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ABSTRACT

- r.; . : C cr be3 ar t: .xjeri, ent corutcec- ta l '-

""" c . r-.-; .e OSc io ol r' P ,'s r t e er 4-oG 1 c ~:, r 1 ,

p 1.u1c wr! . i uw" icrocorr.put er tec nc o.jy, continuous scc:.

recc-nition equipmert, anc stanciard com:puter keybocrd entry tu

i.put ccr:r;':nds in a cor:nand and contrcl environment. Usin, the

Naval 1'arfare Interactive Simulation System (,, ISS) as a controlled

medium, military problems were posed to test subjects in s;eci tc

light and noise environmerts.

Althcugh the results are not entirely conclusive, they co

denonstrate a distinct advantage in using continuous speecr; or

:" r:eyboard entry modes over the drop-do .n wir dow technology of trie

Xacintosh (if subject trair.ing time is not a sitnificarit restric-

tion). Either the continuous speech, or the keytoarC method waz.

clearly superior in all environments.
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I.

A. OVERVIEW

7r:c t-.r T c:r _ioy s irC t-L: f ex orer t iuy v .r .

.. rever i ye:rs. As L re .-ult. ,,-cr is no%, ce-in. c¢j ,it*:- ..... .

-iever L efo r . ... :.

facea with a myriaa of avZi able CoLputer opt.ios, it . oCVz.

the individual user to choose one that is, not only us. r :rienu',,
but is both cost effective and a proven performer. Ti:.:e naz

always been a critical factor for any tusiness, andc people are

now realizing that usin a cor.;puter only constitutes tr:e first

step towarc achieving reductions in this area.

In recent years there has been a mover, ent afoot to .:i:.cify

the all important nan-machire interface which counts zc ,'i

_n on-line efficiency computations. 1.hile the cor, puter '.eyLorc.

" as lone been the ir;dustry standard, its speea is severely _ Leu

by the skill/training of the user; and the sub'ect's :nr;ouleC,e of

the particular comte-and keys. Due primarily to these reccjni:' C

liitations, more attention is b(cinC, paic to a faster, .

sophisticated means of coi.r,.unicatior between user anu ;,wc J.r-,e :

Autor,.atic Speech Recornitior. (A'R). This concept was first ir:troouceu

*.:: in tile late 1950's, ane significant proLress was made witt . te

'"-'~ last 15 years. :t is kn-ownr that frce speechi, in its ntur;.i

form, izs the fastest and most econor.ical iesns for ho:.o _8[ icnnr

.. to communicate arcngst themselves. Applyin this fact tc tc

user-rmacnir.e interface cilemmra, it has oecn sh;own ttiat macrinE:s

' car: not only be taught to respono tc any language, [ut t:,t

9

... .,. .,... . .. .. . . . . . . . ...... ,, . -.
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speech ror this tvue of co-.:runicaticn leaves tie user's hancs anc.

reet Lree in crcer to perforrr irrortant concurrent functicns

(i.e., Vie:jinC crat;.nics screens or cecision suuport aics, cersc:-nel

interface, etc.). '.Iile ac:itteclv the prccress to arc: an eccrc -

icaliy reasicie voice recocnition syster. nas Leen slow, t .

procucts are now makincg themselves known in industrial, Tilitarv

* anco security-oriented applications. It is this encouracinc trend,

* coupled with the significant accor.plishments in each area of use

- that leads researchers to believe in its unlirrited uctential.

. [Ref. 1 and 2]

The newest develcpment in interface technolc, y is the "pull-Gown

wincow" incorporateO in the 1.%acintosh microcor::puter. (See Enclosures

1-6 in Appendix G.) This methodoloqy, in conjunction with the us-c

o a mouse peripheral input device, presents a "rectangular-sa :ec

renu" on a corputer screen within which the user writes ana reacs

data representing a program in the computer. Because the roverent

of the cursor matches the r.ovem.ent of the rcuse, the user neec,

only 7.lace the cursor on the aesireo cor,,ean0 an6 press a convenietly

Iccated button for instant activation. Although no conpj-arisons

(indivioually or collectively) have currently been rade with the

zore tracitional interface devices because ot its recent enercence

in the marketplace, its ease of use ano efficient operation oear

true witness to its untapped possibilities. [Fe. 3]

This thesis is concerned with evaluatinq the speeo, accuracy

anc! efficiency of the three previously cescribec input cevices.

The aata gathered for analysis was aenerateo by subjects

1 (



I, C I I :.t~r in I anr e er i et u s ir t iav2 an ar vn~ac

r,:t0r Ss.;(:Js, d w il 1te diszc 3 ze j.r n 1 i

* ~ ~ .. tr see- ic n2

B. SCOPE OF THE THESIS

I CjU euEo. x zri:er.- ccnctr.-.J ~ i.a~C

recon it ic)n ?have ocen conuuc'eci :it the 'Iavia_ 1 c' t rEacuate c.

(> PB') ,crterey, Califorria, only one previous nri.t(crut.

r:, .r.r va ~an sorni; t io IP S Cr aodu a te s tu ce rt ) ras a lt ~t c.

c cr., ~re .ersive evaluation of cor.I~uter i nput technologies ir

r~lilitaary car rmand and control environmrent. Thnat experirrt ..;Z*: tiu'

first atter.pt to evaluate two voice recco1nition systemis of Gif~

technolo~ies, besides the orconventional ,eylboar (tyi

i,,ocie of input. [Ref. 2)

AcceptirnL. the ccriclusicns drawn in the ;rgt;a~rt~i

s-as~c preiiise, th:e Discrete Voice System. (Thresi-ola) was eimrt~

as a possible candidate for further experim~entation. This decisiion

w as- based on its record of poor perforiiarce in. th"e experi:. ert,

L r. c the require!-.rt of a d _Jscrete sy zteiii to .;hinLar

:r ars e w a c ri i s urn a t url aIn d c u;wbe r ce tco aun.n b e irns i n

* ereral SDinrce the keyboarc a; h.4_ hlv successful as [it: iti!)L-t

~a u; i te previous experirent, the results w(;ere usei- a

r:.rs cci pari son eganttetorc.e 6~uu~ slcea in t

* ex peri::.ert. BEecause the "riuet/:Ianson expEri:;ert uLe t3a-:..

-' i ~ scenarios, it was- not ctily unniecessary to

trne proceane cut it loeafor raore concentration or. t

* *~nnlaitaticr; f the poSsibil i ties present ir tie "lnet.er cia.



i c ~ur ,.o se ci S ei e ~cr i: en r; r, i - 2~t L; V

i U t i rLE:r f ac ez t c te E..~ r s c er. ar o z r-.-:

7i _ita :-z C cr c r t o nIs V 11/7 c c.: .'~..:

SOI,Ct& t e E-Uz r :r i Et e i n-,L;t :esi o i a . ti-.e: c .z.

%u, ci t c 4 e i ke...lln C LZ-i

ey LOarc. attacrec to t1,e VIIX cormputer)~ iIt, w Z~e C C

eztablish cert .in 1-easures of Effectiveness S>~ c or;i ~c i,

* as te nsin c -avrisors. It w.decided that t r, t LAI, c<

* - ccrrands entered dur i n, one i.12wrain Session ,ouia -1e

rI a r y '1C E This coupled it:the number of' Control - c.r

errors i.azue Ly thle User) entered would provide the ne:.cessary u

ir, wiich to answer the followirig, questions: 1) VWas an-Y

c) r e eff !c t iv e, ai,.6 or easier to use? ; 2) 1-: s Z;r~ r5~::

ceffective uncder the varied enivironm*ental conditioriz?, ar.u i.

a clear learning curve established as a result of' I.ore iractict:

with a particular input device?

Tb~is thesi, -will not include a cescription of- t.e ccr., truc; or:-

prcess- used to devise the tag~.n scenaros-, or provi ie .:

methodology usEd to build tte operating, system; sirce t,e(V UOtz1

already exist. Additionally, tthe developr,,ent o.' the VAX 1 1/7Ju

aticl thie resi(oe-nt b 1 J i- alreacy cor. plet-e anc, wli not bQ C>u

AllI concl1us ion~s f ror. the ex pe r iment .r. tre au tiior I z recoi, : 11Latio

for f"ollow-on ex perimentatiori/study succeeds the 01 l~i'u

data, arid wi] 1 provide 3or:e insi rt l'or the fruture use of t, i

bUurgeonin:g tecrinolo.

1 2



C. SUMMARY

Thif tiiesis co;,.prises a cescripticnI o .,e ir.itial e; r: ,c::,

incluoi r- all :roceuures acid iae,round caterial :recec.4 r..

ii:c~eticn . su:: r y cf L E<ic Epeec recc riton tecno.

-.cirtosh t icrccc:. bter z--cr~nolo y anc a review of V t c>
.;j tL s; ec[:c recornition at r::-' iT-~iaoi Catrs_-ccr a t ., is -rovideo inr C h a teC;r< Z 3 c.

!i:. The oesirn ;:rocess for this experiment (i.e., dei -n of th e

scenarios, determiration of environi; ents, bac V rour)ci of ti,e

subjects, and practice/training sessions) is given in Crapters

IV, V and VI. Analysis of the data from the experiaent i~s provideu

-n Chapter VII. All experiment conclusions and the authLorsL3'

reconwrenations for further study/applications folloJw the anaiy yia

cf data section.

Appendices F and 0 provide detailed guidance for follow-or

experiments using Verbex 30CO or acintosh r.icrocoi;:puter tecinology,

respectively.

.1

%J
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I.SPEECH TECHNOLOGY

A. INTRODUCTION

*~ ~ - r t';e E ;a. t. fic to ve ye;.rz. : >

~c ec ir UE- :.n critica! Lreas of operation. Ti e rr-;

ir: recent, yesrs- i :ILurc n ,ary %iffereit ~;

c'uviou.-* is tie perform.ance anc capabilities of' the racfi e. 2r

cf the other cri teria , however , are ecuall1y ir.,portaint. T.~c

* t~ould include increased~vcbhr size, distinruistIinL 'cztvc-tr

E .sily confusiri worus zinc miiriizintg trie effects of' nolise and

t other interfaces. ThiLs onapter will aiscuss sore cf tr~t 1-'Zory

cei:: rd Con-tinuous Speech Reco ,niticn Cyster.s.

B. DEFINITION OF TERMS

Tr.e real -ieaninu of' Speech recoinition m~ay see'.. irtuitive,

but its dErivation and appropri~ote applications will be descriLl.-,

further to oreclude possible confusion, ancl to provioe - cct-..:cr.

base for Uniiversail understzindii L>

Speechn Fecognition can be aefined as the process of trzr.-

forring11 the contirnuous acoustic speech syi~ibol into oiscrete

represertationz,. Th-ese symbols m~ay be zssi ,ned Proper :Eri~z

,nc wher. cor~prehendea, may be usec to affect responsive beehavior.

Th.-e rext major distinction is mrade between. Connecteu; (Conti nuous)

* Speech, or isolatea (Discrete) -peech. ConriecteG Speech is tI.;t

inwnc tir -ae nosinificart pauses. A-n exarpl;.e would be L

14~



2,-: ?ce sz:,c-:en ra nor:.ai rze. It is a c ,

c Q F:.., r 1 0 z t irn ui e., n h er e or, ;.,. j, r.r:u .,

next ,crc e;Jir:s. I so2I.t o s:;eec: daes ,not in vt, . rw: -

sirce i r ii C nr paut es Ci.e. , Trn--Lzilz--Cn) ar c::; --:C[.

s e ;7. z to rap idly &nc accur' , tE2y i n trpret t;re u:s r ' :,-L.,

and then select anc respond aj.propriately. There is no Cot,

trzat it is easier to ,iake ccr;.puters recoznize wc;ros sLc,,-. _-

isolation, or at worst, spoken in broker phrases. In facts there

are several exanples of this on the r:arket today. D tre sar.;e

token, however, spezkirg with isolated words or broken prases iv

difficult for hum. ans to achileve, and lence riot desirable. [Ref. 4

and 5 ]

C. CONTINUOUS SPEECH RECOGNITION BACKGROUND

As the cost of equipm.ent declines, Continuous Voice _yster,,s

are receiving increasec attention. Concentrated researchi starte

in 1971 when the Advancea Research Project Agency (DARFA) of tle.

repart, ent of Defense allocated $15 rillion dollars towaru

program called Speech Understanding Research (SU). It vias tre

largest silgle project ever undertak.en in speech recognition, auC

succeedec ir cievelopinr machines that werE- capable of "understancin' "

continuously-spoker, sentences irvolvind a 100-torc vocaiuiry.

[.'ef. 6] Although the DARPA project was not the first to research

continuous speech recognition, it spawned the ideas of severa±l

oti.er companies who followed suit shortly thereafter.

15
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~~~~e~i e:r. tr~c ca i au . E er.. r. 1 )6 wi t ; a

~~..e-). o fita~o s-lvera1 retw s-ster,;- t.L::t -ouL:c ur erst~uc~~.

~zoren oentences. -Ever t.' u-r.; rizujtz were x -r f r . c: e t

1,' e x C C.k ~ e z i _n ;;o -F3Cy crr-zty u n 'rta r.o c. I

t6:.e sentences 5pco.tr, Ly i ive s-peakers. it usc-c a 10) 1 1- .r c.

u!ry , ard a .- ig;hly-constrziineG Sra. iar cf sentences releVLri- tc t

a task concernin0 , the retrieval of documrents fromx tkrCccutr

m..eiory.

In 1973, I.1-H aeveloped a system for autoitiatic reco:grition Of

continuous speech that correctly recoEgnizec; 96'e of the 7 ci i-t

nur.bers, with a per-di-Jgit accuracy rating of better thar: 99". It'

1976. Texas Instrumrents developed a syster; successful in. vorifyin,

trie speaker's voice before pernmittinr.- accezz to thie i:e'diur; 1,:

* VIef'. 62

At present, there 4.s a jgreat desire to improve t.he quality c

continuous speech recogniti1or. technolocgy. Due priruarily to it -

irncreaseG speed, naturalness arid nobility. resezircrer-, ~ve

recobrnizea its im.portance in tiany va riec applicationz ( i.e. , ir

* Traff"ic Controller training,, key word iceritification in noritored

conversations, cot,.mand and control environments, cock<pit. cc:;.iuni-

cationist etc.), ano the necessity to explcit all capaL-i1.Jti3.

D. TYPES OF EQUIPMENT USED

The WISwas the nucleus of this experimrent. In auditicrit

the VEREY 3000 ano the Macintosh uicrccciputer were cur licured

* for use as two cf the experinental irput m~ediumis, anc, the ,erj..heral

16



' arda cned to tne VT1, a o" t eA VAX 1I/7 u- o C C.

the t ,r.

1. Cntinuou3 S[eech F:econition 2.u1 ler.

,c ,. . . ':C C00 iz currently t.:e -- u" .. ..D:"

r,-_.arc.r Continuou , eecr. 7.ec. nitgsr 3l t : s. i ..... r, t z;

or use in i ,ruuStri a1 rc cc:r.mercial apt'icaticr:z, 9 1.

we!l ir. both hi-;rn anci ict; noise environments ire z t.'ste:.

capacIe of recog.nizing natural continuous speec, of Jn:.ia

length, and an output buffer of 240 characters per reconiticr:

set is its only limitation. [Ref. 7] With a maximui; of four

speechi processing boards, t he VERflEX 3000 can recognize up to 3ru

different words spread over as many as 20 cifferent cra:;r. /

firite limit to grammar size. based on the total numb er of words

and complexity of the node transition network. is necessry tc

allow the device to remain "real-time"l in ters;.5 of cor.,utatior

speed and marory (i.e., stored voice patterns) requirererts. LTus,

'%the total application may involve up to 360 words, but at any

instant the recognizer is dealing1 with orly one -rar.,ar subset.

[Fef. 8] The VERBEX 300C system includes the Speech Applicaticr,

Development System (SPADS). This system allows the user tc run

applications/software other than those procuced by VLELX 300C.

..CvErtheless, any program rust be written in the ,rorai:. ,

language Pascal in order to effectively control tihe applicat ic.

It is through the use of SPADS that Lombardo (an {'P S gracuate

student) was able to cevelop a prograr. in which voice comi. anus

.ere used in conjuction with the wargaminc scenarios uSC 'n the

17
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[ - .[e. . ocitional equiprent for t.e V OLK 3Ou I"

L3. 1 (.. . ue c( , r. L irit Cz- ; ro,, pts t Le LSc.r -. r o..' c - .,

rase. Th~i:. ur~it ;,il~ ec'o tihe co.:m.anc if suLsets c: L r, c r.

