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APSTijACT

STAr-'2 (System for Tactical Assessment of

i ultisourze Messages, Even Radar) is an exlerirrental trrograr-

created as part of an investieatic! iritc mnethcds of

ccrrelatina inforrration i n the naval environment. This

thesis Is an exinicraticn into the application of

artificial intelligence to the tactical situation

assess ment probl em and into various, evaluaticn

retholologies for STAVMFRr2. Included is an overview of

cne of these experiments, using the facilities of the

Naval Pcstgradvate School Command, Control and

Ccmnmunioaticns Laboratcry and t he Naval Ocean Systems

Center, San Dieeo, California.
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7 T T C T

S T At R?2 (Sf stem~ f or T3a-tiral Asse5,ent cf

Nutio~ceMessaiEs, E.ven Rader) is an ex-,erimnel

corrruter ro-7rar created as part cf an invest4-aticr

.nto new mr.ethods of correlatin- : informaetion evaileble in

a naval enviro!a.eft in reslonse to tfte tactical s itL at Io n

assessrrent TSAj -rcblerrn. It was written by the Tactical

Corrand and Control Division of the Naval Ocean Sytem-,s

Certer, S an I e-,-c , Califcrnia. S17T.8 1R 2 h as served as a

testbDed for Exrioretions of aptlic ations of r~le-based

artificial intelli .ence Inference s ys terns. w Itn a general

end flexible acproach to the ran-: of acce-table inputs

tc the systemT.

in -rectical azaolication, information. ir a osc

resronding to information in cases involvin,,- varvire

-,erformin., deductions based on. this received information

tc speeA th!,e decislcr Lrccess i a rapidly c h a n In i

Fnvironrrent.

9



-efcre we discuss t~e specifics f S T At, t ' E2 ard a.

mEthoi of' testin'.< the utility of this decision aid,

ba:!-;rouad inforra ti on will te -,resented to set the s t a oe

for the wh-7, where, and how srch a syisterm was developed.

C. O2J-CTIV7ES

There are threE ;rinci~el objectives for this thesis:

1 . Identify t- e cha rac te r is t ics o f a n artificial
intelllgence" rrc:ra-, with ar cverview cf the
applications to a s~pe.ific rilitary situation.

2. Pro-nose various levels o f evaluation re t hod olIc 41e s
cor S T AK t1ER2 .

3.Present the results Of arn exnueriment conducted
with STAMMER2 using one of the methodologies
Dresented.



A. :7EjNT TION

Art ifi c ial1 i nt e11i z enr.2e (l is d efi n ed as c the s t ic

cf' ic0eas wnich erable cc-r-vters tc I~c the taings tnat 7nake

,e, cle seEF- intelli, Ent l;-f . 11 an.& the science of malinr:

Pachines do thing s that woula require intelligen :e if donre

ty men ef .2

heintricate processes f romrr wt.i ch these thin--s"

have evolved, such as learnin.., ?rowta, or maturation

are by±eassed i n the 8rtifiJcial intellii:Ence pro -r-m toc

reate a facsirrile o f hu ran tiicught and, su b sequLe atl1.,1

iECjiiCn-c-a±Ungr. But the by,,assilng- is, --n reiality, a very

Cdreful corpilation of tne elerents which are, or seer to

be, -arts cf the human t.hCU ,:t patterns a stratezies

leadi -4 to de c is iocn s. T hiAt i s, ftumra n t ho uFht i s a na ly ze d

and d Alssected in to discrete e lernents wli c h mray b e

r Eco mb in el ar ti f Ici al t o rmimi c htma n intelli4ence.

Alternatively, di 'fferi n-- patterns or -Ie tho ds ar e

Exziored to uncover new routes ihich could, in fact, leed to

5irmilar results.

B . DIS USS ION

To imrag. inae tne thotpght process as a branched tree ,

w it- -Iecislcns mrade a t eac. juncture, cr n c e ,



is e sirr;lif icatior which does not reflect the corplexity

cf tne : roble of' describing nurran thought. The

actual representaticn must consider many interconnected

*aths, with rultia.rectional flow through those ;aths.

A ccntrol mechanism 'Ius t alsC be ccnsldered which

carries a thought throueh to conclusion and minirrizes

retraced cr ncn-nrcductive rcutes.

A Foal of artificial intellibence intuiry is to

dup.licate this corlex structure in a corruter prograrr. A

difficulty lies in the mtlti-dimersional nature of the

thought process which requires equally corplex

investigaticn. By examrining the problem from the viewpcint

of discrete elements, it ray be possible to find the

ccbination which accurately reflects a pattern which not

cnly duplicates what happens in the case of a specific

::obler. but also a general case which may be arilicable to

other prcolems.

If STA .MFR2 can duplicate the reascin process of a

eecision raker, with a aata base and memory consistent with

the situation presEnted, then it is Dossible to use this

artificial intelligence Irogram as an "intelligent

assistant in the tactical situaticn assessment problem

which will be discussed in the next section.

The corputer is the ideal experirental aniral.

Infinitely patient and easy to care for, the computer

requires structured instruction, corrTosed of discrete

12



elerents, whicrh it cc'ntbines as prceraT",ed. The combinatIcn

and recombination, !one at speeds sufficient to expose

un-roductive ratns ra~ili, can rrovide a Tractical test of

tne 'recisicn with whicn the experimenter defines his

thouzht model [Ref. 3]. Additions or deletions which

tae exrerinrenter maf hfrotriesize as crucial (or useless) to

the final result of his pattern may be evaluated with

relative ease. Flaws or conceptual mistakes which ray

exist are likely tc be detected in the computer because

the corryut er generally will not accept arb iui ty of

instrctic. and ray simply cease executicn of the

rroF-ram. However, e program designed to aneswer a certain

sort of question does not guarantee a correct answer

r Re f. -L I.

The arplicability of ccmuters and rograrrminrg is not

tne emphasis cf artificial intellizence. Eowever, the

unarrbiguous nature of the program is mentioned to reinforce

tne transparency of the actual machine and focus cn the

precision nf understandina human thought.

Usina artificial intelligence techniques, research has

been done to explore vision, problem solving, langua.ge, and

neurosis [Ref. 5. So re of these models have been

successful in predicting behavior under specified conditions

while others have been at least of iretaphcrical value in

helpin- tc understand the pcsslble rechanism cf

intellii-ence. PB representing thought and knowleige, in

13



eneral, in a Lseful arn flexible manner it is also possible

tc arrange an irteracticn between a human and tne !aihine in

e task oriented environment.

knowledge is defined as a collection of facts, the

stete cf knowing, or all that has been perceived by the

hu ran rind (Ref. 6] . Fnowledge ray be in human or rrachine

-e~cry or in a data base. it is, however, also in the

a:tual rrocedures that oterate on or by reference to the

iata. Tc store disjcinted facts in ccniter memory cr In

a date base fror which the labelled information units may

be retrieved is not the eoal of artificial

intelligence. The Identificaticn of the desired fact (or 3

location code by which that fact may be retrieved) is a

,rctlem of database management. Tc discern which fact is

reauired is, however, the end of a series of steps. in

the .;rcbler sclvin& case, the solution prccess is the

stretey of -alning information aftFr a forward or

backward looking reasoning method" (Ref 7].

Analo-giEs to other human 1,rocesses exist. For exanple,

radar provides target inforration in a uanner analo-cus

to the eye. Data, such as target presence, range, and

beerir,; may be useful to the operator as well as in a form

which can be ccirared tc characteristics stored in comuter

memo ry .

The specific goal of STAM ER2 is to practically combine

this sensory data with the problem solvinz process of

14



date receipt, corl~arison dad retrieval L~iMR the knowled,:

str'red In the artificial intellir-ence 7;rc< rar.



I I I T A CT ICAL S I UA C! 5S ' AN: S A F---R

TACTICAL S ITUATIr D S S

In the naval ccntext, the atility c:' a cc-rmand.~r tc

accurately assess his ri litary-I sltvetior rFjXuire-, der! s.or s

about his environrerit. While all decisiors need not be r;ade

c n a n imred iate tasis, certain cfP the'n, called tactical,

deterrrine his imrediate course of a ction.a In ar extreme

exa-mnie, the decisicn tc launcr, a defersive weaLcn is base

on a 1;16,rErt that sitch an action, s reoiuire'i besel on t he

*z-crrander 's eValuaticn. A staterent of the tactical

si tuatlcn assessment TSA) lorcb2.em irrludEs ccnsileraticn

c±f the inforration available tc the de'isior. ra?:er.

In order tc assess a military :Drcble'r, the Eelu'?tcr

d~raws uron ex'erlence and t,ainin&-, after 'naving: considered

the situation u~resented tc a im. 'n e assess-ent cf t '-;e

tactical situation is, however, niehly de-:endent urcr.

factcrs asscclate with the decisicn raker hilself.

The exjperience upor . 4 c h a rri Ii t a ry de,.I sIcon rra',er

draws Is unioue t C h i m alcnp, a It hctu there Is

c Er t a Irl1y a sirrilarlty of career ra t *1eris en I situ t ions

c oro0n to0 rany individuals. Un;eto that irdividiual is

the cuality of' his reccllecticn, his erctional-r ena

state, the perspective of t he InIlvidval, arA thelr~t

-- W -1



cf time elapsee since t:,cse events frcrn w n i . the

experience was 4ei. e.

The actual cecision aaker in the ojerations center

the Combat Informaticn Center or CIC) cf a Navy snip is

the Tactical Action Cffcer (TaO). During the ieriod of

the Viet,'am conflict, tae rcle cf the Cartain of a shin as

final fighting authority was altered scrrewhat frcr- the

traditional rcle. The Tactical Acticn Officer ccncept was

-rocsed, ir-letiented in Navy Regulations, and exercised in

cc-bat [ef'. S]. The concept basicly states that a trusted

subordinet-, trained and drilled in defensive doctrine

end ;rocedures, acts as weapons release authority in the

teircrary aorence of the Captain.

The specialized forral trainine for TAOs, havin- as

prerequisites I;reven Taturity and creraticnal

experience, lasts approximately six weeks. The student is

exrcsed to inforration concerning U.S. *ea-ons systems

and those of lotential enemies. After this is

comritted to temory, standard" tactical doctrine is

exercised In a series cf increasin.ly ccmlex scenarics.

The scenarios are :resented In sesuences allowin:-

questicns to be answered based cn infor.-aticn normally

available to the TAC (from the t raIn4ng., experience,

tactical publlcaticns,senscrs, and Intelligence scurces).

The TAO becomes the focus of the Combat information

Center. All serscr repcrts are displayed tc him, all

17



r assEes f rom exterral sources are .,i ver t r him direct I-,'c r

in: sumrarizedi f'cr-. H e can st a nd a Ic ne, c' r r.s cwn

sh i, or be ele-ctrorically linkEt by' ra~io t o T A Cs on

c tae r sni ,s, e a c' gci re- t Lr c - similar -rcce-iures ani

ect io n s. This defines a sphEre of' knowled-ce I i wh ich the

1 AO oterates, ann can generallj be dellieated by the rang4e

cf his sEnscrs. A ccrrcelaticn fijncticn Is rEquired when

the TAO receives exterrial rerorts, from- sensors cr

:latf'cr-is cther thanl his cwn--in effect from a sphere of

lar--Er 'ralis.

Assump-tions ii~vc Iv ec. In r e L. c in 1, maay TAG activities

to crrVter form include: a' the casic, r:ett tive ma, s s

of information cea be reclicea to a cor-uterized catabase;

bi) standa~rlized ;rocEdures for data retrieval an!

correlation can be sir i la r I reduced ; c the

sersoritelli EcE information can be p re sented in a

standard f'crrat; and di the tncueht ;-ocess by whicl the

TAO functicns mray te artif'icially reprcduce ..

STAH6r1E% is a revised version c-f STAv"E, a Syste-" -Iocr

I ac t i ceI AssesrrEn-t of' H.ltlscurce ess-es, Ever Rader. It

was created a5 rart of' an investi,-:,aticn cf oorrelaticn

7etho110o.iES, and served as a testbed for ex;lIoratlons of'

:,.at ions of' rile-based inference systers to tne tactical

situatIci assessment TA rotle-. .77AYtM'BR concentrated co.



t', - s ec Iii t as k at' ~e r.hant s hi-, I.i ; inl at!cn fr r aI

icitarts p':crted ty ra,1ar an! external r"essae'es e f

an~ i r_ o r az:I z er of i af o :,ra t io. r,

cK1lec t s ir-r a t 1 ̂ n Cy rECaiVinl -sa zeS a2sic

r =rr t s (r ad ar, el'.e ct r o aIc sv o r t me s v r- s, ~r1scn'er"

~am c r: a I z es t',. i s raw~ -ata 1ito r aI c Is~layrs and

tE~tUE 1 cr rreritar-, to (7-' 1 1 t a c t e s~tvation

assessreat. T hr c u-, thne ~Ise o f s e c if Ied :e s, t te

S ,t t cc-'binEcz tais Inf'cr-nation to C 1a ccncl's icns

ebc,-t tae situation in the vi :iaity of the hore shij. :acse

cc~minaticns ae reflected In both the STAfhr '--: dis- 18- e "i

cOrr e rta r; 1 he syster is available for tae exarination of

zraw !eta is well as infcrrraticn atcut n. I a rd el 'nCw the

conclusicns were reached.

STA 1'7 ?2 deals with ini'orratioa cn a real-tire basis.

a ~'Ess, E i s received irr a esro r.f c r raei

scu.rce In 32ATP~,22-readable forrat, it bec-ores :art of

the !eata ba se c n whi ch the rul es c :era t e This :rocess is

- crjlicateed by the fact that the infor-atlon IS SLslect, and

its arrival r Ey not be in. :hrcnclc, ical crder.

i% It ho a 3 ST -V1* E 2 a develor7ed ar res~onse to

Lev- sc~sre~irvesti-!tiori of~ tl-e SA prcblei, tePS

Az'r!. nas conducted sirilar investigations In the

:'Ili c.0 milita-y intellir-ence analysis 7ef'. IC"'.

