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ABSTAACT

STA;PERZ {System for Tactical Ascsessment of
*ultisource Messages, zvean Radar) is an exyerirental rrozrar
createi as part cf en 1investigaticrn 1intc methcds cf
cerrelating inforration ir the naval environment. This
thesis is én eXplcraticn inrte the épplication cf
artificial intelligence 1o the tacticel citvation
assessment prebvlem and intc varicus evaluaticn
rethodologies for STAMMERZ. Included 1is an overview of
cre ¢ these experiments, using the facilities c¢f the
Nevel rcstgraduate School Commerd, Centrol and
Ccrmmuricaticns Laboratery ard toe Naval Ccean Systems

Center, Ser Diegeo, Celifornie.
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£. LEACKGRCUMND

STAMMIRZ (System fer Tactical Acseccment c?
Multisovrce Mesceges, Iiver Radar) 1is an experimentel
corruter :rozrar created as rart c¢f an investizaticrn

inte new metheds o¢f correlatins informatior eveileble in

a néval enviroarent in resyonse to tae tactical situvation

assessrent (TS&; wrctlem. It was written by the Tactical
Corrand and Control Tivision cof tae MNavel Ccean Syetems
Center, San ZIZlezc, Califcrrnia. STAMMIBEZ hac cerved acs a

te

n

tved fer exrloretions of a&aprliczations of rule-vased
artificlal 1intellizence 1irference <systems, wita a zZeneral
end flexivle arproech to the ran:e 0f accerteble inputs
t¢c the system.

In vracticel esplicetion, informeticn ir & 9vpactic
forret i< received frerm a variety of €ensors. Thais

irformation is processed within & network of

ictercoannezted rules or conaitional staterents whicao

~ay te satisfie? by this infcrrmaticn, even
recsrondinz to informatior in cases irvolvin. vwvarrinpe
iegrees ¢t vncertainty. STAMMZIRZ is carvatle ¢t

rverformin,; deduvctiorns based orn tkis received information

tc speed the declisicn irccess irn a rapidly cnanzinz

environrent.
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r Grn b

tefere we discuse tune specifics of CSTAMMEIRZ and a
d

s ecision eiqd,

b

method of testine the vuvtility of tt
tackzround inforratiorn will te ireseated to set the <stage

for the whr, wkere, @24 bow such & system was develorped.

. C2JECTIVES

B
There are three rrincigel objectives for this thesic:

1. 1Identify the cheracteristics of an artificial
intelligence rregraT, with ar cverview ¢f the
eaprlications to & specific military situation.

2 Pronose various levels of -evalvetion mrethodolcgies
fcr STAMMERZ.

Z. Present the results of er exneriment conducted
with STAMMEZIRZ Leing one of the metaodologies

présentec.

12




A, ZEIFINITICN

artificial intellizence (al) is defined as “the stucyr
¢ ideas waich enatle ccmprters te dc tne tainzs tnat mede
reecle seer intelligent” TRef. 1] eni “the science of ma¥ing

racaizes do thiazgs that woula rejyuire izntelligence if dcre

[ S}

ty e’ [Ref. 2
The intricate processes frcm whkich these  things
have evolved, such as learniaz, <=rowta, or raturation

ere bvpassed in the artificiel 1intelilirence prozrem tc¢

o]

sreate a facsimile of hnurmea tncught and, subsegueatly,

n

i

el

£ 1

wn

jecicicn-meging. But the Dbypes y in reality, & very

careful <compilation o¢f tne elesreals wihich are, or seer ¢

N

e, narts ¢f the nurén thcuzz petterns ard ctratezies
leading 1o decisicnse, That is, aumrmern thcught is analyzed
ard dissected iptoe diccrete elements witich may te
recoroined ertificielisr to rirmic ruman intelligence.
tlterzatively, differin= ratterns or metacis are
exclored to uncover new routes which covld, in fect, lead to

siriler results.

E. ZSISTUSSION

To 4iragine tae thcoueht rrocess as & traancaned 1tree,

witr Adecicicrns rade at eacn juncture, cr ncie,




it b ey

< eSSl Al ik i e A A b i Yt

ie a sirrlificetiorn which does rot reflect the corplexity
¢f tae <zrotler cf describing auran taought. The
gctvel representeticr must consider rmreny intercornected
vaths, with rulticirectionel flow througn those‘ rathns.

2 ccntrol  mechanism must alsc be ccneidered whickh

carries a thought through 0 conclusica anéd minirizes
retraced ~r nen-vrecductive rcutes.

A z£0al of eartificial 1intelligence ineuiry is te
durlicate this <cerzlex structure in a zorruter rrograr. A
jifficulty lies ia the multi-dimensionel netvre of the
theought Trocess which requires equally cortlex
invectizatiocn. By examining the rrotlem frem the viewpcint
¢f discrete elements, 1t ray be possidle to find the
cembination which accurately reflects a vattern wnich nct
cnly durlicates whet herpenas ia the <case of e specific
rrobler, but also a zeceral case which may be arilicable 1to
cther prcolems.

If STAMMERZ can duplicete the resscning process of &
decicsion reker, with a data tase and memory ccunsistent with
the situaticn rreseated, then it is poscsidble to vuvse tris
artificial intelligence rrogream as an  iatelligent
assistant’ in tre tactical situaticn assessment vpreoblem
which will be discussedi in the next sectior.

The corputer is the “ideal exrerirental arniral.’

Infinitely patient and eesy to cere for, the computer

requires structured iastructioan, corrosed of discrete

e = —

~—

e .




eleregnte, whicnh it ccmtires as preerarmed. The combinaticrn

éend recombinetion, dore

at speeds scufficient 1to €XrO0SE

uwarroeducstive ratns raricdly, can rrovide a rractical test of

tne trecisicn with whicn

thoucht medel [Ref. 3].

the experimenter defines his

Additions or deletions which

tne exrerirenter may ayrotnesize as crucial {cr useless) t¢

the finel result of
relative ease. flaws or
exict are 1likely tc

taie corruter generally

iastrvctien ang may

his pattern mey te evaluated with
conceptual ristakes which ray
be detected in the ccmputer because
will not accerpt arbiguity cf

sirply cease executicn ¢f the

troerem. However, & rrogrem designed te answer a certeln

sort ¢f gquestion dces

The arrlicavility

not guarantee a correct agcswer

of ccrruters end yregrarming is not

tne emphasis c¢f artificial 1intellizence. Ecwever, the

unarbiguous nature cf the rrogram is mentioned to reinforce

tne = transpareacy c¢f

the actual machine and focus cn the

rrecisien ef understandiaes humen thousht.

Using artificiel intelligence technigues, research has

beer done to explore vision, protler solvirng, leanguege, and

neuvrosis (Ref. 5j. g

ore 0 these rodels nave teen

successful in predictireg bekhavior under specified conditicns

while others have been at least of metarhcrical wvalue in

relpinz te urnderstand the rcssible rechanism cf

tntellicence. By representing thought eand krnowleige, in

a2

e i aRe Bk o) 2 A




-eanerel, in a useful end flexidle maaner it is alsc rossible
tc arranze an interacticn between a human and tne macaine iz '
é¢ teek orierted envirorment.

anowledgze is defiged as a <¢ollectien cof facte, tae

ctete ¢ znowinz, or ell that hes been perceived by the

auraz miad [Ref. 6)]. ¥nowledge ray be in human or rmrachine

~eTcry c¢r in a data base, It i¢, hcwever, also ir tne

4]

actvel rrocedures that cirerate cn or bty reference 1o the l
iata. Tc <ctore disjcinted facts in cemprter memcry cr in

e date base from which trhe lavelled inforration vrits rmey

re retrieved is nct the goal of artificial
intellizence. The 1identificaticr ¢f the desired fact (cr 3
locatica code by wrhick that fact may te retrieved) 1is a
vreblem of datatase management. Tc 4iscern which fact is

resuired 1s, however, the end of & ceries of <steps. In

n

trre curcblem sclvine case, the scluticn nreces is tae
stratezy of saining informetion after =~ & forwerd or
vbaskward looking reasoning metnod [(Ref 7).

Analogies to other humer rrocesses exist. Yor example,
radar rrovides tarzet iaforratior in & panner analoecus
tc tre eye. IZata, <such as tarzet opreserce, range, and
vaarir,; mey be usefvrl to the operator as well as in a form
wnich can te ccemrared tc cnaracteristice stered in ccmputer
TEMOTY .

The specific goal of STAMMER2 is to practically cordine

thic <ensery dete with ¢the protlem solvings vprocess of

14




Zate recejrt, corparison aad retrievel ucing

strred irn the artificial intelli~ence gresram.
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IIT. TACTICAL SITUATICH ASSEISSMEMNT 457 STAMMZALZ

a. TACTICAL SITUATICM ASSISSMENT

Ir the naval ccatext, tae atility n2 a ccrmander tc
ecgurete]y essess nis rmilitsery situveticr requirecs decisions
about his eavironrent. While all Jdecisions aced a0t be rade
¢n an imrediate tasis, certain cf them, called tactical,

determrine nis immediate course of action. In &ar extreme

wn

exarvle, the decisicn tc launcn a Jefercive weauvcrh i¢ tacgeAd
on & judgmernt thet such an ection i< reeauvired besed on tre

1

«t
[¢}}
)
lad
[ws
[®]
U

cerrander’s eveluaticn. A stater=at of tae

[,

t

yte

crL

o

ticn ecsessment A) prebler irecludes ccncider

m

L3R AN 7S
cf the inforration aveilable tc the dezcision raxer.
Ir order to assess & military jpreblem, trhe eveluater

dreaws uron exrterieace aqad toaining, after navinzg considered

wn

tae situation vresented tc ailm. the assess~ent ¢f the
tactical situvation i<, hnowever, aigaly derenaeat vurcn
Tacters asscciated with the decisicn maker hirmeel?.

Tre experience uror which a rwilitary decicsicn maxer
draws is unieue te aim ialcne, slthcreh  there i«
certairly a similerity of cereer petternts enl situvationc

corron  to rany iadividuvals. Unigue tec that irdividusl i<

the euallty of ais reccllecticn, nls ereticral or mental

state, the perspective of the individval, &ari tre lensth

———— -




c? time elapsed cince taucse events frem wnich the
gxnerience was geined.

The actual gecision rmerzer in the oreratiorns center
‘the Ccmtat Informaticn Center cr CIC) c¢f a Navy salp s
the Taztical Actioca Cfficer (TAC). During the rericd of
tae Vietram ceonflict, tae rcle ¢ the Cavtain ¢f a ship as
finel fizating autacrity was altered screwhat frer tae
traditieral rcle. Tne Tactical Acticn Officer ccncept was
rrozcsed, irplerented in Navy Regulations, and exercised 1in
ccmtat (297, £]. The ccacert tasicly cstates that a trusted
subordipetrs, trained end 4drilled 1in iefensive 1octrine
ead procedures, acts as wearors release authority in the
temtcrary aocsence ¢f the Captairn.

The sreclialized formal trainine for TACs, havine as
rrereguisites rreven maturity and creraticral
exverience, lests eprroximetely six weeks. The student 1is
expeseéd teo inforration concerning U.S. weazons systers
gnd those of jotentieal enemies. After tris is
comritted to memory, standard tactical  cdoctriaze is
exercised in a series ¢f increasingly ccmplex <scenarice.

The scenérios are jrecented ir sesuences allowinx

o

nu2stic2s tc be answered tased <¢n informaticn nermally

eavailable to the TAC (from the training, exrerience,

tactical putlicaticne,senscre, and intellizence ecurces).
The Ti0 becomes the focus of the Combet Informetion

Center. All serscr repcrts are displayed tc him, 2ll

17
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racegses freor 2xternal sources are iver te nim éirectlr or
iz summarized ferm. ne cap stand elcze, ¢n als cwn

<hiy, or be electronicelly linkei by readic tec Tale o=

ctaer saios, eaca zcineg trrevecn similar Trecedurecs arnd
éctions. This defires ¢ sphere of knowledse ia which tre

1A0 cxierates, aaa can generelly bve delineated by tae rezge
cf nis serscrs., £ ccrreleticen furcticrn is recuired when
the TAC receives ' external’ rerorts fror sensors c¢r
rlatfcerms ctrher than nis cwn--in effect <rcm a sphere ¢f
larzer raiius.

Assurrtions icvclved 13 reducinz reny TAC activities
to corpvter form include: &, toe ctasic, reretitive mess
of inforration <caa ©be reduced to & corruterized catabase;
[} standardized rrocedures for data retrieval ard

correlatior can be sirilarly recuced; c)the

[¢U

sercor/intellicence iaformetiorn cen be osresented irn
standarc fcrrat; aad d; the tacugat jrocess 3y which the

TEO functicrne ray te artificially reorcduced.

r. STAMMIEZ

STalMZI%2 is a revised versicr ¢ 3T&¥MZIR, a System fcr
Tacticel Assessment of tultiscurce tessezes, zvern FRader. It
was created as rart o¢f an iavestigcaticr ¢ ccerrelaticn
~etrhodoloies, ard cerved as & testbed for exilcocretions of

arrlizaticas of rule-tased inference systers to tne tactical

citvaticn acsessment (TSA, protlem. STAMMIR ccncerntrate? cr




tacx of rercnant ship discrirization frer all

-t
e ]
11
wn
LAl
1)
(@]
"
e,
-
)

ecerted ty radfar 2ni external meccares _ref. o).

e
(o}
3
ct
8
3
<t
n
8]

4

EMMI

i is 2L orzacizer of inforration. It

w
48]

Ta

ccllects irferraticn cy receiving mecsazee anl senscr

W,

renerts (rader, electroaic sv,.o0rt measvres, ard cscner),

and c¢crzanizes tiis raw “date latce #raznic “disrlaye acd

textuel <cermentary to aid ir tecticel citretion
&ssEsSsTentl. Tarcusa 1ae use 0f specified rules, the
eyster ccmbines tals infcrmetion tc drew cenclveicns
epcuvt tae situation in the viciaity of the rome shiy. Tacse
ce¢mdinaticns are reflected in beth the STAMMIZEZ displey eérid

corrertar,. The  syster is availablz fer tae exarinmation of
raw 1ata 3s well as infermatica abtcut  wny anrd ncw the
conclusicns were reached.