.: tc Co e cC:..:;,I d. The t b ject.- .:. f.>IL . "

?c.icate irl ut aevice), anu tlie 2ie:4 er o-)!: tr: i 1 Z:

the VE1EX 3000 system with the V.X 11 / 70. This ,L rtic l.r

terii inal echos all user inputs incluoin cohai.andz arlc errc:..

icentifieG as Control_K's.

2 Laboratory EcuiLr .enrt

This experirent required three i rput/output t nr: inai5

(VT-102 series), three status board terrinals (VT-IOC; series) c

three Raritelh colcr brapLiic display terminals. The three ir:put/cutput
terminals were assigrned as control, umpire anc ;aLtter. !Zac L

subject (as well as the umpire) hao a color LraphIc cl.4lay to
view the scenario in progress. Status bcaros for tiie two sUu -.ect

provided accurate ccmbat information for the respective force2,

ano the umpire had access to all information on a special ztztLSu

board confidureG for that purl.ose.

E. PREVIOUS NAVAL POSTGRADUATE SCHOOL STUDIES

In trie past several years, there have been a iultituue of

oxeri er,ts ano tneses developed at tnt 'PS to realize tie pctentiai

ar:(, i i its of eech FecoLniton. This section will revi:w t,(:

finuins of a few of these studlies Ps an attempt to summarize t,

.roress to ote.

d1

• -'b
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rrn I I , reseadr.h occrrE < f'.iic:: analyz ;c s;.*-c. : r :co :.

as a ,:T1C~n ".c in,.,rCVe Zced and reliability ir, ti e t&E. of I.:- r

1i er re atca ;. TL-e Lur;.ose cf tie ex; eri:,ent w a - to o:, Z:

I,' e tC cvote ::Ct'e ti .e tC ccnc.rrtrte or. t:IC oLct

, iscrete vcice system (i.e., Ter-sicuc, T6OO e o.u , :;t) " "

used to conduct the exj;eriment, a., the analyst founo ti:a t

voice syste.T: was apprcxiulately 5 0, ' faster than typed QaLa E. r .

As far as "reporting accuracy", no siznificant differences ,er-

n ,oted. [Ref. 9] Concurrently, in 1981 a LPS student studiec tic

i racticality of using voice systeis in a war gare envirr:,ert.

O The objective here was to play the Lame scenario utilizin a

uiscrete system (T600) and a standard keyboard. Perforr..ancc

r:easures that were evaluated included time requirec for e ;cn

input, and the number of input errors. The gai:.e, entitlec :arfcr'

nvironr.ental Simulation (VIES), (later evolveu into 1.'ISS) roviceu

the interactive, real-tinre warnare used in this experir, erit. Tik&

student's experiment suL,,ested that the keyboard entry wGz f:t.3t,

alho resulted in fewer errors. [Ref. 10] Uhy then wa tiiert: z,

difference in outcomes between th;ese first two studies? Apparently,

tre tietLod of reasurin6 the errors was differEnrt. ir ti;e

experirment. The total errors for tke voice entry inciucec recc -

nit.icn and operator errors, while tlhe keyboard entry total, on,

includeo the typing errors. For the imagery interpretat icn exj,:r-

inent, the r:eth.ous used to measure error.; for both input aevice,

was idertical.

i%
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- v r, rJ E . r u;. z- c r-E ts E~i zic t 3t. 3 .. r,.c .

-~e ex per -rice 1D veil o:' tLe su"2Ject3 t ce c;; riK. o

a:te SL' CC t~ etC.

c, o av Luae s ue of c or, I , ,Uo v CC. cE ,ec0,; n 1 1, tC:

in waz, rja e erivircnr,-ent. Tim tL!ent develOpe'-d t~ p ne

s c)~r tc run th S ~;eu~in tie V'r-IK" L', 3OC0G/cenrti

speecn. syster.. Tiif softw~are Uecz,..,e the fouricaticr, for e:

?r i htP',a n son t hesi s; thE; - f*i nal1 the s is t e fo re ti Js exr eri 7.

Tr~e z3utrors ofie' the 'Ies is . ribht anc, :iarzccn ev,.luatec t:c-,

eff,,ec t ivenes s of' tiree i nput ciev ic es (cc nt inuous s peect:-, z'iccrE: L,

*-speech anc! the S tandard key toard) wilIe rUtn ir.Lp the .uuIs S~

Th,,ie roi~ tv e con)riclIu s ion s u - ,e st ed L Y 4 .r i it, ar: L .,: zi a&Z

tria t t te :e y boardi pl ayers did better overall. Furtr.er r'eserci.

-ave scr.;,e possit.le iausibility for tiis result. D urjri c,,,i Ii t

sessions almost all1 thie /eybcard subjects i.;ovec tiie ke uoarc

,1 rirel cicst-ir to t~.e CAIT to alleviate a pe rceiveG e arioicau... C;

-E-xerIr.ernt surv~ey also revcziled that the key'Loarc ru. ,

1,nrest typin.; sKill level of the three Lgroups. diinly

t~ie ciscrete system farecd well below' ttle otther retl.ouz in tlie

-a ori ty of* the co.prisoris, anc ever. thnu~i sr~orte-r tr ini r

ru .uu' red, incorrect r-cogniticni wa :i~or-e iihely to occur -~ruer,

va-ry ira. levels of ambient noi.se and dissiriiar user voice pattern.

Fror! tee results obtained in the Uit/arontiesis, it cor

* be scerainei tot wile th;e keyboa-rd still re;ai r-s ajn aiterrit.v

20



for cc:,fruter i.-ter face, ti,.e d4 z:cr z:te -,! tEr . owev -r f: c2v,-

Ido es r ot r it ifu.r tr. er i nvest i ,ati c r; Concurrently, i.z

r'eco-,nizea ta .ore Qv, L..aticrn of trie cortin-L-UofCC r~O

cirapters, of this thesis.

F. PROBLEMS OF SPEECH RECOGNITION

!'itih any fi eld of study there are m~any problc-r..s wi*cr ttrc toL,

inider the progress of new techncloj y ; noContinuous ;.cecii

/Technology is no different ir tiis reg:1ard. r 'evere.elez;, z-&vt-r 4

Vadditional factors must be oonsidereu wren hu:i;an teravi*> 4.0

-involved. For instance: Can an inexperienced user operate a oc

% sys tem.? '1.ill the systemr accurately recornize an in ;ividuual '1

voice signals? In general , tihe bi ,,er tbe sy_,ter;'sz vocaulary

*capacity, the :-nore pr~or training will be requireu. A I Z, 0, I .

Lcr,'e nur Ier of zentences and alternative phr :se need to Le

reccgnized, additional training- may be necessary. Tihe vocab;ulary

* itself plays an irrportant role in ceternmining the sy: te:.,i &L~ility

to reco-'nize utterances with any de,-ree of consis~tent accor'acy.

* In other words, it is mucV. easier to recognize 1CC distinct
4

*words, than. to recognize 100 "Irhyming"I words/phrases (i.e., a

* "liiht house"l vs. a "llighth-ousel'.

Another difficulty occurs when there are "lhighly constrained"l

* sequences of words (i.e., stock numbers, telephone numbiiers, etc.)

*or carefully formatted phrases (i.e., air traffic control col'arras,

.4 fixed-ler. ,th coimi ands with each word selected from a predeterrrined

.1~* 21



VGC UIar e. T.ee wcras or pnrases require rot e cor..,iet:

r~a~y~ i-.c insure the proper conte:t o, each ,cro. [t

ttrey. e 1. i" port. ar,,t t at ti:e i - ea .er ar.icu ./wruc L ta e-;.U"

t.:(;rc in tre co;.:,a n .

,.', of t ie eiL ; at i ficult i, e C rC.;".en U, e , .

peecr recolnition is tr:e unwariteC ability of tie r icro.icr-, tc

.pick up outside noise, or sounds fromr. tre environmert. V1ie it

is a fact that real life conditions "ay encou:ter additior;,ai

noises causing degradation in the systems ability to accurately

recog, ize words, the juoicious use of available testing facilities

will allow optimun conditions on a regular basis. Another :.c-,-sJbie

solution is to use "close-talking" r ici'ophones or heasets.

These particular devices are able to differentiate between nezrby

sounds and sounds heara at a oistance. [Ref. 61

Cost is another very common problem with this technclo.y. Fcr

Research and Development companies and corer, ercial users, t;,e

initial cost is very high. At this point in time, the oeiaro for

continuous speech recognizers is not enougL to stinruiate t.:e

significant number of grants and contracts necessary for e.uast,

research.

The question that is uppermost in the mirds of mr,y co. ercial

investor'-., is not whether the equi 1;ent is afforalable, ut .

it necessary? Do we really ne~c a continuous speech recognizer?

.,oime people argue that "isolated woro recogr-izers" are aaet'uate

for moct jobs. The fact still reiains there is little douLt th'at

if" improvea, the sheer ;iobility and flexibility of continuous

224k.:

4.. ." -'..-.,," ,-." ." .* ... ."'. ."< '' .",". ,A " '' ' , ",=" " "2 :.'" .-,-=
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::-2.<' III. MACINTO.SH MICROCOMPUTER TECHNOLOGY

i A. INTRODUCTION

-- r. t. e- c.:c g: airu; i s : rui:c ,.1... . -.. .

.7?L-, :. a. ,2 :c~~.ut r C- -. .. .

":.n- x. rcr-; ,c , • rr ra,,r r e , .o,.; r cc. 7:: -: ,...."..;-.... -

as a tecinolo icel :.;arvel in personal cotmputers. n Lcavy

or: sYicolF uri associatec pictures on the -screen, iT. i2

ari arily to help people conquer computer phocia anC oe as easy

to use as a television set. It is this ease of use attriLute tair.

race it so attractive as a possible testbed irterface device :Qr

wr-a(!ce siulation. (Ref. 11

ni chapter will focus on sor;e of th;e terrin ,ay irt erent

n .1 icrocomputers, described the origin/back, rounu surrcunc::-

-acintcsn's innovative technol.ogy and its adaptability to e;. er.j-

- -r ental design, and lastly, describe the equipment that .a uses

*''"in the experiment.

B. BACKGROUND

-T.e Apple Corporation's acintosh microcorputer is bul.'t on

three (-) prinpary ideas:

1) second-generation Lisa technology (an expen3ive deslltop
ccn.puter designed for cor.merci al use that pioneerec the
mer,-in6 of graphics and "rmouse"-oriented ,eripiieral
operation),

2) reliability and low cost through inbrea simplicity,
~and

*-" 3) a maxiruization of the synerir; possible between zircwart

" . and software.

2.

.-", . . . . .



,c,.rec Jy ti, ueu~cateo az.:ticr o" surre.i .m :, (I

--. i e C Cc:.,uter Cor;cratiun r: iri tenarce tecrnic~ :r,) . ,,::; n c..:

( e c n r:- an c f A 1e, ar c tre .'ac r:tos I] r L C oL r=c.cr"

roec i "viicr , ic¢j+ s , .. -,

, rect in " ::.c:.in. t:ct 1..;r '.., y3 o: j:, : . ':' -

ca te zs,; and hs . any of e sin hif icant fu re i. ccu

i n January cf 1 93 with the Lisa cor:,.putr. Aiti ou G A. 1 u:c

":rouse" (a -ointing device roughly tnie size of a ,;cr. c : Z re L )

that permits users to give commands to the corputer via ar./nar.

movements and button pushing, there are four (4) basic cifferences

from the Lisa that rmae'-e it second-generaticn ori.er;ted:

1) a nmuch ijher clcck speec (7.83 i-HZ vs. thre Lisa's 5.0

2) sraller memory used r..cre efficintly ti rou h the Cg3CQ
- uprocess or,

3) an elimination of ,cc-cn peripi-eral caras tor.U te
extended use of a high speed serial bus coupleu .it. trC
ir;pleruertation of "virtual slots", and

4) it allcw-" only one applications prograr, to be Ectivo at a
time (an important limitation).

-.though this latter limitaticn aspect -e(c:.< 2.crJ(u2 r

nature, it actually facilitates the use of multiple window opr:,tiors

an, allovs raterial to be "cut and pasted" from ore docur.urt to

.nother by a "clipboarG" arrangement. Nevertheless, the absence

of hardware slots anu tre lack of ability to run two sirulLtanecus

applications :re the two important separation criteria fro,, t-.-at

of the Lisa technolcgy. ('ef. 12]

25
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y coi,.cinin-. t,;e functicn of r> staricare crips iriL. e,

Lro:. r acie loic arrays, it :aes it possi-l-e for t:;e .. ci::::

eto ee . n its or.l count (a r t-.ere ore it rice) relctevi _e.tv

facter- c:.r:c er: ) ica: - a rc, Ci a c 1 . n e tL.>UC . : -.

in only two printe circuit bcarcs, it was clevErly C- "

e'ir.;inate t-e neeU for har cware fire-tu rin. urir asae:. c, c r

use. it is tnis combination of reliability anc s,.Lllcitv :..>t

makes it an iceal training or itput interface.

The ',Macintcsh's hardware and software are fully opti;izec i'r

maxirum potential. This simply ::ecns that tne Larcware ar. scf .w re

have evclved slowly cver a period of tiue that has rovic .....

mutual "give and take" association. ;Is a result, t;e video aip1iy

rjardware design greatly si:.p ifi the software de-si-,n; ic.ir:.

it to easily draw squares and circles, scale text aru Jfrz.- iic;

and print screen irabes. Uti izinb t is feature to its ful&t-.:L,

T.. Concarron ( a ::P' raduate stuuent) a.: able to cevelop tie

t-,':ss warg n e i r.terfce fro-raPm in tie A iC language to a, i

the experi, e rt suu jects to play the various wargare scen.trios.

This program activated the "user toolbox", whickh is prii,.&rily

responsible for rranipulatin, all the varicus relative relationsips

between different unLits/accessories in the NlC6 O00 Cprocessor.

stimuiating; the window and menu manaLers, the subjects were trern

able to use the r;echanical mouse to select wargar;e cor. arGs frCiS
a two-dirensional matrix of menu items. The selected input was

coordinated throuh a resource .ar:aer facility which perpetuatec

* 26
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t:eventu i rit;rface necessary for co.:.uricciticri auuic.:iru

3ctuat~cr on: the V,,", 11/7212 corr..uter. ,,n E-xai.:r'e of e, L

C 0 L,- n followedi by all tiec possible u:ser -electicr- iJ, cc,!

ic Lari 3l sct i o r f a c.u :: i r t. os : C L:o .U Z.' -~r

c5 (sc k~e nc d ) -4 xef C

C. EXPERIMENT HARDWARE DESCRIPTION

.e -:acrtcsh has received numerous accolades, for' it--:;prv

zesibn. It is truly a hi-ghly developed microcomputer that effective2.y

uses a Prech-anical mouse peripheral and a 32 bit microprocessor ir:

a Lifhtweight portable packa~e. It is its portability, furicticrel

simplicity and ezse of use that make it the ideal selection for a

user interface device.

The M-acintosh, microcomputer is a self-contained unit (c- .75 0".

9.75 by 1 3.5 inches) consiztin,,' of a r::,ain unit, X~eytcard anci

mechanical mouse. It uses standard AC external power, Iw tG

serial ports and an integral Sony 3.5 inch disk drive which hc:los

up to 400O ("bytes of informiation. Its standard 128 Kbytes of Rj*.K,

anid 6~4 ?.tytes of 1'01- were -econfiiured befcre the actual experi:.;ent

to 512 Kby'tes to accomodate the slioht cor:cr.and entry delay ex~.eri-

ericec by users at the lower config'uration settin~,. The nine (9)
in~ch morochro,c- r;;nitor provided an adequate dislyof-l

pictori .%I, and its 58 key detachable ikeybcard serve(. as a confur-

'able medium for a bacKup typing input mode. The main source of

uzer in~put was a small r.echanical i'.iouse whch is physically ,iivea

in a rectangular series of hand movements to position an orzsoreer

arrow to the desired menu. Keeping the index fi nger positioniec or

27
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a cc tveniert"iy -~ored to,-te us;er rar i u -ate c t~e c~

.os it t: or. tre r rct- and U-Se6 th e buLtor: to ext -rcu ~ e

:euanu select tiie rcpnorizte c c r c3(. fo r sueurt U: U: r t

L t ocy r det lec Q e zc ri e: en oc ti. cr. i c 3 i r~vi

z. rt i cn i S a; Lcun a vaI - oy r r-ftr nc i - Aae r& U(..........

