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TIhi ( ) Fpthrt iltI fii ll- IractIici ill the S m u lator - InI(Atisive
Traiiiiitg, I'ihirhniriell of 190)l-,uid-Be. oid

liThe t d i ii e iroinlsll of tlic !4 )tt iirv.~vlt .igiiifianit chiafllges- not ol1 Ifi iiiirfamei aliI

cockpit d~esignler. [tilt esiitialfi, lit I foes uhlo vtiiirreiitf seek lit ant iipale lile, training l'niroiniliw (il

tIle- lilore. Should current treolo~tiard riilg futel and lillillion uo~t . air-pace rci1ttiti-. iwi.

colitinue. tihe training eotirivieii of' tllt- f')4 1 %Ill. hi iitu--it beit'ie'..jlUO~o-fi~ '

tirel i, r acceptanie of' simullato~rs Itil te colirari . alliiwaiie miu-t lbe maide fuor the airiret Ito

advquatleb, p rail ie (if not inudeed to4 iierleci ii) the perforil a nies ipon i %h icli viiimat eei e aoid

Tee iiiiilogi ofpiow, iiinis ioned for ltle design (of' Ii o' ie generatijon fighter a iri-raft are e \ ected to1
have far reachling iminpails, upon the area., of Irain ing anud a ircrew select ion. Ini manii in sta iices. thlese
tech nologie's promise to provide f'or fiinc ion, wit Ii %it hh tile ciarrewi ge~ierat ion aircrew has little or no
oijeratimlial lvjlerjiiie and for wihf the training s~sleii developer has ali equalti-nall aililil of diaa

f'romi wlich to in fer tIi)' poitential irnpal of' t io'ri new techniologies uipon t railliing.

R~educed pilot work load is being iough as a iii a us of arbiie ving acep tabhle le tel (of si steii

o;,eraliilitN. T'he relations-hip of workload (especiall% mental woorkload) to training (particullarl ' as
*trainilg" here imlplies the opportuii to practice') need, to be' clearli pointed out(. ( )jwraliilit% needs
ito he understood as. iii large part. a goal of I raiiing. adf otolel a- a iharacteristic iif iockjit i pla.%
arid] ttiiirtil fesiglis. The miolst opierabile sN stlilin t lilt most- work load efficient (oii lit n f ot ill-lire
sough t-ahfer Ievels of* comn at read iness anid ii ri iiablilt if' tol frequoently and iiiteiisi'.if' et-erid It
till- a iri rew. Wh ile 05)1rahi lit v a iid worklo a d reducti ioin art e sstl5a rN human engineeri ig desigin giials.
tiheN represent oril startiuig pointis inl the de'sign of' a trainiing s I stin for the4 li)'i gi'lilratliil fighter.

Basic kssurvptioris il the Desigii of Next Gencrationt Training Systems

\\ lvii the oppo)trtiiit% for the jiraciis of iiiol enliiial 4kill i- 'ccii a- a ceiitral traillillg -i iIll
ule~ign reqiaireiient. ilie foclus is oni tII, fo'lloiaing T~iiltil. hew as-oiplilns proiid di acertain
ilegri' (of' orgaizationi to tin' plctlial trailillig -- lie- iilifieif ili thet remiaindier of thi- paper.

1.There is ito olaislitiote f'or jiraitice .\\hue tifuuumologiiaf -opiliilatilln arid alltomiatimi flaN reduce
ope ra tor woorkload. ii,' iia% (Ito -o oonk through aii increased deinid 115)10 operator praitice tlivn'

2. TIhatt vohlich i- not4 freqtjool lo rac iiiif iill ii f'orgot ten. P'erioidic t rai nilg ri-gills inl ierioii
read iovies.

The Need for Alternatives tf) Aireraft-Based Training Systems

;urrenl. the aircraft itself represents ihe central -trainiug device" For tilt- acqui-itioo.
triam i e na re. aridf reactjiiisit ion of tailtical aircrew skiflls. I I at 0)11at Ieplov iluis a ndlei e'ris's -ioch a-
R ED Fl, M; repiresi' ru real at Iipl p to i'tpose airc rews to coiibIa t- like sit oat ion-. 'Their beniefilto1 cirreol
Ira inirig pirogramsn is ol uo i Iaon.'d. Thiey are. hiow'eer. i able ito proide for Ilie, ftill ra nigi. of v ariabIdes
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.uI- . I. is I he . -(IIII N-i .\ 11 4'1 4 1 t w'rdlI Iieu lit-d, '111. 4- 1 111 114 . -4 Ii 1'1i 11ci t I NI"ea'e11 Ii i t-i.' tounij ll

l IrIe I I I' Id Arti'e tt4 'a -kll .1 h1N It% te 11r g ile. al,', tn ua or in 'A iil' 11 - Ijl 141--1 il'o are -i,.e1 11eiiie -~tui