?aSea L-r a detailed St.A of the analfsts' role,

-Ethcis, end thcLu ;ht processes In intelli.:ence -rcduction,



11t r~a, te ;:s- tie t 0 s t re e IrntElli.,;ence a aars is5

-E e --e, tis --rrcess us e-4 ty t r.e a lst is th E

ethodolo f r o . -Li c t Le A i ror a r r,.:h t 'D

-Evelc-ed after a !escriptive rnc~el Is cr--arnized an!i

.xrci s.i

ane TrannEr in whi ch S 7, 1,1E fu n c t 10-s m~a y bes t be

iescr--bEid by arneio, y to th-e rei.cal lie csis systEri calle!

'YC N £e f . il f-YC IN is a Irobler s olIvin s ysterr by

w a 1c a ri-hys IclIa, r F pcndI n t c a ries & f r c- th E jr czramn

receives assistaace a~ lde~tifyia4 a -- trea t I a b Ico0d

tacteridi infecticns. "h e bas Is f c r the ex-.ert ise

rESident i n ~YCI 4 1s tInE k n o wIE de o b t i ne I fr c r-

interviewln% tnslcians and~ exl:e:ts ane stcred I- cver Z!??

1,r n au ct Io *is Proi.ctioas arE remori structu.res on which

thae F, roigra- operates and are inl t~e fol~cwinig format.

1- the infEction type is prlioary-baCtErErria,

the s~s~ectea entri loi~t is tne g;astroiatestinal tra-L.

ca the site cf the c~lture is cne cf the sterile Sites.

then tnere is evIden:e that the org;anisrm is bacteroides.

Conceptually, Inference ri~les ere ve ry siue.l-. TvC-ry

r,. e atterr; t5 to retrieve inafor~a t Ica f ror- r errory ard , ifI it

succeeds, ccrstructs a new 2sserticn I. Te-cry. If all thF

c.ondit ions are ratched , tnen t le rules a re said to 'f ire".

Thet Is, all the actlcrs which are le±'inei In thF rule .re



t.en carried out. These aztics raj be iooaificatiors tc tne

4ata base, assl r.in z c f ccrffi ercesa nd .. rintin? c:

formatted descriptions.

In a sirrle rule interpreter, T.e system maintains a

list cf rules, each witn ccniticns nicn. pertain tr 8

central data base, whica is conscantly tein< u.aated. At

re~rlar intervals the s;sten attEmTts tc fire each rule;

tat is, it checks to see if the rule conditions are

currently satisfied in the data base. If ore cf many

conditions is not satisfied, a rule raj fail to fire and, in

tais case, any partial work dcne in satisvin,, the rule is

lost, In addition, each rule is retried at the t!I-e

interval witnout regard tc the nature cf Lne intervenin.:

char=es to the data ase, du:lica in results where no

charnges to the data base nave occurred.

Because redical dia-ncsis, even by experts, invclves

var'ir, iearees of uncertaInty, MYCIN is written with a

so-Palled certainty factcr for each ccnclusion. The

ph1siclans upon whose information the trcductions w'ere

established aere also asked to provide ". strer,-th

%alues , or irobabilities of accuracy and confidence,

for their assertions. This introduces the abilit; to

deal with uncertain evidence Into the artificial

iatelligence syster".

The r-rcductior.s used to reach a conclusicn are part Cf

the condhrsior set. N'YCIN answers iuestions about how and

21



a 'at 'as establisner. cr us=" The . c.. ticn i

re-alle! Ly na-re cr r-u-Ler, tc s -:cw an er.u'-eraticn cf tc .-.e

facts ;resented in the zremise set. 'renerel facts can be

.uesticne . withcut rescrtiLr tc tae entire tia-ncsis because

each i.roiuctio: "star ds aloer. , to be act Ively examir e- or

,.e estionec. In this case tne steps talren to arrive at that

particular fact can alsc be traced. Th4s trac in. -ay act

as a training aid fcr the user iL: addition to cresentinR

alternatives wnich can be exzicred.

' e critical aspects of STA tWIHR2's design !ra' be liviIE

i-tc -cu.r :,arts. These are emcry (the data base), -ule

interpretation, explanetion, ard raihics.

The rules of STA:.';ERZ ccnist of' conditions, actions and

confidences, with conditions eni actions ir. the sere

structure as assertions with allowances rade for variables

which are bcund tc a rule by a tindln?, functic- in 1ISF,

the language in which STAMMER2 is written [Pef. 12. Thcse

variables which are aplLei tc the rule ccnliticns *ill be

evalueted to see whether tne cozaition succeeds or fails.

If it fails, a "suspensicn ' is create! which ccrrespcrds tc

the rerrainaer of the rule. As rore inforration is added to
the a base, thCse susUe'rsicns which ran use the new 'ata

are revived and continue as before (either cortietin , or

suspe:ailn4 azain,. A suspensicn ccntains net cnly tne

re atn n. ;art of the rule, but also the binai:s

establisned by already satisfied ccnditlcrs, if any. Even
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wn-i ccrnd it inn' st~cceeds, the re r-, a ;ocb o ther we s 'Or it tc

be Satisfied., so , sL iensica is left tehir..

Th'e individual rules .r e exoressed. in the f c IlIr -ir.

f orr.

(CONI1TICNS

< ccndltA-cn 2 >

((condition n> ,
ACT ICONS

<action r
(action 2>

<anzion. rrn
CCNi <a rurmber between -1. and +

FR I NFCRt,'

This is a sentence describing the rule.")

S A VSR2 d eal1s w it i. infcrmaticn con a reai-t i-e

basis. Howdever, ths i;rocess is cormjlicated b-. the fact

thadt the arrival cf re-crts -ray nct be In ctrcncic-:icai

crdc-r, wi th 1 at Er inf orr-a t 4cn s iersed . or nE -Ft n

earlier rerorts. A 'data strear" is used to bird

inf-c rrat icr as it Is received to t.-,e rule ccrllticn wbhic.i

it satisfies.

A data strear -ray be deflned as a secuernce Co

values, exlstine, over tire in a r-orput'-tior.. If e !cro,,rar is

executel In a crnvernticnai lar.-;ua~ee, then the histcri cl

SLCCESSIVE valiES Of 6 variable forrms a strEAm7. Thus, in

contrast to static rdata strivctures such a s lists arnd arrays,

4.-



.ihrcF1 the ElE!-.ErtS exiSt 2t crnC ticrE. ~tran

ay ,.ar-i: aata str, tures, a :C ar a d r e s s 8 'c IECte c t s

!:sF. "nly the re% data received need be (--:a-e4- tc Cie

ru '1e s. Ne w matches ar e added to t ,e end of the strea,.

te-c:orary :'reez in,- c: thne action s-Lerif ied tby an as sert icn

occurs u~ntil after the nEw data is real onto the 8: rrorriate-

~t~ear.:he strear, then, alloiks the rapid reviEW of stored

i nc'r a t.1Cn W ithout t ue )enal1t y cf cc-p Ie te review c~

zctentiall:y irrelevant date.

I. ST~.?,confidence is tirovider. in the rules by the

reator of the rule. I t Is calculated dyna.-ically on

r-e.,uest at the tinre whEn it is cais~layed to th o~erator

f cIIcw Ir ? a rule ratc. . andl is nct stcred. --a c' A-sserticn

'hill 'ha VE as5 i ts confidence the conrib ina t ion o-f the

-On:'idences v-- the rules ar asserticns which coffer evi~erce

f or i.t.- A conrfiience ca'.culatior. is hihl dPenrdEnt L por.

tae ^connec tive tnar o u ih whica the ru-les end assertions are

cc-tlre,2. Ar. AN connective -*Ill , for exarmle, I s -lIa y t he

conid erce of the sriallest vaiie of all th rles comb ned.

'at Is, the ccrclusicn nay never bestrcn-;er tnan the

e~ak.c-s t ip Iece o f sL npo rt In-s e vid En-ce.

Dth r I a executico- o f S T -ME-R2, the user -4 s ee

the f ollo'din: cycl E repea ted 6s long as r'esse-:es arna re ports

are recelven. into the ressa-;e iraut file:

1. A messaeE re,.crt I s received, th e u s Er i~s rf c r r-E
and the critical iaforrationi in the ressa-*e is rne
fcr reference.



aA iisple , s~cw'::., the area s itu t r. w1t the 7EA
i rration. is 0ak . h s er 7a, Fani i te t i

. e StEM M .S 03r.E c's o. cmrE ntar. c r. tx.e onclusioe s it
-an rea a, o-. the tAcis of the aew icfor!aticn.

7 if-y CCnCILSiCr.S ere reacce, tne user .s 'iven the
; r ortunity to ,uery the s .te -7 about the :r-t ent5 cf

its data tase.

T te ressa-:e text is ir the basic fcrret cf the received

re5ca2e. A 2ontact nare (if available', is dislayed,

iCW E by iCcatic. and ti7re cf T e sa,e . The user_ a- L Sae

zc exarine taiS rTesa,-e or select the 2raThic displai rode.

Graphica IS.p acrt fcr S TA ' is 2rcvi e by

-SP"A, a software :ackaae deveIc ed at the ,Naval Ccear

Syste," Center s.ecifically :'cr tactical situaticn

ssessrert [Ref. 1] . The ZSPLA system is a callection of

C?..N sutrcutines tnat alc w s tcra.:e, retrieval, and

c s-la- ; of shi-- ana aircraft tracks. Thi s d islay, wth the

canatility tc shcw -acs with latitude and icnitu e, _ay

r - . t:e user tc var; the scale as desired. As

sccr as a res sa-e is received **ich h C. t a i re a

IEnStr bIE aSSErtion s u r, as cot tet , r a s ec fic

locatica a tne ris. lay will aipjear on the dislay screen

if a -lsplay is available an sel ecte in t11e

initialization -rccess). iarrples of basic f ncticon keys arE

re listed t elc.

ra--nfy abe" t the cursor by a factor of.

reau:e about the cursor b, a factor of 2



set t~siz to s'-& E st ' f re r?- ~~1

re~r.,' tc cc77an- -nc,-.E

!r eta--ed functions exi, -d..th the fl'.'P lict , .

e"n-i7 o Current n52 Te I-e S E r re-turn to tne

cc-- nd l EvelI t o bc:-i n tI.EE jI xa r8 t 0o' e2 -. : c-r.-, ~r cc r c-.

eh ex-.a-ationcr sj ster :rov idas to :ri rf

ca-atiiitis: retrieval of -'e-cr.-f and irference tracin.7.

lt u h t In a-re -,wc i;I a--,ear to b e i t tlIe diJ.f f i lt i n

r et r e V ir 7eic ry ccrntents and t r a c ' l4erivations, t-'o

~ia-: of this ir forrration in a nhur~an reacaable f orret is 8

-na4 rr c cr 5i dera t icm To mnake the user irterface as natural

65 os s i 1E, t hec explenetion s stem :rovides -z er

1 a ia-Lee t ha t i s I4i s a-i .1 T hi I an,-a-:e is a,:

E xt r Erel E 1 1 m4Lt eI v c-r siJcnr of nih whi ch inclLudes con >

rrt ain je s o f i;as t ion s ar~d rethods of' !:tras ir:, those

.. estlcns. Ho'uever, the lar.7ua~e was ~e s i-ne I sc t.a t ,

.4hile lImrited, it is stificiernt to cover the ,;ser's reeds

LwtIci:t *ral-:i"n Its shcr-tcc7mln-s arrparen" . The I S P f t -zt cr

.5 KU S w , hi c f -e t u:rc-s r ecn:7r1 t io n -zn _ prrr;ti-r.- , A S

c o' i nef. ,oi ta -a :?rettyztriater ktc a~d words I ik e is n 2~

off to rle7ory contents) to si~iythe iuser interaction.

A s:rpary cf the queries which tne S T 1K --?"2 L s er ca

e sk, d 1,th en c-r & examncles, f ollo Ws . iol 1owi n- th c

lai tial query word, calij thcse ii;Uts S no*,% wte aI Iow ed

b., t -e AS K U TS1R fiunction. Th E c cr.re ct v F w o rs cir lwer



2ase, will be Lrovieed by the prettprinter [.ef. 14-].

!he wcrds In parenth:eses may be inserted by the user as

!E si red.

4-A. Forrmat: '.iHAT is (THZ AN A) <-FLATICN" (CF)

< I Tk-E .>

:xar-:le:,,.,T is the CCURSE of SI37HTING3

This crery :rcvides one of several ouesticn

formats for as~ir,- about entries in the dEta

base.

:3 iormat: IS TEE (ITE>, ,A Atli THE<RELATION>

(OF) <ITEm>

Example:Ic RAZAR the SOURCE of SIGFTI.;G3

This question forr- allows the user to ask

about specific entries in the 14ata base.

TELL re about Forrat: T-LL re about < A YT ING

Example: TELL me abcut SIGTI 4'r

This is the most flexible query, and allows

the user tc ask rules, catego-cries,

relations, or specific facts.

W H _7-FZ Format: W HERE is <CJECT> cr W EB was

O'CBJECT> at <TTI'Z

Example: :,HTERE is CONTACT?

With this ccrrrrand the user can as'l about the

pcsiticn cf a platfcrr,, merctiant lane, or
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storr et the presert tire, or in the future

or ,ast.

icrnat: kFY is <ASSERTICN>

Exauple: WHY is AZZ34

'bit- this ccmmand the user car find cut the

primary or 1mrrediete reasons t1at STA f'YR 2

used tc ccnclude any asserticn. All the

rules involved in the dei sion will be

displayed.

C' Forrrat: HCW does rule <RU L> apply tc

<ASSERTICN>

Exerple: HOW does rule ID-LANE apply to A234

ThiIs query allows the user to find out what

assertions cr facts were invclved in

permittin the rule to help conclude the

given asserticn.

W CS FFcrm t" 'HOSE <RELATION> is <ITEM >

ixarrple: WHCS7 TYPe. is N EBCHANT

This Iiiery acts as a partial inverse tc the

WHAT query.

WHC Format. WHC is THE AN A' <RTLATICN"' (CF,'

<ITEM>

Exarrple: 'i IC is INS !DE I.ANII



ThiS s rcvides an~other formr for vuer-Iini the

data '6a,85.