~jCI

VI~E~ hi r-esoluticn colcr gnrapnics ui cn it c r Wee 4C U

-Ii srlay the game scenarioz to tne subjects at tneir res3cect"v t-

p os it io n s. andi the digital VT1CO terminal was used as 2 Sta tLLS

board for each NUSS session. The configuration of the Iaborz~toxr

itself' will te further described in Chapter V!, ar;C a -ictorial

display of the physical layout provided (see Figure 6.1) .

A conventional cassette tape recorder vwas used to pliy c

pre-recordec 'oack,< rounu noise tape ouring- each. i'IUIS2 session. Cn ,e

ei ic, ihh ohm speaker was placed at a pre-establisheu

cdistance from each subject, and an audiometer was used to verify

the decibel settings for each Ii~ht/noise environm~ent sipecifit-C.

Tihe pre-recorcied noise consisted of a j-atheriric of poi:~~~

t h irty (30 ) peopl e s pea@k ing i n a conversa ti onal tone w ti.in at

auditorium. [Fef. 2]

D. SUMMARY

Th is c ha pter has served to ai4scussz sarme cfI the terr- r oic, y

inherent ir. the desi,,n/description of the Mc*acintosi. r:icroco:'..puter,

and has presented some of' the Lack, rouri6 theory Lr ~n zor

bei:ind its ori ;in. Although there were: no previous- war.oci:,e 3cerlaria

experirerntz concucted at the '!P2 involvini, the use of the 'lacirtust.

28
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c, (o jT r t2c~rc cy a.-- irl ir,..Lut i;ei:ur, is ezi E- of o ,

it s c)v e r~ 1i .o t tr. ti a~ ~rom ut eu is rp2yr:. et i t ri 3 "xpE~r

ZY -ezc ri~.ticn o. ti actual !rKcrocci, ut- r :r-

o- t c I c, r ai ~z~ t c) r E,. L; r t, c r2. e. in t. e ex. r..~
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IV. TJE NAVAL WARFARE INTERACTIVE SIMULATION SYSTEM MNISS