STAMMT22 deals with iaforratioa cn a real-tire bacsis.

meccage 1e¢ received from & sensor or inferreticn

o
N
30

ccurce in STAMMERZ-readadle forrat, it ‘tecores rart of
the 2z2ta base c¢n which the rules crerate. 7This rrccess is
sorylicated by the fact tnat tne inforraticn is susiect, and
its errival mey nct be irn chrenclegicel crder.

althougn STaMMIE2 wae develcred in resronse 1c

l.avy= sncnscred investi=zaticn of the TSA pretlem, the U.S.

alf/ nas conducted sirilar iavestigations in the
“ield ¢ military 1intelligence aralysis e, 1Cl.

*dasea uron a detailed stuay ¢f th2 enalystis” role,

~etrcds, =2rd thcughkt prccesses in intelli.ence precducticn,

13
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it pey te 1o2e.itie to streeriine irntelligence analyeis.
In escenze, tale irecess vucel Yty trne analyet ls  the
rettodolo from witich thLe Al I[rf%eram rignt De

Zevelcsed afier 2 Zescriptive mciel 1e¢ crranized arnid

«xerciezi.

w

Tne wanner ia whizch STAMMERZ functione wmay Tbest te
iecscrined Dby erelosy to the redicel 1iegncsis system celled
¥YCTh [Fef. 11]. FYCIN ie a rrodlerm solvianazg <cyster bty
wilcn @& rhnysiclies, reéspcnding tc everies frcm the vreesrem,
receives zssistance in ideatifyiag and treating DHlced
tacterial icfections. The baels fer the exctertise
resident {2 *MYCIQ is the knocwledge obtéeined frem

iaterviewlrys cthysicians ard experts end stered in cver 222

[P

o2

“yroductions . Productions ere wemor; structures orn  whic

the g[rogrer orerates and are in the fcllewlng forrat.

1f tre infection type is primery-tecteremria,
tne suspected eatry poict is tne gastroiatestinal tra-t,

érd the site of the culture is cre ¢f the sterile cites,
ther tnere is evideznce that the orzanisrm is bacteroides.

Tornceptuelly, inference rules ere very simile. ZIvery
rule atteryts to retrieve iaformatica fror rerory arvé, if it
csucceeds, ccretructs e rnew asserticn {r me~crv. If &ll tre
coaditions a&are matched, taea the rules are said to fire .

Thet 1s, all the escticrs which are defizel in the rule are




taen carried ouwt. These acticns rmay te rocifications tc tne

fata tase, assircrning ¢f ccnfidences, 2and printins c?

wn

formetted descrigtions.

In a sirrle rule intergreter, 122 system rmaelntains a
1ist ¢f& rules, eech wita «ccr?iticne wnicn pertein tro 2
central data bese, whica is conscently teins vuraeted., At
resvler intervals the system attermpts te fire eech rules

taat i<, it <check to see if the rvle <ccnditions are

[72]

currently s<atisfied in tre data Dbase. 12 c¢cre ¢?f marny
zeanditiorns is not satisfied, a rule ray fail to fire anc, ia
tale case, any pertial werk dcne in satisfyinz the rule is
lest. In edditicen, eech ruvle is retried at the tire
irterval witnout regard tc the nature ¢f the ilaterverir=s
chenges to the deta Gtese, duplice ing results where no
charges to the date tase aave cccurred.

Becau<e medicai diezacsls, ever by experts, 1invclves
varyisz lecrees ¢f vncertaiaty, MYCIN is writt2n with 2
so-ralled certainty Zfacter fer each cenclucicn. The

vhkvsicians uvpon whose informaticn the <trcductions were

ectablished were alsc asxked te previde stren~tn
valves”, or girobatilities of eccurecy ard confidience,
for tueir asserticzs. This iotroduces the atility 1o

ieal with vncertain eviderce into tre eartificiel

iztellizeace syster.

[

“re rreductions vsed to reaci a conclueicn are gpart <

the conclusior set. MYCIMN ensHers 1uestions etcvt how arnd

zl




. 5 R Y-Y. cea o - [ AR i
way & Yast wes estatlisned c¢r usec. The rroducticn s

(@]

r2valled ty =name eor rurter, tc sacw an eruveraticn ¢f tre
facts pressrted in the premise set. Gererel fects can te
Luecsticned witzacut rescrtins tc tae €ntire Ziazncsic tecause
€eck proiuction “stards elore”, to te ectively examirei or
nwestioaec. Ia tais case tne steps taken to arrive at taat
terticuler fect can alsc te traced. This trecing mey &ct
as a traipioz aid fcr the user in additicz to Tresentinz
alternatives wnich can te exzlcred.

Tre criticel aspects of STAMMIAZ 's design mey bte 2ivided

irtc fcur cparts. These are vemcry (tae data tase), -ule

iaterpretetion, explenetion, end =reprhics.

The rules cof STAMMERZ ccnsist c¢f conditions, actions and
confidences, 4itr conditions enl eéactiorms in the sere

wn

toucture as asserticos with allowances rade for variables
waich are “becund” tc a rule ty a tindinz functicn in LISF,
the lenguage iz wnich STAMMEEZ is writtea ([Ref, 1Z]. These
7arlables wnlch are applied tc trhe rule ccriiticns will te

avaluated to see waether tae cozneition succeeds or fails.

[+ 3}

1f it

[a-]

ails, a "suspersicn’ is creeted which cerrecpcends te

)

the reraiader of the rule, As rore inforration is added 9
the date base, thcse ststersicns which can use the new dete
are revived ané corntinue as tefore (eitaer corrietice or
cusrendins azain;. A suspensicn ccntains rnet c¢rly tne

remainianes fert of thke rule, Dbut also the binci

pos
]
T“
7

establicnei by already

wn

étisfie? cenditicns, if arny. ZTven




waer & condition succeeds, there me; ve other we, ;s for it tc
ve catisfi=ad, <0 & susiensica is l=2ft tenind.

Trhe irdividuel ruvles &re exporecssed 1in tre fcllewins

AULE-NavE
(CONZITICNS
(( <conéitior
« {ccnditicr

Nz
-

Ny

N
~.

{ <cernditicn n, ,)
ACTIOKS
(( <actiorn 1,
{ <action 2>

. e

( <aztion r,
CONF <a rumter tetween -1 and +1°
FRINFCRM

"This is a sentence describing the rule.™)

tn

TAMMERZ dealcs witi infcrmaticn cn a real-tire

| &3

tasi

W

. However, this trocess is complicated tr tne fact

that the arrival ¢f repcrts may nct te in chrernclesical

crier, with later inforrmaticn supersedias or ne-séeting
earlisr rerorts. A cdeta strear is used to  tird
irnfcrmaticr es it lc received tc tue rule cenditicr whica

it cetisfies.

4 2ate strear ray te cefined as a <cecuernce ¢f
valres, existin, over tirme in & romputeation. if & rrogrérm is
executed in a ccrventicnel laczvaze, ther the nictcry c¢f
syccessive values of ¢ variable forme & stresr, Thus, irn

contrast te static data strvctures such ¢ licets arnd arrave,

[}
(&)}




elerernte exist et c¢ne tire. streers =re

4
[
b
—
'Y
m

where
¢ynariz aate stiructures, &rLa &rs  addressetle ctjecte iz
LISF. “2nly the rew data received need e ccmparei ¢ lae

rvies. New  matca acdcéed to tae end of tae streer.

(11}
wn
Q:
re
(b
h

temrerary Jreezins ¢f the acticn specified ty an acsserticen

et

occurs until after the new dete 1is reed orto the euprozriete
etrears. "he streer, tnean, a2llows the retvid review c¢f stored
iafcrratica witaout the openalty c¢f corplete review c¢f
tctentielly irrelevant date.

Ir. STAVMZR2, ccnfidence is rrovided iz the rules Tty the
creetor  of the rule. It is <celculeted dynerically on
rezvest at the tire when it is ceisrleyed to the oierater
2¢cllcwirz a2 rule matcn and is nct stcred. Zacn ascerticn

will have its confidence the <conbination ¢of the

[+7]
wn

confidences ¢ the rules and asserticnse which ¢ffer evidernce
for it. A corfidence celcuvletion is Lishly dependent vuicern
tae <coanective tarsugn whica the rules and ass=artions are
cc~tired . An ANT ccrrective «ill, fcr example, dicstlay e
confiderce of the spmallest veiuve of all tze rules corbined.
T2at i<, the ccnclrsicn nmey never t©te <ctreczser taan the

weakest piece 0f suzporting evidence.

“uvriagz erxecuticz of STaMMZRZ, the user ilil cee
the followirng cycle rereated és long as mescases end reports
are receivec iate the ressese input rile:

1. A messege regcrt 1¢ received, the vucer ic infcrred,
and the critical laferretion in the rescarse i triazted

fcr reference.

s -




; ¢. A disvlery , cncwin. the aree citvetion withh the rew
izrorreticn, it urewz, The ouser rey raniitiats taic
ima. e,
J. Tre srstem mexes score commentéery on the conelusions it 4
zan r2aca, ¢ the tacels of the a1ew inforretion.
§
4. If 3~y ccaclusicrns were reacned, tne ucer is civen the
sggrortuanity  tc asuery the srster abpout the centents of i
fte 1ata tace,
Tre messewe text is iz the besic ferrst ¢of the received
resceze, A4 contect npere (if availaedle;, ig¢ disrtlared,
R
follicwed by lcceticn end time cf mecsage. The user mey reuse i

1Cc sxarine tals messaze or select the graphic disyrlay rode.

J

Grepkhicel <cuprcecrt fer STAMMERZ ie rreviied oy

Z3PTa, @ software zaciése Qevelcred et the hevél Ccearn

v
T T S

Syeter Center <ciecifically Ser tacticeal citvaticr
zssecsrent  [Ref. 1Z]. The IDSPLA system i< a collecticn of
:C2TRaN svtrecutines that allcw stcrase, retrieval, and

cisrleys of sri: anc aircraft tracks. 7This display, witnh thne

e T PRI A -

caratility tec shew —aze with latitude and lenzitude, ~ay
ts r~-f'pnlated bty the vser tc very the scele as dssired., As
c2cr  2¢ 2 mEgcage isg received wrhich rcerntairs El !
deronctrable assertion (csuch es & conterct 2t & stecific :

h ma-nify abcut the cursor oy & fector of ¢

'y

reduze abcut the cursor oy a fazster ¢f 2




carnter tue view atcutl tag surelr nesSltac”

- . N s . e Ty
) sgt trope size to s€réillest on the TIWTECNIZ
C reLvrn te ccmrant mede

ce~rend level to btesin trne exilenetlion end mery ¢

The gxrlaaatvicn sscter LTovVides 1w C

catatilities: retrievel ¢f memcry and irferenc

eltnrugn there weuvld epy2er to ove little gifficulty s

ratrieving memery ccrterts and tracing  deriva

ticne, the

cisylar of this inforretion in & huran readadle forrmat is &

maicr ccneideraticz. Tc maxe the user irnterface
¢s tossibvble, the expleaetion system prrovides

lanzrage that i " Toglisa-live . This langu

extrerely l:imitei versioa of znzglisk, which incly

-ertain iyres of <gquestiocne awnd rethods c¢f zhras

wuesticrs, Eowever, tne lersuacse was Aecizned

while lirmited, it 1is suificient to cover the us

witacut making its shertvceminge apparent. The [IS?
aS¥USER, woich feetures recozsrition &nd prem

covtined wiin a ‘rrettyrriater’ (tc &id words like
“of" to rmerory contents) to simplify the ucer inate
i surrary ¢f the queries whica tae STavMZIRZ

ESK, #ith  zenerel exemrles, follows. Foll

& SUETY
e ic a:z

Tting, tis

faitial suvery word, ccly thcse iayuts snowz will e allowed

by tne ASKUSZIR fvnction. Tre connrective words
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w

me
A.’LL

WAZEE

will be rroviced bsy the “prettrprinter’ fRef.  1<].
crés in rareatzeses may te incerted ty tae user as

re atcut
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Forrat: WEAT is (THI AN A) <32E
<ITEZMS
IxarzletWEaT is the CCURSE of SIGETINGZ
This <¢crery crcvijec one ¢f several ocuesticn
formats for asxirg abovt entries in the dete

base,

Fermat: 1S (TEX, CITEM> & AN TEZ,CRSLATIOND

Example:I§ RACZAR the SCURCE ¢ SIGFTINGZ

This question forr allows the user to as¥k

abcut specific entries in the data bdace.