2.9



-- RonIEII

F Z. ~~I !V I A. L K7--UCEcL -C (Y

This secticn presents a discvsslrn c' experi-ertai

rethcdc loe which rray be aprliel n the Ev=l,.ation of

S Af'.FiR2. Follcwln, an overview of general i ssies rd a

discussion of -enerel levels cf' exneri-entaticn, tnree

specific stages of experirrent are Iresented. Yror these. one

has been chcsen to be carried cut as a sa'nplF experiment.

The design of an exrerirent is based on t.e Luesticn to

be airessed. An experiment tc compare systers with

different speeds of message receipt, for exarrpe, w-i

include a message Yereratcr, an interval for testinp., and

the means to measure differen:es ir. total messages

received. The criteria for "better" ray be the hi~her nutber

of ressapes received In a certain time or the shorter tire

needed tc receive a certain turber of messages. These

cbiective "easures cf performance ere estiblichel prior

to tne experirrer.t, wit. sufficient flexi~ilit.j to Ir ent

the data tc satisfy tile question.

:n more corulex evaluation, the 3PFt cns to b

answered raZ be difficult to define. If the oal of th_

experiment is to find the number of messag'es receivei and

understood durln4 a definite tire interval, tne criteria for

Lnderstardlr.e must also become a -art of the ex erl,-entPi

jro- edxre. anter',retatioa of the results of sLch ank.__



exrerime-:t tr. tE~r. -,s de~enden t or an accej..tiatle lel'el

of L de rs tar in,-, z n acceptablE rrb r-r o f rrF s,7 -? s , o r a

c rt.inatico: of the two . Tais raj then te a area ,w'e re e

cbOective rea s ur es vEw to les ICSrEClSE bt va

tsefiu1 subjective evel,,ation.

Ir crc3Cr tc test t -fe ui~tablity Cf a

br t 4 Ce lr.tE 1li .E-nCE YS t Err. Feasixres of erforrrarcE-

'ra'-Iy ue if1t.t t c e s tt li sh. Tne c'cets c the

r%:rem T a: b e i n.v i d ua 11y exam'inEd (t h structure,

execution, restIts) or th e overal lr ;ov e rtc-t i n a

,:a ra!Tc-ter o f th E fun ct I cn 4 h i t h L=rro era m s5 &s Sn e d to0

assist trrj be tested. Hcw*ever, tc show t ha t t ne Ssst e

wcx'id rescnd tc a question cr situation as ;rickly as

a htriran cecision rrarer, given t ha t the S itLa ti on were

ccnstraire t c wriat the 'crcrr and the .uman kncij an,- tne

4. r fcrrration. f low was a t ..10r~r a1 " s 1 c ( d, ra, j -,C VE

nothing r~cre thdn that *crzters are f ast16er than hurrars.

CoI C-r i: t h F dif f - uIty i n e s t a b11sh 4 n

rea.-ir4ful reasures of effectiveness, subiective evaluaticn

cf the ca :bility and the utility ef SrYB. ty tactically

srientecL Individuals, r ey siom tne jzreatest '-rocise a a".

evaluaticn tecPhr.I,-ue.

-irrerirentation re.! bE -erformei ir. ste--c-5 f~nn fro'i

sirtle static debue6 /vallaation. exrerirrents. -,h4I-

ccncentrate o'r, t.ne ce,-ebllitiEs cf the tFC'nr rlc,'y :,r-

reiulire few res:Ces, to Tore extensive te:hnical



ea'U ati4Cr~ -5 C:'~ B S a ~Y'a-lc' 1 :1C- - da ta

sc' n co'ntrolled Fnvircnr-ert. Th ic cou Ii i nc 1i: I e

aynerric o~eraticaal eval-uations i n s I7ula t e c-rrano. a nd

c r t rcI env Ir c r-.e nt s -tLi n.; cc,:c s r~- fcrces a-:ainst eac:n

ot.her under various scenarios usin onF of the wdarfare

aa-v1rour-ent sirilator (KE.') war arre -trcgrars [?.ef. 1 1.

i o Io -, r. an. overview o f thr Ee C S Sibi vlsVE1 of

L es t Ir*-, yro re detailed ,.:cced.Lres for these levels will be

::resen~ted-

The- basic level of' ext.ErirEnt cornsists of In;tin-- irto

a data base various static threat scenarios (a srnaishot

view of t ae situation), ccrcerrinn- t he st at I:s of

2lue ead Cran~e task forces. The test ob je-tive

is tc evaluate the calat-aillties cf 37A~fM 7-P2 tc reai the lata

:-ase, 5sigznal the Existence of' the threats, and fcryr

c--inicns based on snecif ic rL-les selectee Cy t he test

condu;ctor) concernina, othEr irfornation in the fory of

sensor and in-lli,-ence ret.orts.

The next level of' er')eri-ient is crnducte ir 3

rore realistic orrnra rd a d cortrol e nv ir o n-ent w it a

in ami c a ly. cna n;?i n d at a tase . A I e ta 11.e e-enaaic i s

:reserted via 4F (or its variants), resentimn- a wide

r-a n:-e c f in put s toc STAir'.i?2 unler changln- cIrcu-stances

to --robe the livrits of Its c-apabilitles, e.gT., ;nat tnreat

Interns ty Is reuu3lred to "cverlcad- S TAVLT3 -E?2 Cr Wnat Is

3 2,



tae lel;t .4.,-e fror Lte irstant tne rercrt is received

nil 1 E -32 r. a Is a ccrnclusicn'.

-n th.e -ost copplex level of testin.g, ',;y--S is a-ein u s e

I G - a n- -e an n ib ue task f cr ces . T s c r ces a re

:n)rrpcse:J as :1icsel.y. as possible, ti~i tne capabilities

cf, Avallatle test rescurces, ~ihequi Tent ksenscrs,

wea-ors, et,- and Llatforms tnat relresent cltrrert riit a r

inventories. -7x-.ei-ental en'j;iasis i. nltc fr.c" a

ti:zhr.ical evaluation to a." operational evaluation of t -,e

SI u e c f S T A Z ?L t c t ae d e c is Icn ma .,er. The o b ec-t Ive

is tc ietermrrte if STAtl ZiZ ir-yroves the mrnmarder's abilltv

tc rnaae raDid and accurate 'Iecisicns. Cneraticnally

realistic scenarios are the desired no rr. lach scenario

S5ICt'IA. be re-licate! with differert ,zlayers with sc-e

trials hevinz the Hlue forces operatin- w it h S T ;,r, Ez2 nd

s-cmer Without. Operaticnal measures Cf effectiveress,

-d'-i ch dEpend o n t he s c ena ri.o s u rdc-r p 1lay(, are s ele tetd, t c

assess the oreraticnal utilltj of 3AE2.In adaltion, the

1,l1 Fr s 2ni thE tmpirc- tear, are sub Ected to -,Cst-exerci-se

interviews and questionnaires to ---et subie'-tive evaluaticns

cf the -worth of ST t~M?2.

While tnere are no Qefinitiv e bod~ries tet-*een t~p

levels of th-e fcr-al experiments, the ranr.Pe of :-cnitlcns

;stbe IE5I-'ned f or scerar'.os that are oc!r realist ic z n d

laforrative. The actual drallsis at ea-h level of exrerireal.

irust* take into a cc c urt t *^e Illml It a t c ns c. f ti e s cena rioc



-FrtrrCf 12 t,'rEe jrcpc.5e, levEls of' Exier4.~t

Stajecne Ex~perirmerts evaltate th-",e C11ti lity Cf

STA 107K~ to irteatifi, in static evironm.rent, thE tactical

Ci t~.ation t ha t confronts az af '.oa t t 3 !, for ce a na t c

describe t 1E s it ra tio r serea~ticazl -, an! ,:r,--hi ceI l:r. This

tdyre cof e xrerirent establishes ta~e tyjje of t -reats that

S TAto ':ER2 C af. E ValIUa8t E arnd assEsses the *617elinEss of the

warnir~gs. Th-e exl-erir'ents rraj also serve to irovide edbac?-

tli'cL,-h which STAMr ER2 Tray bE refir.Ei.

2.. ztasour-,s Recuirea;

T. e rhnical.

TheF S TAMM --- 2 proeram and as scci a tEI corTr.ttEr

;Lardware are reqjuired for th-is ex:erlrert. It :resent,

STAtVME-R2 i~s rESiiEnt on the TI'P S2 Z sYs t err F t OSC, S a n

.iea-c, Callfcrnia.

b. is 1 1a.,

An alphanur-eric is: lay syste7 will be required

f cr players anA the 1ur:ire tea-r. In adtiticn, e -r a, h I -al1

c IsT Ia y of' the sitiation, as is rncrrallf eneratera by

V.ES -rus t be ivailatle tc ccmnpare It with that presented ty
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The t8 ct4-ce l scene ri o is DrEsented as. e se r Es

of' oteratio nalljr reai.istic aata. :lates" ccnstried in

azdvancp r±' the ex~eri-ent. Eacl. data ti ate is a !eta

snatshot cescribia:f x tactical sitiuaton at a ;riven tir-e.

-ae n 1 ate 5ac ul izclude varictus inf'cr-,aticn courrse, s--eec,

sensor reports, i'ntellige:rce) available toc a :acti-,al "'ction

C±fficer tc describe tae situaticr. fuily.

di Personn~el

t, e ;ersonrnel ze i re cor the ex~er irent

ixrclude nbse-rvers of thE output (threa t assessors), F

scenario controller, and a test director.

e. Support Frcg rarni

In addition tc scenario zeneratinw~ requirerrents,

scf'tware tc ra5UI'E and record t he ti-es a t which the

,-essa-es are oi~tpiut and the tires desiznated by the

cbservers i s recuired. .-Is Prc 2ra', ,ba sed on t~

i~ x%- TYFBSCRIK feeture, rEcords all1 in'tuts a :

ctt>':tS to selected ter-rals .

G. ereral Con~text

a3. Conce;t and Needi

STOr~MEEF. is bEir.: develoiel to lntera ct -dith

rapnlcs disiley syster- to siL40 rt the comrrander' s de:z's ion

:;rccesses. In order tc dssess the 7alue c-- thte tec.hIclo.-'i

de ru st determine its c7apabillties and sacrtcowirns. ror

S~':VRZ-O to be useful tc a decisicn *Ti-er it -ust te able to



E V L t te t hr E 8t c: ,- c :a r iso cr czI i~ c f ~s~

reiorts ar.: zist lay the si ti~dticns in a tir-el.; !-& -.e:.

b. Gen~eral Siti~aticn an-I Scnrics

A s~.itable nruber of daeta Iletes s r,:; 1 r

evelcre! tc vary tne tacticil siti-aticr si!-nlficartly 4!.

both the cconplezit;- of the situation's 6 n t ": - ~it U - ar

%1-,7br o f the :ilatf orr ivolved . A da t- --late s*"c,-d be

5 e ae Ct Ei at, rendr L ts n~rb E-r r cc o rA c- ar d t E

a±.,rojriateij s t orea date in;ut to t ne f ilIe hi ch T AI"to2

,iill read. An observer, uraware of the cont~rnts of the 1%te I
-lIa t e. Pnritors the ccatents o f t he d i sti-aj t err i al1,

evaluvates t hec i rf c rat ic n recei-!ed, aA nd escribes t E

situations as te sees themT.

4. latc

a. Data collection.

The f ol Io% ir da ta s ho, ul1n b e collected fc r

each t r ial: th eecta p la te ilErntification v 7,b er, t he

ci tt i oni assessreit of t :11e evaI ,a tcr, ~r d th

situaticr assessment iven by 3~~~2

T he p r ire ry,, areas of concerr. for tI~e stLAge-cre

EX~erirents are: a ccr'tarison of the STA'-'2 out;ut w ita

tie huran assessment:- of the- threets, ani a dF terr! rt ion
f' the tires required focr ST to rF2s

different trpCes of S'.tUatjor..



r.t-es aai."s' S i e 7 r i e , ".e S nr~e

c~ ~sert_-_n if Z~U cj ~c Ur Et~l E- 1tF d or 5escr*ibe-

S.iaje II lli se-one S ituat ica's. Thi is c c r oa re

~th the E vAl.-a tors a oi lity tc lo the Eeame b asE, I o - th c

sa r"e d t a.

c Antic'i-ateA -esu:lts

ti s e- t i cl a ted that 31A~B w:11 .- a h

existence cf trnreats with very little ti.ie d!eliy ana; tr.at

the situation. and display will be reser.ted acc,,ratel',. '70r

tacse cases %tere cc-rlex -ulti~le sittatlcns are Lreser.:

Sirtl1t2 neO VSly, the t ESt SM a:.'-1 inUJi Ca te n~ c ve rrrowir.,, o f

tae a4SI5~la; and a lac!C Cf t' .e tc exercise the lczctr-ice

canability of STAM1NER12.

Corrents and Szecial Iastrv::ticns

:-ah exreri-rental sut iect will -:c t :,r r 1, a a S"cr t

"TA IR 4nd oc t r at fo n session iurin,? whicY ne IS -Ivg-n

st.-rar; cf tne theory and irilerer.tation, cf S --'R2

'threat~ brlEfin.. to ex-clein the scer.a rio, 2rd en. cverv4FW

ci' %hat is ex.:ectec. of h i.. Care shiculd *,-P taken to ir--li-de

.1 the 2 t a 'OleteS a s mra ny s it La ti.cnrs a s c s s ib e t h et

5 T A 'R2 has b e en des igned to 0 andlIe i n reali-sti'

sittatie.'s. It is recc-mendel th- at several~ A'"rferert

cjierators be s,'b~ected to tie co-p~let=e set nf :;lates dnr-i be

ase tc subiectively evaluate the isplayed 1lnfcr-raticn tc

prnvile !af ormatlor wti cr. nay be S usfi l I r t i-E 'd Esn o0

follow-on displ1ay exierlr-ents.



The stage-crne exeri entatlc-' liclsel a"Oe will

n~eed t o be carried out in the course ,,f c;r fi: -r-lc±".

e v a I,-at Ioa o f 5 T A 7F2 a s a t oci I I t a cia s ~e s- e ,t.

the :urLo s e o f t h is th E sis, t.0WEVEr, c-11 thF stFa ,e-twc

exTerirrert ( as dls cussed belcw''has a zttal ly rerf crrref.