A. INTRODUCTION

c: - e o n;c l

~~~~ Zr.; I. Za'~. e i X ~ ~ ~ z2. E& C r~> c e :...

.eotc ccl-ect o'ata ana com:p~.e tihe t;,c COT,r! 'iniQ I rjl.ut teCirlO.C -

sire also described.

B. WHY NWISS WAS SELECTED

~1Sis a real-timne, user- irtE-racti ve sir.u2.tio. of

waf are. Its rission w;as ari inrally to tr .in senior I'av~l r:f cez

air force-lecvel tactical aecision ri~akir., and rlarnar,erent. cf co:.:rc

and- control. At the Naval Po~t-raduate Schocl, 1LUISS re :iaz (;n

"A,% 11/780 coii,;;uter, and the pei~ri.heril VTCO/102 tr~ni;ac

~ '~ -raphics terminzals provicle the necessEary rp/utt

mocules wihen ;,rouped to~ett.er. Voice equiprent (i.e., tihe ALJ

300C), anc, "drop-dowr." window niicrccomputer technolo-y (i.e., t:

C: rtohZ r c r co m put e r) w erE- u se6 asf i rt e rfa ce c .-v iccs

ia;v Li lab le :nouules, anu all i r.puts &nd output-, wera .crd _~

* ay trained subjects. UISwas load ec, cortrc)Jed amu ioritcrto

*froF. a thi ra 11corun~atir r..cdule durinrw these experii:En it.. T e

_-ro se of, U. r thi e x .e r ir.,e nt wa to stiivui Ae a s~~su

*Envi ncrrc.,e-t tr6t, would allow user inrter'venition \,i :: c c: c., rianr!

F ror: t e u ie r's p o inrt -of- v ie w, i t i.a s a ran1 e V o C LUI ar t'

ccr;r. zan!s to cnan : e th~e view of' tie tacticFil situation n rf

3',t ie a r (.n b cabu se c na wj-e s 4in t ne c ou rse a na spe e of v enic&



.- 4.

2 C r! : cr C ar;Zauo: a:L Cn r .5~ Z' r.z ~ c .L;)er ce I I c

-oacs a t r0 i< i . .... E r a I er, tt;e sttus o: t §Qs; r r

"~I)ces o-' several ,,,eru JtiecteO dis" lays. Fcr t:J iS e:>. ...- ,

:C: t c Jr. c r si1 t-. Cs" 3 Ca0 r: : i . . L t tE.r:L ... ,

c.o:r c:,,

dio'c, sitior arc c-,'tity• [lt. 2]

"'., .5 was useO to support this ex; erim:ent ,ecause it:

1"0 .. cffeu the ability to p resent idCentical tactica 3tL:t.c.
to two isolatec subjects siiiultaneously. TIis cor;t.r J eu
ervi ronrent aJ lowed a !5:idc-Ly- _ ide c parison of tie O;i. I U I: ;
in~put riethocis cnosen by trie isolatea subjects when cor.frontec
Iby identical tactical stimuli. Additionally, thie syst. i..
was readily available at the :iPS, and a pool of trai .eL
operators were acces-.itlle for "on-line" consultation.

2. Provides a large system vocabulary. Consensus of oPiior
was that if a small vocabulary was chosen to run the
experiment, the subjects iay become bored throu ih sn;eer
coirmand repetition. Approximately 15C woros/utterance. -e:rc
deem.ed necessary to properly corouct the variety af:

I* inherent missions within the capabilities of an Aircraft.
Carrier Dattle Group. Twenty cor.riands relatir2 airectly
to the control of the tactical force aisplay re ..;oC
includec. Tables of the cormplete vocabularies for tit
two input technologies are included in Appendices F L -.
These vocabularies were predetermireO ard ,er ii Liteo
the size of tk.e memory of the VE;EEX 3000 syt;. rs n
tre forces and coiw, ands ir t,ese subsets of tre '. .L,
dictionary, fci~r previously aEveloped scenarios LE~z-l,,
0s a meciur for sti:;u_1ating subject irterest, anu f..
generat.in; a mear-in6ful . fRef. 14]

In all four scenarios, the Crarge and ieutral force acti(,o n.,

.efensive posture and radar erissior:s cortrol (EA1CO0J) s-tatu z-.'re

repro rr.eo. Cran-e aircraft were elirrinatec fra,. thi cxprirer t,

SI to avoi unnecessary system progr-rar:- co::plexity. The two availa,- e

views of the worla for the Blue fcrces were siraulated cr acrox>-

-. ,ately the sare latitude, but were physically separated in lon ituuc
yt.1.

C~y 500 n.autical u,°ies at :id-ccean.

4.-'
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aZ .i x ~es of :or a--

r ro W E re C! Ccr 3 r,,;c Lrec,, a, rc'. r-

r.: >-c: v i -.. 2 z;e c i c c.ec e -. f or e z: ;..c

t.rc E E r e z.Ec ara t e v f fscr t.,e ie 'r ce ic,.~

te 3 u L 2cz tot irdivicually control t'.,eir own zih-ps aro L

C. SCENARIOS

Four unique scenarios were used in ordier to effectively lc e

OUbjects in situations requirin,- the use of trie Lavla['

vocabulary, and to stimulate individual/different rtso~ z e L;

section cescribes te~c *1'aFv. c cperin:, force positions for ezacr C

tine scerir .cs zinc the accompanyiri,- -,iIi tary situation crf et!..

for thawt scenario. The actual situation triefinrs c,~ t

5sUojectL; are ircludea in Appendix PL.

1.Scenzrio A

One ai rcraft carrir tLleFCarrf. w r

ar;, n L ttack a ur i ne ;are ass i r:ed to theit Z"ue fcrce (r

force3 irciude one @ircraft carrier arc six surf Lice cc::,Ax !- ,

and re E,-cortiriL E-i-iht neutral rferch art snips in a convoy ..

.-cvin , south as shiown in Fi-ure 4.1. The erchant z", are

r e C) r t ecy carry in;;, nuclear arid cr er.Icai .;ieapons to C ar. Llr!iiU entr;

C r ar ,e zlly. Hostilities h~ave -een declared betwecn trie

r ai c tie Oranbe forces anoc the objective is1 *,o idcrti '' z flO z tC

t e Or arne escort vessels wi thout i rvol vi nK/estroy ir, tr. ~cr cr't
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2. :ce.n L r i '-

c- c roes consi t cf tuc P a J r c r:cv

neces , tsr z rin r i. ,r, L or ene aircr3t carr> ; -

".' j ,' t o if .v e c:, t C " i r c r a -c r - C r : e s u*r f a c c c : : :.z .

r2 C J, t' :. , , L:e forces, L: - ,e: >',-, .: .

vesseis are ot o; or cLutside a ficitious arbor :cilit, ".zUt:

to urload th:eir cargo. Eostilit es r,zve rot been dec>arec cet ce,

E ue and Orange forces, although tensicns rem-ain [:rg. T: e _

force's i- ission is to use the assigned airborne aircraft, anu ti

rer .a nir aircraft carrier based assets to conduct a striv..e on

the rerchant vessels. Pules of' engagement do not perriit fir"i; .'y

the Elue forces until the Orar ge forces have fired on thei;.. F r,-:

the openin6 positions as shown in Figure 4 .2, neither tre meIrc aptr

shi[,s nor the Orange combatants are visible to the lue fcrces,

out a nort~erly course is dictated by the mission.

3. Scenario C

A favorable environment is present in which 3lue ts.:ir,

is to locate and identify as nary objects as possible anu uei .

teI: as Friendly, Neutral cr Ener,:y. blue forces have one F3C ;I,,

four Fl 14A aircraft to accoriplish this nission , and Cor. t:at Wts

for both Elue an(; Orange forces, as well as several merchant

rLips ano fisli 1,r vessels, are all in a 400 X 500 nautical :'3-e
rectanle ( as depicted in Fi. L4.3). .o control of tre Ene

surface forces ,as permitted to coriplicate the tasks of locatlon;

and ioentification.
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r.o s~r c E,? rL -: c, r z3 z .

it e t c:-J nt C..~ I

L 1Kvc 0 .;i e liauue c. t.ir r t: c r,3 zC ~L r

~>resve 3c CJr. :.e o :enin pao:i tion3 iz Fi 4r 4

C rrm, e for ce c~rraer L.3-t*.( rou2 to the :or tf. cf tiLt- -e1$

n.rop w tn te C r an,,e f o rce headc a o rt z. nc tn Mc :rcc;

nt icec to tie '-o rtKw e zt.

D. MEASURES OF EFFECTIVENESS

AllI su bjec t5 were "Lan i Ii a r w ith tre 2I wa ra r 6cezr: r a

so.e of tihe cormancis (i.e. ,cciin te ciC Ith iiz

Fc-rE eciy to accor'opl ize ano rapicly assiriilatec, wi1Cc'.:r

(--uc( as tr- e launch sequence) required patience Lroccs:r:

rzictice to implemnent correctly. 1,he,.n the subjects receiveu ti eir

i~~ic rief-in, oefore each 3essi or, tl ey were tolid :;cr. t: of' C

L;.:4.re o f e ifectiveness; by weiich threir ZLucceSs or fio;..~

.e tterrineci. indiuced were .-Lcr toiin, s a- tlhe niur!ber of ! urc" .r

ve.s;eis ziunk or dai-ia-,ed ir; Sceriaric ,the rnuLoer of sebips corr-ectl.

loczatec ,Ic; icu(-r ti fied i n Scenari o C , -.ndu- the cu~c i IL

c) lct to host Ie fi re ir "ctr2 ri. ii (Cc x;~u

Scz.3ev trc :3uuject a ur ed to Lccor.pl isz tnEi e. u i

f~~~~ als saco~ ', nu c tou.i. r ct u.sc('J for 'W

i rter~lec !to zti:, u3t oz'!~ ~t oahev er I a C.

7. a



LEGEND: * BLUE SURFACE COMBATANT
tj BLUE SUBMARINE

) ORANGE SURFACE COMBATANT

C BLUE AIRCRAFT

LI-NEUTRAL MERCHANT SHIP

- 35N

2*- @

34N

33N

164E 165E 166E

Figure 4.1 Scenario A
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LEGEND: (~BLUE AIRCRAFT

SBLUE SURFACE COMBATANT

w o NEUTRAL MERCHANT SHIP
z

ORANGE SURFACE COMBATANT

* 34N

z 0( 0 0OCI
00 00

* f33N__ 0 0 0 __

r 0l

-~ 32N

31N

163E 164E 165H 166E

Figure 4.2 Scenario B



LEGEND:-( BLUE AIRCRAFT
QBLUE SURFACE COMBATANT

kj BLUE SUBMARINE

LNEUTRAL MERCHANT SHIP
SORANGE SURFACE COMBATANT

Li ORANGE SUBMARINE

42N1_____

40

38N

36N1

162E 1641 166E 168E 170E

Figure 4.3 Scenario C
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* -: 36N
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34N I_ _ _ _ _ _ _ _ _ _ _ _ _
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Figure 4.4 Scenario D



actual I>:.urEL Z: I :e;v t I L a r E' re

cc.v~w; r -r&;. cier> c,

~'3.C.. e t' .LZC 0... r >< C r o e~r, rVr1:A~

ir -- .- o o- -

Er n roise .e v C..s .rvie C'~ e~ri~

L u u e ct t o u se c o im r.s a Vai 3Lbil u vc. er v a r1in e iircv:r.c.

cr 2it.:4 o ~.a -wicrl ti,--e ccostro.ints 6nc: accOr.;.r.yJ

were iifpressec on tthe subjectC, by the scr-Iedule, anu by tL eL

erzote, overt actions of t'fe facilitators. S'ince al.Lth eics

1 a;t7eU t iE. same nuLIrifb er c f ~a.e 1. ru t E. tre nurmber ofco...

V ertereu;.a essentiJalY a rate of entry. Ti-e astute suc icet :

i. ve i ncrea sed this rate zi,,r.ificartly s.iply oy re~eZ Z: -L

V r JI C i :5;l--y r a .u os. Ly s tr es s i n t,"ie fLi c t it i~ c, f::

P f. pe rfo~rima rce t, a ircure cc ui scco j r- &.,cL..

c, ca ct e r::, I n(. t i.rou< so r v so r co r3u i t L:tIofn or n L

v.CVcZ ry G:5-,cu.-5ico ttC.: accuraicy car, c me u rc to o: .

bt ti~ r c trcste "Co ntr ci c. cCt:C i c u.S C; to &ci

or.e rer~e CC10CG e te e s s t,:Er z ar s or,e l:Ja:r

to usoin. "'Control IK" aZ a, ifeasure of t.E. nutiber of Cerro.rz

sub 4ec Cs * Sirce it abort:, tioe current coz..arnu and d.oes n ot C tCC

Lt 6 r, "Ccrtrcl . COUIlob vieweU 05.Z Z CIIiIl e~~:~n U

-LcCC'5; part. Frorr pricr experi.cnce ~rte''f

as e asy Cuc erte r a ccr., letec c c r.:i;a n a nc is5s3U e U uC S e 1; L

ccrrecticn, as it, i:; Co, abort the co,rar carr;>ey He . 2

.r e re L;c) t w o e 4u i p recnit r e iateca IOCCOPC t ,r tL C C: t rLC t

. . . . . . .



,.itle use of "Ccrt ro 1 a: 1 on error counter. Fir;t, i .

300 spceci. rEco -- itio n syste'i%, atter tre iey, carz ras u,--, L;;c..

to enter an :'.!zS cor.,_>ar.d not ircludec in the 155 worc. vcc. : ar-y

t.n;c "OCr ro l r" co;.,:.o is necessary to retiurr: ;c i.e - :,r'r:.

of t,e co[i,r Lno 2 U Ct .e uee. r:.r::f re, ,i ~ : J :::, _.

c ces nt. i ndic.t.e an error, cut tice correct ..Ze 0! t.

Secondly, it could be trat the subject's utternce/.orc: :at 'ot

reco.nizea by the syster: anc the subject elected t t:e;t .r t:.C

cor.,mand manually. The result is the saiie as in the first cose:

the abort coi.n-and must be used to return to the start of a riew

coi-.r:and input sequence. In a celiberate attempt to alleviate ttis

particular "discrepancy". the authors' evaluated tLe rirtouLt of

the sessions i ir:ediately following their execution so tl:at -.e!.ory

of the subject's rationale tehind the selection o.' a Con.trcl .

input could be interjected, and subsequently discarded if* it. w

not intended as an error correction. Overall, despite tiUe

considerations, it was felt that the "Control _K" conr.ano rcovicec

the best measure available of errors rade in erterin, cc..,.n:.s;

a1though it still ;nay not Le as stror.g a measure as the nur:t;er of

commands entered.

E. DATA COLLECTION

uata collection was accor ,,i[.,i.reu througcn severi ui ..

prog.rams of the VAX 11/780. All cor.rtands ernterec, by the c .c

subject's coir.oarid terr-inals were sent to separate files in r.,e;or ,

as was the record of the ur,:].re's care control ter iral.

process provioec a recoro of all subject activity, Lt,.. <:ep.t a
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-:..a:.e z,_ cs on r) t,:e u r. ere's tert. 4L n;i fo r fUrr 6tUL;*jj

out:ut waz t::,F rI 4,C2-cour.tet to cetern, ir, e t;e nu--r er c co, 0

E. nq 7 U;.0 E-r o" errors cor zrttCo.

,.' , . . cL z.crc ; z . rr a t e rE:: 2r i 0

o: ccr'..: L C.3 crt ru a c u ly detr ir.ec. .:e arcr"u ur!c:

sequerce is wicely usec, ano is the rrost leniithy a11 ud L']cult

co r. r. Since the aircraft launch sequence invoves t es

f ive lines to be ccriplete, and could potentially be ahorreo

anywiere within those lines, each line of the five tiacz -. as

correctly entered was counted as a conimand entered.
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V. EXPERIMENT BACKGROUND

A. INTRODUCTION

jc c~- t . c . I Z -x E: Er uer. ir. rs L .:3 t ec c c ntr .L

Sc rt crzttic&al i- ~a r, t.,E..r ' ie C C,'; L. r

.iI~war'- . e, the VLS'.EX 3UQOC system and trce cac pt.~i ccut,-.r)

2ecor.cdly, a total of 24 subjects were neEcded to ci;tc:

teie exPerient. Decisions such as the len-th of ea:cn eri,, ~

randorness of the sequences and the combinaticns of sce-narios arc

e rv i ro n,; en ts we re al1s o o f nia jor importance. Tis chiapte r ~i 11

* aescribe the actual training and practice sessionE u-Sirr, trie

VF.EILEX 3000/Nacintosi- microcom~puter technolojy , ciscuss thc

tacrk- round of trie subjects, and elaborate on the details surrcurc.ir

ti~e design of the experiment.

B. BACKGROUND OF SUBJECTS

The 24 subjects wiho participated in the ex~eri;,er~t ,.az

n vri ac of backgrounds. Twernty-tkhrce of thetm were arz. cc fo~rcEs.,

officers (i.e., UJ.S. J.avy, U.-S. .rry, U.S. Air Force, etc.),

sll were studying Cor.nand, Control ano Communications (03) Lit tr:e

:;aval Postg-raduate School (;,P")). l'iieteen were. male arnd four eE

fe~le.The twenty-fourth subject . was a male cliiiin COMPLt.~. r

operator emr;loyec at NPS.

All thie studerts participated in the experiiment. i~r corjurct~or

with OS 4602, a requirea Operations Research course titleG Cc(;i c

Cortrol aric Cor....unications Syster;s Evaluation. A previcuzs Cprbt.cri.
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Reeachcourse, OS 3603 (Sirr.ulation and 'arcar J)fl i'.trOdlceC.

the stucients to tne NT-ISS backlground and syr-bcloc'v L150C rcr t. e

eyperiment, anc6 a similar course, OS 3404 (1iar-;acnine Inter:ctccorn)

irocluceo tlier: to Discrete PAutomatic Voice ecntcr 'c'

All the subjects were fanriliar with the basic facilities; tr- It

is, the diqital V'2001l02 keyboard. term~inals anA the F-ar te '

g;raphics r,onitors. None of the subjects had ever used a contir-.uous

automatic speech recognition system, and some ha6 never uscc. the

particular headset-type microphone incorporated by the VEPL3EN~

3000 unit. Additionally, out of all the Macintosh Players, only

r five had ever used a mouse, and due to the specific nature of the

software program, it woulc be the first time anyone had played the

NWISS game using that device. The civilian proqrammer was to cc a

VLRBEX 3000 player, and although he was fartiliar with the NUITSS

game, he had never played it using the continuous voice interface.

The 24 subjects were divided into two equal teams of 12

people. Each team~ would only use one input device (either the

VEPRBEX 3000 or the Nacintosh). Selection was rtmade randomly, ancl

on that basis a VERBEX 3000 player and a Macintosh player were

partnered so they could be scheduled for each session sii-ultane-

ously. Similar classroom schedules were the only matchinq prerea-

ui4site, ano although the amount of exposure to the tlqI&S was

* equal for all subjects, a siffilar statement could not be macie

* - concerninr each individuals cor.petence with the same.
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C. ENVIRONMENTAL CONDITIONS

The exi:erin-ent was constructed to sinulate a rilitarl, com anci

anc control center. To accurately ret.resent this, lour aifferent

environmental conciitions were useo. One of four conLination, c-

noise ana licht levels was establishec for each run of the exper-

iment, and one of four different scenarios was usec to allow each

player to experience a different set of circumstances anc environ-

* mental conditions for each individual's wargar,ing sessions.

Additionally, by alternating scenarios it helped to precluce

familiarity, and any possible unfair advantage achieved throuch

intimate knowledge of one scenario in particular.

Noise and light conditions used for the experiment are sumr, ily

described as follows: low noise (65 db), high noise (85 ob),

normal lighting (approximately 1 foot-lambert) and low liqhting

(lights completely out; approximately .05 foot-lar.bert). The

introduced noise was measured in decibels with an aucaicreter

(on the C-scale), and readings were taken at the subject's "ear-

level" with the stereo speaker approximately 2-3 feet away.

Light conditions were measured with a light meter. Forral light

conditions of 1 foot-lambert were achieved by maintaining the

overhead track lights on and directed at a 45 degree angle toward

the nearest wall. With the lights out in the low lighting setting

the only lighting available to the subject was the lipht emitted

from the associated CRT and Ramtek graphics screen.

To the qreatest extent practicable, physical partitions were

useo to maintain the appropriate noise/light conditions throuchout
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each session. Full cooperation was ex:erienced fror the other

users of the C3 wargairing laboratory, and a stable, controlled

experimental atr osrhere raintained (see Figure 6.1, Ci;jater VI,

for a cor. ;lete Laboratory Layout).

D. SCHEDULING OF SESSIONS

The NWISS experiment took place in the C3 wargarino laboratory

at the Naval Postgraduate School. It was intended to be run in

lieu of the subjects scheduled laboratory period for their OS

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 ap.roximately

50 minutes in total length.

The experiment was conducted from 15 October 85 through 28

* . October 85, and during that period a total of 96 sessions were

recorded. The C3 laboratory proved to be an ieeal location for

the experiment. Because the NWISS came is resident on the VAX

-- . 11/780, and the VAX, the VERBEX 3000 and the Nacintosh computers

were all located in the same laboratory, they were all easily

configured and able to comr-unicate well with each other.

The experiment was conducted early in the Fall academic

- quarter to alleviate traffic congestion throughout the laboratory

* Oby non-participants. Since the laboratory was divideo into three

equal bays, each player was completely separated from the other

player, and in almost total isolation from other laboratory users.

* Actual scheduling was done on a randomn basis, and chances

were only made if conflicts arose between team renbers. The
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cooperation e:xLibitei Ly tbe subjects in ti-is recarc wa& c:reati''

apTreciatecd as only a few last minute chances nac to be race. CEo

Ai r:encix a for a conrlete listing of sutjects, ano tne ccu:

e:,;:eriient schedule of sessions. [Ref. 161

E. SCENARIO/ENVIRONKENT SEQUENCE

A separate scenario and environmental condition was assicnec:

for each session, and each team Flayed the NWISS under all four

cor.binations. For example, Team 4 played the tNWISS using Scenario

A and Condition 4, Scenario B and Concition 3, Scenario C ano

Condition 2, and finally Scenario D and Condition 1. The orC(e cii

assigning scenarios was counterbalanced for sequential positioning,

and for both preceoing and following treatment effects. [Fef.

171 (See KEY in Appendix E.)

The assigning of environrn.ental conditions was also aojustec

using the sane methodology. The schedule was achere6 to as closely

as possible, and even with three separate last minute session

changes, all subjects played each scenario and environr-ental

condition once.

F. CONSTRAINTS

Due to its secure environment, anu the fact that all tiie

wargaring scenarios were already availatle on the VAX corputer,

• the C3 laboratory was the perfect place for running military

wargames. Nevertheless, certain features inherent to the laboratory

" itselt led to the following constraints during the experiment:

1. N'AISS is the only wargame available at the t.PS that has
the software available to allow the use of the VEUILX
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3000 ecuipment for the input of voice ccr.;r-ands. The
experiment was therefore constrained to usinc the VFIE.EV"
3000 system for the continuous vcice input.

2. The phvsical layout of the laboratory itself restricted
the Flacement of the VEPBEN 3000 and I.iacirtcsh inrL;t
devices to keep a lichted section of the laboratcrv cler:
for other stucent use.

3. The versatility of the laboratory allows it to be usec.
for a myriad of student/instructor projects. Eecause of
this fact the experiment had to be conducted at a tine
when the laboratory could be exclusively reservea, to
prevent interference with the established environmental
conditions. As a result, it was necessary to complete
the experinent in October. Additionally, the sessions
had to be designed to coincide with the regularly scheculeci
laboratory periods of the OS 4602 students in order rot
to conflict with their individual schedules. The combination
of all these particular constraints prudently limited the
actual sessions to four per subject. Each session lasted
approximately 50 minutes to allow sufficient tinme to
properly brief the subjects and collect pertinent data.

4. The subjects were randomly selected, and permanently
assicned to only one mode of command input due to the

- .previously mentioned time constraints, as well as to
increase their personal proficiency with the assicnect
input device.

G. TRAINING

1. Geea

As delineated earlier, all students were assigned to

either the continuous voice recognition system (VERBEX 3006) or

the Macintosh microcomputer located in the C3 Wargaming Laboratory.

Each individual was given a thorough briefing on how to use the

appropriate oevice, and how to train the equi[;ment to either

recognize their unique utterances of the designated ,1',ISS cormands

- (for the voice), or enter the necessary commands selected from

40i the appropriate "drop-down" display window (for the Vacintosh).
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2. Environment Durinc Training Sessions

Normal laboratory lightino conditions were allc%,ec thrcuch-

out the traininc sessions. This normal level of one tc two fcot-

lar:terts woulo be erl:icyec: curinc two cf the e:.erinrent's fcur

sirulated environ;ental conditions, and simultaneously facilitatec

. NWISS phraseology reference for the user's refamiliarization/

-'- retention.

A cassette tape supplied continuous background noise at

a level of sixty-five decibels. A previous voice experiment hau

determined a direct correlation between the consistent use of

this decibel noise setting and the best possible climate for

voice recognition. [Ref. 18] Besides its acceptance as the best

noise level for recognition accuracy, it was discovered that the

background noise with the presence of a fixed air vent recirculation

fan would provide the minimum level of noise present throughout

*the course of the experiment.

3. VERBEX 3000 Voice Training

To allow the VERBEX 3000 system to react properly to the

150 preprogrammeo N.-ISS command words, it was necessary for all

designated voice subjects to engage in two specific phases of

voice recognition conditionino. The first phase recuirec the

* consistent repetitious uttering of all 150 words indivioually in

order to allow the VERBEX 3000 unit to logically associate each

* word with each users unioue voice characteristics, ana then

physically enroll this "transfor:med" version of the word into its

memory for later recall/recognition. This procedure took an
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-v e race of 40 , -inutes for each user, an(, altiioucjh a stand'arc'Jzec;

pronounciation of the wcrat was supclied and encouracec , tl"2e

ubjects were free to substitute any utterance they. cesiec for

tie VEPrELX 3000I -,rc,-mpt (if it was rer.:berec anc usec, cful-n ti~czc.

actual warcari ng sessions) . In the seconu phase, a ra:u of

three of the 150 possible utterances were concatenate6, anu tihen

-. groupea by simrilar usage into nine specific g;rarx-,Zrs or sections.

*Each partial co~r:..ano phrase was then repeated continuously, andi

as consistently as possible (using voice inflection and vcluLue

control sinultaneously ) y the user. By design, each utterance

was repeated approxim~ately 20-23 tim.es in different sets within a

specific grarimar. It was also recognized that although scr.ne of

the utterances were unique to a specific grammar, cor.nancis suck.

as "ControlK" were common to all grammars, and therefore trainec:

more than the rest. This phase was the most demianding anc. repetitive

* in nature, andi required approximately 5.5 hours to complete.

[Ref. 191

At the conclusion of the enrollment and training phases

each individual received a 30 minute practice session while

- ~ interfacing with an NWISS wargaminj savmple scenario. This was a

*ronitored exercise stressing verbal consistency, volume control

* ano refarniliarization with NWISS cominands. For a complete listinqj

of all the grarm-ars, the individual procedures involved with

introoucinj personnel to the environment and all of the incziviciual

woras that were enrolled, refer to the tNv'ISS/VEPTEFX 3000 Users

6 Guide, Appendix F.
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4. acintosh kicrocomr;uter Trainingi

1While cor-r-ano input accuracy in the vc-4ce environr~enr is

oasec or, rei:etition courplec with consistency, the pc..nt select

7:etiioc . .. erent in tacintosfl' s ros eursmna e:

and practiced digit manipulation. To allow the Eacintosh user to

interface with the wargaming scenario resident on the VAX. computer,

a program was written in the lanquage BASIC to provide the user

with cor-and worcs from a limited vocabulary. The program, sir ulates

the VT100 term-inal in that it allows information comniunicatec to

the VAX to be displayed on the screen for analysis. It pern its

the sequential selection of words ano limited phrases th.rcucjh an

appropriate column header and its associatec "crop-down" winaow;

all operated and selected via mouse technclocy. A capability alsc

exists for the user to enter the manual rroce anc type comrmanus to

the computer using the attachea keyboard.

Training for the Macintosh was accomplisheo in an "otfline"

modie which allowed the user to make full use of all operational

cor.-.rancas, without the response of the VAX computer. Each user was

given a 15 mrinute orientation brief on the use of the M~ouser anc,

the subsequent self-generated training in corlrcanc4 selection

averaged 35-50 minutes.

H. PRACTICE SESSIONS

1. Initial Individual Tasks

Af ter training their individual speech patterns the

subjects were given written instructions on how to trinj up th~e

NIISS yamie and initialize the VEREEX 3000 anci Ma c in tcs hK 50



nicrccor.uter. They were civen a list of approxirately 50 secatte

IJiUISS tasks to perform by issuing commands usincg vcice anc the rouse

peripheral input. While the lists were aifferent for toe conti. ucL

anc: Nacintcsh inputs because force nares anci call sicr. Ec:

aitterent, the general set of tasks were the sar;e. The tasks .:Le

very specific in nature to require the subjects to put ther; into

acceptable NWISS format, and then enter the cor r-.anos as a recoc-

nizable speech cr Macintosh input.

There were several purposes for the indivicual practice

sessions described above; especially for the VERBEX 3000 users.

It helped to identify problems with recognition (so that subjects

could retrain vocabulary/refresh their memories), and it was

useful in teaching subjects to take a general task and convert it

into NWISS format. This was especially important for VEPBEX 3CO

users in that the necessary pauses between phrases were requirea

for the different grammars. Most users initially thought they

were having recognition problems, when in fact they were net

pausing in the proper places. The authors participated in these

practice sessions (one on the VERBEX 3000 and one on the Macintosh)

so that a better feel for the problems encountered by the subjects

could be experiencea first hand. [Ref. 21

Enhancement of the experimental design was achievea by using

subject training that allowed the identification of "obscure"

IWISS vocabulary not often trained by the VERBEX 300C users; or

inaovertently overlooked by the Macintosh subjects. There was an

additional problem with VERBEX 3000 because while an individual

51

-- J



..c:'. "a', :. :V trareo , i : y not v tE c n :nc- : & :; -I

ra": r s or r ses. These i::posea 1 aditatiors .re _

"' . C~rtr C . ,. a the cen[ri esi ., :: s Lv . ri.? L ,: :C

t::<:szs -. , - . -r <.a s c i y iv(c~r':.or2teo.

- .... " -"'a- tic e s# on

3ii subects went through a practice .L'CS stssicr cefcr--
tne actual experimental testin, and (as described i C::at:r a)

all subjects were assigned to either contiuous voice, ac _ tosn

r.icrccomputer or keyboard entry. There were several reasons Ior

this practice session. Since all of subjects hat recently o

a separate classroom experiment using NWISS, it was necessary tc

refamiliarize the voice users with the names of the forces for

wLic* they iac previously trainec their voice patterns. In accitior,

it was found that in the majority of cases (cue to the 1>r-

number of stucents present in each grcup), all the subjects er.

not able to rotate through the specific position that allow;ec

then. to actualy input cor.mands during the running, of the session.
This sarple scenario gave each indiviGual an irklinL of the ty

of commars to be performed during thie actual experiment. All

sujects had access to status boards showir.C their available

fcrces, wrich r,-de the remembering of nar, es less of pro le::2 r.itr

continued practice.

. The practice sessions proved to be very instructive for tle

authors during the actual preparatior for the experiment. These

sa.; ple sessicns used the actual test experiiment for,..at, anc. t,.e
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*~" observance of all the croups in a "ciry run" insurea that procecures

usea later would be acceptable. It also served to verify that

* trere was ample time to complete the session and cather resultant

* Iata ir. tie scheculed 50 minute pericc-s. ll environr,-ental conc iion

were examined, and the correct positioning of stereo speakers anc:

