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I INTRODUCTION

Artifleial Intellioenee has existed .a r...areh enterpri..

for approximately 15 yearl, during whieh time the .eop. and pow.r 

it. teehnlque, have ,t.adlly Inereaaed. In harmony with thi8, there
IS orowlno convietion that artlflei.l tntellto.nee can be apPlied

to solve a large number of sp,ciflc us.r-oriented t.sks.

We consider her. number of sueh tasks that r.pre.ent
potent lal applieatlons artlflelal Intel1iQenee. ror .ach
aPPlication, w. 'hall pre'.nt a brief de.erlptlon of the task and

off.r preliminary asse..ment of its slQnlfleane and difficulty.

Where possible, we allo note the aoency of the federal oovernment

that has an Interelt In or has provided us with information about a
particular talk. Beeaus. .e have not inv'lti;ated all the ta.k.
equallY thorouQhlY,

reflects the depth

allo indleate
which have

eon! ldence the

. "

con! i denae factor" that

ecn,'quently, have

eons1der. the taak and,

.tatements and oPlniona set
forth.

The resul ts of our .tudY are .ummar lz.d 1n Table The

firat column lists, 1n alphabetleal order, the varicul pot.ntial
appllcat 10n tasks. Columnl 2 and contain our a.sesament, on 
Ical. of 1 to 10, of the pot.ntial si nifteanc. Of the taak to both

th8 Department of Def.ns. and to our loeiety at laroe. task .a.
'Udoed to have h1qh lionlf1cance (near 10) if it .ffeet.d laro.



Table 1

POTENTIAL APPLICATIONS OF ARTIFICIAL INTELLIGENCE

Program
uirements

Difficult Leve 1

nificance III TechnicaJ Time
Row Task DoD Non-DoD Defined Risk Scale Effort Confidence

(1) (2) (3) (4) (5) (6) (7) (8)

Aircraft records
analysis

Economic/political
mode 1 s

Interacti ve scene
analysis for
cartography

Maintenance aids
(near term)

Maintenance sensor-
requirements
analysis

Manipulators for
dange rous tasks

Mapping and modeling
of geographic areas

Missile range
picture analysis

Poli tical mode ling

Remotely pi loted
vehicles

Resource
exploration

Ship recognition

Tactical commander

management aide



.avin;s or influenced a broad Ipectrum of us.rs. It wa. jUdoed to
have low ioni f lcance 1 f it were narrow in scope and hiVhly

sp.cialized.

Columns 4 and 5 contain our as" lament, on a seale Of t 
10, of two aSPects of the t.chnlcal difficulty Of ptr!ormino the

. . 

task . (Great difficulty 11 rated at 10. ) The two a.p.ct. r.fltct the
d.qr.e to whleh the talk 11 ill defined, and the de ore. of t.chnical
rllk that one allume. in attempt In; to reach uleful level 
performanee.

Columnl 6 and 7 let forth our 'Itimatel of tlmt and money

nt.ded to achieve a labOratorY prototype IYltem. We have aQaln used
a r'lative scale of 1 to 10 bee.u.e

.. 

have not inv.stlvated each

talk IUfflei.nt depth to e.timatt the time and manpow.r

requirements accurately. Informally, we thinK of the maximum ratino
of 10 as representing (laV) a five to lev.n year research prOGram,

and a minimum ratinq of 1 al repre..ntinQ an Immediat. apPllcatlon
for which 8 prototype exlstl tOday.

Th. final column contains the contlden e factor (on .eal.
Of 1 to 10) that reprelentl a lelf-evaluatlon of our ability to Make
Itat.mentl about the application task.

Before proeeedln9 with the Ipecifle talk de.criptlonl, we
'hOUld empha'lze that the.. apPlications ar. mtrelY a ..all Stl.ction



from the very larqe e lass of potential applications of artificial
1ntell1Qence. They were leleeted on the balis of .uch factors ..
interest to the defense community, availability of information, and

interelt. of Individual SRI Itati members.



