
AD-AIOO 331 AIR FORCE HUMAN RESOURCES LAB BROOKS AFB TX F/S 5/9
AFHRL ANNUAL REPORT FY 80O.(U)
1980

UNLASSIFIED NL

I E ,EEhE

EIEEEEEIlE-EEI



LE'W

R1E PORT
AIR FORCE HUM REORCES LABORATORly

for pmli reen admN t

listibuton i un~lt1



I

AIR FORCE HUMAN RESOURCES LABORATORY

A D~esignated Organizational Element of the Air Force Systems Command

RONALD W. TERRY EARL A. ALLUISI
Colonel, USAF Chief Scientist
Commander

ACKNOWLEDGEMENTS

Prepared by the Applications and Liaison Office (AFHRL/AZ) on the basis of (he research and development
efforts of the AFtRI. scientists and associated contractors, with the assistance of numerous individuals from
the operating divisions and the headquarters staff, Special appreciation is due Dr. Ruth Buescher who
organized and coordinated the report and Mr. Sharon H. Tice (USAF School of Aerospace Medicine, Medical
Illustrations Section) who provided many of the graphics and illustrations.

NOTICES

IIISTRIBUITION: Approved for public release, distribution unlimited. Primary distribution of this report has
been made by AFltRL. Please address correspondence concerning distribution of reports to AFHRL/AZ.
Brooks AFB. TX 78235.

CONTA(CTS: A directory of AFHRL headquarters staff personnel and division chiefs is provided on the
inside back cover. Points of contact are also given for each technical achievement and for the ongoing research
anti development program.

NOTE: The findings in this report are not to be construed as an official Department of the Air Force position
unless so designated by other authorized documents.

L E C

OTI

CAA
4u N. I



* a'

.4i~..

4.

-a

.. *. **

V * -. a'
.1 * *
.V*C.* * * * V * a
* ,* 5.



MISSION

Thei \s- iiirii Ilmiiaii I sii ailisriiisr iil iiiiii low -p ii~v iis akiiig inagii'iiI an1

I : IFII I. %\I I I -i l I I (I ia iat I Iris- %Ill. ' - Ii.ips1 i ii- \dv iisi i sup jii.iiiui m-eii isii anid trainling.
I "I.44i\i 'I' fa lPiiiIll'i-, ivpncrtinig iprvfi is, \if ITimik ipilipiiiatisi tp pligp-,ipp ipaker, i, \rie

h .si I.,- ;\ I Ii v ili I ( \.1 . i II I I i\ I ' iiI 1 : 1iil . I aisiitI- IIIII)IrI P i t I I i r i%I I -- it I -iII 1i -iilii4 il I- I I i I .

llnp all illItailim l- nill altiitpiv- awl tiial jirulilippi Iliipaii
.- llvllili ll rlllIIf. 'ililki 1 11d I l tI t, - mni v p- -s Isrisslisg i 1iariiiptlars Ii sporlaIw

Ii.\ wtis. lcsgi-livi- mill gisnsm 1 - sIvl I- Ii 1isiisi1ii 1wsa- is~ I i igi(ap-i - iii l-iliit s i Ow Ii-a ifitiviif oif

fillw -ig Illi fig. ll I lhial ss il -is a l'. il- vlii.- I hivlvls-. hsiig.I i- I Iw isP-i itl issr.iipiisI a od tipst
s.n tIII- I I isis all .s f iti I - isspsl ii l push i-i- si s -is- - ill Isipif ' , pidi adisiiii,-iraik 4l1

Isrilssiiig lls si-s ws ils It'll sss isis -sI issis. -1ijpssssismg teI wo si-s i -i lipri . (:i eqesIii .\l

isis sipi4)lsssip- an I ni i dv Isis- isl ul I Isp-.siliilIsm I is 1- .1 grialfis- - s It ll pip- -is iiigp ill IIll
* sis~~~~a il I >i 1 I l lps alill -p.v lh. 1isisiil alnti hsissusu 'i -ii a.5 Iiit ill all tihe lei ii ..ii.

j~ I iliiii.i and iii v ill"i v sihisI-i;li stis1 .. .. s.sas s-u puss-ll li i s Iltil,sgrv PiP-l Ial- Iiii Itijri II a

liouigras - l uIs, ))' I I b u;iss-fih s-s sisii I"Ii 1 ia;- ,ssiiliils r uss.r iL - jnr. t rais iig ill si-(il

I isisisasil-llc p iilsusssiu-s at- ass islisgial 1ispsssp411iisssis. Isuie It- I roomi 1.i-li I i lsIsisais ri-isiris, ri--arpi
I ssimns- \svihi-~ai-- siii- iiirifiiriias.