Torrat: TIZL me about <ANYTHINGD

Exemple: TZILL me abecut SIGHTINGE
This 1is the most flexible auvery, and allcws

the user tc asg rules, catescries,

relations, or specific facts.

e

format: WwHERE 1¢ <«CBJECT) cor W#H

L=4
'd
(%1
-
i
n

¢CEJZCT> at <TIMZ>
Ixamole: %adTRE is CONTACT?

¥ith this ccmmand the user -an ask atout thne

tcsltien ¢f & platfcrm, merchant lane, cr




iu v

..

W=CSE

*®dC

ctorm &t tne rresert tirme, or in thke futuvre

or reést.

e

Fermat: wBY is <ASSERTICND

Txepple: WEY is AZCZ4:Z

witn thals ecmmand the vser can find cut the
primary or immediete reesons that STAMMERZ
ueed tc ccnclude any ascertican. All the
rules involved in the decision will be

disvlayed.

Format: HCW does rule <RULZI> apply to
CASSERTICAN>

xerple: EOW does rule IZ-LANE apply tc 4224

tr

Thic query allows the user to find out what
asserticens c¢r facts were invelved in
permittine the rule to help cenclude the

glven asserticn.

Fermat: WwEDSE KRELATICOND is <ITIMD
Exarple: WHCSE TYPI is MEECHAMNT
This query acts as a partial inverce tc txe

WEAT aquery.




This

cata

rrcvides arother form for sveryine the

tase.




Iv. IAPEIZIMENTAL MZTHCICLCGY

This <cecticn precents 3 discrssien ¢? experivertal
retrecdolo.r whkich maey Dbe ayppliel in trhe evesluation cf
STAMMEE2., Followlne ar cverview of general issues, an a
discussion ¢ geaerel levels ¢7 exrerirentaticn, taree
recific stages of exveriment are iresenteé. Frerm taese, cae
nas been chesen te be carried cul as & samtle experiment.

L te

t2std

(o]

The decign of en exterirert is tased orn tiae

<
(7]

be aidresced. An exterimert tc compare systems with
different speeds of mescsage receipt, for exarpLe, will
irclude a messaze gereratcr, an interval fcr testins, and
the means to measure differences in total messages

received. The criteria fcr "better may te the higner numter

o]

£ ressages received in e certain time or the sherter time
s2rded tc receive @ certain rnurter of messaces. Thee2
cbjective measures c¢f performeéence eére geteblicheld uricr
to the exrerirect, with sufficient flexi®ility to jr=<ent

the data tc satisfy tune questicn.

ct
§ e
”
V3
w
t
[¢]
(&)
By

Ir more corrlex eveluetion, the asves

D

answered ray be diffizult to define, If ¢ cal of the

R

e

experiment is to find the numper of messeces received é&nd
vaderstood duriag & defiailte tire interval, tne criteria ‘cr

taderstardiirz must alsc beceme a rart of the experimentel

irocedure, lateriretatica of the resulis cf such an




"X

nt cr an acceptatle’ level

34

exvzeriment trner teccmes deigend
ef ivrderstardine, ez cecceptable o»prurmber of ressz-es, Or &
cortinatics of the two. Tals ray ther te arn area where 1ihe

coiective measures <=ive war to less precise but equells

- o

veeful sutjective eveluation.,

ir crder tc tect tae svitabliity c? an
ertificiel intellicence svstem, reasures of Gerformarce

T3y te 2ifftcuit tc estatlish. Taoe cerocrents c? tre
rrnsrem mazs be individvally exemined (the structure,
executioa, results), or the overall ‘lirproverent izo a
varéemeter of the fvaction which the rrogram i< desisned to
zssist mrays he testled. Hewever, 1C show that tae sssten
werld resyzcnd tc @ evesticn ¢r cituetion as cvickly eas
2 miran cecisiorn maver, givenz thet the situation were
censtrainred tc wnat the rtregcram and the ruman «Lncw an? tae
inferration flow wes et "aorral” speed, mev DreVeE
a2thing wmcre than that cerrvters are  faster than aurarns.
Tonsidering tre difficelty in establishing
reanirgful reasures of effectiveness, subleciive evaluaticn
¢® the cazability and the utility cf STAVVBEZ# ty tactically
crientea ladividuals, ra2y <¢now the zreatest rrorisz @< én
evaluaticrn technizue.

Irxrerirenatetior ray be verformed in steses rancing from
sirrle ctatic dehug /valianation exrerireats, waicn
cernecentrete on  toe cepebilities o the cscanricey ard

rejquire few resouzrces, te rore extensive technical

(~
P




evalvaticns ¢ STAMMERZ witn & dyramiczally czaniinz date
tase in 2 controlled ervircnrent. Thic covll incluie

cgnaric oreraticnal evealuations i3 siruvlated ccerrana ernd
centrel ernvirczments pitiing croocsine ferces araingt eacx
otrer vrder various <scenerios wusirne one of the wWwarfere
2aviroarent sirulator (¥sSS) war <ame trezrars [Fef. 18].

froellowing an overview of three nessitle levels of
testing, rore detailed jrccedures for these levele will te
rresented.

Trhe tasic level of exrerirent corsists of inputins inrto
a datée base various static threat scenarics (& snarshot
view of tue sitvaticn, ccrcernins the ctetus of
"Plue  ead Crangze tesk forces. The test ocbiestive
is tc evaluate tce cavatilities c¢f STAMMERZ tc read the ata

-ace, signal the existeace of the threagte, aré forr

2

¢n specific rules selected Ly the test

3

crirlcas ' hace

7

conductor; coacernias other irnformetion in the forr of
sensor and i»-=lli.ence reiorts.

The next level of exynmeriment 1ie¢ cenducte? ir El
rore realistic <c¢oemrand &and control envircarent wita a
dyramically crhanzic: data tase. A detailed <scenaric s

oy
-

zraserted  via

A
[x7)
=,
8
o
11

S (or 1its wvarients), yrecseatin

w

ranse ¢f iaputs tc STAMMERZ unier cranelns clrcumetances
to rrobe the lirits of i{te carabilities, e.z., wnat tareset

tatensity is reguired tc “cverlcad’ STEVMTIRZ, ¢r wnat is

(¢
™




tae lexngta of ripe fror ine icstect tae rerert is received
until STAMMERZ slzrale a2 ccrnclusicen.

In the rost conplex level of testing, WIS is a-ein vsed

Crarnre an¢é riue tasx ferces, Tnece ferces are

*
o
ct
.

v

corpesed as clcsely as possivle, witairn the caretilities

c? avallatle tect r

1\l
W
(8]

treces, with eguviprent (sencscrs,

\
“earors, 2t¢;

H

end tletforms tnat represent current militarr

44

inventcries. Ixzerimental erpaasis ie¢ snhifred frem 2
tzorricel evalvaticn te &n operational evaluatina  o¢f the
“MERL tec tae decisicn maker. The ctiective
ie tc determine i1f STAMMIEZ irmproves the comrander’s ability
t¢ mage ravid and accurate decicicrs. Coeraticnally
realictic scencerios ere trhe desiredi norr. fach scenario

sacvl? te replicated with differert tlayers with =scme

t8

trials heving tke *lue forces operatin, with STAMMEZZ an

scme withcut. (reraticnal measures < effectiverecs,

-y

#tick deprerd on the scenerios under pley, 2re selected tec
assess the copreraticnal uwtility of STAMMIRE. In adaiticn, the
rlerers and the umpire team ere svbjected to ywest-exercicse

iaterviews and guestionrcaires 1¢ <et sutjertive evaluaticns

3

LMMED

r

cf the worth of S .

while there are nc¢ cefinitive opcocundaries thetween o=
levels ¢ tne fcrmal exgerirents, the rarce ¢f renditicns
wust te desisned for scenerios that are nctt reelistic arnd

=

faforretive. The actual analysis at ecch level of exrerirex

Tuet take intc acccunt tzae limitaticne ¢f the scenaric




lef. 127, Tre three prcposed levels of experirent

F
will zcw o8 Ireseated iz ceteil.

1. <Coplective

Stage-cne exverimerts evalivate the <cagatility «¢f
STAMMEIRZ  to identify, in & static eavironment, the tecticel
citration that confroats &z afloet tacsz Jerce anis e
iescribde tne sitvetior semeaticzliy end raphicelly. This
tyre ¢f exrerirent establiches tze tyye ¢f tzreats that
STAMMEREZ car eveluete &rnd essesses the timeliness of the
warnirags. Tae experireznts may also serve 1o irovide "edbeck
threvel whichk STAMMERZ mey be refined.

2. 1d2sources hRecuirezi

a,., Technical
The STAMMERZ trogrem eéerd asscciated comruter
.ardware are reguired for tals exzerirent. it zresent,
STAMMZIR2 is resiient orn the TTCPSz¢ system &t 1LCSC, Seén
Ziezc¢, Callifcrnia,
b. Zisplars

An alphanureric dis;ley ssster will bhe regquired

’e
3

¢r players an? the urplire team. In additicn, e =srephicel

T

¢isrlay of the situation, &s 1s «acrrally eeneratsac ty

“*ES ~ust te availatle tc ccmpare it witn that cresented ty

-

STAMMEIRZ.

t

T A AT 1
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¢, 3Ircenaric
The tacticel scererio is ctrecented eas & ceries

¢f orerstisnally realistic “aata zlates’ censtiructed ia

gdverce ¢f the experi~ert. L

[¢Y

ch data tlate 1< a Adata

caa

"

caot describics a2 tactical situation at a ziven tire.

4

Tane tlate saculd izcluée varicus infcrmaticn (covree, sceed,

in

€

R ]

<or revorts, intellizercel availatle tc a Tactizel Action
CSficer tc¢ descrite tane sitvetien fuily.
d. Persornel

The ;ersonnel required Zer the exzerimert

irclvde ~bservers of the output (threet essessors), &

in

cernario controller, and a test director.

€. Support Frcgrenm

In addition tec scenario generatineg requirerents,

ecftwere tc measure erd reccerd the ti-ese at which the

resgazes are ouiput and the tires desiznated o7 tae
cteervrers is recuired. Tris prcgram, tased c¢n tae
nfFaNET TYPESCRIPT feature, records 2all {nzuts ani

cutints  tce  selected termirals.

2. Gereral Cortext

a2, Coacert andéd Need

STAMMEIEZ 15 beine developedi to interect With

2l

’

~raralcs displey <ysterm to sutrort the cormrander’s decicicn
crccesses. In order tc assess the velue ¢ the tecunclersy
sie must determine ites -sepabllities and sacrtcomines. TYor

ETIVVTIRZ te te veeful tc & “ecisicn mazer it —ust te 3ble tc

(]
(&




gveliete threats ¢ a comzerisen énd ccllzatinn of sll-cource
rersrts and zisclay the sitvaticns in & tirely nezier.,
b. General Sitvaticn ard Scererics

)

A stitetles nrurber c¢f cdeta jlates sacsull ¢

“evelcyed tc vary the tactical sitvaticr si-nificantlzy ir

20tk the complexit, of the situetions end tie nzture ar?
sLrber of the i1latforrms invelved. A datz flate crculd te
csglectel a3t rendcem, its nurber recorded ard the

(B
t19
Ny

rirorristely storea data iaput to tae file which STAMM

[2]]

w11l read. An observer, vrosware ¢f tre contente of the dats
rlete, opcnitors the c¢oatents of the disrlay terrinel,
evalvetes the irfermeticrn received, &nd describes the
citvations as he sees tanern.,

4, Ivaluaticn

e¢. TDate ccllection

The followinsg d2ta c<houla te collected  fer
gack trial: the dete plate identificetion =-urper, tre
<itiLation assessreat c¢f ia evalveticr, arnd the
sitvatiorn assessment given by STAMMIRZ.

. analysis

Thke bprirery e&arees of concern for tre staege-crne
gexrerireats are: a ccrrarisou ¢ the STAMMIRZ cutiut witn
tae humen essessments of the threats, end & delerrinetion

TAMP

(93]
[Ea]

cf the tires required fer 22 te irocess

iifferent trpes of sftrvaetiors.

A
9]

v
'




vl
(9]
(%3
t
{

-t
[4/]
wn
[
fel]
I
[47]
—
oy
w
N
wn
¥
-
—
—
D
>t
L
-
o
[}
m
o
:\
m
4
€8]
T
i
w
[
ih
h
Ial

to sccertzina 18 STAMMIFEZ cccurelel; evalyuasted or iescrited
2zd disviayged 31l -hase-oae situaticas. Tnis {s¢ ccrpared

sith tre evelvetors’ egility te 4o the came tasel ar tre

C. Anticipated Results

It is enticipated that S14AYMEIRZ will sigsnel the

m

existence c¢f tareats witk very little tinme delay arni tnat

-

tre c¢itvation end dicsclay will be rresented eccuretely.l “or
tacce cases where ccmelex multizle situaticns are rresent
sircltenecrsly, the tests mer iandicete en cvercrowlin,; of
ta2 aisrlay and a lack ¢f tire tc exercice tne loxzic trace

cazetility cf STEMMERZ.

tn

. Corments and Stecial Iastructices

Z3ach exyrerirental sutject will 2¢ tarcvzn & <hert
STAMMEZIRZ <*ndoctrinetion session durire whichk ne is oiven ¢

surrary ¢f tne theory and irilerentation c¢f STEMMERZ,

[¢

“threet  briefing tc exrplein tie scererio, ard &n overview
¢f what is exzecteec ¢f nhir. Care shtuld 2e takeu tc iazlude

in the deta plates as meny <¢ituvaeticns a¢ tessidble that

STAMMZIAZ has Dbeern designed to nandle in realistic
citraticns. It i¢ reccrmmendel th2t ceverel Aifferer:

crerators be subiected to the corplets set of pletes and  te
asged tc sublectively evaluate the displayed infermaticn te
rrevide infermatior whicn pey be uvseful ir tre desiern of

follow-on diszlays exzerirents,

(&
-2

e el e




The stage-cre experi entaticn dicscussel ateve will
reed 1o be carried ouvt in the course of & full ernd careful
svaluatioa of STAMMIRZ a8 & tocl in tacticel @cssessrent. “er
tre tvry0se ¢f this thesis, however, cnlv the steze-twe

exteriment (as discusced bvelcew, was actizlly rerferred.