settings on rheostats was noted to insure equal noise and licht

at both positions. This also served to insure that the settincs

coulc be easily duplicated during the actual sessions.

3. Conduct of the Practice Session

The authors had prepared the laboratory before the subjects

arrival so that all equip:ment was turned on, the appropriate

NWISS scenario was initialized and placed in pause mode and the

voice patterns for the intended VERBEX 3000 user were lcaded into

the system. A command to save the session was included for post

analysis to insure that the desired data was actually beina

collected.

Before 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

items covered are shown in Appendix C. Following the administrative

briefing, the subjects were briefed on the particular Eractice

scenario. Each individual was supplied with a sample list of

NWISS commands to be used for reference during the session, it

% neeaed. A verbal briefing on the mission was also given to all

subjects, and any Questions were answered.

5
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The M.WISS garle was allowed to run for appron:izrately 30

minutes. At the completion, the subjects departed ano, it another

croup was tc co;e in, the authors preDare the laboratory zcccra-

inqly. Ac.itionally, copies of the photccrathec oave scrcer-s

were printed at this time. As was previously mentionedi this

procedure was only performed for the first few sessions to verity

correct information, an, to determine how long the entire analysis

process would take. Printouts were not necessary for all the

practice sessions because the data would not be used in the experiment.
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VI. CONDUCT OF THE EXPERIMENT

-IA. INTRODUCTION

This charter will cescribe the layout ana control of -i

laboratorv, the actual concuct ot the experiment an6 the metiLcc

useci to recorc the individual sessions.

B. LABORATORY ENVIRONMENT

1. Configuration

The NW'ISS Cor.mand and Control laboratory was divied into

two incependent bays (each configured approximately sixteen

feet high by eighteen feet in length) and was used to sinulate

• the environment for the experiment. The following equip rent for

each of the two input modes was selectively located in its respective

section:

1) a Ramtek graphics screen with a separate stereo speaker
beside it for producing background noise,

2) a VT100 game status terminal which was used tc retrieve
*y. gare inforriation only, ano

3) a player terminal (VTlC2 for the N-acintosh or ADI,,-3l for
the voice) which allowed cormands to be physically enterec
into the cor.puter.

Using the ADN-31 as a validation device for character strings

enroute to the computer, the voice subjects were able to rionitor

their inputs, change/cancel incorrect entries an6 use the keyhoccC;

(on isolated occasions) in the event vcice recognition proved to

be an insurmountable problen. The laboratory's physical layout

provided the subjects with easy access to all terminals, and the

experiment proctors could evaluate the progress of each session
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usic~ h VA/N:,ISS control station in the Control Bay. Acditicnal

ecuiir~ert was locatea in each bay, but was separatec, by a Partit-4on

........ot Uirectly associateu v~itk: the ex;-erim.ent itself (zce

Gcr .l 1 or a cor:;l-.ete Labo-;ratory La-cut).

2. Laboratory Control

Personnel traffic was not restricted 6urina the incuivicua.

vciceb iacintcsh practice sessions, but d~urinc the actual test

sessions, access to the laboratory was r~ore restrictive in nature.

While the experiment was in progress all personnel were requested

to use the rear entrance to preclude the distraction of the

pneumatic sliding door, and to prevent undesirable/uncontrolle6

light from entering the controlled surroundincs. Laboratory users

not involved in the experiment were advised that use of the

facility was defaulted to whatever noise and light environment

was currently in use during the experiment. Due primarily to this

precautionary measure, the environmental conditions which h~ad

Leen adjusted and rierasure] before each run wiere adequately

preserved.

C. TEST SESSIONS

The procedure for the actual test sessions was an exact uupli-

cation of the practice sessions. As before, prior to the arrival

of the subjects, the proper FWISS scenario was initializedi anu

the vcice patterns for the subjects scheduled were loaded into

the machines (see Appendix B) . The subjects were briefed in

accorciance with Appendix C and provided with a copy of the applicable

scenario for their perusal. Any peculiarities within a given
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scenario which the subjects woulc not nornally have e:;erienceI

previously were Pcintec out, ano any cuestions were answerec:.

rollowin; the briefino, the actual 2-.ISS sesScn cecar. ,:Iter

the suLjects went to tneir :,ositions, the proper noise anc:Ctin(.

levels were set, and the game was starte6. All the sessions wCre

run for forty minutes. Personnel who had repeated difficulties

were given assistance as necessary. At the conclusion o eacr;

run, copies of the game sessions were printea out anci annotatec.

for later classification. The forty minute game time pcint was

noted on the printouts, and the number of commands and "Control_K's"

entered were computed. [Ref. 2]

While the majority of the experiment sessions were compIleted

as planned, some rescheduling was needed due to the absence of

personnel, or to some unexpected NWISS game problems. Feschedulinq

of personnel created no particular problems because each input

method was used to play an individual NWISS session, an6 the

proper scenario and environmental conditions could be reset for

any individual makeup as required.
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VII. DATA ANALYSIS

A. INTRODUCTION

...he Lurpose of this e:u..eri.-ent was to evaluate the efLectiv-,ness

oi u.'c CCr:;Puter input cevices unc.er various environzenta1 conc iu r,.s.

Since a warcar:.e scenario was used, the ccnc.iticns sir:ulated

tactical or Command Information Center (CIC) environr,.ents. The

hypothesis for the exiverinent was there woulG be nc significant

difference between using the VERBEX 3000, the Macintcsh or the

keyboard systems. As stated earlier, the results were ba.ec on

the positive Measure of Effectiveness of comnparin, the total

number of comr.ands entered, and the total number of mistakes made

while entering the commands.

B. DATA SUMMARY

The number of commands entered was determined by sur:rin the

"order entered" lines. As previously noted, the only excepticn

was the aircraft launch sequence which was counted as either four

-. or five; depending on whether or not "weapons were loacec". Tre

mistakes were determined by sunn.-ing the applicable ControlK's

that were correctly and deliberately entered. Raw data for tne

-experirrent is listed in Appendix E.

Table 7.1 is the key which describes the environmental conaitions

used in the experiment. It should be used as a reference when

analyzing the other accompanying tables and figures in this chapter.
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TABLE 7.1

'-"'V I R01INEl:'AL ,C IrlTG!S

LU~~ -65 Decibels (6b)

FIGH - 85 Decibels

LIGHT:

!XOt!AL - 1 Foot-lam.bert

LOW4 - .05 Foot-lambert

Table 7.2 surunarizes the m~eani nurber of cotr..ands entereo,

* basedi on. the variatle ncise/liaht conditions. Fig~ure 7.1 oisplays

* the data in graphic form.

TABLE 7.2

M1EANj NUMBEER CF COMIiANvDS ENTERED

Environm~ental Condition: Noise/Light

*Input Low Stdi Low Std High Stci Hiah Stc

C evice Norm Dev Low Dev Norm Dev Low Dev L-vc

*Verbex 55.3 23.4 69.8 23.4 40.8 15.6 60.7 27.3 56.7

- ~ *acintosn 28.2 9.4 43.4 10.0 44.4 16.8 47.2 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 su-rarizes tike I-iean 1,Number ct Control_;'s enterd,

based on the variatle ncise/licht concitions. FiCaLre 7.2 cislavs

the data in crarnic forn.

TABLE 7.3

,EA " ,U,'*ER OF COhTROLK'S ETERED

Environmental Condition: Noise/Licht

Input Low Std Low Std High Std bich Std

Device Norm Dev Low Dev Norm Dev Low Dev [AvC

Verbe, 8.3 8.7 4.5 2.3 5.3 3.8 5.3 4.1 5.9

~*acintosh 7.8 3.7 5.8 2.4 6.2 3.5 7.8 4.2 6.9

Keyboard 5.6 4.3 7.7 8.0 7.6 3.6 7.3 6.4 7.0

Table 7.4 sumrnarizes the Mean Number of Corrands entered basec

on the trial number. Figure 7.3 displays the data in graphic form.
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TABLE 7.4

i T!:IAL 'IU"2BES

tIt

*t: V 0C E- e V 3 r,, 7e

Verbex 50.6 21.1 51.5 19.4 60.1 29.2 55.3 .

* acintosh 27.9 9.2 38.6 15.4 47.0 7.6 51.3 12.2

*:eyboard 63.7 23.1 76.2 20.3 73.2 16.2 83.2 20.1

Table 7.5 suruiarizes the Mean Number of Control _K's erterec

basec on the Trial rlumber. Figure 7.4 displays the oata in r:: C

forrt.

TABLE 7.5

t-MEAi U.BER CF COT4'TRGL K'S ENTEEED

TRIAL NUMBERS

Input Sto Std ta

,evice 1rst Dev 2nd Dev 3rd Dev 4ti; 7ev

Verbex 8.7 8.4 6.8 4. 1 3.6 2.3 4.5 3.a

-acintosh 7.2 3.7 7.2 3.6 6.9 3.7 6.4 3.

Key board 08.1 5.5 9.0 ~.3 6. 1 4.3 5.2 3.4,
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C. STATISTICAL METHODS

C-nce tr:e cata from the experiment was comr,'ilec, tvo-wav analysis

of variance tcchnicues helped evaluate the results. ',-c staristica-

analvsis software procrao reEiOent in t- e IH: 30 33 rai nIr:;-

computer were usec to facilitate toe calculations. The first ,

NINITA5, and the second was the Statistical Analysis Sy;ster..

(SAS).

In testing analysis of variance the following two assurn.tions

must be made: 1) the populations from which the samples care can

be approximated clcsely with normal distributions, ani 2) they

all have the same variance. (Pef. 2C] For each case, the hypothesis

was teste at a confidence level of 95 percent. A6ditionally, for

each environmental condition (i.e., ncise/light level), a ratio of

the number of errors that can be expected per the number of valic

commands entered was calculateo. This was computed for each (.f

the three input devices. Finally, an analysis using SAS was

conducted as a backup for some of the data that was analyze6

using the MINITAB program. [Ref. 21)

D. ANALYSIS

1. Introduction

As with the statistical analysis, it is desirable to use

as many data samples as possible. Since it was difficult to

conmit a large number of subjects to the experinent, each of the

24 subjects participated in four separate sessions, thereby

* totaling 96 sanp[les (VL2F, F;X 3000 ana Macintosh). Acgain, the
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keyboard data was that which was corpiled from, the Wrighti~ancn

excerir.ent.

It was now important to ensure that the scenaricL ;.re

vatieci encuch to be an "inuependernt session" tor the 0uCeczL, zc

that no unfair advantace would cccur during a trial rur. 'I;e

two-way analysis of variance was obtained between the nurher of

cor Tmands entered anu the different scenarios used. Also, a tvo-way

analysis was conducted between the number of ControlK's entered

and the different scenarios used. The result was the sare for

each, which indicated that neither one exhibited any significant

difference. It is therefore reasonable to assume that the experiment

consisted of 96 individual sessions. The Wright/Manson exr3erinent

consisted of 13 keyboard operators who also played the identical

*.'' set of 4 different scenarios (totalling 52). The co.:bineai total

is then 148 sessions (samples) for this experiment.

2. Best Environment for Each Innut ethod

It was expected that. each input device would 6o better

under a specific combination of environmental conditions. For two

of three devices the results also showed that the combination

that provided the greatest number of valid commands to be entered,

also provided the fewest number of errors (i.e., ControlK's).

This is a desired situation and is reasonably intuitive. 1What

follows is a brief description of the best environment found for

each particular input method. See Figure 7.5 for a listing of the

ratios (errors per valid commanos) for each device.

68



VERBEX MACINTOSH KEYBOARD

LOW/ .151 .266 .075
NORMAL

LOW/ .065 .3.107

HIGH/ .1415 .15 .096
NORMAL

HIGH/ .098 1 .159 .0
LOW I_ _ _

Figure 7.5 Ratio of Expected Errors Per Valid
Command Under the Environmental
Conditions Specified
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For the VBJBLX 3000 svstem, the oreatest nun'ber of v lic

cor:rmanas xrere ertered under a low noise, low light ccnitior.

Concurrently, the fewest errors were entered under thcse exzoct

cono.itions. Basec on the F ratios calculatec after rerrC n0 a

two-way analysis of variance (at the 95 percent level), there was

NO significant difference between the number of coriands enterea

an the environrental conditions. The samte result was realizea

(NO significant difference) between the nurmber of ControlK's

(errors inputed) and the environmental conditions. That is,

althouch there is a "lowest ratio" for the VEPLEX 3000 syste,

6 there is NO significant difference between the number of commancs

entered or errors entered, and the environmental conditions under

which it was used. As expected, the lowest ratio (errors per

valid command entries) came under the same low noise, low light

condition. (See Appendix E for actual Statistical Data.)

For the keyboard system, the highest number of valia

corin'ands were entered under two conditions: 1) low ncire anct

normal lighting, and 2) low noise and lcw lighting. Pere agair,

the fewest number of errors were made under low noise and normal

lighting conditions. Like the VERBEX 3000, the F ratio calculated

from the two-way analysis of variance revealed NO sicnificant

cifference between the nur.-ber of comr-ands entered (and the nurmber

of Control_K's entered) and the environmental condition. r-ever-

theless, the lowest ratio occurred under a low noise, normal

lighting condition.
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.or, t.ie :'acinto~., t .e r nest nurber cf valia cc::.:

-ere enteret under i.i n ncise, 1ow 1:-:tin- concitor-s.

ewest numlber cf errors .,;ere entereo under li; noise, -c, i

-. conc.tiors. 3 i.ti- te :)rev ous input cevices, NO .i L :::o:::

f " rtnce w-s re :., :, ce;;.een te ,e ntz:Er.er of cc,: r eri,.-r

(&r t.,e nur,.br of errors entered) and the environi,.ental co:c.

used. Here, the lo, est ratic occurred wi'ile operatint, uner low

noise and low lithtin conditions.

3. ~Best Invut Method for Each Environment

This question was answered using a two-way analysis of

variance. Each environmental condition (i.e., noise/light) shoulu

07 reveal a desired input device which yields the largest. 11undber of

ccrr:ands, and also the fewest number of errors. As in the previous

question, the ratio of errors to valid cor.rands also reveale

some practical insight into which device may be preferable wl'en

using a particular noise/light condition. The two hypotheses

stated that the number of conmr.ands entered (and the number cf

ContrclK's committed) would be equal for all three input devices.

Conclusive results (based on the F ratio at 95 percent)

.scw there IS a significant difference between the numcber of

co:;rands entered and the input devices. In all four noise/li-ht

. conuitions the keyboard operators entered more cor.nands tillr a 11

te oter subjects. T is was not the case, however, when a ,ezsr -

Srment of the number of Control_K's corinitted was taken. Here, ti;c

two-way analysis of variance revealed no significant difference

a:,ong any noise/light condition anc the input nevices. Fven on

'I,
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e:tamininc the raw data it was shown that NO clear ac:vantncce

existec for any particular bevice. The calculated ra-tios (scc

Ficure 7.5) disr.lavec the rcliowinc advantaces unCer each envir(;n-

mental conc.t ion:

BEST INPUT METHOD

1. Low loise /ormal Light -------------- KEYFOARD

2. Low Noise / Low Light --------------- VLRBES

3. High Noise / Normal Light ------------- KEYOARD

4. High Noise / Low Light --------------- VEREX

- - 4. Best Overall Inzut iethod

*'- This question was answered using a one-way analysis ot

variance. The F ratio was again calculated at a 95 percent confidence

interval, and the hypotheses were the same as the ones cescribec

in the previous question.

The results revealed a significant difference between tbe

r.'ean rur.ber of cormands entered and the input devices, thereby

rejecting the null hypothesis. The raw data showed that the

keyboaro operators entered more cor.mands than the operators of

the other devices. The VERBEX 3000 players were only slichtlv

-cwer, while the Macintosh players entered an averace of 43

Fercent fewer commands per session.

As far as the number of errors corittec was concerned,

the one-way analysis of variance showeo NO significant difference;

tiereby accepting the null hypothesis that the nur,-ber of ControlK's
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entered by all three input cevices was equal. The raw cata Si;olyec,

only a airference of 2 or 3 errors amongjst input devices per each

session. T he V EF: EhX 3000 haci the lewest (an avera(e oL 5.U) nex

Sthie X1acintosh (4irn 6 . 9) and 6 finallv the ke\'boarci (w th 1)

5. Possib'e Learnirnc Curves

It was interesting to note that NO signif icant learninq

curve took place between the subjects when cons icerina either

the nurter of cor.nimands enteredi, or the numiber cf Control_K's

commritted. It is worth inentionina, however, that the Eacintcsh

* subjects increased the nuriber of comrmandis entered for each succeecincl

trial (session). This can be seen graphically depicted in FiqLure

7.3. The reverse was not the samte for the number of ControlK's

that the subjects entered, and again, neither was it sicinificant

(this can be seen graphically in Figure 7.4).

E. SUMNARY

To suriwarize, there were few sionificant results. Even with

V the adceci benefit of looking at the raw cata, not all the cquestions

were answerea unequivocally. None of the three input cevices

could be labeled as a clear-cut winner over any of the other

6evices. Each of the devices perfornied best given a specific set

of environirental conoitions. Ocicly enough, the VE-PPEX 3000 and

* Macintosh both performed best in the Low Noise/Low Light conditicns,

ano the keyboard performed the best in the High No ise/Norrial

Liqht conditions. Without recard to the Noise/Light conditions,

the VE;PBEX 3000 system had the lowest ratio (i.e., error to cor-zanc) ,

with the keyboar6 a close seconcl (.102 to .112 respectively) . The
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>acintcsh entered fewer con.aneis than the otiers, anc waEr.,~c

seccnci when rmeasurirnc thI:e nur-bers of errors co-mm it tec. Aociti-ona I!,

no s ' c:nir icant learninc tcook place oturinc th;e Ifour scr tc

sessicn! tnz-t eaich incuivicual r.articijpatec in curinc. tiie e.,;e2r 1-,fl;
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VIII. CONCLUSIONS AND RECOMMENDATIONS

A. INTRODUCTION

T:oojective of triis thesis was to evaluate ciffercnt In Z

interrcaces to the 1.1,ISS wrarn:scenarios resicent onr t,,e

11/780 comi-uter. The two hypotneses were that the miean nurh-er cr

ccrizas ertereci anci the mean number of errors cor-inritted (sn

*any of the three tested input 6evices) woulo be equivalent. V7hile

the objectives of the thesis were successfully establisheo on til)e

cor4q:1eticn of the experiment, no single input dfevice can be

clesicnated as the "better" of the three.

B. CONCLUSIONS

Befoe th exerirrent, the authors of this thesis antic4latec

that the vcice system would outperform the other devices. By tne

tern;- "outperform", it is meant that the VURBEX 3000 subject,,

would enter significantly riore com~manos and commit fewer overall

errors than the other devices. It was expectec that the flacintosh ,

woulo outperform the keyboard sir.pFly by virtue of its current

technology. In general, the analysis of the data did not cornfirr.

these expected outcomes

* iany reasons can be given to explain these unextectec., results.

As far as the keyboard was concernea, most of the subjects wastec

little tine in moving their keyboares as clcse as possit:le to

their oata inp~ut (CRT) screen in the low light condition. Usino,

*.the viceo screens inherent glcw helped considerably in locatinc -
the correct keys; especially for the non-typists. Also, a post
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- exFeriment survey revealed that the keyboarc operators Vwue

experienced typists by ano large. By this it is meant that at

worst rost of the subjects were able to use both bans while only

cccasicnally looking at the keys. Sv inEplication, "ilitary GiliceL

postgraduate students are collectively r.ore likely to have iac

typing experience (i.e., used typing skills curing their lengthy

V education/training) than the general population. Their averac:e

*: lifetime exposure to keyboard technology is high, an again this

particular group was above the norm. [Ref. 2] Or the other

hano, none of the subjects had prior experience with either the

continuous voice system, and only a few subjects ha6 prior experience
with the Macintosh microcomputer system. This brings into focus

the implications of the necessary training involved for each

device. The VERBLX 3000 subjects trained with the voice system ar.

average of six hours only one week before the experiment. Consicierin;

that it takes years of frequent typing to become proficient, the

VEPBEX 3000 subjects did well to keep up with the keyboard operators.

The M.acintosh subjects practiced for about 35 minutes each,

concentrating totally on developinq the motor skills necessary to

r.aneuver the arrow using the mouse peripheral. In retrospect, it

is felt that they would have performed considerably uetter if

they had been as proficient (throuch additional trainina) in the

use of the mouse as the keyboard subjects were in using their

acquired typing skills. The raw data from the Miacintosh players

showed a slight increase in the mean number of cor.mnanos enterea

for each iruivicuals' succeeding trial. Although it was not a
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sinificent increase, the sar e statement coulo nct be 7*ace rcr

the other cievices.

V hen looking at the ratios (see Ficure 7.5) , cach c-evice

zertorzec -ell uncier certain noise/light conuitions. T-e VLL>

3C00 anc the riacintosh had the lowest error tc ccr.m.ano ratio

under the low noise/low light conditions. Not surprisingly, the

keyboard operators had the lowest ratio under the high noise/norrmal

light conditions. For the keyboarc and VERBEX operators, each hacl

" the lowest error to cormant ratio in two of the four envircnrental

corctitions. Looking specifically at the "light conditions" (without

regard to noise), the VERBEX 3000 system had a lower ratio than

the other devices. Similarly, the keyboard users attained their

lowest ratio under "norrial light conditions". Considerinc the

inexperience of the VERBEX 3000 operators, they did ex'treely

well in the most likely high stress, wartime environrent (high

noise, low light). The error to cowrrand ratio was .015 lcwer tian

the second best, keyboard.

Although we can logically conclude tlat the keyboarc: aic

perform better than the other devices, it would be illooical to

conclude that the other input devices do not warrant further

research. Just lookinc specifically at noise conoitions (without

regard to the lights) the VERBEX 3000 system hac a lower r.-tio

than the other devices. Considerinc the inexperience ol the

VERBEX 3000 operators, their ratio was only .004 hicher than the

keyboard subjects in the r.lost likely high stress wartire environment

(that of high noise and low light conditions)
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.,nc t;er area arzalyzed , as ti~e presence of any lerni r.,.

the subjects "ay ,.ave received fro -revious sessions. 'c.'c:e "

te subjects erfori.ed si-nificantly Letter cver ti e four .r l-Z%.

",i t: is a..as ., necesscril an encCur i t ren c .z- 4"

' orts the indeern*ernce of each sessic,, ter '::.

Zalu.nle size of th.e experiment itself a-cre valid.

Cne final comr,ent should be made about the li <eli'ooc tn:at

inexperienced operators will often be at the controls (ofi' ti.e

input media in an acader,.ic or training environment. For exam Ile,

a senior officer (i.e., 0-5 or above) attending the naval '.ar

College will play similar war gates. It is highly unlikely ttat

an individual will have had prior experience using specch or

"menu-oriented" systems for input cor.r:unication. It can therefore

oe concluded that with a minimum of introduction to these devices,

. alrrost equal performance can be attained to that cf the e:'perienced

- typist if the syntax required of the game commands is also ,elil

learned by the novice user.

C. RECOMMENDATIONS

It is the opinion of the authors that further study is justifiec

U'Q concerning the potential of the three input devices. E efcre

another experi,:ent is performed, however, it is recomr:ended tiat

sufficient training of the subjects be conducted. It waE felt

* that the ,acintosh subjects would have performed significantly

" better with more extensive training and dedicated practice sessions.

This would have enabled then, to become more familiar witi ti e

*t coordination required to effectively maneuver the cursor with the
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mouse. The probler with t.is prcposal is the tine ccnstraint

ir.cseo on both the tlanninc; ana execution of the exueri.eii.

* Otin:ally, all subjects shoulc be ecually skilleo ir the use or:

tne particuiar irput cevice.

Adiiticnally, the software interface Lroqranr for the 1acintcsi.

shou!c be nodified to facilitate a quick, efficient ar. accurate

-: obe of input for the user. This mooification woulo rec;uire a

more natural arrangement of commands to allow an easier interaction

with the sequence of these comrands recuired by the syntax cesicn

of the software.

Accruisition costs for these devices and any stucy of cost/benefit

% relationships would provide additional fertile ground for future

research. Current cownward trends in hardware costs, and a ceneral

lowering of costs for all technologies which are driven by micro-

computer advances in the marketplace, cause a "concept cf costs"

for these systems to be well worth consideration.

.oMISS should be used as a n-edium for any further experinentaticn.

The necessary peripherals are all established, and it provioes an

accurate simulation of a real-time environment. Varying environ-

mental conditions are easily simulated in the C3 laboratory, and

the accessibility limitaticn makes it an iaeal F.lace to conouct

* further experiments.

In conclusion, future experiments should incluce the previously

sugested modification to the M.acintosh software anc the rost

aavance6 "touch screen" and voice technolcgy available. It is

felt that these three devices have the greatest potential to meet

the recuirements for an efficient input meoium.
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D. SUMMARY

:.an's zeal to accoai:lish the ideal "rman-nachine" irter:cticn.

*a ,s aillc.jec. Eicnificant trocress to occur recarcinc inut c t';:cv.

1r.e keLo ,rc a;as Ifirst, anc , nas been (:epencable lut resrrictci ,

sorcetires tc the i:oint or being inconvenient. CuicI, to 3t;:roc:
o;pularity were several "non-traditional" nmethocs; one einc tiie

voice system. The discrete voice system is unnatural anc hzrc to

use for most users, while the continuous syster - is easier to use

ano more convenient for the jobs requiring user inrut ano r.anual

labor sinmultanecusly. Two other methods are the "pull-dow,.,n" meru

and the "touch screen" technologies. Both have been SUCCessfil

even in their early staces of development.

fan is quickly approaching the doorstep of Fifth Ceneration

corputer technology. Therein lie "intelligent system.s" which will

give increasing flexibility to input devices of the future.

Unfortunately, there can be no "perfect" universal input methoc

due primarily to the varied recuirements and restrictions innate

to each individual job. Nevertheless, it follows that continuec

research should be aimed at producing a body of knowlecge which

would allow us to pick the best method of cor.puter interaction in

a scecific environment. Althcuch it is recognizec that coMLuter

speecs today are restrictec from full use because of the slcwness

of interface hardware, the rate of procress in cevelopinc hiun

speed CPUs is con:p;oundino the probler.. Therein lies tile innetus

to continue toware the developr:ent ot better inl-ut r-edia.

*.
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APPEDIX i

SCENARIO BRIEFINGS

SCEN<ALIC A

SITUAIC1,K: Hostilities have already been declarec, anc. Orance
forces are providing escort for a large convoy cf carco sri:;s
carrvinq nuclear/chemical weaj:ons.

FlKIEt;DLY FORCES: You have available one Aircraft Carrier, 2 Knox
class destroyers, a Los Angeles class submarine (positioneu north!
of the convoy) an 2 flights of 4 P3C aircraft.

ENE,"Y FORCES: Orange forces have 8 ships escorting IC r.erchant
ships in the convoy. Flo air assets are presently available, or
ex;ecteo.

[ ISSICN: Destroy all Orange combatants without inflictin(g carace
to any cargo vessels (due to the nature of their cargo).

0OE: POSITIVE

-- nurber of weapons fired during the session

-- number of cor.batants identified, hit and damagced/sunk

EGATIVE

-- number of merchant ships hit/sunk

-- nur:ber of Elue Aircraft lost

-- number of Elue vessels hit/sunk
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'tYi2 A,.' r c:: ir. a t Q i; 12( CrEnc e 7.e rchan~t %IeS~e S ~r E- nr-,CIrc C.
-n tic(,rt vait -nrc tO Linicoc. various czarco. Fostiljtics, are :Trc -z, 7.

S iCL. Llue r orces incluc-e 2 P' C aijr c r zt -r.c t,..c
S 0:. or /5E 's "C. An .1ircr ft carrier i s a v ai a ic to su'..ri

Lr t r a ir a s et s ir cecn:.cc6 necessary.

FU ,C LS Location ancl makeup of Orance forces iS LUet11(e
I.~ to iccr weatier/intel11qence.

.~5SJX: estrov as many merchant ships as Possible, anc: attack
2t~tatuonlyV if fireo upon.

* r L, L cnuLons f irea,

-- >. ~rcr erchant ships icdentif ieci, hit anc. car-acec.

Cor~tans ic.entif ied, hit and baraceci