Thei tiihhlh Iip-1si , iislsi. Owni 0 s ... i ..s- )s rsrsssI- Is it-III w l md- issssIl %ss,Ip ill 'Iipus

illpur1 Ii "iiuslu ialis alsiili- (d I:t,.I.( ll, 1- 11'. il1y1 p-sqlI.. Ial m IIa., IIiii- vil
ish sszilt lallipralIssi-, pli- ah )ipiip s-i s ul- su pull vIih J.tll111 11l %sssI ipl IsIIjVis i-- iiii.1 tiii~ hat 'A i I

I I it wissislsligisal1 his i-lsi1siiis-si. hlici iissi r.-s v Ill pI 111~ 1s itlis1- ao p oirip-ias

Iii miiii i v\ ihi 
1

(055111111 5 p1ppl\ sis i 0 lii 1% ..P1. all 55 i l ip 1 .- I5 s ill.\ . Thips- it i

I vv mp-i lii i ll \1 I 1111(I BI p IA sit 11 1's- i isl I hp ! 3 I ll" Isi m is fri-sl i - re arip

I1 Ii t V h-I II II IsI- spil s- vi- Isl1s1,1ssssis I psi o.11 niuis i l ai iIi 'mgiii lii si-I- ill I l i s -lilssi

PCO

U10

- 4b -

V1-1*

!10



NAFHRJNNUAL REPORT FY 80'.
' 1 ii CONTENTS

t t
'

Page

MIESS \(;F FROM TilE ( IM M AN)ER ........... ........................................ I

(:IIIEF S(:IENTlIS''*S II FIq'T ..........................................................- 2

\V I TIIt. I' il.T A S .............................................................. I

\1 E\PON S'STEAIS LOG;ITI(:. M \INTEN \\(:E. ANI TECHINIC\I. 'rTAININ(;j ........ II

\ capon Syslem s ILogisi .s .............................. 12

Techninal lievv. n. s ...................... 13
Ongoing 18 I n .............................. lo

Te chnical and li nlli ilance 'i raining ..................... 21
T chnical Achieve en .ls ...................... 21
Ongoing R& I)............................. 23

irv. Group. T;l. avnd Uit Performance and Training .... :I 

Oingoing R&I) .............................. 35

M \NI I \ND FI RCE \N \(EM NT I ........................................ 37

I Cik ilian \ppraisal S siv' I .............................. :8

Technical \ h ' n ...................... 3 )

. O ngoing B& .............................. I-0

Force \cquisition alnd I)istrihu ion S. st il ................ .II
Tchliviral l i\vievellell s ...................... t2
O ngoing R II& .............................. 18

I Forc Ni.llagelmlill S 'ste ll .............................
m ecl'(hnical \chievements ................... 50

O ngoing R& I) .............................. 64)

l (: v T ( I( S TNRI) Tll \I;........................................ 3

Air ( :mnba Training ................................ O

Technical A\ hievements ...................... 65
Ongoping I&I.............................. 09

Engagemenit ln Silt la iol T'echn'logy. ..................... 74)
'Tvchnical \ciievemnents ...................... 810

O ngoing IM& .............................. 8 1A!
a Operation I nit "rraining ........ ...................... 88

"Fchnilal Avhievmenis............................ 8)

\FII I. U ; \N IZ \T IO N .............................................. .............. ()I

\FIIIII, Pa;ist and i'res'n ........................................................ 92

\FItlH I, ;,ographical Io ,ations .................................................... 93

()rganizalio nal (l ari ............................................................ I)

S - - --- -. ..-' '.,-.-w .- - ---. ---. --.-- ,--- -... --/ - -. -



Page

Headquarters Staff Offices ........................................................ 95
V ice Com m ander ........ ................................................. 95
Plans and Program s Office .................................................. 96
Analysis and Evaluation Office .............................................. 97
Applications andt Liaison Office ............................................... 98