TRIMINTS

tyt

. STAGEZ-TWQ

t+1

F 3
1. Chiective

The cbjectiives «¢f stage-tws exoveriwents are: tc

¢ssess trhe technicel rapability of STaMMIFZ ections on @
dyramically <crhanzing iate tase #sererated ty creatine

tareat sitvetiors throuzh the exercise of WIS (or its

variante); tc determire tne liTits of the catatility
ct STAMMIRZS and to obtain svolective oriniorns a&bout
STAMMIRZ

Teccurces resuired

™

a. fTechunical
The STAMMI2Z tvrcgrar™ and asscciete? ccemruter
rariwere are requirel for this ex;érivsnt. Tre Yarfare
Iavirocarent Sirulator {(WiS, froegrar is availatle o1 the
TINTX system at NOSC.
t. DJisrplay
An  alinenireric display system ic reguired
rlaeyers and the vuriire tear. The GENTSCC syster, & color
erernic 4dlsoley, mey te vused tc  Lregsent tae cltueticn

which 1s generatea oy WIS .
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<eénerated t¢  test STAMMIEZ2  ia @ tantizal sitvsaticn &t
~iver tire. The scernerio should irciude varicus
icforretion (zource, <:ie2é, senscr rerorts, iatslli-ence;
evaileple tc s

situetiorn as it is sorrally rresented by WIS, O

allowed to interact wita wusnits  umder ais ~ozntrel’ by
crierineg ccurse and <ceed charges, and  enatlins varircus
SERSOrS aveilaltle to him, Tre tecet director rey insert
varicus elerents ¢ intellizerce as fecire?d,

erson.el

ne rersernanel  reguired for the exrerirent

include ctservers <¢f tzme cutzut  {threat assessors

[¢7]

scererio controller, @&nd & test directlor.

coftware 10 reasure anéd reccra tae tires at which tae

mesceZes are output ard the times desigrnated L. The
noservers is decireabie. This TrC&rAr,  basse 21 the
ABPANZET TVYPESCRIFT feature, recerics 211 in-vts 2nid

gutTtuls t¢ selected terriuels.,
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€. Zvelteticrn suestionn

, . . o L e e i
oilowins @ stud,y of tne rezesures ¢f creretionz

effectiveness wnichk may te acnieved irn thie interazvive
€xrerircent, sn eEvaeluetion juesticnneire srovii T€

conetruciad 1 estatliicsa the level (2 whizch thece rmegsurec

w
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P9

aave teen saticfie

Tererel Ceoutext
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. Ccrncent and Nesgd

A corplete techrnolngicel egscsFssrment o

'

o
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R2 iacludes arn zvaluaticn in e reclictiz
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carebility of STaMe

eavircenpent with & dynaricelly chen-ing deta teee., Tre

exrerirent rust subiect STAMMIEZ 1C a wide cf situaticrns
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vnier verying levels of cencor
exarcise all cecabilities of STAMNIZIRZ and try te .Teke tae
1irits” of those cepebilities. These limits couli Ye  tre

cize of <data ‘tase, nurter ¢f rercrts, or frejusucs ¢

¥LS cscenarios will te zeneratei tc iresesnt =
veriety ¢f cencor regorts snd  levels of esotivitr T
ilatforme. An evaluvator fariliar witno tecticel war zarias

will ctserve tae zlay ¢f the 2a~e walle exercisins 3TAKMTRZ

tc the raxirur extent rcssitle.

tarcusa: A

(o)
<t

zaca excerimental sutject will =
short STAMMEKRZ irdoctrination sescsion during whi-h Le will

te =iven a surrary ¢ the tnecry and i-ple~ertaticr ¢?

3% 1




STardIaz, 2 trreat’ triefirn, to explein tre srenzric, =ni
én cverview of wnat is exie-tec cf hir,

Zvrirz the ccurce c¢f the actial exzerimental
rvn, the evaluvator may be assisted by trhe WIS operetors ernid
test directeor in the mechanism ¢l inzut, cutput, and display

te rerove extraneous or 3distractine details of the gare.

&, Zvaluaticr
a. DNata Collecticn
The following Zata saculd te collected for each
scernario: the times R “hich the 1ete case is

tzdeted, the situaticz anelysis ty CSTAMMIRZ, aad the
sitvetion arelysis <ty the operator.

These date will ©be avgarewted by ths <ituetiorn
assesgrents made Lty tne test directer whc, having teccme

farmiliar witrh the full scenario, can assess the agrevad

acticne ¢f ali =latfcrrs

Yy
<t
£y
1]

truth bty rnavins knewledsge ¢

Jy

throvghovt the scenario. The questionreire ~{ven to

each crerator should ccasist of juesticas cesignad to éssecs

Conpariscn is reade between the sitnuetion
descriytions by Q”AbY_“ , the evalvators, aanc zrcuad truth
10 escess the generel eccurecy of these descriztions. The

suesticnzcaire results ray be rresented in tetulier forr end

tae ctiective cerments Ziscuesed in tne ccaclusicne.




~. sotici,eted Zesuvlts

waile it mav te roesible 120 zererate caluration

STAMMIRZ disilay cignificentlys lags tehind the 235 scenarins,
the c<cerial rature c¢f repcrt gprcecessing weuld ssem L
trecludie this rossibility, srovidirs the avery functicr of
STAFMTR 2 is aot externsivaly usea.

£. Cecrmments erd Svecial Incstruvciicrs

Tne scenario tare should te meiatained <c that a2
ziven zame may te retlicated exactly witn zerc varlance
different orereters and so thet thre test director ren

tacrcugaly deterrine the situaticas as trey exist (or are

fu—

~

x
3}
-3
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—
on

zbett te exist,. Eeving the zemes ¢r tere would elil
withcut WEIS-trained cperators to  inzut the iastrucstions
recuired ty 3 detaileé script. In afditicn, an clteerver
couvlda wmenitor ‘the Flue fcerzes iz ore or rore c¢f the
scerarice in a rur withcut STAMMERZ and mage «cc~nariscns
with the exact run witheut STaMMIRZ. Firally. if the ru:ns
were nct availatrle on tape, very detailed ccripte Zdegtriting

-~

ell o0f the cctions of both the ZElve érd Clrengse forces miqsht

te written fer eacn ¢ the <cererics to acce~irlish tae

objectives of this test.

>
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i. Coplectives
The staee—-three 2xrerireat ads as ite crisstivee 10

ize an cperaticael evaluvaticr ¢ the military urility of
MIRZ2 to a decisicr reker &t arn afloat tesx force ccorrazad

czontrol center in a <imulated environ~ment znd  te
vate whether STaMMIRFz  impgroves trhe declsion rener’s
ity to make raril and accurate deciclons., 2s 1z e

of the stere~-one exterirenat, this level of

exterirentation are ciscussed aere tut w2re act rarferred as

art

ol

cory

garh
s/st

citu

~ENE

c? tais research.

-

2. Hescurces zZesvired

&. Technical

The STAMMZRL anrd WES zrograms ari =zssociated
uter aarcware are requireq tor  this exterirernt.,
b. ZTiscley
An  alrhanureri~ distlay syster is rejuired for
tea~ ¢ clayers and L urelire team., The GINISCT
er, a tolor srevhaic disrlay, may ce veed te rrecsent the

éticn waica i< =<enerate?d ty WIS .
2. Scenario
An creraticnaily realistirc scenaric ig

reted to test STAMMIFZ 15 & contrellable tactics

eftraticrn. The scenaric shculd inrlude vairicure

ieforration (cosurse, <p€ed, senscr reports, irntellisence)

avai

latle to a2 Tacticzal Action Cfficer tc decscrlite the




citreticn es i1 iz norrally yresented o WIS, viz
visuel disrlay and status boerds. The teare will te elicwed

ba.
(h

tc interact witrn usnits under thelr cemrmern
cource ard speed chernces, e€enetling various sensore, and

snt., re

=

executing tacticel criers aainst an arrer!
vmpire mey insert varicue eflerente of intellicence z¢

cesired.

inaclvae obdserver tears to aste as Zlue anéd Crenee

torces, = scenario centreller, an vrpire tear, end 2z test

e. Sutvcrt Prczram
In ed4dition to sceraric¢ -eneréeting resuirerents,

ccftware tC reasure and reccré tone tiree at wnlich the

messages ere output &nd  the tires iesi¢gnated Yy the
ctservers is reguirec. Tols Trcégrar, besed on tae
PRPANET TVPESCFIFT feature, reccriése  all irouts gnt

cutrutls 1o selected terrinals,

e,

. zvaluvaticn avesticanaire
Tollowias a study ¢f the measvures ¢f enerztinnel

gffertiveness whicn may; te achisved irn tals lrteractive

-1
h

experirent, én evzluetion stestionnaire skocvli

~snetructed tc ecstarlish the level tc which these reasur

D
w

save trea gatisfied.,
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., Gererel!l Toatext

a, Cornzert and Nneed

cecision aid ray ornly te ass2gsce2d in an rrereticnal
sceraric. Fcr exarrle, it may enatle 3 dZecicicn maker 1o

[
! vetter vuvnderstand tre threat citvation whizh faces lis
!

¢ m™ake mcre accurate a2ad  tirely decisicrns.,
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imerts wouvld rpit twec o.posirz cdecision makers
azainrsct each cther ir a simulazted ccmrand and centrel
gnvironmenst and seek to measure the value of STAMM
cemrarine the decisicn razers” rperfcrmance cperaetins  with
eni without STAMMZIERZ.

r. GSeneral Sitvaticr ard Scenaric

N

TAMMIEZ resvires

w

ion of

(o d
[

The operaticnel evelue

.

cnereticnally realistic scererics ccnsictiag  cf Zlue and

n

Crerce teck forces, whici wruld ve acted out with each tear
ziven +the flexitility o¢f exercicing coriplete coztrci over

cn es they 1o a0t covntermandi their

Jn

[

their forces es

crdered rissions. Fcr each scenario, an orerational reasure

cf effectiveness (MCZ) cr multiple MOTe chculd te celected

eud used tc assess the creraticnal uvtility of STavPZITC.
Because ¢f the free-;l:y flexitility -iven te

the Elue and Crange force corranders, the war ~cares aad tae

resulting cutcemes mey vary siconificantly frorm triel te
trial. Consequently, each scenario saould te r2;licated |-

~
.

'3

te

2]
th

csuch 3 way ae tc aveid fcreknewledee by 2 tieyirn

N




cen te dore by vuveias & nurber of tears i(baced on tae

avaiiatility ¢f ascets,, with ~uitipie scenzrice. %y varrin:

7]

the uyse and aoca-use of STAMMEIEZ by a team (considerizg tnet

32 tear is expected ¢ play mere than cné #ame,;, & ccmraricen

of rerformerce tecsed on the MCIs may te made.

raca tear saculi SC threush a trie
inadcctrirvaticn session during which the folleowing -oints
will 12 discussec: the theory eud ir;lereatetion of

STANMMT a2 threat triefirs tc expiain the sceraric and ar

'S

>

.

1

Y

cverview of the miccion, ard ar overview of the measvures ¢
effectiveness.
4. Tvaluetion

e¢. Data Cclliection

Thae fcllecwine deta sheuld bve cellected fer
each scernaric: tires at wnich the. cdeate base is
Lpiated, situvaticn assessrerts ty STAMMIRZ, <citraticr
éssessrents ty tke tears, actions teken Ty the decision
mafer, ant davra reavired tc determ the selected
operetionel meESuTES cf effectiveness,

Thaese data may te avgreated ty the sitration

jey

€ test director who, revins Yeccre

[¢]]

scecsments mede by ot
fariliar with the full c<renaric, can asse2cs the srounid
truth” by hevine znowled e cf the zcticrns nof &l :l:=tforrs
thrcugzhout the scenario, T1he jtestionnaire Fiven | e

eacy eczerater ¢aculs censiet € guesticns “2sliznes t¢ ascecec




Data svrraries ray te med2 for =aca szeraric ard
tatuvlar 2isplays shevld te made ¢f tae (e,
A ccrrelaticn enalysis should te rede wita 1the

tiTe <sesuerce c¢f acticns taken bty the iecisicn mazer

tag

Jesed on  the situetion assessments made bty STAMMTR2 to trr
te determine how much the rcmmanders wtilize
STAMMIR2 end whet inforration is most vuvsefutl to them o
cemrarisen ¢f  tae Zare cutccemes, as reflected ty the
¥0Xs, mery be made using erslysis of verlence to see if
there is any si.rificart difference Ave to STANFMIRE,

A comparison mav be medle 0€f the Fame CcuLCOrEs
and the subjective eapiralsals of STAMMIA2 to see {f there
was ¢ relationship between how well the forces perforred and
acw ruch they lived STAMMIRZ,

¢c. Anticipated Recults

It is anticipated tnat taere cculd Ye & larze
varierce in the cverall erd- ¢cf-r3me creraticnal measurec ¢
effectiveness. The possicility exists thet the MC%s will tTe
sufficiently ambisvcus that any siecnal 4ue tc STAMMIRZ ~ay
not be dlscernible. Trus, the subtjiective evealuetioas of the

teame wTay previde tae cnly discriminaticen irn the test, witn

B}
1)

-
‘L

,.