S. 3T G ET'A.C PF '-I ENT S

1. Cb-lect ive

"T",e cbjec~ives c:' stae-tw experi-ents are: tc

assEss the technical rapahilityv of S~xMViF'2 Fction5 0~ "1

.lynamical ly ChAn--inz datd b1ase -enerate( by creatinp,

threat sit'~etiors throu--h the exercise of S orit

variarts); ;c deter-In-e t..e li-rits* Cf the capatility

Cf0 STAMN -ERZ; and to obtain sub-ectIve orlniors eb'v~t

2. Pesctrces E;eeuirsd

a. rTechni cal

The S N?2 :r c r a and csoiae c"u:t er

£a r~iwre a r E e re rd f or t h is e x c-r i- r. t Te 'Wa rf -?r e

Enaviroarent Sirrulator (W-7) pro~,r a is a v-3-a'te o n the,

rr'NEX systemi at NOSC.

b. D ispl1ay

A n al-.ranLTeri:, ipl:ay syster is reuu.:rEd 1'cr

Ilay er s and the urilre tearr. The G-NISCC systerr, a color

orCalhic dlsplay, may be us ed t c pr s e rt tn e s itu t i Cn

,'hich Is generateci by 'i-



c S c e n ac

-enerated t c t e st S'LA.P?2 1in a ta C t I a1,s ituat i C: a:t

.1i7er t ir, E. Th 1 -S-CEr.ario sh ou .rc1 ;!e V-er 1 ,

o cre t i on (-ourse, s -,e d , se nsc -r reT or t 5 i:tli --e n,7e

,Evazilabie tc a Tpcticel Alcticn Cff'icer tc describe t-he

situatio. as i t is a o rrr aIIy p~reSEnted by 'A -S, i

visual display alnd sta=tis boards. 'he ev~l': Ftor w"l1 be

a 11o we d t o interact w I t u:.I t s un d er his -ontrcl" ba

cr~erirnr ccurse and s:eed char.es, and enblir. arou

sensors a 7 abl1E to him ! T hF test director r'yinsemrt

varicus elererts cf i-Vellizerce as 4esire,.

I. Ferson.el

The iersornael requi red for then ex-erir-ent

Include ctservers cfA tne cutzut threat iss essors', a

scerario -ontroller, and, a test director.

e. Su:rpcrt 'Prc.-:ram,

1rn addltlr- to scenarito -E-neretin2 - :e~rs

software to reasure and. r ecoi t E tires at wn 1 rh t.-!e

-PSSe:aES are OUtDUt and the t 7-,e 5 ds -:r-a t r-d I. h e

observers Is desirable. h is c z 7rr b a sa n th

ARPANVrP 'YPHSCRAP featiure, recr74s ? i,,

out:uts to selected terri.als.



FolioA0fl a stt~ci otte reem res. cf cleret One!

effect iven~ess wnichi ray be icnieved In thi.s iner!707e

EXT'Erir'ent, in EVeh~tic. jEstionfla-e SIoM OF

vonstru:ted to establism tie level t: ho these -eas,-res

:-ave been~ s--tisfie .

3.'Ereral Cc..tFext

a. Ccnce-.t and Nee

A~ c o .L e t E t Ec hrno 1o gI ci a s s s s~e nt o f h e

~a b i 1ity o f S'TAM R2 i a-ILud e s n: e va L a t Ic n r a -e a 5 ti ",

Evircflfent with e dynarcally c h a-na:ni d at*a tes. F h

Ex'~erir-ent rr.s t s ub. 4e -,t S 7A R 2 to a wide ct' siltati -or-s

Ur~dEr viaryini levels of' sensor activtty in F..- effort to

exe r ci se alIl carabilities of S:A ,E-R2 ard try to .rcbe t h.e
i t s of those baai~~s Fhs~ tiit ho2i

size f data base, n, "'ar of re~orts, or frec uenrof

re'~crts.

b. aenpral Sltl~eti!o: ani Scenario!

WES scenarios wiU 11 e :e re -,i te to C re 5e nta

va r *ety o f sensor rpj~orts 8ad c lvel s nf at Iv it.

I latf orrs . An evaluator fa-,iliar witc. tacti 7al w -r t!ar In

*ill obserie tae -lay cf the ,a~ w,-!!, exercislr-7 L.V?

to the raxiru~ extent -cos s le.

-acoi exzeri-nental sutiect wil 11 ?c tn rcu.;h a

sh r t S T A -- R irnioctri nation sess ion wlr- -h he will

te m-iven a surrary cf the tnecry end 1pie-entaticn c:f



Z?~ 2 t e t t' t r E fi> to 0- p1Ex 1a:1 t h- s rar 

an cvervie . of wnat Is ex,-e~ted of hi7.

:Lrir4 th e ccurse C..: -e -o'a eore rtai

run, the Evil 'hator may be asi th T o ratos a n

test irectcr in the cech ,isr uf r't , ctutrut, and dis--:lay

to rer'ovE erxtranEOU'S or 4distracting detailJs of the -a r-e

,e ~ta Collection

:he fallowln-4 data shcL~d be ronlecterd f or each

scenerio: tre tiJ-lEs5 a t wi ch the1 C %ta 08 SE

1-:d8ted, the s itka t io- a na lysis by S -A V72,a te

sittiatio a ralys is cythe ozerator.

These data w I Il be duf re -,ted by t,2 - si t uat io.

assessm-ents r-ade by tne test "Jirectcr who-, h&'rine beco-e

fa r zr with the full scenario, can assess the "i:r-'nd

t h bt y 71 n'Kn w o~e e c -- thI.e a c t ic ns cof a'i ltc~

thro~zbovt the soE-narlo. Tht c'~estlonnai rE ive-n t o

each cierator shoild consist of' .puesticns zesige;.e- to assesE

tne ~ ~ ~ ~ t rels f te scenario an'! h t~iy o

T.A t' ,'F2 Es ob iectivej., Fs possible.

b. nalyi

Corpar,-Ison is made between he Sitr':tion

descri~tlons by STPAXI2, the evali-ators, 3ac :-.cnd truth

to assess th"e -eneral Fccvracy of the s E dEscri--tios. 17veI ~ 4Oesticnnaire restLts ray be Iresented in lab~lar form- andjt.,e ctiective d Imt ds cus s e i n t ie ccn c Ii:s 1c ns.

NOW"-



11 .ie i t rr-: b e s s i b e Io ge e r te 6 t. t io

~cir ts c -a rsr I st-E

ST N R 2 d islay s i -i f i ~l~ Azs behind the- FS cenar,

t" rser131 rature cf- rej~crt Trccessin2 wri:J see- tc

Lrccluie this -oss i t!lty , -prov i i r-- t.h'E: i~E ry f - r-t -' ,r c~

-'fA[, 'R 2 is not exter iv-21i:L sea.

C. Cc -rE n ts Eu S1 e c ial Instr vctzi s

Tne scenario tare should be -aiitair-ed sc tht, a

;-iven ;,a-e may be reclicated exactly %i,, zerc varac- ~

different orerators ani so that the test hrector ren

thorcugllr deterrine the situiticas as they exist (cr ar--

cut tc exist. Fevirn-; tzie !ames c r teore u--l A, Iw tr i,=ls

w i thC Lt W7-S -t r a ined c~erators t o inU th-Ae i .S t r tI -r

.cuiei y a detailed script. in irditlcn, a-' cbserver

c I d rrcnitor th ze F 11,;e fcrces i n one or r,)re cf the

scernarics in a ruin witheut 57'-A I r. 7R a -ia ke rr-n-arisc-s

.i th the exac--t r 1;n w it 'iC t 64M'2 . Fi ra Ili. it the r.nrS-

were nct ava ilatle on tape , very eta ile scri,-ts es r It In

all1 of' the actions of both thE 31,--c 6rd Cren-:E f orces ,,,,-:ht

te written :cr each of' the s .erarlcs to cct h h

obiectivEs of this tEst.



1. Ob~Ectives

Tie staee-three ex~erireat n_ s as its boivs t

,'rrvi4e in coeraticnal eva Latic,: c:' the -niitary ':tilit-. c:

STA~ 2tno a -lEcisior reker &t n. 8float tzsk force cra~

aad c ontrol, center i n a s I mu1a t e envi -,n-en t -. nd tc

Eve 1,: atE ~ethE r '_A 7-R 2 i r ,,r 0v Fs t1.C-e ec I si 0 nr. re er S

iL ty t o r.a ke ra 11 in?14 acct~rate decisions. As i L te

Casen of the s t a 7E-0one e xrer I:t , h E lV- of

ex'.erilrerntatioa are aisccssed .oere btt here fict -,erfcr.Ted as

7a rt r t: Is r es ea rc h.

2. RF sources Reuci rEd

a. Technfical

The 2Tt~'? r4 'PES ro.-ram ar =-sociatEl

corrTiter haraware -are re'rtuirer fo .r %hi ex~erir-ent.

b.' isc Ie y

An alhanun-eri- disilay sy ster Is re.A..jre=A fnr

ea-h. tea-' cf :layer5 ark! t Ie ,ir:;re tee- . Te G EB: 1 F C

syster , a odlor . raT hic dira, r-al be '-sed to r reS C7ct t -1e

s I t iat icon w i cn Is _-enerate b y W _-S

C.Scenario

An c':eraticrnally realistir 5cenric is

,~EnEretEd t o tr- 5t S TA 7; Z a cnntrol1;!b1 E cc

I tLa ti cn. :h e sceraric S a C t 1 inC 1' E v rI.v

tafcrratlor kcourSE, s c cd sc 5r cr r po rts, 2t -enfE)

availatle toea Tactical Ac tior, Off' icer tc descc:-Ite thle



situtitcn as 5 t n rorrll; pr&eeteF :&
;i5I~al disrlaj ani status boards.h te arrsIt '.lo I t e

tc interact w ith ~iut s w' e~ h e i c m rar n re r i r-7

course enA speed chan.2E5, E -atb11 n, varioLs sen.sors, at n

executing, tactical crierf .ais -in oitCant.

umrpire rma y i ne &r t vari cts r-IEl.e n t s o' t1~~e

:esi re..

i . Perscnnel

T he Erso MnElI eui r c- f c r t hec e x r- r ir -t

i ca CULe observer tears5 to 0 a8C as 5 be a n d Ca

I orcEs, a scernArio ccntroller , an r,ire tear, ani trSt

ci rect or.

e. S.itncrt Prczrafm

I n addi t i an t o s cer.8 r i :eri E~ re ti ,, cvirE rc t s ,

s c f t are tc reast~re a n d r e c crt t.e turre s a t 'wnc. i ,ht

-essa ,Es are ottzut Pr4 the trs~~intd b

Cbservers is requirea. This 5 rcerar, based c n th

~.PAN T vP FS CFI F feetiroe, recrri s al iY: t S

Cuttiuts to selected tr~as

f. Evaluaticn questionnaire

Fol11Ow:'I ni a 5 tuy o, cf t he mFasu ras c f cperat* 1 '.al

ef'f'Etlve".ess whi.z: -rna te achieved in t.-is irterarti-ve

experlt-ert, an EVzalU Et 1el- en ut i )n a1re s, 5 .Ou 4

,7 zns t ructed toc estalis i the level tc which these -eas~:res

.,ave tr ,a satlsfied .



3. cr.E rE.1 Con",E x t

a. C C Ce T t a rd %,eed,

it is -. cssit!F thatth value cf' FTA a. as a

ceci s Ion a id r ad, or ly b e a ss ss ed in !:-n c-ereticral

scernaric. -'cr exaTcle, it 7-ay enitle i -ecisicr -'a er tc

be t tEr i ners tand t he t h re at situation w ti - -- f s 1-i.s

forres and tc -'ake -re accurate ia ti~rely :4eclsicns.

The se e x re Iren ts w ou IQ ~it tw c O'Po sir.- Cie ii - on rr-ers

azairnst each th'ne r i E a si -,u la ted cc-Tand arif contrcl

r-nv r onrrne- t ant seek t o m'easlre ttE va1i:e- of SAMN?,I2 by

ccn-cirir.! the dr'cisicn ra'e-s' percrrance cperatin-- w ith

and without STANM-72.

b. ',enerai Situaticr ard ScenariCs

The operational evaluetion of SC-Ar -':2 req~i2re s

cr erat icrally realistic scenarios c-cnsistin,:7 -f B-luep Ind

Crere task forces, whic.. w~uli. be acted out with Eech tpar-

-iven the flexitiliti1 cf' exercislaog ccrc,.ete control o)ve:

their forces as lc^nz as they lo not rou~ntermrend *ILeir

crdered rissions. Fcr each scenario, an oyerational rmeiasure

cf effectiverEss ', 0) or rritiple N0-s chould b c seiEcte-i

and -sed tc assess the creraticnal utility of' ST.-7''.

"Eca us e o f the f rE E-& I y fl'x it1i t e-vn t (

the Elue and Crance force cor-randers , the war iar-es and the

resiutin6 outcrmes may varl sckniflcArntly frorr trial to

trial. Cosectently, each s~enario snoi-d be re;I.icated In

SL~ a y aS tc avoid fcrekrncwle!-.e by a zleyin.4 teA--. T



can te -do Le b y u s in a -ur be r 0 f te-arrs 1 based on *-

a37a i a ti 1t; " f a s 5et s, w it- .u 1t ip 1e s re n a r cs y >

tneuse r aon-iuse of ST MO'li2 by a tear. ( consi d eri -I t -at

a tea-r Is expected tc !.lay Ircre thar crne ''e,

of ;e~rform-ncp bascr on the MOCis mnaj be rade.

,-;aC a t e ar s culc L.1 c thr'I- : ra A r t -e f

inicctrInaticr. seson durlr-- which the foc'4ciin -oi!nts

hi I be disctssec--; t he t le o r, a id i r 11er e ,t at io r o f

T ~A 1E102 , a t *rre a t t r i rf i n t c e xrp'a ir. the scenario andi a:

cverview of the m~ission, an~d an overview of the reasures of

effectiveness.

4. v -Iation

a . :ata Cc;Ilectior,

.11e f c II c wi n d a ta s hc u11 b f cllected f cr

each scernaric t imes a t waic h t he d at a 'base i

t--4atd, situaticr assessrnerts ty STal~tT?2, Ejt~ttCr

assessm-ents by the tearms, actions t 81'en by- the decis ioa

axer , ar4 4,a~a renuired t c .e terr < t" e selectee

operationel !"easuS IIo f' ef f ent 4veiE Ss.