II CANDIDATE APPLICATIONS

Aireraft Records AnalY$ls

1 . Problem Statement

The military maintains a Va8t number of record' about

the hiltory and Itatus of its aircraft. The.. files include (1) 
confiouratlon tile d,lcrlblno the preeile eonfl;urat1on of each
aircraft, tOQether wi th anc ll1ary information such the
manufacturers of the various components, (2) a failure file that
reeords eVery failed part tor every Plane, 

()) . 

maint.nance fill
that records all repairs and preventive maintenance on each plane,
and (4) . " red book" that contaln. pelt and for.cast flloht
Ich.dule' . SimilarlY, a pilot f11e 11 ke t on each pilot to record

hi. tralnlnQ, flightl, pilot errorl, a d so forth.

cra.he. .

On. us. of this data II for the analy_i. of alrplan.
In Qeneral, the purpole of analysis i. to dllcover any

eommon theme that Ilnkl leveral craSheS tooether. For examPle, 
common theme miqht be a fail'd 1/2 horl.pow.r motor manufactured by

the .ame firm and In.talled on three differ.nt type, of aircraft that

have been Involved In crashel. A common theme miQht allo entail
human error for eXamPl', dl fferent malntenanc. mechanic., all 
whom were trained by the lam. Inltructor, may have made the .ame
error that has resul ted In leveral erashes.



The artifieial Intelltoenee apPlleation would b. 
devil' a pro;ram capable of aecesslnQ the various fll.. and analyzino

them to find links among a let of aIrcraft cras .s.

Problem Assessment

Thi. prOblem app.arl to b rather difficult beeau..
It II onlY moderatelY well-defined, and b eau'e appar.ntlY no clo"
analo;y to the required proQram already exists. In fitldeblt tor
It allo requlr.. an ability to maniPulate very lar;e data ba..I, a
pro lem only now beginning to reeetve ..rtou. attention. How.ver, a
small verlion of the rtquired IYltem could prObablY be developed In
the medium-term future.

Interelted ag.nct.,. all of the ar ed serviees, .,
.ell .1 the civilian aViation IndUltry and r8;Ulatory bodie..

EconomiC/POlittcal Modell

Problem Statement

Econometric models of a Qreat many vari.tlel ar. In
common ule today. In contrast to . thls, useful Political odell are
virtUallY nonexistent. It wOUld bt dellrable to oVercome at l.alt
part of the deflcieney by merginG an eXlstlnq econometric mod.l with

at least rUdimentary pOlitleal model that dealt only with thole

political consequences that affect the econom trie model.



Particular, the PolItIcal el would deal with tho'e event. that
alter the assumptIon. or data upon which the (typIcally analytic)
tconometrie model is based.

Problem AI.es.ment

The wld..pread Interelt In mode11n; " soft" roc'ls"
Of a political, economic, or soCiological nature make this problem 

important for its lono-term implications as for Its immediate

utility.

Although sUperficiallY 8 difficUlt roblem, recent
work ha. indicated that useful levela of performance may be available

in the n.ar term.

Interelted a;.ncies' The intelliQenee eOIl",unl 

would be an Immediate and direet beneficiary. However, 1 f the

technology were developed 1 t would be likely to dlffUle to mUCh

larger let of userl.

Interactive Sc.ne AnalYlil for CartoQraphY

1 . probl.m Statement

80th the ilit.ry and civilian communttiel d.vote .

con.iderable amount of effort to procesling aerial photographl' the

advent of latellites has Increa.ed this tendenCY. The purpole of tht



proceS'ln; may be purelY cartooraphle..l.e., to mak mapl.-or It may

be to obtain intelll;enee 1nformation about anythInQ fro troop
movement. to the suitability of . .lte for locatin; a new factory.

One partieularly time eonsumino Itep the
cartOQraphlc proeess is the tracing or out intnq of cartoqrapftic
f.ature. and land-use catt;orl8s on an orthooraphic photoqraph. 'or
e.amPle, an o erator must todaY labor1ouIlY trace out roads, river',
lake., fOfelted area., and 10 forth on an orthophoto displayed on 
console. It would be tar mOrt preferable If he needed to indicate a

qlv n feature onlY bY Pointino at It with hi. cursor rather than 
outlinlno it. A eomputer .ystem could then abstract the distinctive

characteristici of the particular fe.ture, and would extrapolate from

the sinOle Point to the entire feature. ThuS, for example, the
computer could outline a lake oiv.n a sinole point, therebY r'duclnq

operator t1me dramatically. The computer would di'Play its re.ult.
before flnallzino them, therebY 01vlno the operator an opportunity to

correct any error..