1¢ asuantitative cssessment of the velue of STaMMz

pcesitle.




ef irnformatiorn thet ic meoset useful tc¢ ¢ decision rmezer end
f0w  ruch ne ray grow s reiy or STAMZIRR2., (Cverall, thece
experirents srould yield irrortent iaformaticn acout the

ecrertabiliny of STaMMiRZ 1o the decision msxer and its

(@ 1]

. Ccrreats and Strecial Izostructicns

Tae vsefulness ¢ STAMMIAZ tc 2 decicicn maker may

2

strengly erend on the manper ia which STAMMIRZ nutputs éere
iisrlayed tc the dlue fcrces. This misht te estecially true

in Lisk density sitvations with a tacklegs of urrtrecessed

v,

the di

wn

cerscr repcrte. Tae xmature ¢ ;lay  dedicated e
i

STAMMIRZ shoul be considered oricer tn <ctese  trhree
exzerireats. The vse of & terrinal cther taan tzhe =2raihic
iispley terminel for aquery and res.orse ecticas ailcws the
ricture to rerain uundisturded until refinerent 2f <cale or
cseaquential oprecessing is reyuested. The “igplay <yste~ is
an intesral part of STAMMERZ so  the evelretion <chculd  Te
tacsed cn the mest flexitle 2icplay availavle,

A tape record of thLe gsme shovld te made of tre
faputs and cutputs of eacn &gare so that evaluetisr rersonnel

can repreduce & given trial ard cerduct a review ¢f oany

-

zcint to assist in “whet if” tyies of enely

f A e e i A



The scenerics Leed eheuld te crveraticralily

rezlistic, and tre ctartins conditicns and measures nf

13}
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ivensss rust ce cselected to exercis2 ‘the full ranze of

STAMMERZ  rapatilitiee arnd te sield uvseful infcrmaticr. Tne

scererios reed not be ¢=2velopee Jjust for the Lurrose of
exercising STAMMIZZ, Instead, tone Zlue and Cranze tacsxk
torces sacvld reflect as closei, as 1cesinle, witaia tre
ccastraints c? rescurces, the cc~pesiticen ¢ Zcrces

currertly evailadble or trejiected es decired 2nd the types of
risciens norrally underteken ty each.

The subjects veed in the experivents may te vwvery
irrortant. For urroses c¢f scieatific crecirility, the

subiecte ~Tust nave ccmmand and cortrcl excerience 3t aica

levele, vpreferatly uevy Cayteins (C-€' or Adrirale. A
teterntial criticlsms ¢f exterimerts which atterpt te

deterrine the orverationel vuvtility of ~ ¢
‘orerators cid not reflect the xotential user rerulaeticen.
This wculd seem eczecicelly true when the evalveticns depernd

ctiral

(V4]

. There are Ir

10

neavily on sutjectvive aprraisel
Aifficrlties In cttalning sucn test svlbiects, Zcwever, the
i¢sue 1s whether tn2se tests can bve viewea as scientific
exneriments cr demcnstraticns witncut toe  rcreraticnal

realisr en~endered oy thelr presernce.

45




V. SArPLz =XPERINMEINT

a. CZISCETPTICHM

sarrle gxneriment was celected Srem tre

ks

rrecedias discussion tc illustrete teth the cepedbility of
STAMMTR2 and and tae rractical arrlication c¢f these retheds.

Tre ste;e—tﬁo exverirertel methedcleey wes selected feor
tais thesis. Selectiorn criteria includec the exrertise cf
the test subjects availatle and tne availability c¢? the
fecilities &t the Navel Postzradvete School., The tecst
cutiects selected were military cfficere with taceg~rcund in
comrand and ccntrol ccorcepts zeired throvenh formel educetion
and a wide ranze of nrilitery exrerience, The (Ccerrand,
Cfontrol, 2and Corrvnicetions Zeéboratory containe extencive

srarnic and text capebility, and the CSTAMMEPZ arnd ¥:

(€2}

softwere 2are eéevellevle &t thre hevael Cceen Sveters Tenter
(NCSC', San Diegzo, Califcrnia.
Tre harfere Tnvircnrert Simuleter (WIS, wer ~s&7E€

trccedure lavolves the constructicn of a corruter file wniszn

O

ccnteline 1dentificaticn ¢f all ASesired tlayers initial
riay ’

zosftions, <courses, a&nd siefas Flatforrs may e scleceel
frem 3 residert d2te tacse whice ascsis~ng SENSCT an?
4EATCOLS confizuretions te the wnits. Tellowlirny rare

izizializaticrn, tae u~its may te =—areuvered c¢r ce¢~mani fre-

the player throveh & cortuter terrinal, “ith iierier

&2

B v - —————




of exact zeoaratalc locetico of rocwn unite evelilavizs  onx
cselected =raphic disilay reniters. nteracticn cf  1rne
taite rey be orcsrsd by tae rlayers (&< in ztracze), hug
cenecr retcirts are Zerenlent ¢~ ierecticn alsceritome i
.25 Yor exerrple, detections Dy 2 surface SEETCE
radar arainst enother surface vesgel ca-urs at 22 7ile

minirur seperation. Sensor Terorts &re =iven to the clarer
X . . . . b
via a status hoard vext aisiley and on tnre ~eozrerhic }

iierlay which is updeted every seme minute.

Trhis experiment wase rect interactive i~ that the
cperater di2 rnet influence the series ¢f events wihich

were Dbeinz senereted by Ww:S., It wes, hnwever, interective
in trhe sense that the crerater neéd trne caratility te select

: jifferent c<tetuvs toerd displeys eund <cheange range scsles f

$ as desirea. The fully iateractive wer =zare acs stueqgested in

, thae taird level <¢f experiment werld allew crerater

d influence of the event streem, The ,reypere’ ccerevien

i\

| rsad in tnis exterinent, walnn izcluded izitvial
sesiticens, initvial ccurses end <steeds, and  crderc ¢

the verious urnits are {rncluded in Arverdix

The scenaric fcr this exveriment, seneratel in
#ZS, consisted cf teree U.S5. wershipe coniductine =&
surtface <surveillenc.e of a mercnarct lane in the vicinlty ¢f

tae Ycrth Atlantic, witn nevtral ar? .sctertieily! anctile

1l

rlatforms in the aree. 7I1Le warshics, seisted ty 1atro

LS

3ireraft ~cndédrvetinese <eimilar surveillance, were te lceccate,




Tre <cerario wes chosen tesed on the rernse ¢f gitvatierns

nce~corcative
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availeable anéd the

ccnfrentaticn. The sceaeric, tactics, <encore, 2ard sencer
cnaracteristics are gfurely  aypotheticel. The date base
fAprer2ix B] ard rules Miggendix C] ere essurdpticns tzilcred

to this scerario, tut are easily trarslatatle to thos2 which

ical Acticz C?ficer wcul? reccznize as havins

o]
[ngd

a “a
rotentiegl arrliceticas. The tYtriefire c¢f 1tha subje~ts

included ar explanaticn c¢f tne artificialities.

fo =3
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) o
ey

“iculty ir the éctuel corduct of the =sxperiment
existed dte tc tae nature c¢f the rejncerts con whirn STANMIEZ

Terates, The senscr rercrte received by an crerator ¢f  w:Il

121

ire beta visual cues cn 3 osrapoice display 'linee cf leericns
¢cr rew pletform symboloesy), end in & tadle of _detections
fthe Zleztronic Iarfére Status 3carcd, the Surface Status
zoard, or the Sir Stetus Zoerd). Tke form of the tevuler
revert is ferratted as te its aurericel <ejuernce,
tdentiflcaticn, and lcceticr +if ezzliceble,. The rezscris as
zenerated by WIS are act readable by STAMMIERZ, Cu2 exartle
cf the disvarity i¢ thet STAMMERZ rece-snizes letiude z2nd

lozneitude v degrees and terthse rather tnan desrees and

~irutes. Tne LIS2® verelcn c¢f wigf, 1iZS, dces regpert iz thne
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soprerriete forrmet, out the difficvity i- vein,; LuTE, cuch
s cerrlex sceneric seneraticn and lirined TutTut
carvability, Jar cutweirn thls adwvantzase.

Tre s=oluticr to tie foeormet dicsperity 1lies in tre
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locetions, siven rrecisely tre seme order cf
\SUCh &S TOLISe Cnanges Cr s2uscr stalus,, <SAnECr  IeTOortls
are alsc duplicated. That isw the detecticne are basel ¢n
raximur ranges of detectiorn whizh are unchenzel arnd

waicnh a3re ccwtined ir the wiS Zetecticr alrcritzms ir tre

sare way, to produce inrlicate rercrts 2t tne  <care

-a~e time. Tais characteristic was extnlcizted ty rvnnins 3

sare  to é suitebie pecint ir  time usins the ATPARIT
typescript feature wnich ccries all termina,
interactiors as thery occrr. Trnis typescrizt <hows the

varicus repcrts received durinz a zare, cormrler2 wilth  the
time ¢ receipt. Syntaecsizing zame revorts, 2 ccmriete
file of vrerorts [Arz2aciz D] was built, 12 the forrat
frem whish STAMMZRBZ could read its input date. Tzerefcrre,

STAMMEFEZ was nct receiving direct ovtput frer the senscrs,
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tut via 2rn intermediate nrecess act ar

STavMERZ2, wsing the TTATRCONIX 4714-1 teprminzl  f¢r teth
text énd esreirhic displey, ves, in effect, & seperete envtit;
ruaniag corccurrently wita the sare. The ceorrarison of  tas

cuYiect’s persrective of the sitvation ani trhat cf STANMTDZ

et

N
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is still velié only, =z lorns as sirulterecuse rerertice  ic
carefvlly maintaine?.

Tre ertificiality of the messa.e iniut rould rneve Hilaced
ta2 exterirent ¢ & rereér¥avle acszree tut  STAMNMIR2Z nec
ore feeture which érmelicretes this _reblerm, OSTEMMIZZ do0es

u0t Lrocess tae rnext sequential rercert in the fiie vatil

the neer aguits the 1very rode of cpereticn. That is,
wztil  tze T gquit’ cerrand is  3ivern there  is  nc

rrocessing of the rext sequentiesl repert. Fecause the

exterimental <utject is rct exrected tr te the artual
creretor ¢of the STaMMIFZ herdware, the cvereter cen “e

instructed net tc leave tane asuery mcde vrtil the anrreosriate
same time (whick is displeyed on the input/ovizut termingl
for wis).

Pcllcwing 2 suitetle period of gsame time where <thLe
ect 1s enccurasged to exercise STAMMERZ 3 juscticanaire

Su?

wes presented to gether the irpressions end eprreicel of the

exrerireat iz eeneral ene STANMZIRZ ir rerti~uler.

TS ANT CONCLUSIONS

Tae auvesticnpraire surzlied to test siblects, with a

A

suTrary ¢f results, 1l¢ listed telcw. The intlent c¢f tre
questions wes to verify the “reelisr’ of the <scererio #ni
te zather e subjlective evalvation crf STEMMZIR2., The scorias
scale of 1 to 1.2 was arbitrarily chosen, with 1. the

rost resitive or rost favoreble resronse. The test
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fcree cfficere,

irg ir Lrede from $-3 to £-Z, whe are rerders of

tre (Comrand, Ccntrcl ard Cemmunicaticre curriculum at the

~avel Posteraduete Schecl, btontere,, Californie. &11 have

beer expesed tc decisicn thecry ard te en cverview ¢f  the

reavel tectical envirenrert. The Mevy certicipents included

taree C-4c and cne 0-%. 41l tutl cne c¢® t:

Tacticel aAction Officer treining.

K8

STEMMERZ (UZSTIOMNNAIR

1. Frior to the scererio presentation, was
STAMMER2 adequately exyplained?

n
&)
-3

1 < 2 4

[y

Zesyonses 1
Average £.12¢

Z. Was the scerario representative c¢f
exverience with %3S or LWES?

i b 2 4 S € K4
Fesponses 1 1
=varaze £.275

2. a8 the sceneric realistic?
1 < 2 4 5 2 7
Cesponses 1 1

o
¢

tie purrose of

g 5 12
Z < :

vour cTrevirus

2 3 ie
1 < 2
1S g 1r
1 3 ¢

gSryreas
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. rere tane Alsilays censictent with the sersc» repcrts?

1 < < o z £ T z o 1z
lespenses 2 < z 1
LVverae.e 2,278
<. Wae cuffi~ient tire svailable 1o vaderstenc thage sensor
repcrts?

1 z 2 < 3 £ 7 5 ) 17
Iestcnses 1 1 i 2 1 2 1
AVeETagE 7.8
£. Were the STaMMERZ zrarphiss clear?

1 c K < o £ 7 £ S 12
nesyenses 1 1 2 < 1
Averasge é.,2
7. was the STAMMERZ commentary understandable?

1 2 2 & 5 & ” & 3 1ir
FESTOnNSES 1 N 1 c 1
Averaze €.87% -
£, xere the STAYMIR2 ccnclusicns ccasistent with yeur
corclusions?