T hes e da ta 'ay be a ugmren ted Ty the sittatlo:-

estsessr'ents ra Ie by t hE test illref'tor wl.o, vr bFccrc-

f a r11ia r *Ith the fuLl s-enario, cin assess t-ie ~r r

tr,,th" by hevin.-- 4InOWlEd..:C- Cf th ctior:- of el I l;Itfor-,-

thrcughout the scenario. Th-e ,;uestionnaire i-iven tc

each. rzeritcr sicluA'4 ccnsi~t rf Lvetic~s 4isil4ne: tc assess



t 6 rsal isr o f thE scenario 'z ridi i 1ty

~ ob~~tiveY as 'ossib.

b. Aeyi

Data Svrraries ray be mad~e for eanscerario ar.-4

tabular l isplays shtl e made of t.,e I-C'-s

A zcrrelaticn analysis should be rede w It i T i

t ire s eiuerce c f acIV ctin s ta ken b y the ec s 1cn mra er
be sed on the situati on assessmEnts, m~dF- ty STAI2t r

tc letermine how nu ch t'h E r cmn a n .e rs vutilI ze

S T A 2ER2 end what inforration Is r'ost u Ee f v, t o t 1 t .

cc~irarisc. cf t~e =i-re cutccmes, is reflected ly the

07 m.s ma b E m'ale using, aralysis of 'iarierce to see if

there is any si~nificant difference *lue to STA:-' -T2.

Acomparison ma:; be male of t *.e em E ov t core s

and t le subjective ajtraisals of STAtV -'2 to see If there

was e relationship bEtWEEn how well the forces perforr-ed cnd

how rruch they lilked STAMT.7R2.

c. Antic!-:ated Results

It is anticlated tnqat there cculd be a larg~e

variarCe in the overall erd- cf--7ane czeraticial m'eas')-es c:'

Effectiveness. The -ossicility exists thet th- ',C--- will I'-(

sufficiently ambi, vcus that any sil. 'nal ve tc S-A-k' -a.

n.ot be iiscernible. Thu.s, the sut~e-tive ev;-ltuatlons of the-

tearms -ra.-' Provide tae c"'y discriminaticn in the test, with-

no *-uantltative assessment of0 the value- o f STN*r.,B



__E co rrel t iofl ana !-:Si of the decisicn reer'

Actics an.tne T.M 2assessr-ert s'nould revei the type

o f nf o ~t io . that "S "ost LSEfUl to a t.ecisior.M re r a n,.

now rlu ch a e ray gro6 to reli, cn SA, t _-2. Cv erall t -es r

EX-.E-,rren:TS shco':l yi ell 1,r';ortent ~nPo rrvet4 on a 0 1; the

a~etblt f S T _7 R2 t o the decisionr aker -and its

Cocrrents an~d Steolal instructions

The usefulr.pss cf S A1 tJ?2.i tc a decisic rrae L.'

stoily de~enci on' tte Ta n re r 1 :1 .whiC C STA? rntut are7

11 s p1 -3 ed to the Blue fc.-ces . This r-i-7t be esjtec!21ly t rte

t~ EI h 1 efnls5tY situations w ith a b ac k Ic - o f -,nrrc ce s s e

serscr ren.crt5. The nature cf the 114s~lay e~icate 4 to

S TArt-MI P2 S ho 1l11 b e considered o r 1o r t n _-t eZ-;e th re e

ezzerir-ents . The use of' a terrianal otvier t *ha r th~ er a h i

Its-lay terminal for query and res:-orsE Ecti.os &elows the

,Acture to reimain urdisturbed until refinerer~t of' scale or

seouential irccessinv- is rejiueste4d. TheP 4isoiay syste- is

an intei;ral part of STAMM1-.F10 so the e vae,et io r s hc Jd b e

tased on the mest :lexitle display available.

Atape record of the Eaule should bp rd A o F0f f~

injiuts andc cutptuts of each are so that evaluationL -ersonnml1

can reprrcIlce a el,-ver trial ard ccr.l.uct -a r ev i Ew cf n y

Lcint to assist in "what if" ty,-es of aays



T'-e scenarir5 L sed s '" C I be c 7 e 7,-t -cra 11:1

reeai5tic, 2avt tr.E s t.r t r con!i t c ns a mc-sires of

effectiven~ess r~st ce selectei to exer-:-se-tte fvll rinl- e of

scerarios r'eed not be developer- tst f or thie 1 ,ripos e o f

eXer-CiSin4 S TA K" 1'-. 2. instead t t.e 7, je aACran-7e task-

forces s-ctl~i reflec!t as closeii as -.4le .i t'.I: i~ n

constraints o f rescurc-es, t he co'-ncsiticr c: forces

currertly availablE or :rc'Fot~eS as Esired ecd the t~rqEs of

rissions normrally uaderta en by each.

Trhe subiects used in tnfe experi-e-ts r'ay te very

ir-ortant. For c:ir-oses of scientific cricitlt, the

subjleots -ust nave ccm-and and cortrcl excerlence a t "-I h

IleveIs , preferably' Na vy Ca~te ins (C-Es o r AirIraIs. A

zcterntial criticis-"s of exzerirrets which atte-ru tzc

ale t erri. r- the operational utility of ~ jtni: that ThE

orerators* ai not reflect the iotential itser roTlatio.

Ttis wcvl-i seem es:eclally tru~e wben the Fiplc2aticns !Epend

heavily on sub~ecTive ajraisals. There are ;ractl'cai

lifficulties I n Cltaininr.: SLCr: test svbi4e'cts . zHowever , the-

isste Is whether taese tests can b e v Iewe a a s scientific

exnerlme.ts cr Ae~c-nstraticns withcut ts~e rcceraticnal

ree1sr en end ered~ b,, th E ir p~Ere c ce .



SV sKP R I ?IIin 1C

5sa r Ie exreri -nen t was selected from tr e

~rECEd ! .? iisrussion tc lustr~tE both the ca~pebl.lit-T of

rMt2 and aa'd t ne rra, ti-al a,,tlication Cf thezs e r- e t h c s

The stai-e-t wo ex',erlrertaI m~thcdclc,,-y was selerted fr

t'his thesis. Selection criteria included t ,e ex-,ertise cf

the test siubjerts available ani th-e availability c:' thec

facilities at the Naveal Post7r1-te School. The tett

s u b e c zs s eie ct e (1 ~e re it ary jcffI c e rs wi4.th b a rkf-r cu r. n

co-rend. and corntrol ccrncej~ts -;-ained. thrcuizh fo~rmal eiu.cation

and a wide r a -, ,e of military exrerien-,e. 1-h e Ccr-,r a nd

Crnntrol, -2nd Corvnicetiors 1aboratocr conteins extensive

irranic and text a;ability, a nd the S'-A FF?2 an~d S7

software are 2vailable at the 1feVPl CCEan S~rister~s '"rtr

(NCEC, San Die~'o , Calif ornia .

T he Warfare :nvlrcn-Ert S i -i:lapt nr F w ar Fa

::rccedure Involves the constrt.cticn of a ccrruter file nr

-cntains I Ertiflcatlcn cf all 4.esirel ;layers, iritii1

zos~tItons, ccoi;rse s, , n spFas F la t P rrrs 7 a.,, b e se Ie c #e

fr-a resiient ita tase whic.. asi.:s senisor 3r

4 E 2-p r. S ronfl, ,ratiors to0 t h 1. t s rc 11cw i n, rA re

1l'tlalizat ior, the u-its, mra be -aretuvere! cr cc---&n- "r-

t he pIayre r throu.-h a on-utEr I!~1rl ~th s5Ka



of e XaM C t C.I Z a t~o c 1, 1 '-: :. vaC

s elIect e,- ~r a,,hic d~a y rc ni t c rs Iteractic- r"

1 -4its r, ay be r e re d bj, tne -layers (a s i n 51,tLac*--

E e ns cr rec r ts a - e E n je nt c - ~e t c cn a I r '.t s

-JS For e x a 'p Ie, detections C) s'fae I ~ Cr

r a dar- .!a i rst a n o t Ii.r st rfa :e v e sse I o- s a t 2 riI

7.1nr-,;r-F separation. Sen~sor rrojorts cre --iven "o th-EzI :lae r

V ia a s t a tUS bora rd text ais5,ldj and on toe <or~~

dsc Iayf w ich, is uplated every -a're -rnite.

Th! s experir-t w as not interactiVE in th a t the

c~eratcr d1 Al1r-ct influence the series c f events wh

w ere b e i r; ie n e r2te d by FS .It -w es, hm wE v e r int e a ct ie

in. the sense thiat tte cneratcr nal tne car'aVtli tT tc 5 elIe ct

iiffErent stati~s board disl;lays e d chanzE rcnr-e sci- les

as desirea. The ftLly interactive -war --.7 as su'e stea in

the th ird level oc ex:rer i-ent '.c 1:l allow-" c7.e ra t cr

Influence o f the e-Vent StreaM. The rFee :.F sCr:

Lsed in this exnerilTent , -w ai n t:lu~ italI

pcsiticns 1 in it 1al cr s e, and sneeds, a r, or-1e rs toc

thne various units are in~cluded in A~pErndix 1-.

The scenario for t.I"S eyxeri-,ent, --ererateli in,

'*-S, Consiste! of' tihree U.S. warshjs ccn-L-ctir..

surface surveillan,.e of a rrercnaat lane in the v i 2i n I t;, o

t'h6e c r th. Atlantic, wltt. neutral ar4 -7ote-tially' ~s~

latforrns i.n the area. 'rte warships, A-es-ted t- :a-ztro:

31rcraft ocndrctin;- sinilar surveillance, ,ere to locate,



t rc, an ~r t if CtEC riS n thE IF~

.x-,e rirernta 15 s;e-t, 9entarked t: te c r eka a

S:TAP.L' 2 E V8i la b 1 to ess 1st I :, t h t r, s~n. Th c sT t-1

startl rrzcea~re Is c-1ven in Al-'endix A.

ThE scenrlro was chosen base* on the r:ecf sit'utinns

a v a iIablIe a nc th'ae relative r e a 1is r of n c r-c o 7 -at iv e

ccnfrorntaticn. The scenaric, tactics, S ~ e-Csenscr

cnarI-a ct er is t ics a re utzrel ny~theticl^=. Th dial, bAse

FArer~ix B] ar r~ies ra-:;ermlix C' are ass-r )ticns ttailcrei

to this scenafic, tut are easili trarslatatle to those -,hih h

a 'aotical A.ction Of fice:- 'o cul re cc -riz e as aV 1 n

rotential a'.Cpications. The briefire cf the stb 4e-ts

n.-i2ded an' expclanatici c.- th-e artificialities.

A lff ictulty in the actual c o rd : ct onf the ex pe r . m

existed ~'e to taie nature cf the re-norts on which - STA>'!Vr.2

operates. The senssor rerorts received by an operator c~f

are bcth. visual claes rr a ,rarnics 111ly lne! of tedri.-.:

or rEW pla tform sym'bolo.--) , and in a table C-Of -detEc't onS

'the Fle-troric 'arfare Ftatu.s Borthe Sbrface Statu.s

.1-oard, or the Air Sto tts B'oari). The forr of *"-.F ta bul'ar

'9:Cort is 19crratted -3s to its5 nU:-e 74.CAIS, Le-re,

!Er'ti!1Cetlo:, amd lOCaticr iF azl l Th-E rE'orts As

ze nerated b' y S are nct readable b.! STCB2~ae exa,-7le

of th-e 1isparity is that STA 't-E. rc-nzes lat; tu 1e ar.

lon;,itude in. degrees and tentns: rather t~an de,-rees zrni

-mutes.~. Tn IPveso f 'S4US ces rencrt in t,-.e



e s ~crr x sCe 18 i c --erneraticn n d 11-1t ~ vt 7

carpabil ity, -"a. c'-twe>': t iIs a2n t~e.

Te solIu t c- to ti e f o r-at I sa r t i 1. C-

na tLre o:" 'A. ; 'it" adu 7icateilt o-'-s ,- ,ti

locetions, ;Iven.:E:sx the- saME OrICer c' ttc

~sucn as rz'urse cnano-es or se,,.scr sta tus, src ::eo 17rts

a r - al1sc u:nlicated. That is-. .ie ietect icns are base! C n

r ax i ru r r anFe s o f detectia: 'u. 3h a re u na!-3z a rd-.

wn 1ch are cc-b ine! ir tine 'k S etect icr al.z-c -i t: -- 1r te

sai-e w a-, to0 p ro0d uce d 1-r Ii a te rer-orts at+ t ne s a7e

_:a-e ti-'e. This charact.eristic was exrlcited by a'rz~

-:,aI to a ctl oi n t i r. tirre Usir th ?A 7

typescript featLre waich ccnies all e-i,

F-neac t io0 s as5 t h c occr r. T s5 t:J7rF sc r' 5 show s t he

varicus reicrts received durint: a gare, ccnrzl et e A, It'a W

ti-'e c f r ece i:t. Sinthesizin, . ame rer o r t s, a oC-r Ie t e

f ilIe o f retorts [Arz:-2,r-i x L 1 was buil t, ina t e : r7a t

frc- Wh i f STA NIM R2 ccuLI read its irrut I ata 7he re f cr e,

lz:A EP2 was not receivinp, direct crt;ut frc7 the sensors,

b ut v Ia an ir te rned ia te nr cc -ss n ct par t c -' e t:er cU o

STA - F2.

ST~kr'ME9.2 i an tnhe T -, LT RC A IX 4 l4-1 t er- i rAI f cr bt

C- 7t :nd -ra.hic Ii splay;, was , in ef fect , a sFe rrte ernt ,t--

running cocrrerntly . Itr the --are. h cna ri s)-~ of t',

s!,b~ect's petrstect lvE of the si tc tion en 1 the t .Of S'AYF70.2



is still valid oni; as I o n as s r,-1 t Fn s r c r ti' I C

cireftlyv -antaine,.