Problem Assessment

The enormous amount of pictorIal data eurrentlY beinq

collected and analyzed make' this problem an important on.. Moreover,

1n1 tlal luccelS on the cartooraphic prOblem would be likelY to lead
Into more difficult area. of Interaetive photo-Interpr.tation. The

teChnical difficUlty of the partleular problem w. eited ..em.



remarkably low. The teehnleal tooll needed, tnlofar as we can

determine, eXllt today 1n I.veral laboratorte..

Interested agencies I Army En91neer1nq Topo;rap

AC)ent'Y, Geological Survey, other cartoqraphie and

Photo.lnterpretat ion a;enc i...

Maintenance Aids (Near Term)

1 . Probl m Statement

ere 18 already a welldeveloped t.ehnoloCJY of

applyinQ computer systems to troubleshooting mechanical equipment.

Notable examp les Inc 1 ude the ATE/ICE system tor dlaonolino
malfunctions in Jeep engines (1)* and the D!POT/MAIDS system for

depot.level malntenanee of dle..l truek and tank enqlnel (21. The.e

SYlt.ms use stra10httorward methods that do not require anY 
teehnology.

We think that the ule of AI technlquel could make
sUbstantial contributions to the petformanee and efficiency of the.e
kinds systems. particular, aehi.v1no the followin;
improvements would .eem worthY and cOUld be added using ext.tln; 
technolooyt

...... ... ... -.. ...... .....

.Referenee. are lilted at t t end of this report.



More flexible man-maehlne eommunicatlon, entailino

a greater us. of natural lanQua;e, spoken word

r.coonltlon, and votce output.

AbilIty for the technician to volunteer information
he believe. relevant before the prooram a.kl for it.

Greater ease of modltYln; .xlstlnQ proqrams to

ineorporate new troubleshoot InQ procedures.

Addition of pro;ram. that can Qlve adviee about

repair procedures an advice about how to .s.emble

and disassemble the equipment.

Problem A..essment

The importanee of the .qu1pment maintenance prObl..

faeed bV DoD 1s sometimes underestimated merely becaU.e maintenance

1s not a "qlamorous" probl.m. Nevertheless, sUbstantial .avln;. 

.ell as Improved p.rformanee w1l1 oeeur from Inereased aintenanee

.fficiency. While lome pro;reSl ha. been made toward usino computer.

to help automate the process, mueh more can be done, and the 
teehnoloqy tor doln; so eXlsts.

Interested aoeneles I U . 5. Army Tank and Automativ.

Command (TACOM), U. S. Army Frankford Arlenal.



Analysis of Maintenance Sensor Requirements

Problem Statem.nt

Skyrocketlno maintenance cost. throUQhout our loelety

ar. motlvatln; an Incre.11no interest In flndlno ways to automate the

maintenance proceSI. Qne easily discernible trend has be.n to build
I.n.or. Into Particular deVie. or system an4 to use the 'enlory
Information th.y provide to direet the maintenanee process. For

example, the aids mentioned In the previous section ua. lenlora to
alslst In vehleular maintenance, As the'e methods oain acceptanee,
th.re will be an increasing need to identify, for a particular pieee
Of .qulpment or for a class of equipment, the combination of lenlora
that are most cost-effective.

One approach to this probl.m woUld be to ake use of
the emerolnQ family of artificial tnt.l11oenee systems for dla;nolls
and troubleshooting (for example, the SOPHIE system 

()), 

MYCIN

'Yltem (4), and our oWn cac system). Such prooram. eould b. u.ed 
.yaluate the utility of a eandidat. let of s.nsors by runnlno In a
simulation mode. large number of different fault. eould 
simulated, and the pro;ram would note the difficulty in Plnpoint!n9
each fault usino the candidate .enlor set. laroe number of

different candidate let, eould be .valuated In thll manner.



Problem Assessment

OoD. 60-billion dollar operations and material
bUdget II one measure of the importance of this problem. The

successes of the existing artificial Intelligence diaqnosls IYltems
sugoest that the problem can be approached usinq eurrent t.ehnolo;y

as a base. As 1 t stands, however, the problem I, not very .ell
defined, leadlno to a corresponding difficulty in asse.sino technical

risk and relource requirements.

Interested aQeneleSI ThrouOhout DoD, as, for
example, in the Navy Materiel Command. Sueeessful technoloqy

develoPment would also have broad impact in the automotive

Indus try.