~~~r-I (:O aC c /lO St



SCL-.ARIO C

SIuiUA'IcL: ''Tnere are corfi r7,ec, reports that larce nu)erb c
Crance Corbatant units :ave left orxrt, are runninc C , &L C-,'

,;r-c ,re unlocataL;le at this ti::e. There are frenc.i'ieur;s
torces in Cle neichborincj area an. tensicn is risinc. 'o f ost i- ..
iave been ceclare6 as yet.

FZIErDLY FORCES: 1 P3C aircraft and 4 FI4P. aircraft are availaule.
Other assets are in the area, but are not uncer your airect
control. Anv mcerchant ships enccunterec are not to be consicerec
hostile.

M.:ISSION: Search for Fossible contacts in the area fronm 351N to
d2N., and from 174E to 180E (or 164E to 170E depending or. the
oceanic displacement). Locate, identify anC designate as many
vessels as possible as either enemy, friendly or neutral. Center
the plot upcn the P3C at the start of the session, an6 wea :cns
will remain tight unless fired upon.

N.:OE: POSITIVE

-- number of Orange forces properly identified

-- nurber of Blue forces properly identifiec

-- number of Neutral forces properly identified

FEGATIVE

-- number of forces inproperly designated

-- nur-ber of forces rertaining not found/properly designated

*8
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SCEL:ARIC D

Si%'UATICk: n Orancie SAC is 100 !'i cirectly north ot .-cur csit c~n
anu ycu are taskeo to intercept anc visually icertitv it. lic:trlir:cs
nave not Leen ceciarec as vet, but are ex;ectec to reai oUt :c'(,1-.

FI'UI :DLY FORCES: One Aircraft Carrier (with its associatec aircr .t),
3 escort shi;-s anc; a submarine.

EI-ENY FORCES: The strength of the Orance forces is unkncwn, Dut
they are nct expected to have any aircraft launched at this tire.

VIISSICN: Launch carrier basea assets to search/icentify tlje
suspected Orange SAG. All weapons will remain tight unless firec
upcn.

M NOE: POSITIVE

-- number of aircraft successfully launched

-- number of enery assets properly identified

-- nur..ber of enemy assets damaged (only if fired upon)

NEGATIVE

-- nuber of Orange forces not designated as enery

-- number of Blue ships hit/lcst

-- number of Blue aircraft lost
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EXPERIMENT TEAM MEMBERSHIP/SCHEDULE

" ' Team Verbex Macintosh

Pr aL.tzcr "c.
,3tcne

Crcutt :,cS
5 oyden Aleci

: erkert ,',creau
r' 7 Ko ow; s k ie r.,4 e c y'" .Co,-l i z,nc dr-o '.',c La u ri r.