1 2 2 & g 2 % £ S 1r
ZESTOrSES ¢ 2 < 1
rverase 7.28
3. Tid ycu uce tze exvlanaticn trace?

1 < I 4 3 g 7 z S 12
Resperses 1 z 2 1

[
=3
e

Averece £.




2. £ the exrlaraticn trace was we2d, were trne esserticnac
cerelcetent with the cenclusiers? L

1 < Z 4 £ £ T 5 & 12

11. was the presence of STAMMZIRZ distractine?

1 z 3 4 4 g 7 £ 9 1¢
Iestenses 1 Z < 1 1

tverage 4,75

rn escistant Wwho would filter inforretion freor
ne ririrur esseatial level ©te vseful?

1 z 3 & = £ 7 £ g 12
Fesrorses 1 1 Z z
Averaze £.2
12, Is STAMMZIDPZ usefuvl?

1 2 z 4 g g 7 & 9 1z
responses 1 1 4 <
hverage 7.7%

The results <hew an cverall trend tcewards ar  average

rESTonce which could be considered fevoreble, in thre

vi~icity of €. The  excertions :crevide a clear ccontrast
corcistent with cosditions noticed dvving the experirent.
stestiocn 5 nad the lowest avera:ce rancins., Tre
31f€ficvlty encountered with the 1i<¢pley ray Dbest re
descrited by snowirns tae cicerlay a3t three <selexted eére

~irutes. Flzure I s the lact dieplay withcut =n

tearing lizes, whlch occurs at rinute 2. Fiagure 2 is the




crliy at =are minute 14, wnica includes intellirence 22tz
(MIZ1 end MEIDCY, cevrfece cortect rerorts, v beeérin: linecs

o

and  tae lecaticn ¢f “riendly units. Fisure 7 is tne ilcplay

nd is @& compendium <¢f &ll reperts

o

et zere mirute 4%

by

receivec to that ;oirt, C(lcse cbservatriorn of the cscreen ac
the srethics were beinzg drewn shewed 2 ceavential entering
¢f tae ivferratioa as it wae bdeins drawn. Scre rezsure  of
crier was discerritle 1€ tils frecess wese carefully
followed, aowever the distlay 1is urreedaeble eafter it is
cecrrleted.

L redificetion to tre displey jaczace is reeuired. Cre
suzgestion fror the test subjects was that orly the last twe
cceurrences ¢f a contact be 3ispleyed, with earlier reports
avallatle for aistoricel review as directed by fuuction ke
celecticrn.

L benefit of STAMMZIEZ wes deronstrated dvrirzs  the

oy

exzerirent. Iz every iteraticr of the distlay, 1intelligernce
inferratior 1in the form of contact reports received frer
external <curces was rresent cn the screec as & reginder

tc the declicelecn maker. FEecause 32 sus

‘3
m
3

1eicn rcencernine
this informetion is created irn memory, this information weas
availatle at all times fer review ard exzlanatlcecrn as
desired. This information wes rot sublect to updete in this

scenario azd did act seer to contridute 1o tne cernerael

clutter discusesed atcve.
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Trere appeered to te e disperitry detween the STAMMEIRC

conclusicns and tnoee ¢t the test siblecte {zuesticac & &nc
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12,. The Aifficrlt; wes mest erier
tast subjects were able to creoss—fix ipacsive getecticn
tearinz lires tc a zecosraphic tesiticn. Father than ccencluide
taat an erittiug rlatform exiete at that yciat c¢f
intereecticn, STAMMERZ wculd ccntinve te rarze occrnclucsicrs
based only on the individuel *¥ rerorts. Eere the rajor
difficulty appeared t¢ te in the ccrstructicr ¢f STAMMEIDZ
rules rather thez the functioninz of the rules that exist.
A2 rvle cerrelating or pesition-fixirg multinle gpecsive

detections of the <csere eritter would errear 1o »oe

4%

relatively simrle matter.
The explenation trece feature ¢f STAMMEIEZ treved to  be

valuvable as etz a decisican aid and a

w
[¢4)

trairing teel,
¥hile the vusers cormented (suestion 9) that the trece
incluied extraceous infcrration, the level ¢f understaniinge
cf the scerario increessed merkedly dve to the increesed
arrreciatior c¢f what rules were beinz arrlied ane acw
STAMMERZ epplied tiaer,

The lcw eaversge score tor gyuestiorn 11 does aot €it

ine eneral rattern ¢c? tae cuesticaraire due tc tze

Uy

wordics of the gquestior . The negative response indicates

1
»

taat STAMMIRZ was cot distracting to tne ucer. Th2 rotenti
€

execution ¢f STAMMIR2 and the exilanation trace to thae

o
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xiets for the test sublects to teceme en~rossed in the
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where taoe cenduct ¢ the zare teccmes & wirncr ccencilderaticn.,

T% 3
-aid

"

arparently wes rot the cese Lere.
The rereicnder of the averag€s apreéaer 10 te gererally
cereicstent with faveretle restcense tc beth the sceaeric in
zeneral and to STAMMZIRZ in rarticular.

This EXperiment dezends heevily cn subjective
evaluation. ¥hile +the scenarioc and oreration of STAMMEIRZ
gprear to heve been convincing to the test stvbjects, there
are no clear measures ¢f oreraticmel effectiveness wanica caz
te auanti:ie? or analyzed. Given thet the ccmputer capacity
is availadle to the location of the decicicn maker, STAMMIERZ
would appear tc be a welccme adliticn to tue repertcire c¢?f
jecision aids availadle to & commender. While this

addresses the original cblective narely the

‘r>

iemonstration ani evaluation of STiMMEIRZ, it carnot
fully answer the question of overall utility of the systern
to @ decision maxer in @ reel militery environrent.

Dve to the ex:zerirental rature of STAMMERZ, orerator
éctior was reguired for the messegze inpuvt 1rocedure.
The requirerent tc leave the exrlazation trace tefore the
next message can ©be reed 1s purely ertificial end er
acceyrted renalty in crder te run the rrogram  sirultaceoucsly
with WZS. In an cperaticnal system, the mechanisr for tlre
transfer of data tetween a senscr asa the decisicen raker

<aculd be understccd and autcratic. The additicn ~f

crocedural steps suck as function key or terminel inputs in

M
w

i




crier ¢ receive a sernscr repcrt may terd tc te
izncred duriang timee ¢of stress. In edditior, this eutoratie
trarsfer must te regulated tec a stitatle time vpericd tetween
rerorts, Zeports frem multiple sensors @t short intervals
wouléd revicly overlcaed an cierator required te view 2very
repcrt.

STAMMIRZ, as en investizatiorn into the utility of
artificial intelligence ac¢ arrlied to cormand and coatrcl,
res rrogressed beyord tre concept and technology
deronstraticn T hace of its existence., The scorewhat
artificial natvre of the messaze trensfer precedures  is

carable of arrroachinz & real world conmditica 12 taet

(g}

Tachire and auran readatle formatted messazes are ir ccmmern
Lse &s in the PAINFCRM™ reporting svetem. Tre
zrcducticn rules are similarly clcse tc cerditicns whica may
in fact exist in an orperetiornal envirenrent, although
an a=sency, such as the C(Cffice of the Chlef of thaval
Cperations, operating through the Stvrface
Manrower and Traicing Requirerents Tivisicn (CF-8Z},
who could task the ©rleet Training Centers (A&tlentic ani
Pacific), could further refice ther tc reflect rere
realistic decislen cerdliticns.

A decisicn aid, even oue directed tcward @ unique
vser .e.z., the Tactical Acticn Officer,, may need tc te
distributed througnout a3 cormanag center. The mass c¢of data

rrecented may require the decentralizaticn of cecntrel tc the

€4
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toirt Where the AC c¢r steff watch nfficer furction res be
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relesateq 14 reletively tiscre
respensibility. Wuile ttne rewuvirerment for a urive decicicn
maker exicets, this role mey well te cne of correni Dy
negetion. There is a tire reraluy fer reevaluetineg

rrevicusly screered inforrmation in high dencity

o 1]

eaviroareat. Zach éecisican raker would then reguire nhis cwa
versicn ¢f STAMMIRZ that ccntéinse e tallcred ruie set.
The rreseat irzlerentation of STAMVMERZ a2lready <contains
rules whichk mey bte weeful and <treneportedsle to this

rractical arrlication.
The terefit of this prezrem atcart a sihin, cr at a majer
- Fleet cormmend center, for exarple, could be tnat & super
azency , ccnsisting of intelligence and warfare specialists
could provide a reealistic essessrent of sitvetions whick
right be encountered &rd tailcr trorositicus to refleczt
stardardized jntellizence, dcctrire, and tactics in a nre-
loaded detabase and syster that woula, in real tire, e an
"oracle” waich wculd previde assistance and suidance te thae
decision maker. 1Irn case of avesticnabl date the review
caratility of the rrocess ty whicia 3 Zecisicn was reached
would assist the decision rexer in logicelly eénelyzinzg ris
cwn thouent rrecess., The traizing benefit c¢cf the

rrepesiticrn review ccould increase the ccmretence rf tre TAC

(@]

who could see now the peuel of exrerts erjrcachec the

srotlem.
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Ir summeary, this theeis kLes presented beckgrornd

infcrratiorn coacerricy artificial irtellizence zgrd
STAMMERZ. varicus testine metheds were precented te

evaluete the vuvsefulness of STaMMERZ and en exyperiment was
cenducted and examined which used cne c¢f thece methcde,
STAMMIEZ appears tc be a vseful decisiorn &id conzept with

sreat peterntial for <further research and testingz.

(8]
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The following 1is & rreccecurel &guice 12 tesinning
tne STAMMZIBZ prczram feor tanls experiment. £9ter lcgzins i-tc
the faval Postgraduvate School Conrarnc, Centrel,
and Commurications Latcratery GNIX sycter «OF FLP
11/%2;, a TZLNET link i{s established to the TCPSZ? ssster
at MNaval Ccean Systems Center, Sen Tiegc, Celifcrrie, urnier
account rare NPS2. Following the <ztremrit, the entries
with asterisks are entered. Carriage returne !<cr>, are
only reguired as iadicated.

stamrerz <cr»

_LOAD(TIMPEAK .CCM)

corriled on 24-Feb~&1 1¢:29:29
FILE CREATED 24-Feb-21 12:2&:8
(DISPLCR redetined)

(IN~LANE redefined;
‘RZSULTPRINTZRE redefired,
TEMPEAKCCMS

(SENSCRANGE reset,
<NPSZO>TEMPPAK.COM,1

_(SETC HCMESEIP (SITQC CWNSEIP "RILXNAP))

(CWNSELIP reset)

'EOMISEIP reset;

EZLKNAP

_(STAMMER)

welccme tc versicn 2.2 ¢f the STAMMIR TSA system.
verory file? (Default is MEIMQRY.): MIt+ JF <cr)
temecry initialized.

Fvlefile? (Zefeult is RULZS.):RULZS.JEk <cry

Fules loacded

what file would ycu like tc take ressazes fror?
{Zefault is SCINE.ICZ,: SCENT.JE <rry

Are ycu runnice oa a Tektronix?no

Jc¢ you nave a Tektronix avallable fer dierlay? nc

~

€7

P Y




Fessive detectiorn., keard SEFS<4¢ a2t peering 2%¢.29 Tires: 12
Associated with tracg ErXARXZlz¥

SXrORT: BEIR¥ILEY was sighted in the merchert lere LaNE1
Cuestion? (Quit

Leaving EZXPLAIN

Passive detection. Eeard SPS3u at odeering 28&5.2y Tirme: 12
Associated with tracx BIRKELIY

REPORT: BIRYILZIY was sighted ir the merchant lene LANE?
Cuestion? ©PRZIAX
(Explain troken)

tdribble]
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This 1is tae date ©base frer whicn STAMMZRZ will drew
ite firet asserticns. It has beern specifiically tallcred t¢
the exgeriment scenario anc dces act reflect real-~-
werld ccnditicas. STAMMERZ will update its data tase as

ressages are received.

\FERCEANTLANE LANT1)
(TCCATICN LANEL ((82.3Z -Zz.1)(cf.¢ =-27.28)))
(CaNSEID® EBILENAP)

10 BELZNAP FRIEND)
TT-AMPLIFY BILKNAP FIL-BATTLI)
(ID BERKXELIY FRIEIND,

{ IC-AMPLIFY BERKELFY MIL-BATTLI,
(IT XKNCX FRIZND)

(ID=AMPLIEY KNCX MIL-BATTLH)
{ID U2¢1 HCSTILZ)
(ID-AMPLIFY U221 MIL-BATTLZ)
(ID S2¢4 FRIEIND)

;ID-AMPLIFY S@g4 MIL-AUXIL,
(1D $S22& FRIEIND)

(ID-AMPLIFY S¢25 MIL-AUXIL;
.ID MER1 FRIZENT)

(ID-AMPLIFY MZIEL1 MIL-AUXIL)
(1D MZR1 FRIEND)

(1D-AMPLIFY MEK1 MIL-AUXIL,
(ID MER1 FRIENL)

(ID=AMPLIFY MEE1l MIL-AUXIL)
(12 MEIRz FRIENL;

(ID=AMPLISY MER2 MIL~AUXIL)
(1D ¥ZRZ FRIZND)

\ID~AMPLIEY MER2 MIL-AUXIL,
(ID S228 HCSTILE)
(ID-AMPLIFY S€¢5 MIL-BATTLL)
(I S@C€E€ EOSTILE)
(ID~AMPLIFY S2¢€ MIL-BATTLE)
(ID Sze7 KCSTILE)
(ID-AMPLIFY $C2¢7 MIL-BATTLE:)
(1D HCST4 EOSTILE)

ts




é;g—AP‘PLIFY 30ST4 MIL-EATTLL)
TCP
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The following are tae jrcduction rules wuron walch
STAMMEIRZ cperates. de data Jrem the data tase cr mescages
csatisfy the conditions in each of the rules (1abelled *
CITEMY), the data stream is ‘tuilt. when sufficlert 1ata

existe, the rules fire &nd the appropriete actions are

o]

carried out. The plain text PRINFCRM statement is the ren-
readable explanation of the assertion which hes been built

in STAMMEAZ.