Manipulators for Danoerous Tasks

1 . Problem Statement

Many mOdern processes require handling radioactive 

toxic SUbltances. In Order to handle sueh SUbstances . safely, reaot.
handling d vices, or teleoPerators, have been d.veloped. Al thouqh

the historv of such devIce. ooes back at least to the 1940s, the
current generation of In-serviee manipulators doe I not Incorporate
the SOPhisticated control teehnlque. that have been developed In

.everal of the l adlng artificial Intelligenc' laboratories. One



osslble application would be to merge a fullY automatle manipulator,

as deVeloped in these laboratories, with a supervisory level of hUman

control order produce teleoperator with extended

capabilities. A laboratory prototype system of this sort has been

demonstrat bY SRI J its purpose is to helP dtsmantle hlOhlY toxle
devices whose use has been proler Ibed by Congress.

Problem Assessment

The near-term technical feasibility extended

eapability teleoperators does not appear to be In question.
SimilarlY, the ultimate need for SUch teleoperators bY various

agene lei and by contractors of the federal oovernm.nt appearl

obvious. There 11, however, a quest ion as to how widespread the ne.d

is for these devices strictlY within 000.

Interested agencies I Edgewood Ars.nal, Energy

Reaearch and Deve lopment Ageney.

Mapping and Modelin; of GeooraPhle Areal

1 . Probl"em Statem.nt

puter mOdeling of geoqraphlc regions has b en 
active enterprise for many years. In 1967, World Data Bank I wa.
assembled, consistinq of approximatelY 100, 000 points specifying



basic cartographic data (coastlInes, l ternatlonal boundarIes, and

the like). 197), Wor ld Data Bank eame into
comprisino over one million pOints Ipeclfylno

International boundar Ies, major dralnaQes, and so forth.

eXlstenee,

coastlines,
(World Data

Bank I il available to the publiC, II will be available in the not
too distant future.

Current loftware can access world data bank in
several dIfferent ways under user control. For example, 1 t ean

"window" the data, and disPlay lt under any of several standard

cartographic projections. In addItIon, varIous other data (lik.
thematic oVerlayl delIneating, for eXam le, land use) and loftware

(lIke conventional correlation alQorlthms) ean in prinelple be used
in conjunction with the ballc cartographic data. It woUld be 
further Interest to add symbolIc mode ls and procedures to thl.
conventIonal sOftware. For example, the economic/polltleal mOdel.

dIscussed prevIously coUld be expanded to make eXPlieit use of ba.lc
cartographIc and thematic data..to compute, say, the vulnerabIlIty 

certain supply routes to qeopolltlcal changes.

Problem Assessment

A major feature of interest In this problem Is the

demand It makes on comeinino several disparate sources of data and

knowledge. It Is a member of class of such problems who.t

hallmark, When approachtd "manuallY" , IS the segregatIon of knowledge



into speeialties that often do not communicate freely with one

another. Consequently, an artificial Intelligence proQram able to
deal with these disparate nowled;e sources has the potential 
achlevlno better performance than sinQlt human expert could,

moreover, It Is likelY to result 1n inerealed communication amono the

human experts in the various specialties. In the Short term, the
latter property 18 likelY to be the morl important one.

As the situation currentlY stands, the problem is

111 defined.

Interested ageneies: the intelligence communi ty

would be an initial user of a system aimed at the stated probl.

the technology were developed, however, it would almost certainlY
diffuse to a much w1der .et of users.

Missile anQe Picture Analysis

1 . Problem Statement

The White Sands Missile Ranoe employs a laroe number

of clnetheodolltes (high accuracy, telephoto motion picture camera.)
to provide vehicle tracklnQ data WhOSe accuracy far eXeeeds that
available from radars. CurrentlY, the data is extracted from film by
operators who use cursors to define s.lected points on the taroet
vehicle. SubsequentlY, the coordinates extracted from severel



leparate films are combined numerieallY to Yield the trajectory
Information that eonstitutes an important part of the vehicle test

results. The problem 15 to develop fast picture proe..sino
algorithms that would automaticallY Perform the tracklnQ fUnction now

being done manually. The,e algorlthms, posslbly implemented 
special purpOSe dlgl tal hardware, WOUld be used wi th a vldeo-based
Iystem that would supercede the film-based system now In use, If the

whole procesS could be made to operate fast enou9h, real-time
traj ectory data could be obtained.