:AFIIRI. Research and Support Divisions ............................................. 99
IA)gistics and Technical Training Division ...................................... 99
Manpower and Personnel Division ........................................... 100
Operations Training Division ................................................ 101
Technical Services Division ................................................. 102

A FH RI. Resources ... ......................................................... 105
Facilities ................................................................ 106
Com puter Facilities ........................................................ 107
Laboratory Operating Center ................................................ 109
AFH RI, Library Facilities ................................................... 110
Personnel Resources ....................................................... III
Fiscal H ighlights .......................................................... 117

SIMM XRY OF TECHNOLOGY TRANSFER ............................................. 119

l)O{WUMENTATION AND PR E NTATIONS ............................................ 123

The military mind always imagines

that the next war
will he on the same line. as the last.
That never has been he case
and never will be.

Marshal F. ihovl

-7_- , -. - -



MESSAGE FROM THE COMMANDER

(ol lRonald W. Terry

\ major function of the Air Force Human Resources

Laboralory (,,\FIIRL), like that of all Department of restructuring of the R&) program was mandated during
Defense ()ol)) laboratories, is to develop alternative new 1979. As the reformulated program evolved to

technologies that will provide options for our military completion during FY 80. the need for a realignment of

leaders when next they face combat. In this sense, the the Laboratory's resources became apparent, and that
I)ol) laboratories are collectively the -keepers" and need was also met during FY 80.

expanders of the technology base as it relates to national

* defense. AFIRI, is the -keeper- and expander of the Although all of our management goals have not yet been

Defense Training and Personnel Systems technology base net. many have, and substantial progress has been made

as it relates more specifically to the Air Force, towards the others. We now have a viable R&D program.
the goals and approaches of which can be articulated to

\IIRI, was established. essentially in its present form both the scientific and military-user communities.

and scope. in July 108. After the first decade of the Resources have been reallocated to achieve a better

,aboratory's current life cycle, it seemed appropriate to balance against program needs.

assess our accomplishments and to reassess our directions

and goals. We began to do this in July 1978. We all owe a debt of gratitude to the many scientfic and
engineering personnel within the Laboratorv. and to

s a result of this assessment, and of other studies numerous persons external to the Laboratory, who
conducted by groups such as the Defense Science Board assisted in our assessment, program restructuring, and

and the Air Force Scientific Advisory Board. a subsequent realignment of resources. We thank you all.

RIN.:::d:.TERRYr. (Cohk l :,



CHIEF SCIENTIST'S REPORT

3. Rt&DU arch itectures. toadmal s.uor ritsa rul age i

miajin ot oIt re'ptrt Iprvewts Ih itt'tt'imticaI

atti~ ttett.anld utttgii -grsearclh andI ul'Ith-t itnit L- 1i Laboratory Operations Center (L00) "a

MlI)) in te'rmst of' thet res~trttitnreI 1igrain. '[The littal designetd and in temitnation ('arted I it- er Intt

sec'ii 1 re~vi ots t iito i' Ialttratir~ s irgattizatitilt ltttt~'atls~ adinistratiit.aid in~itagtett itt

aid rt'~ttriv a., re'aligned to lI lit I t( i' ~ tt'~ 1 rtgram I hei jirograt in i it o i tiri-asis i n. luit rat hier %% itI h rel iefiof

itu re'. te atmitttttraiket dlemanids made tin the scientists antd
4 tig it i'trs %%h coi n i tduct antd mitt iitor di' I.altinratrr

For eltiort. tim ergedt tdn iitig, hli' p~rgrati oitk.

ri'.t rrtttri ng:
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%ra iagi'tttt'ttt antd %I, Citil Tact ic .114 aTti raintitig). t'vars alteati as ititaits of, i'ttsttrutg th~at the1 ongiing HM)I
Iritgrain t aailokue. rt'liw ant. ltiitttuial . andi cotst

2. Laboratory R&D1 thrustin' It'. ifeittjtt'd iii tacit (it' ifttiui. btut mttu i it 1 utrtattt \'. that it is aimed't at