Ivioo ~ipt.auli iiils h' e'i'ii (If mal foiret ad ivs sr I t 'i [I beiio v-peie rad.-' on the' pIoil
.-4 IifI eil .. te'eii 2 - in~er,'hsttstht hli ot ri o \i' p'e raiced w Ill tr it orgotilI].'*

(Jal l ac tia e'ffe'etig su.' ms ilil' t lie'ad-e~n iii'lomid frlit.'arile-r arce

It Ihelac iii ieciIiilClgical .opilititloll. lCdHemlies, doe44s not l'(hldtl' Witlli weapon i sie'il sophli catlieu.
blu rallier w.'ith lte aiI6 of flt trained aircrew to effecti'.ek olerale that s\sle'ill. 11 is inev'itabele that
rvadioie's ill f lit- I Q4 M-and-hev4iid l ittle frame will greatlls dep1'eoJ (ol ctinrreni effoirts i~ 14'' e'lop1 ll

e'~lle' simueilationi c'apablility for tactu'al aircre.' training.

Biut w here' are fit-4 simnuala tors ihat will rise to mneet the( de man ds t hat nie% s' 'listrs place' on training!
'~hat efforts' are- being taken tti e'nsu0re t hat fiullyv optrali onia I sin 0lators will he fielded concire'l-1% witll]

flit' a i rcra ft systemus t hat t he%' are initende'd to su pport? YThe not ion of s~ imullt a neously de (lopi1ng nie'''

eq ipne nt anid its support inug ira iing si stetil is not new. the mne Ils of doinig so will ntot hei argued here.
Instead, flte following corn m11eris point to cr iial train inrg s stein issues assoc 'iated with act uiu II

imiplemnenting stuch an approach for the next generation fighter.

11. ADN ANCED C:ONCEPTS IN TACTICAL TtIAINtNC SIMIt.ATON S) STEMS

C:entralized. Decenitralize d, atid Hybrid Training SwI stemns

'I'li# moi~st obiouls issuies '.' lich arise with respect in flit,' creation oif a large sc'ale* ta4ti('al i raii ng

siitmuIatlion s~sle'mi art, t hose' de'alinrg with hi w22. /2014 mn li v. and where. Thet latter two are Iogisti le
quest'ione~s. driv.ei iii large part b%' thlie general reqeuiremuenits for initial and( 'oniiipaili training and for

\irFre iiev,, for achieviotg a deCsired flow of pilots through suich aI systiem. While somie attempt will IlC'

eiiade hiere lt dt'eribe alte'riaiv i''iraiiiing s-lv c~eoeonf iguarat ins differiing iiiflt- e'\ielt of their
cee'tralizat inn (flthIoic inion vand w4here prolemtis). si i de'se-ri li inand ispec-i fi~at ionare Ii ot limajor
eiw'ni- of lit. discissiou. Rathler. thle c'hieif ilteu I, ito poIint oit t hbalth 14 ogi'tici'l (vipeMCI% of coniductinog

14(11lii undrsc ii14f' irgt' sc(il /4' iin g sl".1',lis lemd Iio certa ii imii 21(s uponn Ira iiig (2uid readiness.' I/rat

U21'c pl'4s-1 i/b' fisit 1Ie' ei'Ii'uuiiiIa (IssilIfili .fills 11b(412 te impuh'cIs o)prctc u22ICC lponl reu'dirte".

'Thie n1otion ofi a centiiralized4 tast ical t railninrg sinnidlioni s'.ste'i re'ferred to hrer is esse'ntiall'. Ilhat of
one4 or mi ore large sce IC'CCtiers- each poesse'ssinig thie capablilit ies through lise' Cof miodularized 'oc'kpiuts
andI commoii~n use of imiiage genlerationl and coluter support C'apabliliiis ICo proe'.ide nuiltijele aircrews fit-,

4(hporleeolt to prac'ti'e I ite'raclil'el. anti inl real litime, all Critival elemeiCnts (of re'pre'sentative combiiat
iilis-ieeli. 'I'ie de'fi nitioni Cof a decentralized faC'ilit% miight range at oniie e'xtrine from a vapabiliti e'qual

1 to
ham cf lilt-C centralized fae'ilii'. itself. but locIate'd irisleae down at wing level, to) training Ss semls of less

fidelit'. rid ca pablili rein g largely oil flte in tegra ieC lit- of eart-task train inrg devices. ''I Ivbrid"
Systemis repres'entin rg some11 'omniitat ion of liet dIecent rali ze'd and ('4ent ralized system' concepts nmight also
e'xis5t.
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