1- 8 4-t .f _2c i e I itr, ef t ' F re ss a e i t c''A r 8V C b Ia Se-.-

t ae Te : I -e ELt to a TeFEar':able a Ee e u t S I A 2 ' a

o nE feture which arElicretFs this .r cb 1e r. 3 7 - 2 ~o rS

:10t ;,rocess t h-e r. ex t s eq ue nt ial rerc rt in the file intil

the .isEr jiits the. ve ry r-o 1e o f c-.Eret4~.. Ta s

a tU t:i Iu t c rFra nd s ien th e re is n

§r o cesin-,- of the next semucentie 1 rFport. --Ecause- the

extperi,'entai sutje -t is rct ex~ectedi tr 1e t.'-e at

cuerator o'f the STAr. ,':?2 hardware, th'-e oi e rEc r c an b e

instructed rot to leave tae 0ouEzf rnCde until tae a7rurczpriate

sME tirE (which isd-peeI o the- inoit/ovtuttria

for

!CllCWinP, a su-ita blE per oi ocf'i sam e t me whe re the

s ub ;e ct i C encuragred to exercise S-TAN YEE2 a quasticnna ir e

was presErntgl to --ether the ir-pressions an.4 eap:-P5al of the

exre.-irreat in ?eneral ana ST~~~ir rarti -lar.

7.S"" LTS PAN: CON\CLU'SINS

7ae questicnnaire sL,:lie,,. to t es t subje(ts, wit a

su'rrary cf results, Is listed below. Th e intent co the

questions was t o v eri fy th c re a 1is r o f t he s ce r r io An

t c gather a sub le tive Cevaluation ct fT~M2 ~ crn

s c aIE of 1 to 1Z wzs arbitrarily chose-n, wi th i th

rost zcsitive oz, rost favorable resronse. Ih- t E 5t
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sut'cCt5 :crnsisted. cf- e i.-t Navy ar r F.orce off lers,

r n- i .- ir radE fron '-"! to C -E wh are re rbe&rs cof

trne Cc'wm3nd, Control ar± .cnmruni,;aticns zurrlciou at t-e

i.a veI Postg radt-a te Schoci, ontE re,;, Cal Iforn a . All La vE

beer exuesed tc #1ecision tt~ecry ard to an ovre r v iew o f th.-Ie

naval tact icalI envi rc-r.rer.t. The Navy arti cipants rcu

waee C-4s and one 0-3. All 'tut one of0 th'.e ; avj ae ha.

lactical Action Officer training.

1. Prior to the scenario p resentatlon, was the p~urros& Of
STAUtFR2 adeqtatelf explained?'

1 2 3 4 5 6 7 E

Pes-onses 1 z

Ave r ag-e 8.125

a. Ws t he scena ri o representatIve o f vyou;r cre vIru s
exrerience with 'kIS or LABS?

Responses 1"Z1 2

.V e raz.,e E.375

3.%as the scenario re-alistic?

1 2 3 4 5 6 7 91

Responses I

Average F8.3z7:



4. Aere *t:ie dis Iays ccnsistet t'-ih thcercc :ercrts?

Re~-ss2 2

t. W'as siffi~ie-t ti,'-e available to understanc- the sensor

:e~crt s?

1 - 7 9

?eszccses 1 12 1 2 1

-v e r are 7 t

We ~!re thI-e 5 TAM'E 2 raph1 -s cl1ea r?

':esycases 1 '£1

Average .

7. Was thE STAMKE'LR cormentar.' tulerstand ble?

1 5 6 19

Av er a ze

E. Were the STA'It2R-2 ccnclusicns ccnsi5tent with (cur
conr~clu~sions?

1 2 Pk 47 9 7

'zes rorses 1

3.i ici gusie thae explIanaticn trace?

?Respcrses1

Averaze F.317-

5 6



1-2. if the ex~larnaticn trace ' as x-sed, A~ere t--e asserticns

cc.istert wit.- the ccnclusivr5?

?esrc'.ses 2 7 1 2

Ave rezE 7.3 7t

11. asthe .reser~e o~f STA 7?. distractir?

Aver a e 4.7 5

12. ,oiud an assistant who wouldi filter inforration fror
STA .E?-2 to t,,.= r-inrir- essential level be usefU7?

1 4 7 r-

Avera=:e S.5

1-7. Is STAM*r'-7?2 usefvl?

1 2 3 4 5 5 79 1

Res-corses112

,hverage 7.75;

The results shcw an cverall trend~ tcuar~s an evera,~e

rEs-rorse which coulid be ronsidere-i favnreble, 4in *1 h F

vi-inity of E. The excertions zrsnviiep a clear ccrtrast

consistent with condttlons not ~cel h x~i'~

;uestion 5 ha'! t~ze l owes t aver,-e ran i: n e,

111f f icI ty' ercountere-1 ,1 wt h th EI i sp ley rl beqt te

des,:rlbed by showiLr., thte ais-lal at three sele:ted eare

-1n-utes . ;14Lre 1. is the 'Last isly Withcut --,

bearing lines, 'Ani:h occurs at riniite r3'. ur Z is thle



-;.;'l-Iy at -,a-e min.ute 14, w:cn 4n~.A-1e5 intelli.'e-ce at

and tne lckcaticr cf friendl.', units . 'Kur ist., 4-lspla

e t a re rnir. Ut C 4t An is a c o r E -ditrr c"81rerorts

,eceivea to that ,cirt. Close observation )f t-- screen es

the racswere bEin:,. '-.ewn shcwEd e s ue n t i - e ,t e r -

cf the icfcrrratioa as it was be!--;- 1rawn. Scre reasure of

cr-ier was discernitle If t:Ais prc'cess WES -arefull.'

follohed, nowever the distlay is 1 rreadable after it is

cc"'tleted.

4. rodification to t~-e dlspla,-, acka.oe is required. CrnE

suz5estion fror the test Sib4E tS 'Was that on'ly the last two

cccurrences of a contact bF iis~lajed, with earlier rF,.ort5

available for historical review as directed by fu:Iction key

select icn.

A benefit of STANMB2 w~as !EronstratEl 1 ir rr thIE

ex~.erlrent. in every lteratiocn of liedsI; ntelli ;ence

i"frrration in the form of contact reports received fror-

external sourc es was 7resent on the screen ,s arerinder

6c the lecislcn rraeer. Because a sus'nensicn cncernln-:

tftI s In~formation i s created in memory, this infor-atio. was

available at all ti,,es fcr review dr, explanatlcn as

desirei. This inforration wps -rot subject tn up &te in this

scenario and did not seeir to contribute to tne g-eneral

clutter liscussed abcve.
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'ThEre eppearei to be a Iis-.8rit:r, bEtdEen t E S~A

0 1 usi c ns, and tnose ct' th test stb~ects ( qes ti cns F nd

I Z h d if fiJcl1t ; w s mcs t a -n t 1 n ca se s w te rE, t:.

test subliects wer'e able to '-ross-fix ;a~sive detecticn

tearing, lines tc a --eozra-.hic ;csiticn. ;math-er t'h: o: cl'le

t ha t an er i t t i Lg lat'ormv eXi St S a t tha t - 0i -t C f

intersect Icn, ST ArtER2 wcul,; cc-tinue tc -ra ke c rcl111s ic r

based only on the individual P&rerorts. Here the F-aior

if±'iculty appeared tc be in the ccrstructicnr f _ _' IR

rules rather than the functioning, of' the rLes that exist.

.~rule crrrelatinz cr pcsition-fixir rvl tirle pass ive

detections of the sarre erritter wou~lda eear to be e

relatively sl-rvle ,natter.

ThE: Explanation trace feature of SiTA ;M11 2.r~vce, to bfF

1.altuable as tct.-. a eclsicn 4.41 arn as a tral-ln-, tcol.

tshilE the users corment e (uEs t1-o~ 9) t h 2t tIe t rac F

i nc Iled extraneous in±' crration , the level o f u a-r s t a n! 1r

of the scenario increased r~arkelly 1':e to The increased

a.;,-rec-iat-&on cf' what rules, 'Aere beinz a-ilied ana Iow

STAfr'EP.Z applied t.-e'r.

The lcw average score for I~estio'r 11 does not fit,

tae gereral pattern of t.-e acuestionrai-e Jie tc theP

wordin4 of the qtestio . The rne-ative rs.ornsE tndc~tEc

taat STAMVTR2 was cot distractin4 to th-e user. The Totential

Exists for the test subiEcts to becarnF en,-ross~d te

execution of STA~v 7R2 and the expldnation trace to tie toint



wnere the ccnd ct cf the ga-e teccmes a Tircr cc nisereticn.

Shi - parentl, was not the case here.

The rerainder of the avera6es a iear to be enerally

consistent with fevcraole resncnse to both the scenaric in

general and to STA'Mr'R2 in particular.

This experiment de;ends heavily nr. subJect ve

evaluation. W'hile the scenario and ozeratioc of STANI'FR2

appear to have been convincing to the test subjects, there

are no clear reasures of oleraticnal effectiveness which can

be ouantifiel or analyzed. Given that the ccmputer capacity

is available to the location of the decision raker, STA'E?2

would appear tc be a welcome additlcn to the repertoire of

decision aids avai1able to a commender. While this

addresses the original objective narrely the

demonstration and evaluation of STWMBER2, it cannot

fullj answer the question of overall utility of the syster

to a decision neier in a real rilitary env!ronrent.

Due to the ex:erirental nature of STAE.1R2, operator

action was required for the messa :e inpi: t irocedure.

The requirement to leave the ex~lar.ation trace before the

next message can be read is ;irely artificial end en

accerted penalti in order to run the rroqrar sir-ltaneouslj

%ith WFS. In an c-eraticnal sjstem, the rechanlsm 'or the

transfer of data between a sensor azn the decision ra&er

sacvld be understood and autc-ratic. The aVditicn nf

procedural steps such Ps function key or t~rminal inputs I.

-.3



r. e r tC re-eive a sensor repcrt ma j te"d t be

ignored duiring times of strEss. .n a ii.t4on, this eutomrati- 

transfer -ust te regulated to a suitable ti-e nericd between

retorts. ?eforts from multiple sensors at short intervals

,ould raidly overlcid an cerator required to vieA every

repcrt.

STA'MER2, as an investI.atlon rtn the Ltilty of

artificial intelligence as applied to coirrand and coatrcl,

'as progressed beyond the concept and technology

deronstration 1hase of its existence. The somewhat

artificial nature of the MeSSa-E transfer prccedures is

cazable of ar roachinz a real world condition in tnat

,a:z:iue and nuran readable formatted messa-?es are in ccTmcn

Ise as in the RAI FCRr, reporting: system. he

:rcducticn rules are similarly close tc ccr~iticns which -ay

In fact exi, t in an operational envi ronrent, although

an azency, such as the Cffice of the Chief of Naval

Cperations, operatini' throuh the SurfacE Warfare

San.ower and Training Requirerrents ivision (CP-97),

who could task. the iieet Tratnin Centers (Atlantic eni

Pacific), could further refine tner to reflect yore

realistic decision ccnditlicns.

A decision aid, even one directed toward a unique

user %e.z., the Tactical Acticn Officer', ray need tc te

distributed tbrougout a :omana center. The rass of data

,resented may require the decentralizaticn cf ccntrcl to the
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;oirt where the ,AC or staff watc , officer function 7aj be
:ele-ate€ to relativelj ols~rete areas of

res:cnsibility. 'hle the reuirement for a prire dec ision

raker ex its, this role may 4ell be rln of corrani b,

negation. her e is a tir'e er aItY f cr reevaluating

previously screened information in F hitch density

environrrent. Each decisicn rraker would then require his own

version cf STAMM 'E2 that ccntains a talicred rui set.

1he present irrlerrentation of SA7' 2 already contains

rules which may be useful and t rnsportaole to t his

tractical a;plication.

The terefit of this prc.rair atcar. a shin, or at a mracr

Fleet command center, for exarrple, cotld be that a "super

agency , -cnsistin4 cf intelligence and warfare specialists

could provide a realistic assessrent of situations which

right be encountered and tailor TroTositio:.s to reflect

standardized intelligence, doctrine, an! tactics in a nre-

loaded database and syster that wou.A, in real tire, be an

oracle wnich would prcvide assistance an gidance to the

decision maker. In case of IuEstlonable data thE review

ca abllity of the Trocess by Thich a decision was reached

would assist the decision maker in logicelly anel-rjzin: hIs

cWn thoueht rccess. The training benefit of the

;rcpcsitlcr review could increase the ccnrete-ce rf tre 7AC

%ho could see how the Iauel of exterts ai~rcachea the

;rotlem.



In summary, this thesis has .rces-entF-d backg;rolv.-.

infcrration concerriL; artificial intelli.ence ar.d

rA 'E . 'aricus testin? ro ethcds were presente tc

evaluate the usefulne ss of 6TTAMI R2 -nd Fn exy-r rent was

conducted and examined which used cne cf these methcds.

STArMF2 appears to be a useful aecision aid conept with

-reaz Dctential for further research and testin.-4



S TA Nf ER 2 GUI L

The followin- is a Trccecaural 4u i ,e t~ be i a

tae STA .M.2 rc.zran f cr taiS experiment .f Uter I cg:in istc

the Naval Postgrad;te school Co~ranc, Control,

anid. Co~rnunicatilois Latcratcry UNIX sister :FC F:?

1/2,a T -.TNET link is established. to the TOFPS22 systerr

at Naval CCen SySteT'S Center, Sen :ie-,c, Califcrriie, urder

aCczont rnar~e NPS2. Foll Iowing t he prorr t, the erries

with asterisks are entered. Carriag7e returns ?rrV er

only required as iadicated.

-a starnrrer2 (Cr>
_LOAD(TEMPFAK .CCM),
cot-piled on 2ft-Feb--1 1Q':29;29
FILL CREATEL 24-Feb-S-1 l:&
(:ZISFLCB redefined)
(IN-LANE redefilned)
R7SULTPRINTTER redefined,
TMP EA C CM S
(S:ESORANGF reset,'
<NPS2>TEMFvFAK .COMV.1
(S7ETC ECMESUT? (S7TC CWNSHIP '?7-LKNAP))

(C!WNSHIP reset)
EHrZSEIP reset;

BILKNAP
7(5A;.VINR)
oelcc-ne tc version Z.1 cf the STAl~tIR TSA syste-.
,errory file? kDefault is M?'O1R'Y.': IVH J <Cr>

Fulefle? ('Lefault is RULE7S.i:RCL7S.Ji ~r
P1.les loaded
What file would ycu lire tc take r-essages frOr?
(:efault is SCE-NE.ICE-,: SCEN--.JE <,-r>
Are you running on a Tektronix?no
2c you ave a Tektronix available f'cr 4 istlay? nc



Fe ssi ve detect 4.on. hE ard SFS4' a t be8rrini- 25- T E~ 1.