9 Thor.,pson Tekel
10 Euettner Sciui
11 Hill W a 1l
12 Ccain Gruetzr;er

EXPERIMENT SCHEDULE

Time CO7CO 1 00 C C 00 1 1 0 12 0 1--00 1400 1500O 160C
j800~ ICqC 100 1 1 15:~~ T:- a t ..

" " l 5 O C A I 2 B I 1 D 3 2 2 , ,u-- I - _ -- ~.

.1 0C O 3I1 7D2 7A3 5D1 3A2

17 OCT 5B3 3D4 5A4 3C3 13 I2 1C"

18iI OCT 6AI 22 6D3 5C2

21 OCT 8D21 2C3 . 4D1 4C2 4 .

22 OC T 7C1I 8C1 724 9..1 v-''-. t, t --

£3 COCT -A3 -6B- 6-2 9C2 6D 4

24 OCT I- 11C4 1GC 1CL3

'.-.'.- - . - d -125 OCTi 11A2 j11D3 ~ 1 1CA2 I 12A1 .12-'- :12C
128 OCT -1D CL 4
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AFPF: rDiX C

SUBJECT ADMINISTRATIVE BRIEFING

NOTE: The follo,;in. d:c.riistrative briefir wass inritiiy -.iv cr
co each subject ,rior to the beginr.i of tn-e ex.zer ent.
points were re-emp.hasizec at eacn sessicn as appiicacie.

1. The sessicns would be approxinately 5b mrinutes in . ,:er
subject would be scheduled for four individual sessions : n.c.
master schedule of all sessions was posted on CDT,. Stew'rt's
office door for reference, and to facilitate changes throu hoct
the experiment.

2. 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 Eroup
session was still in progress.

3. The voice patterns for the scheduled VERBEX 3000 subject were
already loaded to avoid any unnecessary delay. The user slmp;ly
had to set the gain in order to be ready to start the sessicn.

4. The noise/light conditions for the particular sessicn were
explained and set.

5. The subject was provided with the scenario for the sessicn
and all key points were verbally emphasized.

6. All subjects were advised to ask for help during the sessi cr
if any problers were encountered.

7. The subjects were asked not to discuss any of the scenarios
following their sessions until the experiment was coripletea.

8. Each group was reminded of their next scheduled laboratory
period following the completion of a session.

9]
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APPENDIX D

EXAMPLES OF COMMAIN SEQUENCES

* -"Lisc1ay ... .adius 2 5 0"

- "Execute EAIPASW'l

- "Execute FI4STRCAP"

- "For Kitty ... Launch ... 2 A7E A6E ... (course) 2 3 5... (speec)
4 3 0 ... (altitude) 1 5 0 0"

Flt. Plan: "Mission Strike"
Flt. Plan: "Proceed position ... 4 5 N ... 1 1 5 - 2 ( E"
Flt. Plan: "Load ... (equiprent) 3 Shrik ... C 1-K82"
Flt. Plan: "Stop"

- "Desi;nate Enery ... (track) E E 0 0 5"

- "Display ... Place Circle Force ... M P 6 1 5 (racius) 5 0

- "For V A 0 1 0 ...Weapons Free Enevy All"

- "For S H 2 0 0 ... Barrier ... (position) 1 5 - 2 0 N ... 1 2 5
- 1 5 E ... (bearinc) 1 3 5 ... (distance) 4 5 ... (usinc)
S S Q 6 2 ... (spacinq) 4"

*,. NOTE: Words in (parenthesis) are prormpts that appear cn the
speech unit.
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INDIVIDUAL DATA

Env iro;:Trrrc. C ,.,i~ or:

: Lew ,ci3e, 'cr'. a i L . 2 L2'. olsc, . -

In r pu t E r v

z;,, De e Scenaric Condition C Control 'r"

i 1 V e rbex . 1
D 2 7 7
C 4 63 11 3

3 98
:,acintosh A 1 27 7 1

2 56 11 2
C 4 26 4 -

D 3 30 9

2 Verbex A 4516 1
1 78 34 2

C 2 75 3 3
D 3 Z7I"

ac r tosh A 2 52
4 56 1

I

C 3 35
D 1 38 11 1

3 Verbex A 2 64 9 1
i4 1 67 10 2

C 3 3 e 3
D 4 36 5

acintosh A 2 37 5 1
1 2 13 2

C 3 56 11 3
D 4 49 13 4

Verbex Al I 42 7 11

C 2 62
D 1 51 4 1

I aci rtosh A 1 71 7 4
3 54 3

C 2 37 7 2
r, 1 24 5 1

i88

a,

.6



. (cont.)

ju ipt n v

- .evc c .enaric Ccno C:..uit- Ocr tr o 'r"

crbe;: -"

3
c 71

139
c i r: tcs n 4 37

3 22 14 1
C 2 29
D 1 17

Verbex 1 33 8 1
2 112 6 3

C 4 60 1 2
D 3 45 3

" acintosn A 1 27 1C 1
43

C 4 5C 5 2
42 9 4

7 Vertex A 3 19 IC 1
3 4 67 1 4
C 2 I 4 3

D 1 95 6 2
;acintcsn A 3 33 4 1

4 45 4 Lt
C 2 39 2 3
D 1 35 6

Vercex A 3 40
2 27 6 3

C 4 47 5 2
D 1 37 12 1

"acintosh A 3 39 5 4
- 2 44 6 3

C 4 32 12 2
£ 82 1

V erbex 3 3 40 4 2

, C 2 49 3
D 4 50 1

2.. Xc i ntosh A 3 44 4
1 1 49 2 4

C 2 3 1 3 3
4 7 5 1
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2 7cr;

1 -

D1 17
.:crcr 14 I45 7 C-

ciinos 24 355
C9 1 2701

D 3 49

11 Verbex A 2 695

C 4 5

3 3 7
c3ilci 59 13 3

D 3 645 4 3

12 Vebex A1 790
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NWISS/VERBEX 3000 USERS GUIDE

This users cuice was prepareci to racilitate cog;nizarnt incivicu ;_s
_n training their individual speech patterns to the Verbex 360C
voice tern:inal. The unit has a maximum vocabulary capacity Lor
360 words/utterances, 150 of which will be trained in orcer to
interface .arcjaring scenarios resident on the VAX 11/780 ccr.,puter.

The guide is divided into the two (2) separate sections tiiat
are representative of each actual phase of training. The first

-' phase is ENROLLMENT, which allows each word/utterance to be
individually and repeatedly spoken. The second phase is Tl.PIhIr.C-,
which incorporates the repeated use of the phraseology necessary
for wargarne scenario interaction.

What follows is a list of specific procedures used to enable
the sytem for both the ENROLLEENT and TRAINING phases of the
voice experiiment:

1. The rmachines (Verbex, ADM 31, VT-102, and the speech unit) are
connected using the proper adapter as shown in Ficure #i. (Ficure
"2 shows the configuration to run NIISS on the VERI,,.,: 3000).
The small machine to the right of the VT-102 has "VEREEX
3000" printed on the top, and will hereafter be referrec to
as the "Speech Unit", so as to not be confused with the larc:e
VERBEX 3000 unit located just to the left of the table. The
following specific procedures should be utilized to effect
proper set-up:

A. Turn the ADN 31, VERBEX, and V'-102 to the power-on position
(see Figure #1).T Turninc the ADM 31 on is optional
for both phases.

B. The VT-102 and the speech unit will automatically run
through a self-test (using the alphabet). Upon comleticn
of this procedure, the s.eech unit will read: " Bootinc
VERBEX 3000 ". NOTE: The VT-102 screen will be a scramhlec/
garbled alphabet on occasion; this is still considerec; to
be normal operation and will not effect the follow-on
VERBEX enrollment/training phases.
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C. ow coF plete the fcllowinc steus to enable. ti:e -, ter.:

1. Press t:;e SE-UlP key on the VT-102.

2. Press tL e Set u A/B (5 key --- o set-u: "3".

3. Press tie TrLnsit Speec, (-7) ke press 52c;:' nc

reT:eateclv tc scroll to U 0.

4. Press the Receive Speed (#8) key --- press slowly r.rC
repeatealy to scroll to 4800.

5. Press the SET-UP key to exit.

D. Fit the RETURN KEY (of VT-102) --- this will move tihe
cursor to the left side of the screen.

E. With the cursor on the left sioe of the (VT-102) screen enter
the followino comrands secuentially, ano wait for the
cor.puter to respond (as shown in the output ccu:n)
between entries:

dir <return> directory listing

" ea asd to use the edit asa file

n to number lines

l,$p to print lines

F. If NWISS :w:/NWISS is on line 1: Enter " x ", and continue
with step letter I.

G. If NWISS :w:/NWISS is not on line 1, enter:

1. 2m0 (assuniing it is on line two)

2. 1,$p

3. x ( this saves the new order

H-i. The prompt on .e VT-102 shoulc. be " - "  (a cash).
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I. bith a " - " as a prompt, enter: nwiss/nwiss

J. ~The screen sioulc read:

•onitor: Version 2.0

Cop richt (c) 1913, Exxon Corr..

Galcon 3.3 - Grasp 3.1

anu the speech unit will read: " Enter user ID =

2. From the speech unit enter " 00 ", then press the enter key.
This will open the supervisor mode. (NOTE. the Enter Key r.ust be
pressed after each entry from the key pad on the s:eech unit). If

you realize you have selected an incorrect number for input prior
to pressing " ENTER ", you may press " CLP " (the bottom richt
key on the VERBEX keyboard) and then press the correct rur.er to

-I be reentered. The " Please Wait " light %ill illuminate, and
after a minute or two the speech unit will read: "Add V New User?".

3. You will now begin to scroll through Menu #1 (see Menu Listings).
Press the NO button to scroll through the Menu for familiarization
purposes.

4. To begin the ENROLLMEtT phase (approx. 20 min.) Press YES
when the menu reads "Add New User?".

5. The speech unit will now read "Enter New User ID =". Enter
your user number and press ENTER. NOTE: Be sure not to enter a
number already on the enclosed list of used numbers.(see NENtU
GUIDE).

6. Put the Headset on with the [,ike on the left side (see Ficure
3). VIKE POSITIO' IS CRITICAL !, Position the Mike only a

little to the left of center, and slightly lower than the center
4 of the mouth. It should be no more than 1/2 inch (i.e. about one

thumbswidth) from the li[ps without touching them. Pericciically
check the microphone for proper placement in order to insure
consistency.

7. When the microphone is in place and you are ready, start the
amplifier and the tape deck in Bay #2 (in order to interject
crowd noise at 65 db into the training) , using instructions
attachea to the tape edeck itself.

8. The speech unit will prompt you to "SET the GAIN".
It will reac "Cain Now at 1, Yes to Set Gain".

(NOTE: A gain of 1-3 is OK -- under normal voice levels, a
gain of 2 - 3 will be maintaine, ).
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9. T" hen reac:v to proceec, -ress tne Y S Lbutton z.n( periorr, I:-
tollowinc steps:

A. Follow ,.rorLt (ie. sav "One, two, triree, rour,
testino").

The sLeech unit will now! rea: "Gain is set to (2-,)
YES to set c an ''

C. Press the YES button.

D. Follow the prompts as before.

E. The speech unit will now read: "Gain is set to 3, YFS to
set gain".

F. Press the YES button.

G . Eventually the speech unit will reac: "YES to sarple
backroun noise".

H. Press the YES button.

I. The speech unit will now read: "Remain Silent". Pt txiis
point do not make any additional noise other than norral
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 read: "Rerain Silent". Aqain,
dc not rake any aaditional noise while it is samrlinc tiie
silence of the environment.

-- . The speech unit will now read: "Gain = (1-4). YES to
p:roceea".

1(. N.

A. If the gain is 1-3, do not press YES until you are ready
to Eroceed with the exercise. Be aware that the STOP button
can be used at anytime throughout the training cycle for

one of three (3) possible reasons:

1. If you would just like to take a break for a few minutes,
press the STOP button and you will be prompted to
"Continue Training?". Sinply press YES when you are
ready to continue.
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.If YOU ave mace c -istake on an utterance, press tihe

STGP button. Use the ',O button to scroll tnrouch tie
'rer.u (-2) until you reac "Reject Last Utterance?".
rressinc trie YES button will accept that ccr nanc z.rc.
i::eciatelv continue with the next vcrc or vrrase.

3. If you feel wihat you have cone is co.pltctel ura:a-
vaceacle to tbLs point, press S'(,P. Scroll t:rrcuc-
the menu (*2) until you reac "Lociout?". Press Yi. ,
and if you are in the E.ROLLIIElT phase, continue ,ith
Step i2. If you are in the TRAIsiIG phase, continue
with Step # 13 a.

Get comfortable before you start. Take breaks if you need tiier.,
and strive to be consistent with your voice modulation. See
Enclosure I 1 for a cor.-plete list of the words you will see
throuchout the session. The words will be in crder of appearance,

4and the "less than obvious" annunciations will be annotatect for
standardization purposes.

If the gain = 4, it is best to start again. One way to do this is
to continue as normal until the actual cycle has started promptinc
you with the first word of the session. At this point press the
STOP button and scroll through the menu until you rea "Locout?".
Press YES. The speech unit will read: "Exit (your I f)", an(,
will then read: "Logout supervisor", followed by: "Enter User
IE". Continue from Step #2 using your same initial ID nurber .hen
responding to the "Add tew User?" prompt.

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

A. Push the STOP button.

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

C. "Reject Last Utterance?"; press the NO button.

D. "Save Patterns?"; press the 110 button.

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

12. This concludes the ENP, OLLNE1,T phase of the individual voice
training cycle.

95



'III
AD-fli68 789 AN ANALYSIS OF FRIENDLY NNPUT DEVICES FOR TH4E CONTROL 2/2

OF THE NAVAL &IARFR (U) NAVRL POSTGRADUATE SCHOOL
MONTEREY CA M J SWIEENEY ET AL. MAR 86

UNCLASSIFIED F/G 5/5 U

smhhhhomhhhl
I lfllss.fffll



1 

.f

nso,.....

.5

__.___.." I3:,

- .
1111..

b. *

l° . *J .

1O'

,- .- . .. . . . . _ - . . .. - . . -. . -. *,. .. -



13. The next piase is TRAI1.IG and it includes ten (10) different
sections. Ycu will be asked to train different cormbinations
of the words you used in the ENROLLNjEIT phase. The narnes anc
approximate "tirme to complete" are listed below:

A. L'.ISSGRAIl'U 38 min. 6. FIRE 17 r4.

B. FORCE : 27 inn 7. SHIPORDEF : 24 mIn.

C. DISPLAY : 13 min 8. AIRORDER : 31 in.

D. POSITION : 6 min. 9. DIGITS 9 min.

E. TRACK : 7 rin. 10. LAUNCH : 32 min.

NOTE: You may do these in any order.

The following procedures should be adhered to for each section of
the TRAINING phase:

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

B. The speech unit will then read "Add New User?" (as part of
menu #1).

C. Scroll through the menu with the NO button. Stop scrollina
at: "Retrain Cld User?".

D. Press YES. You will now be prompted for your ID
nu.ber. Enter the sarie number as before. The speech unit
will now read: "Loading Patterns for user It (your IL: 4)".

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

NOE: If you press YES, you will be asking for a long exercise.

F. The speech unit will read a menu (#4) of all ten (10)
selections. Scroll thrcuah it with the NO button until
you find a section you wish to train.

G. When you find it, press the YES button.

H. The speech unit will prompt you to Set the Gain. Do
this exactly as before (Step # 8). Remember, be reacy to
start speaking imnieciately after pressing the YES button
in response to the "YES to proceed" prompt. Examples of
word corbinations are listed in Enclosures (2).
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I. As in the ENJROLLIENT Fhase, you will be able to use
the STOP button for the sarv:e reasons as stated in
Step '0.

J. ;t the cor.m.leticn of each of the ten (10) trainin, sections,
the speech unit will read: "YES to save".

X. Press the YES button.

L. The speech unit will now read: "Patterns Savec.. YIFS
to Test".

E:. Press the YES button.

**NE** Test Sessions:

1. For each cor-pleted and saved training section (except
"DISPLAY"), you will be prompted to say one word or
phrase; usually it will be the word "Control_K".
Respond using the saLe annunciation and voice r.odulation
as you did during training. The speech unit -.ill
score your training ability on a scale frcn 0 to 100.
Acceptable scores range from 80 to 10C. Lower scores
are an indication that possible retraining is warranted.