INEERIT
(CONDITIONS ((ALIAS *PLAT *UNKMNCAWN)
(TYPE *PLAT *TVDP)
(IT *EFLAT *II1)
(1D~AMPLITY *PLAT *IDMP.
(CLASS *PLAT *CLS)
(MEDIUM *PLAT *MIL,,
ACTIONS
((TYPZ *UNKNCWN *TYP)
(ID *UNKNOWN *ID1)
(ID-AMPLIYY *UNKNCWN ¥ILMP)
(CLASS *UNKMCwN *CL3)
(MESIUM *UNENGWN *MED
CON¥ 1.2 PRINTCRY

"1 ar unknown is fdentified, it inherits the prererties ¢f
its identification. )

ANCWN-PLAT
(CONDITIONS ((SIGHTING 2 *§,
(®UNLESS* (CWNSHIP *P))
{FULLY-KNOWN *P)
(10=-AMPLIFY *P *I,,
ACTIONS
((IDENTIFIED *2))
CONF 1.2 PRINFOPVM

71
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‘vark as identified if xnown wita certaioty’)

NCT-LAST-SIGETING-VERZ
{CCADITICNS ({SIGHTING *PLAT *S1)
(PREDECESSGR *S1 *S2)
(¥NOT* (SAMEI-AS *S2 N
(%*UNLESS* (NCT-LAST *
ACTIONS
( (NOT-LAST *S2))
CCNF 1.2 PRINFCEVM

)

[S3 N <o}

i
S

/
A

"I a sizhting has a predecessor, tnen that predecesscr is
20t the last sighting. )

NCT-FIRST-SIGHTING
. CONZITIONS ((SIGETING *PLAT #S51)
(®*UNLESS* (NCT-FIRST *S1))
(PREDECESSOR *S1 *S52)
(*NOT* (SAME-AS *S2 NIL,;’
ACTIONS
((NOT-FIRST *S1))
CONF 1.2 PRINKORNM

“If an earlier sizhting occurs, record that the rrevious
cizhting i< not the first sizhtipe. ,

TAST-VIEW
(CCNDITICNS ((SIGHTING *PLAT %S51)
(¥UNLESS* (NOT-LAST *S1));
ACTICNS
((LAST-SIGHTING *PLAT *S1))
CONF .99 PRINFORM

“If the sigating is not foilowed, it is the last sightine.
{.9Y, )

TIRST-VIZIW
(CONDITICNS ((SIGHETING *PLAT *S1)
{®*UNLESS* (NOT-FIRST *%1)).
ACTIONS
((FIRST-SIGHTING *PLAT *S1))
CONF .v9 FRINEORM

"If the sigating is not precedea, it is the first sizatirg.
(.99,

SIMPLY-RFACHAELE

(CCNDITIONS ((CONTACT *CONT)
(FIRST-SIGETING =CCNT #*S1)
(SIGHTING *PLLT *52)
(ID-AMPLIFY *PLAT MII-BATTLE)

7
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(*NCT* (SAMT-AS ¥CCNT *DLAT V)
(®UNLESS%® (C¥NSEIP %PLAT))
(POSTISICHN *S1 *P1)
(PCSITICN *Sz *pg,
(TOS *S1 *T1)
(TOS *82 *Tz)
(SWR *P1 *T1 %P2 %12
ACTIONS
((SIMPLY-WITHIN-RZIACH %51 *52))
CCNF .9€& PRINFORM

"If e contact’s sightirg could trevel to e *IL
sighting, then they are sirzly reachadble, (.S58) )

RSACFABLE
(COMDITICONS ((CONTACT *CONT)
(SIGHTING *¥CONT *S1;
(SIGETING *PLAT *S2}
(*NCT* (SAME-AS *PLAT *CCNT
(*UNLESS* (CWNSHIP *PLAT))
(SIMPLY~WITKIN~PEACE *S1 *52)
(*UNLESS* (BLCCKED-FROM %*S1 *SZ2)))
ACTICNS
({WITEIN-REZACE *S1 *S2',
CONT .97 PRINFCEM

"I¢ twe <cizshtinzs are withirn reaca ¢# each cther, ari are
not blocked ty petrol overflights, then ere reachable from
each other. (.97)

COULD-BY-COMBATANT
(CONDITICMS ({(CONTACT *CONT)
(FIRST-SIGHTING *CONT *S1)
(ID-AMPLIFY *PLAT MIL-RATTLE)
(*UNLISS* (CWNSEID *PTLAT))
(LAST-SIGHTING *PLAT %S2)
(WITHIN-RTACE *S1 ®52))
ACTIONS
((KNOWN=-CCMBATANT *CONT)
CONF .15 PRINZORM

\

"If & coptact’s rositionm <could be reached by a ¥ncwn
comtatant, then the cortact mizht te a ccmbatapt (.15).7)

WOT-KACWN-COMBATANT
(CONDITIONS ((CONTACT *CONT)
(*UNLZSS* (KNCWN-COMBATANT *CCONT))
ACTIONS
((TYPE *CCNT MERCHANT)
CONF .45 PRINFORM




"1¢ a contect corli a0t be _eny known combatant és
céterrinec by rile CCULD-E=z-CCMEAT :kt;. then it rmsey te @
rerchant (.45;. ,

FOSS-EPT
{CONDITICNS ((2ATRQT *FTL)
{CONTACT *CONT,
(SIGHTING *CCNT *351)
(SIGHTING *PLAT %52
{12-AMPLIFY #PLAT MIL-:ATTLZ)
(¥UNLEISS* (CWNSHIP *PLAT))
(SCURCE *S2 *PTL)
{®NCT#* (SAME-AS %51 *5Z.)
(¥*UNLESS* (DISSIMILAR *CCMT *PLAT)))
ACTIONS
(\POSSIBLEZ-REPORT *CONT *pPTL))
CONT .S& PRINFCRNM

"1¢ a patrcl sigsnts a MIL-BATTIZ platforrm, ard a ccatact is
similer to the r‘etforr. then the petrol rerort corncerns the
coatact, (.95)°

CCKER
CMDITICNS ((CCNTaCT *CCMNT)
(SIGETING *(CCNT *g
{SIGETING *PLAT *Sz
(ID-AMPLITFY *PLAT MIL-EATTLE)
(*NCT* (SAMI-AS *CCNT *PLAT),
(®*UNLZSS* (CwWNSHIP *PLAT))
(PATRCL *PTL)
{*CNLiSS* (PCSSIBLE-REP0RT *CONT *pTL),
(SIGETING *PTL %S53)
(uuT LAST *53)
(SUCCESSCR *S3 *S&)
(POSITICN *S1 *P1,
(POSITICN *352 *PZ)
(POSITICAN *52 *DZ)
{PCSITICN *S4 *P4,
(TCS *S1 *T1)
(TCS %2 *72)
(TOS %83 %72
(705 *S4 *T4)
{¥CR* (CRCSSPATHS %P1 %*p2 %Pz %Ppg)
(GRPAZZ *Pi *Pz %P2 *pg) .

[a YN o
—

(*NQT* (WINT-FIFQRE *P: *T1 ¥pZ ®TZ %P2 %7z upgq
®Ts )

(®NOT™ (WENT-AFTER #P1 %T] %P7 *TZ %*pX %mM2 %xDg
%74} ))

ACTIONS
(BLOCKEZ-FRCM *S1 *Sz
CCNTF .9 PPINFCRNM
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"If a gpath between two sienting has sot teen detected ty & :
patrel, ard it wcuid sneve 1f tney were siaitinas ¢l tne same
vessel, then they ére different vessels., (.9) )
CRZATEDETZICT
cCONTITIONS ((SIGHTING *PLAT *SGT,
(®*UNLISS* (IDENTITIZIC *PLAT))
(*UNLESS* (DETECTICN *PLAT))

{SOURCE *SGT zWw,,
ACTIONS
((D.TECTION *PLAT),
CONF 1.Z PRINFORM

“If the source of a sighting is 4, then merx it detected. )

CRTATECONTACT
(COMDITIONS ((SIGKETING *FLAT *SGT)
(¥UNLESS* (IDENTIZFIED *PLAT);
(*¥*UNLZSS* (CCNTACT *™FLAT))
(SCURCE *S3T RADAR))
ACTIONS
((CONTACT *PLAT))
CCNT 1.2 PRINFCEM

"I® radar is the source c¢f & platfcrm’s cizhtinz, then tae
vlatferm is e contact. )

CRIATEPLAT
CONTITIONS ((SIGETING *PLAT %SGT)
(¥UNLZSS* (CWNSEIF *PLaT))
(®UNLFSS* (PLATFCRM *PLAT);)
ACTIONS
((PLATEFGRM %PLAT))
CONF 1.2 PRINFCEM

"tvery siehting is a pletform, except the ownship.')

SMATL-CRAFTO
tCONZITICNS ({(CONTACT *WgEQ,
(FIRST-SIGETING *WHC *S1)
(SOURCT *S1 RADAR,
(RANGZ *S1 *R1;
(LEISS-THAN *kK1 &)
(STRENGTH *S1 STRONG) |
ACTIONS
((TYPE *WHC SUE)
(MODE *WHC SURFACZ))
CONF .% PRIN:ZCREM

"If the ranze of & stroaz racar sigating is less tnar I ar,
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anéd it is tne first sisatine, thern the ccentact f¢ ncesitly 3
csurfece sub. (.EB)
SMATI=-CRAETS
CCOMTITIONS ((CONTACT =X,
(SIGETING *X %*SIGET)
(NOT=FIRST *SIGHT)
(RANGE *SIGET *R)
(LESS-THAN *R 16)
(GRFATER-THAN *2 3)
(STRENGTE *SIGET WEZAY,
(SPITD *SI13HT *SPD)
(*NCT* (GPREATZR-THAN *SPD 27),)
ACTIONS :
(\*QR* (TYPE *X TISHING)
(TYPE *X PATRCL)
(TYPE *X SUR;))
CONT .15 PRINFQORM

"1¥ ttne rarge c¢f a weak tizhtine is tetweer 9 arnd 18, and
the speed is less thern 2Z, then the contact is rossiblvy ¢
sub ¢r a ratrol or a fisnircg vessel. (.18} )

SMALL-CRAFTS
(CONDITIOMS ((CONTACT *WHC)
(SIGETING *wHC *S1)
{NOT~ZIPST *S1)
(SCURCZ *S1 RATDAR)
(RANGE *S1 *RANGE)
(LESS-TEAN *RANGE 16)
(GREATZR~THAN *RANGR €)
(STRENGTH *S1 WTAA)
(SFZEZL *S1 %SPETL)
(GRTATZR~-THAN *SPZzD 22))
ACTIONS
( (®%0R%* ‘TYPF *wEC SUE)
(TYPZ *WBC PATRCL)))
CONF .3 PRINFCRM

“If the range of a weak radar sichtineg is between § end
aaéd the speed is ,reater than "22, then the ccntact
veesitbtly @ sub ecr a patrecl. (.2

(=]
o (D

SMATL-CR.F T4

(COCMDITICMNS ((CONTACT *UNXNCWN)
(SIGETING *UNKNCW! *SIGETING1
(LAND=-DIST *SIGETING1 *DIST)
(SCURCE *SIZHTING1 RADAR)
(PANGEZ *SIGETING1 *RANGE)
(LISS-THAN *RANGE @)
(GRZATEPR-THAN *RaNGE 2

7€




(STRENGTH *SIGHTING1 WZAK)
{LESS-TEAN *TIST 52))
ACTICNS
((*0R* (TYPZ *UNKNCWN SUR)
(TYFE *UNENCW)N SEORZ-PATROL)
(TYPE *UNKNOWMN PLIASURE)
(TYPE *UNKNCWN COMMERCIAL)
(TYPE *UMKNCWN LANDING) )|
CONF .1 PRINFGRY

/

"1f the rarge ¢f a weax sighting is tetween 2 and 9, ardi tae
distarce from land of the sizhting is less than 3¢, then tke
vessel rev be a sub, a ratrol, a rleasure craft, a landinz
craft, cr 3 commercial craft. (.1)

SMALL-CRATT3
{CONDITICNS ((CONTACT *UNXNCWN)
(SIGETING *UNENCWN *SIGETING)
(LAND-DIST *SIGETING *DIST)
(SCURCE *SIGHTING RADAR)
(RANGZ *SIGETING *RANGE
(LESS-TEAN *RANGE G)
(GREATER-THAN *RANGE 3
(STRENGTE *SIGETING WE
(GRFATER-THAN *DIST =2
ACTIONS
({TYPE *UNKNOWN SUB})
CONT .35 PRINFCRM

A¥)
)

“1¢ thne rarge ¢f a weax radar sighkting is tetween 2 and 9,
sind the sightirg is further tkan E¢ miles from lend, then
the coantact is a sub. (.38)7)