Any proposed solutlon to this problem would need to
address s qua r 1 Y the f 0 110 w 1 n 0 two major requirements. rirst, an

average processing rate Of 200 msec/frame, with a maximum proees'lnO

time of about 400 msee for anY sinQle frame, is needed to effect the
real-time control that Is desired. Second, any proposed method would
have to be general enough to deal with an appreciable fraction of the

many types of airborne vehicles that are tested at the ranGe each

year.

Problem Assessment

The technleal difficulty of thl. problem Obv1oUI1Y

steml from both the high processing SPeed and the generality d.sired.
The Qenerality issue may to lome extent be bypassed through the use

of an Interactive system that allows an operator to define vllual
characteristici of the target vehlcle. The high speed requirement



may not be Intractable In view Of the present wlllinQness of White
Sands to consider specIal diQital hardware. Viewed In broader
Perlpective, the problem 1s one of a familY of tracklno problem. now
reeeivino attention from the artificial intelligence community.

Interested aoeneYI White Sands Missile Ranoe

Poli tical Modeling

1 . Problem Statement

Computer based politieal models of national scope 
not, to our knowledge, currently exist. The Intelligenee eommunity
employs PolitIcal analysts Who "model" , in poorlY Understood ways, 

oeooraph1cal area. It would be of interest fIrst to under.tand the

form of mOdelCs) used bY the analYlt, and then to eneode the mOd.leS)

for computer implementation. MOdels of this sort could serve as an
interactive aide for an analyst, could provide backup, and could
serve as a trainIng a1de for new analysts.

Problem Assessment

This problem represents an extremelY Intereltlnq
research project for artificial intelllQence, but Is both 111 defined

and ll elY to involve considerable technical risk. If suceessful,
however, the technology developed would be likely to have broad
implications for a variety of applications areas.



Interested aqene ies I InitiallY, the Intelli;ence
communi ty.

Remot lY Piloted Vehicle.

1 . Problem Statement

There are a number ot existlnQ or potential uses for
remotelY piloted vehicles (RPVs) within both the def.nse and

nondefense sPheres of interest. The mos t prominent eXiltinq
application of RPVs 1s for airborne vehicles of several varieties.
Perhaps less obvious is the potential use of RPVs in sUCh underwater

applications as undersea recovery or deep sea drillinQ. Th. hallmark
of these appllcat.ions is the r.qUlrement to meneuVer and Perform
tasks under the local control of a combination of visual, sonie, or
other SenSors. Becau.e artlfleial 1ntel11Q.nce has been concerned

with problems of this sort, It appears plausible that It ay have

techniques to contr 1bute to the control of RPVs.

Problem Assessment

The problem as it stands 11 ill defined. MO.t

airborne apPlications are hiqhl Y classified, while undersea

applications have not, to our knowledge, been seriously di.cussed.
AccordinglY, it is difficult to predict the extent to which

relatively straiqhttorward extensions and applications of artificial
Intell1q nee techniques can make a contribution.



Resource Exploration

1 . Probl em Statement

The process of explor ing for mln.ral re.ources Is a
lenothY and involVed one whose SUCCeSs dePends crlticallY on the

knowledge of the fi.ld .olo91It actually lurveyinq a qeoloq1cal
province. If he has elose familiarity with all the varletie. of ore

bOdies that maY be encountered In the province, he 11 far more ikelY

both to observe relevant characterlstles and to interpret correctlY
the characteristics that are noted. This, in turn, dramatle.lly

incr ases the likelihood of dllcoverln; st;ntficant ore bodies.

Unfortunately, It is unr.allstic to expect on.
;eoloQlst, or even small group Of qeolo;llts, to pOlsess this
breadth and depth of knowled;e. Instead, as In other profeslionl, 
geologist specializes much more narrowly. As a result, there are
many documented cases of ore bOdies that r.malned undiscovered after
thorouqh" exploration, only to be discovered .ubsequently by .

qeologist whoSe specialization haPPllV matched the Physical
11tuation. Of course, there Is no way of accuratelY estimating the
number of ore bod Ie. that have been milled by eXPloration proQrams

and that remain undiscovered, but it Is commonly aoreed that the
number of such Ofe bodIes 11 11;nlficant.