2. After the DISPLAY section is corpleted and saved, a
similar but longer test will be given. Each response
will be scored, as well as an average score given for
that particular section. The test will take atcut 1
minute.

14. At the completion of each test session, the speech unit will
rea : "Score = . YES for ICenu".

15. Press the YES button. The speech unit will no. reac: "Exits
_ ", then: "Add New User?" (Menu #1).

16. At this point if you woulc like to continue with another
section of the TRAINCING Phase, simply scroll through the I0enu
(using the NO button) until the speech unit reaos: "Retrain Olc.
User?". Fow continue with step 13o.

17. If instead you woula like to* log-out at this point, scroll
through the Menu until the speech unit reads: "Logout?". Press
the YES button. The speech unit will now read (in respective
oroer): "Exit ID (your ID #); "Logout supervisor" ("00"); and
"Enter User ID".

18. If you decide to continue and interface with the FWISS
wargaming scenarios, the system set-up will have to be r-odified
in accorcance with Figure #2, and then you can continue with ster
#20.
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19. To shut the System~ down, sii Iac, L.11 of tie~ iriuividua2.
power switcbes (Or/Off switches) to th7e OFF rPosition.

20. 1 , ith the Vr2-1O2 anc the AD:N 3). establish the in~itial set-uT
as Pler t-,rccecu re 11-J) . The sp eech unit shoulc. nc,.. reac
REnter User IC:". Enter VC~r T ID nrber anc crEss E''P

21. The speech unit will now reac 'Loacinc, Patterrs for ID =

22. You car set the Q.ain (as per #8 - 1C ) either rprior to Cr
after the N1WISS is brought online.

213. Upon ccrTpletion of the caire, press the STO'P Lutton. Scrci.
thrcoh the Nenu #3, and follow steps 17 and 19.
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HELPFUL HINTS

1. Use the enclcsed 1Tcrc list as a cquioe while q-oincg tihrcuc.h tie
1.PIOLL'iEIT Phase. it woulo alsc be very beneficial to nave stuciec

it rrior to attemyaitinc the rnase, as the wcrds are Lresentec too
test to thin% about pronunciation n:rior to su:eakin o ther..

2. Sit cornfortably; preferably cirectly in front of the speech unit.

3. Be ready to push the STOP button if you make a mistake.

. 4. Study the woro list (Enccsure 1) prior to enrolling. Esr;ecially
consioer the words in the "Ercnounce" column. Say thert naturally.
DO tOT pause for any word in the ENROLLtiElT phase. The spaces in

*" that column are to help determine the proper annunciation of the
word. It will be necessary to pause in the TRAINING phase, but
only long enough to distinguish between words.

For example, ("FOR KITTY").

5. In general, use the most natural pronunciation that comec to
mino.

6. Pronounce numbers which appear as part of fixed identifiers,
in a natural r:anner (i.e. F14A as F Fourteen A; NK48 as IVark
Forty-Eight, etc.).

7. Fully pronounce digits which appear as part of variable strinas
(i.e. Altitude 2500 as Altitude Two Five Zero Zero, etc.).

8. Be consistent with your pronunciations.

9. The Select YES/NO light:

A. This light is on the console of the speech unit. Then it
is illuminated it means press the YES or U.O button as
applicable.

B. NOTE: This procedure is only true if tie speech unit
reads a line of a " M'enu ". At all other times, only the
YES button will be accepted.
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NQTEz Do not use the tollciiing list cf ID nun-bers: OU tlrouc

.0 (inclusive),47,69 70 or 74

This menu is invoked by enterincg This menu is invokec bl,
the supervisor rm.ode (i.e. 00 into by use of the STOP
the speech unit) button within ENRCLLi:Ei.T

Phase.

Add Few User? Resume Enrollment?

Test Old User? Reject Last Utterance?

Re-Enroll Olc. User? Save Patterns?

Re-Train Old User? Logout?

List User?

Delete Olc User?

Logout?
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Invckec. by cozmnletinG the test Invokedi by comruencer.".ent

s..ession in tne TRPtI,,:;G pi~tase of the traininc

Continue- ill Crar.:ars?

Calibrate? 17 JISS1?

Restart? Force?

Locqout? Display?

Position?

Track?

Fire?

Shiporder?

Airorcder?

Digits?

Launch?
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.9

' WORDS TO BE TRAINED ON THE VERBEX

si PRNON PRONOUNCE

1. Ex.ecute 25. ,7ilso L ILSON

-,,,.- 2. DAIPASt E AI? ASt. 26. Knox CX

3. 2 C AP2 1 EECA P2 27. r-cCor i cCCRI..ICi,

4. ECAPI EEECAP1 28. Nitty KNiTY

5. F14ST1TCAP F FOURTEE' 29. V''0 VEL TEL ZEI'O
STRIKECAP

30. 0 ZERO

6. A6STRIKE A SIXSTRIKE 31. 1

7. Controlk 32. 2

8. Force 33. 3

9. Track 34. 4

10. Position 35. 5

11. Designate 36. 6

12. Neutral 37. 7

13. Friendly 38. 8

14. Enemy 39. 9 NIME (not niner)

15. Display 40. VSO VEE S ZE1}O

16. Bearing 41. VHO VEE H IZEO

17. For 42. VEl VEE E 1

- ., 18. 1POI:TI 1.1 43. VEO VEE E ZERO

15. Sprua SPRUANCE 44. VW0 VEL W ZEJ:O

20. Misawa ,ISAWA 45. VKO VEE K ZERO

21. Losan LOS ANGELES 46. VFO VEE F ZEIO

22. Rathb RATHBURN 47. VAG VEE A ZERkO

23. Ornaha OMAHA 48. SuI S 1H 1

24. Wichi WICHIITA 49. MP6 D; PEE SIX

", :102
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50. Viau 77. BA0 A ZErO

51. Petro PETRO 7e. Tornhk TOi.O'.AuK

52. Alexs 79. L-rvon IAIPO~ r

53. t;onsa 7 AIDSA 80. Cruise

54. Erase 81. ASROC AS ROCi,
55. Pict 82. F K46A MARK FORTYSIX A

'56. LOB L 0 B 83. hK46 LA4PK FORTYFI

57. ESN E S 84. MK 48 MARK FORTYEICliT

. 58. Sonar 85. Torpedo

86. Drop 86. At AT (cne word)

60. Cancel 87. Range

* 61. Grid 88. OrCers

62. Circle 89. Take

63. XIIAPYK X mark 90. DEC, D E C :

64. All 91. Off

65. Place 92. On

66. Center 93. PBOCK ARPOCI

- 67. Radius 94. Blip

" 68. - TACK( 95. Launch

69. N NORTH 96. Weapons

70. E EAST 97. Free

71. W W.IEST 98. Subr.arine

72. S SOUTH 99. Surface

73. BUO BEE: YOU ZERO 100. Air

74. BSO BEE S ZERO 101. Tight

75. BPO BEE P ZERO 1C2. ElCO4 tICON

76. BEO BEE E ZERO 1(;3. Surf SURF
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1i4. AIRS AI11S 130. SSC:62 S S C ST:TY-..O

1(;5. AEt. A £ 1-0 131. SS053 S S C FIFPYTEL,1,M

1(,6. Silen SILEIZT 132. SSC47 S S C FOIKY!, \K

10. F P"a 133. A6E , -IQ T

1(,8. Fire 134. A7E A SEVE. ,

l. IC9. Station 135. E2C E TI.6 C

11G. Periscope 136. EA3B E A T F1EE 5

* 111. Depth 137. EA6B E A SIX B

112. Course 138. F14A F FOURT:EA: A

113. Speed 139. F14T F FOURTELt, T

114. Proceed 140. KA6D K A SIX U

115. Barrier 141. P3C PEE THREE CEE

116. Mission 142. $3? S THREE A

117. ASU, A S W 143. SH3H 8 TFFREE'; 1-7

118. SURCAP SIBCAP 144. SH2F S E TWO F

119. Search 145. HARP HARP

120. CAP 146. NK82 r.AK EIGH'IYTO

121. Airtanker 147. 1iK83 f.AIK E1CiITY'rTLL

122. STRCAP STRIKECAP 148. f.!K84 MARK EIGIHTYFOUI

123. Strike 149. Phenx PHEFAIX

124. Cover 150. Shrik SRIKE

125. Altitude 151. Spar SPARROW

-. 126. Bingo 152. Swdr SIDEIIhDE1,

.. 127. Refuel 153. Walli WALLEYE

128. VKOO VEE K ZEPOZEIZO 154. Load

129. SC538 S Q FIVE 155. Stop
- THIRTYEIGET
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TRAINING PHASE: EXAMPLES OF WORD COMBINATIONS
KISRM OCDISPLAY

Bearinc Track VE-100 Pacius 3

ES-0s V-101 1 9 5

V0-C01 VK-003 Erase LOE ES!,

BAIRASW VF-025 Plot LOB Sonar

Designate Nreutral VH-004 Cancel Circle All

Display Spruance Place Grid Track

Execute F14STRCAP Aleks Center Force

VF-068 Vlad Cancel Circle Posit

6 Position Misawa Place Grio Force

SH-105 Wilson Place XMlark Force

Fcr lPointl fiP-600 Place Xdlark Posit

For Knox Ratbburn Center Position

PQO1ITN TRACK P~ig

- 35 BU-059 8 4 9
. 5 - 5 BU-009 2 Tcr.hk Cru-se

2 8 .J BE-026 Bearinc 5 7

1 8 E BA-034 3 ASROC Toru:ecio

1 3 4 EP-047 At Aleks

4 0 S BS-C12 At Wonsa

7 9 - BE-039 1 5 0

6 - 2 BA-057 2 Tor.hk Cruise

- 35 EP-065 4 Fri.n Cruise

• ,9 7 - BS-017 5 ViK46A Tcrj.edo

Et:CLCSUIE (2)

IIC5
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SHIPOQDER AIRORER IG LANCH

Free Ener:v Surf Free Ener,:v Ibir SC-538 iA6D V1I. 7

Course 4 5 ,eavons Ticht 0 83 9 0 6 >X. CA

D 1 C G. tff Binc:o 6 5 1 Proceec. ';ccjtz

Speed 3 2 Refuel VK-000 SSC-53 E2C S3A -

'e.eauons Tight 6 7 8 5 6 4 A7E A6E 5

1 C Mission Strike ControlK 3 2 Sice;n(ar

Free Enemy Sub Speed 4 9 3 7 5 0 4 SSO-62

9 1 7 Mission Cap SSq-47 Stop

ARBOC Mission AEW 1 6 0 2 1 1K 84

Free Ener.y All Cover 2 4 6 Fl4a Sf'2F 7

C E C 11 On Mission Search 8 3 6 KA6D F14T 9

Course 5 4 Mission Strkcap 9 4 5 4 3 SQ538

1-:
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Configuration to Train
Voice Patterns on
the Verbex 3000

w
-. (n

VT10 ADM 31

SPEECH UNIT
z

z T-102 O

> M El D:
0. o ~iN or

Colin ON__

OFF

VERBEX 3000

ON

IT

I **THE ADAPTER IS STAMPED: VERBEX ON LYT

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

FIGURE *I

*~~~~~~~. 
-. ~ -- *. -

- - -. - . -- - -



Configuration to Run
::?.'NWISS -on the

Verbex 3000

z
V ADM 310. VT- 102

x
W SPEECH UNIT
z
w
-Z YT-102

o D O.0 7 tIDEI

ON 
-r NULL

TAGGED

IL VERBEX 3000
w

" ON

OFF

-0 :THE ADAPTER I S STAMPED: VERBEX ONLY

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

-- _- --

.FIGURE 02
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MICROPHONE POSITION IS CRITICAL, THE
-D MICROPHONE SHOULD BE NO MORE THAN 1/2

INCH FROM THE LIPS WITHOUT TOUCHING THEM.
00 (I.E. AS SHOWN IN THE FIGURE ABOVE)

10

S.. J

.,THE MICROPHONE POSITION SHOULD BE -lL
*1 I(I ~IY LOWER THAN THE CENTER OF

,-.. THE MOUTH.
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APPErLIX 4G

MACINTOSH MICROCOMPUTER USERS GUIDE

'~r~e curiose ir accor.lishinc this tr~aninc: is to nrc rc
!av various L.-.SS :iargane Scenarios as an Aircratz C-rt r

Cattle Grou; Cor:.ander ourinc the course of the in(civioual re-ccrc
trial. Ccr-:ands for the caffe will be entered usqnc the pcirt
select method to build acceptable cor:r.:ancs in the clace or a
conventional keyboard.

To accomplish the necessary traininc, utilize the follcwinc:
steps to attempt to cain some skill in building conT.-ancs:

1. Reach around to the left side of the MAC, ancl turn it on
using the rocker switch on the upper left side ot the back. Place
the mini-disk, label up, in the slot on the lower right of the
front, with the metal tab entering the slot first. (NOTE: It is
not necessary to open the tab first as it is done autoatically
by the drive.) Wait for the system to load itself (which may take
a little over a minute).

2. You will see a desk top with two or more file icons. Usinci
the mouse, r.ove the arrow to the icon labeled "Offline Traininc",
ano with the arrow placec anywhere on the icon, click the rmcuse
button twice. The proqram, which conditions the V.AC as an r.LISS
terminal, will now load and run itself.

3. When the load is complete you will see a series of colurin
heaoers along the top of the desk top (i.e. "1R" contains nur.bers,
etc.). At this point you are actually correspondinq with a
E. rocrar written in BASIC. This procram provides menus cf con:mrano
worcs from a lirited vocabulary. It supports sequential selection
of these woros and their associated display (in an orderly fashion
on the screen) in order to allow the builo-up of full comr anos.
The prociram also accomplishes cor-r.unications with the VAX an6
returns information from the VAX to the screen; sinilar to the
output provided by the VT100 terrinal. To select a word from a
menu use the mouse to position the arrow on the menu title alcn:
the top of the screen, push down the mouse button, and hold it
down. The nenu will extend downward in its own window (see the
attached example menus). Continue to hold the mouse button oown
while you move the rouse to position the arrow on the worc, of
your choice. When the arrow is over each word it will be highlighted.
To select one of the words simply let up on the button. The
window will disappear and the word will be ois.layed on the oesk

. top. When a command is complete, move to the right-most column
- - and select OEXECUTE ORDER* from this menu. The VA' will respond

to the order when the system is "on-line" in the future, but
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realistic ractice sessions can still be obtainec in the "off-line"
r,.cce.

4. iNotice that the richt-most rm.enu corntairs r, solecticr, ir
.. U;. :L Et. ITRY". This allows you to tve in the wors that .

otner,-.se not on the menus. The key uncer your left va":.d i n
-nfinitv sicn is the control key. Use the delete key to ou CUtv
errors in this r.oae. Cnce you have selected this r-oce , Vcu L -l.UE
then type your desirec wcrci and clcse the session witi. an " "which will take you back to mouse control. 'ov, w"ECUTE CI:ErF

' must te selected from the last n;enu in order to complete the cor anu.

5. To terminate the session, select "OUIT PFOGrAt." on toe
right most menu. At the next %indow under the FILE menu select
"QC UIT", and under the next window under the FILE menu select
"EJECT". When the wini-tloppy disk is ejected, turn the macnine
off with the switch in the back.

*1
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4 I PM flOOR IL114 POPbl fiCTI orrTz UIPS/TKS DGfUGT (It

.j~-=~~-~--- wiss Iusapr OFILINE

BASIC SCREEN

I4 mi t;P G RG lN HOW ACF-g RIVT2 WK/7&S GSGtTGT CTL

gog

Noarth
*1 South

lost
West
Space

NUMBER MENU

ENCLOSURE I

*11*2



d NRf .RDOR CL[N NIIb4T Afrni FiTm UIPVTKS OSGTGT rCT.

RRLJIUIIS - 15ainerOFLINE
PLOT LOS
EFRSE LOS -

CENTEP Ion)
FORCE -
POSITION
TRACK--ii DROP-
Place GRID-
Place CIRCLE
Plece HMfRK
Cancel GRID .
Eancel CIRCLE..
Cancel HMRRK

GRAPUICS ME14U

NX G~PM FURLE MIINT aRUT 1072 WPS,?TKS DSGI Cfl

FOR[lCE-

ae Paul-

Cencenattl-
Gerbig -
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