--7FOR 1: 3 E-RT,"7EY W8 5 sie'hted ir. the rF rcharn lane LAN.-7

leavine EXPLAIN

P5ssive detection. Heard SPSZW at bearing ; Ti!r.e: 1Z
Associated with trackx BERKELEY

REPORT: PRK ws ighted ir the- rErchart lane L.Al:F1'
Question? FREAK
(Ex-jlain broken)

:dribbie]



ZATA BASE

This i s t he data base frcr which ThE~ will i-aw

its first assertic's. It has beer specifically tailcre tcI

the eirerinment scenario an1r dces nct reflect real-

wcrld ccnditicns. S TALR wil 1 uj -ate Its d~ata base as

ressages are received.

r ERCEANTLANE LA%'U1)

(C PS!1-1IP 33ENAP)
ID BELKNAP YRIEN2T'
(:r-A:pLLFY BELKNAP Iz BATTYZ)
(ID BERKELEY FRIEND;
IL-AMP L T Y BERKELEY MLL17-BATTLE3

(ir 1(NCX FRIEND)
(ID-A PLIjy iLNC'X M-Il -BATTL'
(1- U001 HOSTILE)

. I"-AMPLIk'Y S0Z4 pI T-AUXILW'
iD S005 FRIEND)
(ID-A,?LIiY SeZ5 NIL-AUXIIJ)
ID-1 (ER1 FRIENA')

(ID-ArPL"IFY fr7EB MIL-AUXIL)/

ID-Af PLIFY tIEFi r L-AUXIL)'

(ID MIR2i TRIEND)
(ID-MPLIFY IE.2 r1!-AUXIL)

tD)tV;PLIHY MFR3 MIL-AUXILI
(ID SZOS HOSTIr-)

(ID S006 HOSTILE)
(ID-AVPL-IFY Me5 tIL-BATTLE)
(ID S207 HCS ILE)
(ID-AMFLIiY SZr&7 I-TL
(I HCST-4 EOSTILI)



T A'PTIF HOST,! rIL-BATTYZ)



APPE:'x C

?ULES

The following are the ircdLction rules U-on nlIC.

STAFFER2 operates. As data frcm the data tase cr -essapes

satlsfy the conditions in eachi of the rules (labelled *

<IT 1., the data strea.r is tuilt. Then suf'icier.t lata

exists, the rules fire and the appropriate actions arc

carried out. The plain text PRIN-CR! statement is the rran-

readable explanation of the assertion which has been built

in STAMMEr2.

INHERIT
(CONDITIONS ((ALIAS *PLAT *U.Kf C0'N)

(TYPE *PLAT. *TVP)

(IL *FLAT .IZ1)
(ID-AP1PLIFY *PLAT 4 IDmP',
(CLASS *PIAT qCLS)

(EDIUM *PLAT *MZZ;')

ACTIONS
((TYPE *UNKNCWN *"Yp)
(ID *bNKNOWN 4IDI)
(ID-ArvPLIYY *UNKNOW'i *1lZMP)
(CLASS *UNKNCAN *CLS)
WrELILM #tUNKNGWN * ;ED)

CGNF 1.0 PRINFCRP'

If an unknown Is identified, it inherits the prcrertles cf

its Identification.")

&NCWN-PLAT
;CONDITIONS ((SIGETING 4? 'XS,

(*UNLESS* (34NSHIP 9r'l)

(ULLY-KNOW N *P)(ID)-A , PLIFY 41P *1I )
ACTIONS
((IDENTIFID P )

CONF 1.0 P?.INFOM,
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hark as identified if k, o r witrn certainty")

CCNDITICNS ( (SIGHTrING *PrV 3;S1)
I(PREDiCESSCH *5j *S52)
(*NOT* (SArV-AS *SZ I '
('UNLESS* (N07L-LAST *52'))

ACTIONS
ONOT-LAST *52))
CCNF 1.0 PRINFCFYV

If' a sio-htiniz has a .predecessor, tnen thaat -redecesscr is
not the last sightin.)

NOT-FIRST-S IGHTING
CONZITIONS hSIGFTING *PLAT *'S1i

(*UNLESS* (NOT-FIRST 'S 1)
(PREDhECESSOR )*S1 *S2)
(*NOT4* iSA E-AS *'S2 MILY"

ACTION S
( (NO T-FI RS T *S 1)
CONE 1.0 PRINiORt.

If an earlier sighting occurs, record that the trevious
sighting is not the first sighting.

:AST-V IEW
(CONDITIONS ((SIGH'1NG *PEAT *s1)N

(*UNLrESS* -,NOT-LAST *Sl1))'
ACT ICNS
((LAST-SIGHTINC *PLAT *S1))
CONF .99 PRINFORM

If the sighting is not followed, it is the last sightin'.

FIRST-VIEW41
(CONDI.TIONS ((SIGHTING *PLAT *s1)

(*UNLESS* NOT-FIRST 'i)
AC TION S
(F IR ST- 5I1 'rING *PLA T *S1))

CONF .,e9 FRINfORM

I f the sigating is not receaea, it Is the first sil:zhting.
.99;.

S ImPLY-REACHAELF
(CONDITIONS ((CONTACT *CONT)

(FIRST-SIGETING *CCNT *Si)
(S IGH1 ING *PL.T *52 )
(ID-AMPLIFY *PLA T  111-?AT~TI)
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(*NCr 3 ; (SMl'-AS x-CCN~T *PL AT)
1, UN LS* E G, iSHIP ;;ILAT;)

(POSITICN *S2 *P2,
kTOS *S1 *711)
(TOS *52 *T2)
(S'sR *P1 *T1 *P2 *T2))

ACT ION S
((SIhPLY-WITHIN-R-IACH *5S1 *52)
CONF .9E PRINFORM

If a contact's 514htir.g cou ld traVel to a I-IL-PATYLF's
sighting, then they are sir,-;1y reachable. (9)

RTACFABLE
(COKDITIC.S ((CONTAiCT *CONT)

(SIGHTING *CONT *Sl1'
kSIGH1TING 4PLP.T *S2,
(*NCT* (SMIE-Ac *PLAT *'CC4T')
(*UNLESS* (CWNSHIP PA)
(SIMPLY-WIThIN-REACH *51 *52)
(*UNLESS* (BLCCKED-FROr *S *"SZ)))

ACTIONS
((,WITEIN-R:-ACF *S1 *S2';
CONF .97 PRIPNFO~tr

If± twe sigkhtlnzs are within reacni c!' each cther, ar.I are
niot blocked by patrol overflights, then are rpechable from
each other. (.97)'-i

CCUtTLZ-BF-CCrIBATAN T
(CCNDITICN.S ((CONTA Cl *CONT)

(FIRST-SIGHTING ' !CONT *51)
kID-AMPLIFY *PLAT N.IL-BATTLE)1
(*9UNLISS* ( C-iNSHI P *PLAT)
(LAST-SIGHTING *PLAT' *S2)
(WITHIN-PEACE *S1 4SZ2)

ACTIONS
((KNOaN-CMBATANT *CO~nY'')
CONE .15 PRINiORM

If a contact'*s Tosition could be reached by a knc-an
com'tatant, then the contact mi,,ht be a cc-batant (.15).

iOT-KN OWN -COt-BATAN T
(CON:ITICNS ((CONTACT *CONT)

ACTINLSS tKNOWN-COMBATANT *CCNT),)

((TYPE *CCN T MERCEIANT))i

CONF .45 PRINiORM



'1 a contact ccul . not be a r yknown c ornba t a t a~
cetermrinea by r~le CCUTD-H-GC !BATAN . I), the a it raj bea
-rerchant .5

FOSc-FPT
(N2ITIGNS ((?ATRC: *-rL)

CONTACI 4CONT;
(SIG'd2ING *CCNT 1vS1)
(SIGHT~ING *PLAT1 *S2)
(1I-A :PLIFY *PLAT !IL-IATTLZE'
(UNLESS* (OWtNSHIP *PLAT))

(SCURCZE *5S2 *PTL,'
(*NCT* StEA *31 *52,)
(*UKLZSS* (DISSI -ILAR *CT *PLAT)))

ACTIONS
(JPOSSIBLE-REPORT *CONT *TY
CONF .St PHIFJCri

If' a patrcl si, nts a '11t.-BA"TUI Llatformr, a.-d a ccntact is
similar to the ;latf'orr., then th'e patrol rFeport correrns the
contact. (.95r)

'L C C KE R
~CONDITICNS ((CCN"T.hCT *CCNT)

(SIGHTING ItCC;N- *.S1,
SIGETING *PTLAT -4S2)

(IL-AMPLIFY *PLATI IL-aTTLET
k*NC T X* (SP.ME-AS *CCNT~ *PLAI
(*UNL7,SS* (C'ANSHIP *PLAT))
(PATROL~ *?TL)
t*UNLESS* (PCSSIBLE-RPORT *CONT *PDTL)
CT GHTING *PTY *Sz)
ki.OT-LAST *S3)
( SUCCESSCR *S-3 *54)
kPOSITICN *51 *PJ;
(PICSITICN *S2 *P2)
(POSITION *32- * P ' )

P ""S T'I C N *34 *P4,

(,CS *S2 *T2)
( 7OCS * *T 2')

(TOS *-S4 *T4)
*OR* (CRCSSPA'SRS *1 *P2 *P7 91P4)

("?AZ' *P1 *P- ~ *P4
(*NOT* (~h-~Ci*P' *11 41P2 '1T2 *t?-' 3*fr'z IvP4.

*r4' )

411TI (hENT-AFTm~rR *P1 *T-1 *F2 *T-2 * *P1.?

ACTIONS
( ,BLIOCKE:-iROM *S1 *sZ";

CC~ .~PPIINFGRV
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if a zath between two siehtine has not been detected by a
zlatrcl , and it wcui'i have if tney were s,--.Lines c: t,-e same
vessel, then they are different vessels. (.i))

CR--A TE D ETZCT
.COe;IICRS ( (SIGHTING *PLAT *SGT'

(*UTNLISS* (IDENTIFITIL *PLiT))
(*UjNLI:S~* (DETECTION *-PLAT))
'SOUR CE *SGT EW

ACTIONS
( (D .7 --C TI ON *PLAT
CONE I Z PRII'iORVI

If the sotcrce of a sigh1tine Is 1W, then rrark i t detected.

CREATEC ON TACT
~CONDITIONS ((SIGHTING *FLAT *SZT'/

(*UNLZSS* (ITENTliIED *PLAT)j
(*UNLZSS* k CCUTACT IXFLAT)
(SOURCE *S'FT RADAR))

ACTIONS
(.CONTACT *PLAT'.)
CCN 1.0 PRINFCRM

If radar Is tne source of a platfcr-," s sizhtir.z, then the
jletfcrn is a contact.")

CREATMAT
CON ITIONS ((SICETINC *PLAT *STV

t*UNLIS* (C-0* SHIP *PLAT))
(*UNLF'S* (?LATFCR ; *PLAT)))

ACJT IONS
((?ATIORt-V *PTJT))
CCNE 1.2 PRINFCRV

Every s:ti is a ilatforr', except the ownshlp."

- MA!L-CRAFT9
CONZITIONS ;,kCONTACT *WHiO;

(FIRST-SIGHTING *WFC *s1)
(SOURCE *51 RADAR)
(RANGET #S1 p)
(LISS-THAN R1&
(STRE4GTH *51 STRCNG)

ACT ION S
((TYPI *WHEC SUE)
(vODF *WHO SURFACZ-))

CONi t~ PRINiORM

If thle ran.~e of a strone radar sighting is less tnar. nr
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and it Is tnie f Ir5,, sic-tie, then t,,e ccr tact I.s ocs ltl-f a
surface sub. E.~

EN~ A! I -CR AFT 13
C~rITONS CCNTACT 4KX,

(S !GET IN G: 41S 2LI a HT
(NOT-iIRSI *SIGHT)
( RANGEr * 11r '* I )
(LESS-THAN *R 16)
(GRFATER-THAN *v 9)
(STRENGTF *SIGET WEA~i
( S P 11T * S I HT * S D)
(*NO'ik* (GREATER-1EiAN *SD 22))

ACTlIONS
%'*OR* (TYPE *X FIS~i ING)

(TYPE *X ?ATROL)
(TVPE *x SUB)))

CON? .1E PBINFORIY

If ie rang~e c:' a weak si.-htinz is tetwee2 9 and 16, am
the spepl is less then. 22, then the contact is rossibly e
sub cr a -atrol or a fishno- vessel. (.1 )'

SrMALL-CRAiT%
(CONDITIONS ((CONTitCT *WHC)

(SIGHTING *'H *S1)
(NOT-1IP.ST *Sl)
(SOURCE *S1 RAD1AR)
(RANGE *S1 *RANGE)
(TLESS-ThAN *RANGE 16,1
(GREAT!P-TH ,N *RANG! 9)
(ST1RFNGTH *51 WEAi)
(SPEEZ *S1 *SIPEEZ)
(GREATER-THAN *SPTE:D 22))

ACTIONS
k(*OR4 'TYPE *WHO SUB)

(TYPE *WHC ?ATRCL))
CONE' .3 PRINiCR'

If the ren6E of a weak rae.ar sli-htinF- is between 9 and 1E,
and the speed Is 6 reater than 20, then the ccntact iS

'CON~DITIONS ((CONTACT *UKNCWn)
(S 1GE'ING *UNKNOW! 4SIGFTING1:
(LAND-DIST *SIGETINGi *nDIST)
(SCURCE *SIGHTINCZ1 RADAR)l
(RANGE *SGTIG *PANG;7)
(LISS-THAN *RANGEZ- 90)
(C,?E1AFR-THAN *RANGFZ 3")



(STRENGTH *SIGHTINGI WEAK)
kLESS-TEAN *LIST 5Z)