The methodoloQY for discovering ore bOdies Is elosely

analogous to the process of dia;noilno dile.ses. In each case, th.re
11 an underlying state of physical reality ' whos identity the

practitioner seeks to establish throuQh series of indirect
Observations and tests. Typleally, none of the tests are definitive,
10 the practitioner must in principle eonsider sev.ral alternative
models for the underlying state and then seek to confirm at least one

Of them. The Iuccess of the MYCIN (4) Iystem tor medical diagnosis,

and the emeroence of rouQhly analogous newer proqrams for d1aonosinQ

equIpment malfunctions, suqgt,ts that a Qeologleal consultant to a1d

In the eXPloration process 1. feasible.

Problem Assessment

The fundamental significance of the problem, measured

against the bacKground of a world in whieh many mineral resources are

1n short supply, il unquestionably very high. DOD. preoceupat ion

with this situation is reflected In the number of current stUdies

dealing with present and projeeted shortages of erltical material..

The problem appearl to be readilY approachable from

the current bale of artificial Intelllqence technology.

Interested agencies. Department of Defense, Bureau

of Mines, U. 5. Geological Survey.



Ship Recognition

1 . Problem Statement

A recurring task for crew members on submarines 1s to

identify the class of a surface ship from its image in the periscope.

RemarkablY, the Variety Of shiP claSses Is so great that eVen

.xperienced sailors can identify by siQht only a small fraction of
them. Current procedur. calls for two cooperating sailors to do the
jOb. One views the surface shiP throuqh the pertscope and ealll out

featur.. (e. o., " two staekl" ), while the other searches through 
mass of Pictorial data (perhaps silhouettes) in an effort to match
the description with a particular picture. It may be possible 
automate at least Part of this rocedure throuQh the aPPlication 

artificial intelllqenc tech iques.

Problem Assessment

The problem i. a very specialized one who.. t.Chnical
ee.ss will depend heavily on a jUdIcious task specification. For

eXamPle, a fUllY automatie procedure, workinq directlY from eSaY) .
video image of the periscope scene, Is almost eertainly too difficult
for a near-term apPlieation project.

Interest'd aoency: U. S. Navy



Pe . Tactieal Commander 1 Ma"aQeme t Aide

1 . Problem Statement

The tactical commander of, .ay, a" aircraft squadron,

performl many typieal management functions In tne cour.e of hiS dailY

operations. He 15 concerned with sueh items as deQrte of eombat

readiness of his alreraft, sUPPlY of fuel, spare', and other

materiel, the state of readinesl of his personnel, past and projeeted

flic;ht schedu les' and so forth. The artificial Intelligence

community hal, within the past vear or so, Ihown an Increasing

Interest in developing methodS for helpln; mana;ement personnel deal

with issues of this lort. The suggested methods typicallY deal with

functions like file manaqement aids, automatic alertinq m.Chanlsms,

and melsage routlno mechanisms, all driven bY models of both the

Individual and his organizational environment. In thll climate, 

should be possible to dev.lop management aids specificallY aimed at
the needs of the tact ical commander.

Problem Asse.sment

The problem Is of broad sIgnifleance, with potential
Impact on manY leVels Of management throughout DoD. It 'e.m. very

likely that some useful functional aids could be IUPPll.d (on a
laboratorv demonstration basis' in the near term. Indeed, technical

uncertainties center more on how mueh can be achi.ved how fa.t,
r.t er than on the question of whether anything useful can 
aChieved.



much greater uneertalnty 1. the deor.e 
organizational problems that would attend any attempt to Introduce

this technoloqy on a wide seale.

Interest.d aoene 1.5 : InitiallY, aoene1es and

serv IceS throuQhOu t CoD. Ult1matelY, aqenc1el and oroaniZatlons

throughout both the PUblic and private sector.



III CONCLUSIONS

We haVe Undertaken h.re to provide lome sUQ;estlons and

evaluations of potential apPlications for artlfieial intellioenee.
AlthoUGh, to reiterate, the applications we have eonsidered are a"lY

small samPling from the set Of all POSsible aPPlication" they

probably r'present a fair cross section nonetheless. Some of the
systems considered pnaslz. what has been called "pure thlnklno.
TheY accept Input onlY from a conventional computer terminal, perform

some deductions or other "Intellectual" activity, and output the
results to a conventional terminal. Other svstems involve " doing"

8S much as " thinklnq. They may accept ut from a variety of

sensors as well as from a conventional terminal, and their outPut may

control real-time devices. Some of the systems are aimed at
prOviding highly interactive aids to a user, ather. may be envisioned

al operating in a more nearly stand-alone mode.

