLOSURE 4
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b v ALL . '
- . AIR

. SURFACE
. SUBMARINE
- ENEMY
- FIRE ..
.. HRPON CRUISE ...
«. MK48 TORPEDD ...
... ASAGC TORPEOOD ...
- TAKE ...
N . - BRO _ ..
. BI0 — o
. BP0 ..
. BSO — ..
- BUD — ..
o« BEARING ...
« RANGE ...
HELP 8¢
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DESIG NEUTRAL ...
DESIG UNKNOIUN ...
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. ALEKSKEYED
« PETROPAVLOVSK
. WONSON
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ERECUTE Order
ConHt Drder
Manual input
KELP!E

DANGER -

do not use Quit during
nregram run !

QUIT PROGRAM
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