I'~ thrtist tnt'a as inttt'ratt't I I) t'llttnt Itatlitg it) intit'asitug the 1tnlali lit% andi v'ase (if' I S l i t comat
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Technical Evaluations. There were muany mianagemrent Constraints inmposed by the operating systemr have linmited
reviews of the Laboratory during FY 80. as there are the effort to less of an R&D-based product than had been
every yecar. However. it became apparent during (he initially planned. The thrust to develop E~nlisted and
course of the programn assessment that there had been Officer Force Acquisition and Ilistribution SVStenrIS
insufficient technical reviews or assessnments of the represents the major portion of efforts in this area.
quality of the program. As a result, a Research Advisory Although the objective is quite responsive to Air Force
Panel (RAP). consisting of three scientists of personnel systemi operations in the current. or peacetinre'.
international repute in the substantive area fronti outside environnment, there is a clear need ito expand the scope to
the Decpartment of' Defense. was established for each of' include issues of optimization for combhat operation%. The
the three thrust areas. The first RAI) review was tried thrust towards a Enlisted and Officer Force- Management
with the Air Comibat T actics and Training R&D thrust Systenm. which is just now enmergi ng. will include
area dourinrg FY 80. The resulIt was so hielpfl i iii th increased at tention to issues of a ppl icabi lit ' to conibat
furt her development of that thirust area, RI' s % ere then operations. Onl the A hole, this thrust area. h ich incl udes
mandated for thet other two are-as. Ini addition, the A 111111 iii its rat sston the development oif n e% technrologv for
Technaical Ad vi sorN Board (TAB). con sist inrg of' the select iona. classification, train inrg, assignmueant. ret rainfing.
Technical IDirectors of' hc three operat inrg R&DI reassignment, andt force management generally, is based
D iv isions. the C hief Scientist as chai rmani. anrd a onl techno logy moist ifi riced of' reju0 eria tion. Tile
secretary, was (barged with the technical review atid technology base has had very little real expansion sincie
assessnen t of tit-l qua lity (if the( lahorat or rs H& I) World War II. but considerable refi nemient. FExpansion is
programii. IhI' TA B is assisted in their technrical rev iews5 niit feasible, if' coord ina te tech nology ad va ncemlents in
riot oirl[% b% the HA Ps. but also by Exteral Reviewers ot her are-as (such as 'omiiputers) aretcremployed. not mnere Iv
(Ells) Alto are coouniterparts fronii the correspond inrg to refi ne %flhat has been done i n ire( past. hot rat her to

Ilaboirra torieis of the( other Ser vices. .AIthoi ughI souch chanrge what has been done inrito somet hinrg better- mare
technical reviewis arid] assessments were begun during FY valid arid with greater applicabilii.
80. thle first cam plete round %III occur during FY 81I

Technical Status of the Weapon Systems Logistics, Technical Status of the Air Combat Tactics and
Maintenance, and Technical Training Thrust Area. Training Thrust Area. Niany of' the personnel auth
The I igi sties hi& ) fi sin a rea is a nely e x panrded one programinmratic pirolem ciii i this thIirust a rea %e re si l i'd
for thi' laboratory. The thrust in Weaponi Systemns during FY 80t by the functional trarisfer iof io' Sirirlatiort
I oigtic.. is evol% ving froint sounid brases (if' miaipol4er anid Technaiqueis Branrch fronti the for rirr Ail anrced S~ stein
hlirala resoure factors iii design and( Aveapo n systemls IDi visiotn at W righIt-Pat trrsor AFBl. Oio . toI thel fti'5 I
ac'quisitiorn. Similarly. the' work in Technical and c'reated Operations Trainirig D ivisionr at WilIliariis AF9.