ACTIONS
((*OR* (TYPE *UNNWN SUB)

(TYPE *UNKNCWN SHORE-PATROL)
(TYPE *UNKNOiN PLEASURE)
(TYPE *UNiNCWN CO ,VERCIA)
(TYPE *UNKNCWN LANDING)):

CONF .1 PRINFGR!,

If the range cf a weak sighting is between 3 and 9, an tne
distance from land of the sighting is less than 50, then the
vessel ray be a sub, a ratrol, a.,rleasure craft, a landinz
craft, cr a commercial craft. (.lj

StALL-CRAFT3
(CONDITIONS ((CONTACT *UNN NWN)

(SIG.TING *UNKNOWN *SIGETING)

(LAND-DIST *SIGHTING *DIST)
(SOURCE *SIGHTING RADAR)
(RANGE *SIGETING *RANGE)
(LESS-THAN *RANGE 9)
(GREATER-THAN *RANG' 3)
(STIENGTH *SIGHTINQ WEAK)
(GREATER-THAN *DIST 50))

ACTIONS
( TYPE *UNKNOWN SUB))
CONY .3! PRINFCRM

If the range of a wear radar sihting is between 3 and 9,
And the si.htinE is further than 50 miles from land, then
the contact is a sub. (.35)")

SMALL-CRAFT2
(CONDITIONS ((CONTACT *UNKNOWN)

(SIGHTING *UNiNCWN *SIGHTING)
tNOT-iIRST *SIGHTING)
(SOURCE *SIGHTING RADAR)
(RANGE *SI1HTING *RANG)
(LESS-TEAN *RANGE 3)
(STRENGTH *SIGHTING WEAK)
(SPEED *SIGhTING *SPEED)
(*NOT* ,IGREATER-ThAN *SPEE 3,

ACTIONS
((*OR* (TYPE *UNKNCWN DEBRIS)

(TYPE *UNKNOWN SUB)
(TYPE *UNKNC4N BUCY)))

COME .12 PRINFOR'

If the week redar si.-htlng Is not known to be moving fester
than 31 knots, then the contact is either a buoy, a sub, or
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5,' A L1-C RA T 1

(NCT-iIRS'r *SIGHTING)
(SOURCE *Si 1;iTNG RALAE)

(LE-ss-THANj *DANGE 3)
(STRINGTHi *S. FIG WEAK)

GR A 1'EP- T J P 3))
ACTIONS

T~YPE *UNKNOWN SUB)
fC D *UN K NCWN P7'R I S COF 170 C F SN C R K E2

CONE .6 PRINFROR,

I!the wea radar si. bt In~ is rovino at grceter tha 3
?ncts, then tne coLtact is a 5ub in eitb~er ;erisco~e or
ssorkel rncle. (.C;"

:D-L A _.
(CON-IT IONS ( (SIGHT'ING *SHIP *S ISErTING/'

( 'RCEAtTLAE *LANE)
(PLAT7'OEM *SHIP)
(LOCATION *LANE *LANLOC)
(POSITION *SIGETINuG *PCS;
(IN-LAN! *LANIOC *PvCS))

ACMONS
(INS ID_--rECEANTLANB'_ AISIGETINGi
(*R7 , ORT~ *SHIP was sii~-ted -r. the rerchent lane ~AE

CCNF ldZ PRINFCM

fa ship is Si,4htEd within some mrErchantla ne, then recorl
tnat it Is inside that lare.

IN'S I':.-A-STO~r
(CC!.Z"ITICNS ((STCRv, *STOCRM

(?PLATiOR , *S,9I?)
U ',LESs* I I NT IrI7: S I P)
(:cAICN *S'ORm *SHrLC

(SIGHIING *SHIP *SI&JHTING11
(PCSI'IION *SIrFTIN^ *1pS
(INSID~E *POS *'SAtLCC))

ACV 'I IC c S
(-,YPE7 *SEIP -ERCEANT,
(*PEPCRT* *5_.TIP was s 1-hted .nsidie *S T CR!,

If' a ship is si-:Lted lnsilie a stcrrr, thcer. th e shia roct
,,e a rre rcha nt. (2 5)



C LC ST~- POPI lp
( -NITI ONE CC NT AC07 *S I P

FIRST- SIGHT~ING IP * IGE IN

LESS-TRAN *R G2 12))
AC T10N c
( ('TYP E * S EI? P ER CZ-EANT)
CONF - .2 PRINFORV

f~ tne i rs t sl-±qtir.- cf a sh~iD is within 12 ni~, t.-en it
IeY not be a mErchant. (2'

"IS ANT-DOPUP
iCO.N~lITICNS '(CONTACT *ShIP,

(FIRST-SIcGiTING *6t3IP *SIGETING)
(9.ANGF *SIO1iTINC *RANGE)
(GREA'IER-TFAN *RANG2 310;.)

ACTIONS
((TYPE *.SHIP i'ERCiHANT;)
CONF - .2 PRINFOR,

If tlae range of the first sigating is greater than 30 nr-,
th1en the ship rrint not be a Terchant. (.2)")

COURSi-CHNE
'CO!NDITICNS ( CONTACT -vSHIPI

(SIGHTING #"SEIP *SIGFTING1)
(NOT-FIRST *SIG.ETING1)/
(NOT-L~AST *SIGH!TING1)
(SUCOESSCR *SIGFTING1 v-SIGFTING-2,
( cOURSE *SIGHTIN 1 1 *CCUTRSEI)
(COURSE *SIGHTING2 *CCURS7-2)
(*UZl5SS* (POtGHLY-TEE--SAtr-COURSE-AS -COURSZ~

*CCURS22))
ACTIONS
((TYPE *SHEIP rERCHANTI
CONiF -. Z2 PRINFCR~l

If t.-e cciurse has changed significantly, then the sil-ntin;4
mmayj not be a merchent. (3*

S Pr',--C HAkNG 7 1
C.COZIT IONS ((CONTACT *SHIP,'

(SIGHiTING *SH3IP vSIGHTING)

(NOT-LAST *SIGHTING;~
(SUCCISSCR *SIGH7TING *SIGHTINmj2)
(SPE~ED *SIGHTING *SPT---'1,)
kSPEE *SISETIrG2 *0SPE2.
(*UNL-7SS* (RUEv-~';-AI-PE)A *SPFi:



AC T I C N S
(TmYPE- *SEIP MERCHANT";
CON7 - .3 PP.INFCRM,

If t*he stjeed has changed ,si-nificantly, then the s~tn
-a:f rot bE mErchant. (3

FAS T1ER-T:HA,1-A-FRc CHAN TI
(COt'-ITIONS ((CONTACT *SEIP)

kSIGHTING *SHIP *SIGHTING)
(NCT-iIRST *SIGHTING)'
(SPEED *SI&ETING *sPEE)"
(GKETT?-TffAN *5P171 2E))

ACTICNS
((IYPE *SKIP tERCHEANT'1)
CCNY' -.2E PPINFCR'

If thae s~ee! is -greater thidn 25 kncts, th.en it is nct a[
rerchent. (.25))

S LCWR-THAN-A-iRCEANT
COND'IT'ONS (kCONTACT '*SLIP)

(SIGHTING *SHIP *SI.j~TI,%'1
(NOT-iILST *SIGHFTING
kSPEED *SIGFTP G *SEE

(:T'FSS-THAN *SPEED 9))
ACTIONS
((TYPE *SHIP tIERCEANT),
CChF - .1E PRINFCR

if the speed is less than 9 kncts, then it r-ay rnct te a

t'-ATCH-PLAT

(NCT-LAST *SGT1)
(ScUCC;ESSOR *SGT1 *SGT1S)
LAST-SIGETING *FLAT2 '*SCT2
(*UNLISS* (OWNSHI? *DLAT1))
(*UNLTSc* (C'iNSHIP *PLAT2))'
i*NOT fSAME-AS *PLATI *PLAT2,;
(POSITION *SOT1S *PCS1S)'
(SPEED *SGT1S *cPD1)
POSI [ICN *S~T1 *POS1;
kCOURSEROr *PQ51 *PCS1S *CFS1%
(TOS *SG§M *1l)
(POSITION *SGTZ^ *P0321,
(TOS *SGT2 *T2)
(LESS-THjAN *T2 *11)kCOIUhSSFRCM *POS2 *POSI *CRS2'



(SPEEDFRC *PCS2 *T2 *PCSi _T1 *SP-W2)
(RoU h1Y-TJ.HE-SAME-COURS7-AS *C751i *CRS2)
(ROUGFLY-TE --S.AMIE-SPEZ:-AS *'SP:1 s~)

ACTIONS
(AT Ijk *PTAT2 -PTAT1);

CONE' t PT JORN,

If tne course and sreed of' two 5ightings are roL--hlf the
same, and if' cre si-htini 's csiticn would te the cther
sighting's extrapolated position, then' the two si~p-ht.i-;s are
of' the sam.e vessel. (.5))

C UT 51Z_ C- AL T-LAN ES
(CCNr!TIONS ((SIGHTING *SHIP *SIGHTING)

kPLATI0RM *SEIP)
(*UNLISS* (MHDIU ! *SHIP AIR)'/
(*UNL'7SS* (INSIDE-A-MBERCHANTLANF *SIG-JTING'))1
ACTIO0N S
((TYPE *SHIP r1_iBCHANT))
CCONF -. 0& PRINFCRM

If a si~hting is outside all mrerchant laErs, then the
vessel rrieht not be a mrerchiant. (.08)")

STOP



s1 tS te Te s s a e :i 1e w h 1c ST A 2 ~11

read, in seaiuentia.' order (vice- time order), A.Lrln,= the

execution of the s, enaric. It wgas built by ':uttine 'PES

.-enezreted rEports into STAAI.MER2 rEadablE for!".

(BELiNA? 54 .316 -26.9? 2)
(3E-RKELEY RAIDAR 64.3 -29.OE5 03)
(KNOX RADAR 643-2E.aE15 23)
( TRl R AD1AR 6 4. 3 - 3 0.3 z)

XFR2 aADAR P4.62-42 .172
(Z~l EW 270 .0 K t7 Z4)

(Z-101 EXTERNAL 274-.2 BERHEY 54.3 -Z9.12 ZE)
fEZ02 EW 92.0 K7 12'
(E202 ZXTERNAL 90.0'BERKELEY1 54.--O -29.1- 4
(Tool EXTERNAL 25.7. 0 3ERXKELEY ~333 -29 .133 13<
(3FLYNAP 64.4 -2E.97 ZZ)
(KINO0X RADAR C-4.167 -2E.734 20)
(Zool EXT ERN AL 263.2 37RKEi.EY 64.157 -29.197 221
;EOZ2Z EXTER.NAL 92.0 BERKELEYr 54 .36 -e 7 22)
(S 04 EXTERNAL 64 71c -29.312 26)
(SZ24 -EXIITNAL 54.59C -29.4-35 35,
T30017 X xiN A "A 64. 3 -- -2 6. 3 3Z

(z7LKNAP 24.4;:r -2e .97 4Z2)
(3EKI'EYRADAR 64.4 -29.267 421)

tKNOX RA:AR -54.433 -2E.632 40)
(SO05 EXTERNAL E4.433 -3.540)
(S 2 Z EXTFERNAL 64 .66?7 -2 9 . 3 473

13EW -142.e ZONKA 41)
'EXTEFRNAL 238.1- Z ERKELEY 64.433 -29 .257 40'

k; F. ExTER -zN KL 64.316e -28.50 47)
E003 EXTERNAL 359.2 B7ERKELET 64.457 -2Y .3, 4E)
(SZOE FXT'ERNAIL E --.46 7 -30.2016 4 '
(S224 E X TERPNP.L C-4 .53 2 -29.4t67 45)
(SO~t EXTERNAL e4 -46b -Z9 -=;4 52
(k5 Z0 4 FXT --F. N L 64.616 -29.tO to)
(Ml22 EX:E-RNAL 64.350 -26.64E 5e)
(U3201 EXTEFRNAL 64.350-- -28.64E 50'
(7204 EXTE7RNAL 4-7.1 KNOX E4.5 -2E.5 E7V
(2e6 ;-X T7"RN A L 4 .E46 -2 9 .33 3 5 9
'EO04 EXT1RNAL 47.0 KNOX E4.5 -2E.t34 t9:



BrLKNA! e4.Z70 -2&.-i17 E2,
( RKELZY RADAR 64.E -29.367 60)
(,NQX RADAR 4. -2F .534 )

S2 EXrRhNAL J5a3 -Z9E.LE3 6454 222Z-03 EXTERNAL 6t.0 27RKLEY 4 ;:3 -29-.23.75
(S24 11X1RNA L 64.572 -29.6Z 5
(SOOF EXTERNAL 64.27 -29.2 33 75
(70 P FX.TERNA xE.2 KNOX 64.E51 -22?.4E 721
E 23 E-XZRNAL 7Z.2 BZRKLEY 64.572 -29.433 75)
KU O? IXTER1AL 64.5E -2&750 75;
(S 0? MXYRNA! 64.76E5 -27.Ege 74)
(5225 Fx NAL 64.57, 2.1 75)
(Q"0& EXTERNAL 54.2E7 -29.E49 7?
ELFKNAP '--4.6-'2 -2--.97 E2)

(BTERiTEY 'RArARi 64.57 -29.37-3 62)
(KNOX RAIIAR 64.56E - -E.43Z ;0)



s C - 1,A R 1C

T6h is i s tne s~enario which w i1 I te sge n er a t e a t t e

.a r far e r v ir on ~e nta I S I l1a t cr ( WS /'rcgram, resident In

tae TD.IyX sister. at t.CSC, San Die;,C, Californ~ia. This f ile

sets i n it 1a s h i - identity, position, -zcx~rse ar-,. speed,

and. a basic file of orders to be carried out by each site.

he crters, ,aioE represent ccntinz-enc.y pIafs, are

exe-:tLted irrmedlately following the inl tialization of W'FA~'

alr1 the en~try of PLATE unicn is tlz user/Interact 1ve

:rc .-ram for .

y S
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%2202 BBBB 901i
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7.1 %OROS T?7ESL
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N11112 FiFF 995
65-12N 29-20'* lEO ZZ
SEIH
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