If we assume that our assessments, as summarlz.d in Table 1,
are accurate enoUqh to form a basis for discUlllon, then I,Veral 
the tasks stand out al belnq ripe for .arlY development. We can say
with some confIdence that Interactive scene analYlls for cartoqraphY

CRow C) has considerable II0nlfteance for DoD, hal low teehnieal
diffIculty, and can be pursued with qUite mOdest pro;ram.

appllc8tio of artificial Intellioence to maintenanee problema (a.
.xemplified by Rows and !) also offers the pOI.lbllity 
s10nlficant payoff for moderate lev.ls of risk and r..ource. Y1nallY,



w. ean say with eonsiderable confldenc. that prooram aimed at
r..ource exploration (ROW K) has the potential of betn; of very or.at

relevance, but entalls somewhat oreater diffIculty and would incur a

hioher cost.

Certain other proqram areal appear to be eleaflY unsuttable
for current eX loitatlon, eith.r because the 90tentlal payoff 11 too

..al1 because the ri'k Is too oreat. Mi..ile range

instrumentation (Row H) and shiP reco;nitlon (Row L) both haVe onlY a
small potential payoff, especiallY when measured 8oa1n.t their
diffleulty. Remotely piloted vehicle control (Row J) hal
mOderatelY hlgh potential payoff, but apPears to entail hl0h levell

of both difficulty and COlt.

The tactical commander management aid (Row M) II 
Interestlno pOSSIbIlity presentino the strong'lt contrasts, It ha.
very oreat potentIal signifIcance, is of medIum technieal difficulty,

but Is lIkely to be costlY to undertake and may have significant
orqanizational problems associated with It.

An analysis of the set of talks 'UOO.sts several inter..tin;
taxonomies tor application tasks oenerally and for these applications

1n particular. One taxonomy would be baled on the Underlyinq

technolooy needed to IUPPott a elas, of apPlleatlonS. To illustrate
this, let us consider four general ar.as of current artlfleial
Intellioence research or interelt: Symbolle Models, Large ril.l,



perception, and Common-Sense (or Plausible) Rea.onlnQ, Techniques

emerolno from these areas of releareh are needed to support the
var10ul tasks a. followSI

Symbolic Model'

Aircraft Recordl Analysis

Economic/Political Modell

Maintenance Aid' (near term)

Mapplnq and Modeling of GeoQraPhlc Areas

Po11tical Mode11n1

RemotelY Piloted VehIcle.

eloure. ExploratIon

SeismIc AnalYlll

Tactical Commander s Manaqement Ald.

Larqe Files

A1reraft .cords Analysis

Economlc/Poli tleal Modell

MapPln; and Modelino of Geo;raphie Area.

politieal Model1n;

ShiP 'coQnltlon

Tactical Commander' s Manaoement Aide



Commonienl' Realonln;

Aircraft Records An.1Yli,

Economic/POlitical Modell

MapPino and Modelln; of Geo;raphle Are.1

Political Modelln;

Re.ource EXPloration

Sellmie Analyst'

Ship Reeo;nl tlon
Tactical Commander' , Management Aide

Perception

Interact ve Setne Analv, i I for Carto;raphY
Maintenance Senlor-R.qulrement Analysis

Relource EXPloration

Ship Recoonl tlon

A second uleful oroanlzatlon for the let of tas 1 11 on. that
;roups talks to;ether accordin; to their "Iyneroiltie pO" lbl11tie..
that 1" according to the likelihOOd that a successful 1mplementation
of one aPPlication task could be incorporated In another apPlication
talk to mprove per form.nce and/or eapab i 1 i tV. Here .e have many

pOI.ibilltlel, and eit. only two for Illultrative purpo"



Malntenanee

Near Term Maintenance Alde

Maintenance Senior Requlrement Study

Interactive Comput.r aeoOraphy

Interactive Seene Analysis for CartooraphY

Mappino and Model in; of Geoorapnie Are..

If we cons1der lnteractlve eomputer oeooraphy al a new

app11cat10n talk, " then we would inelude this task itself 1n new

oroup I

Plausible Deduction from (Partial) GeoQraphle Data

Interactive Computer GeOQraPhY

Resource EXPloration

Seismic Anal"
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