fa in teriane Traiing is based ofi prior BR&DI in A rizonfa. Wit h thlis t ra isfer. all thi' e'riginrinrg HI&D Io ir
inainiterrarct' aidhirng aiid pecrfrmarice erihiarncemnrt. but flight simulation withn a hr lahorator\ %as initegrati'd
the expansion oif' thet art'a of' comncern and its integration into a sinrgle' thrust anl Erigagerrrt'rt Simrulatiorn
% ith thet R&D Il irai ateriarie trainring siiilatiari anti Techn ology. 'IlThus. corirlporierII tI- nh'tlapinrt'nts are, test ed orn
Corirptiter aided inrstriuction ill technical Irainig art, it,\%. th ii' ivariced Siririrlatar for Pt ilot Tlraiinrg ( \SII') arid
TI'hi' ( ri'. Gruip. Te'arrm. anrd 1 it ( A T) Perforrianace evaluia ted for t iilit\ iii bithavi oral i'x Jriiiits. Their
arid Trainring thrust is also ant earr'rginrg effort -aid one biehavioral side' of' t lit'- thIrust area is rt'lrt'strt ed ill thlit \ir
hat is r'rinplirg tit' tour irand andr cotroil svstt'r0 as air Coumibat TIrairninrg thrust . Although it shiould l Igicall\ Ire
irirnre'r (oir '"carrier signal') ili whicrh tor bergini. with llt-r rriv'r oif' Ire eriginreerinrg prirgrarn. it lhas inl fair liven

thin ite'nt of, mfovinig tol. til'InaaillItr'll it' pe erfarraict' drivyen, in) large rmieasure becausi ' Jal irmalarice iii
areas a~s siriri as praile'. Tlhei needs iii this thrust area resources ietwceii their t~tt- an irmbalance t hat %% ill lit-

* . ~art' cle'ar erittighir o prorvidi' a ttIliriulog v hrase for lite c'orr'cte'd alring tll line iis begir i during FY lit. B.\ F) 8:1
TIPlel i en vr it ski lled piersonnril arid riate'rie'l tor theii or F) 83. thet resoturce' balance siioirldi have shifted uithF

operrat inrg %lajttr ( oniriards of' tih' Air Force. PEspecially tfill. gre'ate'r proporrtion ii tre lhha ioral side oft tire-
nottabilt is tlilt' ateti'it i giv'r throughiout thiis thrust art'a prograrir %sher' t li' rt'quriirerents ar' rio% cortsideiral\
to issues itf appl iralili t\ to corimbat operations. The gneati'n than th oiri un li(' r'rginrinirg side'. T'hie thrust ilri

- 1t~~~rigrarir inl lhi area is inr troo 'lirriiary a fori to pe'rinit 01 ;enationral I int Traininig is r'rrrrrgirig. A ithi isse'rtiall\
ants thing itther titan aml asst'ssttie'r tf ifts pttitttal antd its ruo i'fforts havinrg been e'xpe'did ton it dunring i' lit).

irirpimm st1 rualk.t%. bonthI of "shuch art' resp'ctahilv high as
biased ion ptast pi'rftirtiatt'V. General Comments. \nr annrual re'pourt pruivides at stat ic

pit'ttri'-a ponit il iniert-orf liltner de n yrai i prrnarin
It ith is. ill t i' last anlalysis. thi' v'.Ny surbstarnce itt the'

Technical Status (of the Manpower and Force labntrattnr\. 'l'll(' rlirei'tiors itf lii' prtgnarin art' at least as
Management Thrusit Area. Tbethrutst iii d io rlrir r'ri iln lit rt artt as its cuirre'rnt statuis. \iid hre tiit' e'valuinat ion
tnt art \ir iFori' t iilian \jtpraisal S ' stI'Iit i e I it, va' i-it (-fe'ar: The' directioin is pnrpi'-ttt ndeve'lop arid
riuiirrtiitts (ifi lit- ('I if Si'r% ire' liftiorti \i-t (of 1978 is app~l\ lit- ti'chlurtgv biase inl trder tnt inrenase Ilit'

unli ig thnnAit antI %ill hit- ruin p'l ied (N )ittlti'r 198il itnthahi Iit.\ antI e'ase' of runtliit stittiss.
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AFHRL THRUST AREAS

General Description to describe all three levels-thrust area. thrust, and
subthrust-are dynamic rather than static. They may be