SMALL-CRAFTZ
(CONDITIONS ((CONTACT *UNKNCWMN)
(SIGHTING *UNANCWN *SIGHTING)
{(NOT-FIRST *SIGFETING)
(SQURCE *SIGHTING RATDAR)
(RANGE *SIZHTING *RANGT)
(LESS-TEAN *RANGE 3)
(STRENGTH *SIGHTING WFAX)
(SPEXEZD *SIGHTING *SPEZED)
(*NOT* (GREATER~TEAN *SPTE[ Z,
ACTIONS
((*0R* (TYPE *UNKNCWN DEBRIS)
(TYFET ®UNKNO¥N SUB)
(TYFE *UNKNCWHMN BUCY)))
COGNF .12 PRINFORM

“1f the weak redar sishtinz is not known to be moving faster
thaer T Kknocts, then the coatact is either a buoy, a sud, or

™
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—

ietris. (.12}

SHALL-CRA:TY
{CCADITICRS ( aCT *UNKKCWN

T
ﬂalnc BYNL ncmn *CIG?TING}
7

—

tt .3 2 ncoy

10T *SIGETING RnLAE)
Gz *SIGHTING *RANGE,
SS-TEAN *PANGE Z)
STRENGTE *SIGETING WEAK)
(SPZET *SIGETING *SPEZC
(GRTATER-THAN *3PIZD Z))
ACTICNS
({TYPEZ *UNKNOWN SUZ)
{(MCDE ®UNKNCWN PEIRISCCFZ% CR% SMCRKEIL))
CCNF ,E PRINFCEHM

{
(N
{
(2
(L
(

"1f the weax radsr sightins is moving at zreater then 2
racts, then tne §outa t is & sub 1in either zreriscore or
cncrkel mcie. {.€,

ID=LAMLT

(CCNDITIONS ((SIGHTING *SHIP *SIGETING)

(VMIZRCEANTLANE *LANE)
(PLATFCEM *SEIP)
(LCCATICN %LANE *LANTLOC)
(POSITICN *SIGETING *PCS;
(IN-LANE *LANELOC *PQS))

ACTICONS

f\IVSIDZ-ﬂ—"?PCPAbTLAN“ *CIGF”IPG

(*REPLRT* *SHIP " was cighted ir the merchent lane

CCNF 1.7 PRINFCPNM

"1f & ship is sizhted within some merchentlane, then record
taat it is inside that lere. |

~A-STORM
TIONS ((STCRM *STCEM)
(PLATECRY *SHIP)
(®*UNLESS* +IDENTILIZD *SEIP))
(ZOCATICN *STCRM ST vfcc)
(SIGHETING *5HIP *SIGHTING)
(PCSITION *SIGETING #DCS
(INSILE *PCS *STMLCC) )
AC'IICR!..
{{IYPZ *SEIP MERCEANT .
(%*REPCRT*® %*SHIP ucs sisrted inside *STCRM))
CCNF =-.25 DPRINFCRPN

INS
(Cch

12
r

"1f e ship is sishted inside e sterm, ther the cniy ner rot
ve a rerchant. {.25)°

.~
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CICST-POFLD
(CONZITIONS {(CCNTACT *SLIP)
(FIRST=-SIGETING *SHIP *SIGETIMNG)
(RANGE *SISHTING *RANGE)
{LESS-THAN *RANGZ 12))
ACTIONS
({TYPE *SEIP MERCEANT,
CONF -.,2 PRINFCRM

"If tne  first sizatine cf a ship is withir 12 nm, tzen it
ray not be & merchent. (.2) )

1STANT=-POPUP
{CONDITICNS ((CONTACT *SEIP]
(FIRST-SIGHETING *SBIDP %SIGETING)
(BANGZ *SIGHTING *RANGE;
(GREATER-TFAN *RANGI 22
ACTIONS
((TYPE *SHEIP MERCHANT))
CONF =.2 PRINFCAM

“If tae range of the first sizating is greater than 3¢ &r,
taern the salp miznt not te a merchant. (.z) )

~

CCURSE~CEBANGED
(COMDITICNS ((CONTACT *SHIP,
(SIGETING *SEIP *SIGETING1)
(NOT-FIRST *SIGHTING1)
(NOT-LAST *3SIGHTING1)
(SUCCESSCR *SIGFTING1 *SIGFTINGZ,
(COURST *SIGHTING1 *CCURSE1)
(COQURSE *SIGHTING2 *CCURSZ2)
(*UNLESS* (ROUGELY-THE-SAME-COURSE-AS *COURSZT2
*CCURSEZH))
ACTIONS
((TYPE *SEIP MERCHANT,
CONF -,2 PRINW(CRM

"1 tae ccurse has cherged sisnificantly, then the sisating
may not te a merchent. (.3) )

SPTEC-CHANGED
.CONDITIONS {(CONTACT *SEIP;

(SIGETING *SHIP %SIGETIMG)

(NOT=¥IRST *SIGHTING)

{NOT-LAST *SIGETING,

(SUCCESSCR *SIGHTING *SIGHTINGZ)

(SPZZD *SIGHTING *SPTZIl1)

(SPEED *SIGETINGZ ®SPTEC2,

(*¥UNLZSS* (RCUGELY-TEE-SAME-SPZED=-AS *SFEZD1
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¥SPIXDZ) )]
ACTICMNS
((TYPEZ *SEIP MERCEANT,,
CONT =.3 PRINFCQRM

"1¢ the speed has changed sigrificarntly, thern the sishtins
ray not be & merchent. {(.3) )

FASTER~THAN=A-~MTRCHANT
(CONMDITIONS ((CONTACT *SEIP)
(SIGATING *SHIP *SIGHTING)
(NCT-FIRST *SIGHETING)
(SPEED *SIZETING *SPEED
(3REATIR~THAN *SPIX]D 2%
ACTICNS
((TYPE *SEIF MERCEANT))
CCNT —.28 PPINFCRM

\
/
3)

SR % -

P

"1f the <
merchent. (.2

'U

eed is greater than 25 kKnete, then i1 ic nect a
:\
-

SLCWER-THAN-A-MEIRCHANT
"CONZITIONS ((CONTACT *SEIP)
(SIGETING *SEIF *SIGHTING)
(NOT=FIRST *SIGETING,
(SPEET *SIGETING *SPEZL,
(LESS-TEAN *SPEEL 6))
ACTIONS
({TYPE *3EIP MERCEANT);
CCNF =.1E PRINFCRM

"If the <peed 1s less thar 9 kncts, then it may nct te
merckent. (.18)7)

W

MATCH-PLAT

CONDITICNS ((FIRST-SIGHETING *PLAT1 *SGT1)
(NCT-LAST *SGT1)
(SUCCISSOR *SGT1 *SGT1S)
{LAST-SIGETING *FLATZ *SGTZ;
(¥UNL3ISS* (CWNSHIP *PLAT1))
(*UNLISS* (CWNSHIP *PLAT2));
(®ENOT* {SAME-AS *PLAT1 *PLATZ )
(FOSITICON *5GT1S *PCS1S)
(cpuvp *CG 1¢ *CPDI)
{POSITICN *SGT1 *P0S1,
(COURSITRCM *PCS1 *PCS1S *(CPS1)
(T0S *SGT1 *T1)
(POSITION *SGTZ *POSZ;
(TOS *SGTZz *T2)
(LESS-THAN *Tz *T1)
(COURSSFRCM *P0SZ *POS1 *CRS2)

&8¢




(SPTELTRCM *PCSZ *TZz *PCS1 *T1 *SPLZ)
(ROUGHLY~-THE-SAME-CCURSI-AS *(CRE&1 *CRS2)
(ROUGELY-TEZ-SAME-SPIZL-4S *SPT1 *SF-c))

ACTIONS

((ALIAS *PLATZ *PIAT1),

CONF .&£ PRINZORM

“"If tne course and sreed of two sightinzs are rougaly tae
same, and if cne sighating’s gpceiticn would te the cthaer
sizhting’s extrapolated position, then the two sishtings ere
¢f the same vessel. (.5)

TI-3LL-LANTES
YTTICNS ((SIGBTING *SHIP *SIGHTING)
(®UNLESS* (IDEINTIFIZD *SHIP))
(PLATFORM *SEIF)
(*UNLESS* (MEDIUM *SHIF AIR))
(*UNLZSS* (INSIDEZ=-A-MERCHANTLANE *SIGHETING))
ACTIONS
((TYPE *SHIP MEIRCEHANT))
CCNF -.2& PRINFCRM

“If & sigktirg is outside all merchant leénes, then the
veccel mright not be a rerchant. {(.28) )

STCF
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<enereted

i the Tessaze Tile which STAMMIRZ will

{vice time order), durine the

cf the saemaric. It was built by =zuttiaze #=8

reports iatc STAMMERZ resdable forrm.

(BTLANAP 84.316 -28,97 2)
(3ZIRFELEY RATAP €4.3 -29.2€5 ¢2Z)
(XNOX RADAR €4.,3 ~2£.515 22)
(¥TR1 RADAR 64.2 -2¢.2 ¢

(MFRZ ZALAR €4.£32 -29.187 €,

(221 IW 272.2 XE7 24)

(T221 TXTERNAL 274.7 B2TRKELTY 54.% -29.12 78&)
{E222 EW 9z.2 X2 12)

(2222 EXTERNAL 92.0 BERKEILIV €4.282 ~29.1% 14)
(7721 FXTZANAL Z€7.¢ BERXIIZY 64,232 -29,122 12
R

TLXNAP £4.4 -Z8.97 22)

(KNOX FAADAR £4.,287 ~-Z£.724 22)

(T2@1 EXTERNAL 253.2 BIRXEITY 54,267 -29,
{2¢CC SXTEZIRNAL S2.2 BERKELEY €¢.367 ~ib.
(Scd4 ZXTIRMNAL 64 71t =-28.227 2¢)

(S724 TXTFRNAL 54.,58( -29.428 25

(U221 TXTUENAL £4.3%¢ -2£.233 32
(RZLKNAF £4.438 -2£.57 42)

(RZIRKFLIY RIADAR B4.4 -29.267 42)

I M

¢

(KNCY RAZAR? 4,432 -LE£.622 40
(S22% ZXTZRNAL €4.432 =27.25 &)
(S2724 TXTTHNAL £4.667 -49.-g3 &7 ]
"A2Z L% 2az.e DONKA 41
('L IXTERNAL 22&.7 :-F( LIV 64.432 -2G.Z2€7 &2
{("cdl BXTIANAL 64,216 -28.5¢ 47)
VEQE3 TXTIRNLL 229.2 EIRKELIVY €4.467 -£9.3¢ 4£)
(522° TATEZIANAL F&.4E7 -22.216 4%
(5224 EXTIRNAL £4.53z -29.4H87 45
18245 EXTEZRNAL €4.48% -29.984 £¢ .
(S234¢ FXTZIRNAL €4.€1€ -29.82 £2)
(G221l ZXTZANAL 64.235¢ -25.64E& 5¢)
(U221 IZXTYRNAL €4.2%@ —“8.64& £Q"
(7224 *XT"‘NAL 47 .2 ¥NCX F4.8 -2£.88g &7
(SQZG ‘er:l" 6‘:.848 -zgouuu 59‘1
EQ0a :xr-.rAL 47 .2 XNOX £4.5 -2£.534 &9




NAL 4 ,E7Q -2E.u7 F2, :
iLEIY RADAR €4.5 -2G.Z€7 &62) |
2AZAR 54,85 -Z2€.834 £7)
IXTTRNAL ©€@%.¢ RPEZRKEILEIY £4,234 -29,282 ¢&°
IXTIRNAL €4.5Ce ~2G.£37 €£)

*XTIRNAL €4.57¢ -~29.67 §5)
LXTIRNAL £4.£32 -29.233 €5
EXTZBENAT 4E.2 XNCY E4.8851 -292.48%2 72
TXTIRNAL 2¢7.2 BERKILIZY 64.877 -29.4232
TXTERMAL €4 .27 -2&.752 75,

EXTIBNAL €4 .76& ~Z7.E88 74)
TXTTANAL 84.572 ~23.€158 75)
TXTERNAL 64.Z€7 ~2G.£4G 78!
ETLKNAP €4.872 -22.G7 €2 }
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Tails is tne s~enario which will *e gzeneratec ¢ty thne

XN

*arfare <Irvironmerntal Simulater (WS, orceeram, recidernt in
tae TINIX system at NCSC, Sen Diesgc, Califcrnie. This file
cets initial sair identity, pesiticn, ccurse ard speed,
and & basic file of orders to oe carried ovt by each csice.
“he criere, walch represent centirnzency rlansg, azare
exe~uted irmediately following the injtialization cf WaRGAN

éri the ent cf PLAT=Z2 wnica 1te the ucer/ianteractive
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rrcsram for #z3l.

WCETH
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TZS

SAI?

1.1 ZEZRKL EZRF

NeZIC1 AnAh 5¢¢

S4-1EN  £9-28% ZZ¢ 18
SEIr

1.z ENCK KNCK

N2@eee BEEZ2 3271

€4-~1&N cE-Eew 27 1t
SEIP

1.2 BZlKh  EZLAN

Ng3ec3 CTCC =22

€4~19N cE-83¥ ¢¢¢ 18
SHIP

7.1 VOROS ¥RESL

N11111 Z:IE S24

EE-2EN &9-2CW 245 17
SEIF

7.2 SKQRY KASE

N11112 FEFY 9efS

€5~12N e9-22% 18C ¢
SA1IP
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