The Laboratory's R&1) program is currently divided expected to change somewhat from year to year to show
among three thrust areas: (a) Weapon Systems Logistics. valid' the identification of both near-term and long-
Maintenance, and Technical Training. (b) Manpower and term objectives, the planned transfer of thrust component
Force Management. and (c) Air Combat Tactics and technologies where appropriate, and the approach
Training. Each thrust area is functionally managed employed to develop the technologies and systems desired
through a Laboratory R&D Ijivision: (a) the Logistics and for enhancement of combat success.
Technical Training l)ivision (AFHRL/LR). (b) the
Manpower and Personnel Division (AFHRL/MO). and (c) General descriptions of the thrust areas are given below
the Operations Training Division (AFHRL/OT), and on subsequent pages. Diagrams portraying the
respectively, respective thrust areas are also provided. These diagrams

are employed with highlighting in later sections to aid in
The thrusts and subhtrusts within each of these thrust identification of the parts of the R&D program being
areas have been defined, with certain of them still in the reported.
"'emerging" stage. The "'architectures" that are employed

Weapon Systems Logistics, Maintenance, and maintenance training, a system for making major
Technical Training Thrust Area decisions about the management of training, on-the-job

training, and the extensive use in the Air Force of the
The prime objective of this thrust area is to provide available technology for computer-based instructional

the technology to ensure effective and efficient support of svstems.
Air F'orce operations. This support includes logistics.
materiel and human resources. Special attention is The third thrust is aimed at improving the

devoted to maintenance. Also included as an objective is performance of non-flying crews, groups, teams and
the technology to ensure effective team performance in units. Special attention is being given to teams involved
ground-based systems. The area consists of three in command, control. and communication systems
interrelated thrusts: (a) W:eapon Systems Logistics, (b) because of the pressing current needs for improvements
Technical and Maintenance Training. and (c) Crew, in those systems.
Group. Team. and Unit Performance and Training.

R&D investment in the area of these thrusts
The first thrust pertains especially to the logistics proniises unusually high payoff. The potential to reduce

asipects of Air Force weapon systems. It includes three cost and increase weapon system supportability is high,
subthirusts. One suhthrust is to develop the technology for because this area of technology is quite underdeveloped

the integrated logistics system of a weapon system. A and initial big-step improvements can be made. The
second subthrust is to provide the technology to ensure thrusts, as well as most of their sub-thrusts, have been
effective logistics support for combat maintenance. The the subject of unusual high-level interest. Special
third subthrust is to improve the performance of scientific and operational study groups have stressed the
maintenance. need for increased R&D in the thrust areas. Requirements

have been indicated in recent studies and guidance from
The second thrust pertains to technical training. hIQ USAF and the l)epartment of Defense. and in

ith special attention to trainiing nlaintenance personnel. Logistics Needs from the Air Force Logistics Command.
The subthrusts. in turn. c'oncern simulators for

.AI.
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WEAPON SYSTEMS LOGISTICS, MAINTENANCE,
AND TECHNICAL TRAINING THRUST AREA

Prio~r R&D FY80 - Thrusts Projections Over Future Years
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Air Combat Tactics and Training Thrust Area Maloitace. Measo rententof ill rcre% T ratining
Read iiness. V isuia aod Force C uit g Tech nologv . aotd

The primte objective of thtis thftrust area is toitieo it f ircrew 1'ra it ing Tech ioology A ppl tat ions

and denmonstrate moore cost-effective trai iii ttg strategies
a rid t rai iii ng eq i pmon ca pabilfit ies for use itl Thel( Engagetiott Simulation Techotology t hrut is

itataiitiitg or improving the comblat efftectiv etless of pri marl lv eiigi neeri og R&DI orien ted tiard the

I S.A I aircreu% members. It adidresses Air Force goals to developiteitt ofi algorit tims. sofl~sare. and hard~ are

provide tra iited a i rre~ s lo ca it effectiv e l operate tecimciques that sitpport the operait ons iinintg R &DI.

aerolspace it'lticles ii tder bothf triiiiitg aitd combtfat A ttetttiti is focused oil the developtert of' ittissioi

(cottilitos. flThe area irtisist.s of three thrusts: (a) A\ir simnulattor contptneitts antd subsystemts that will provide

Coba Traininrg. (bt) Frigageitieo Situ itlat ioni greater trainitig capafiilitv, at a lower ttst. It itiolves

ItrTIMlogN altI (c) ( perat ottal I ilt Trai ig. The first skiilfirusts ilt fnmage G etteratii. \ isual IDisplays. Ntotioir

Mid thiridt flirosts. \ir Combllat Irairig aitd )peratiiial and Force -Siniulat ott. Wilaitced Sitirtlalt-or(tncepts. and

( ilt Traittitg. iit~olve ft'faelmitral traitiig teseartch. Tlie \dVatiCed 1'attiCal \ir C :uiitia Sittiulatioti.
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TECHNICAL ACHIEVEMENTS

Title: Comparison of LCOM, R&M, and EVM Models processes types of data whichi arenout handled btv either
the R&M model or the EVM.

Description: Three support-resource forecasting models
%ere comipared to iden tify sinmila ri ties and differences in Utilization: One iminpact has been a decision to initiate- a
their capabhilitiles. A ruong t ie( factors exaiined Were their new effort to c'ominei the II nimodel anrd the( EN" N in to
nputs. methods of processing. outputis. and iminmed iate a single average v'alIue model that will incorporate the biest

utility in providing useful in for mat ion to Iif cy'i'cle features of each anrd couple r hero with the ('tsti ri
tost i g a(ct ivitit's. The' three models comipared were the capabhiIi ty of' the H MCNM. A second iminpact has heen the
logistics comnposi te model (I .( ()I the rel iabhility anrd recognition by the U 0N1 user commnit y i of the potential
iia inta ina hi lit,. (ROONI model. anrd the ex pec'ted value value an d unique capabhilit ies of fered by likheaerg
iiodel (EN\I.IA() is a Mon te-( arlo simiulIa tion model. v'alIue"' approach to resoiurne forecasting. alonig with anl
u hie Ib oth ite R& NI mode'l anid the( EN' N are a verage increased undrersta ndi ng anid appreciation of how thie
va ho'. pin i eist ima te miodels. The puirpose If' the R&M mIrnodel and( thlit EN' N rtelate to t he' I 1simOulation
it toipa rison Aa s to, clea rly define, the iniits antd i il el.
liitat ions tif each for ust' in supporting % capon s\vSteoIis
dt'vtlipmrit'i . ResulIts indicatedl soime tdegree of overilp ill Benefits: Results oif' this e'ffort %ill ctomt' to fruition in

ix dual capability hutl. nioi cl'ar-cui ohniating b\~ -,n fte follow -up effort. iii which a composite' average value
irrotlel (In its pre'st'nt forim) tof flit' utilitN for sp cfir' miodel " ill he developed from the( R&M NI iodel. t h,' EN NI.

pu rlowts ofetidiher offlit' others. Fort her dt' vtlopir nt anrd alrid the RMNI A. The ne odl %% will piromide a ii
rt'fi nt'ilt't of' flit, modls couldl revt'rse this conclusion. It e'conomiical capabtility to supplemnrttt uise, of the LC(ONI ftr
%%a, founid that the' l101 NImodel and flte EN N1 art' siiilar. re'source rt'quirt'rrients foretasting Ini situoat ions %%ht're'iri

hutI rioflt'it ietal. illirii of'iii s protctssinig. anid tdata availahili ty. timei and facility rcstritiioiis. antI
tn1it.'flit' ENl nae i'ttris'ifcinig Input atcuracy requiremnents tcall for altt'rnat iv e tasures. This

data. %% [iI i li h& NI modiietl piro ides tint puts bit' tt'r soi iit'd situa0tion ii ( be lu~I~Ypir'ai oflt- ea'r'ltJ f Il~ i Ae taponu

iti aidl %i'aptii .stinm plannr,. T'e H& Ni miotdel has been S sIciii de'velopmet.
it'tirpttrau'i in a hI "t cilt' tctst iiiitt lt- Heliabti " it. AFIIRL Contact: Sharon Nichols

1N 'N I. %it I fiirt ier di-lop'iiiini. ittili alsi Ili, associaiteid Wrig-Pat/Lrs FB0)1,1
ireel I , i i a cost moiiidel. It w a,, alsot find thatt Writ-Pateso 785-5910454

IntInngfu o turujarimir i'tm tr to~e n i (% i u's1ited %alunt' ruomtia (853) 25S-01
iuiitu', and l it' IA INI A a- uiffitidl Iit'airi of* theiir om'ril(1)2-50
e'xtrveiil~ tifl'iri'i iatunre-. IT'e 1,(:()\ is th1 iuaiic anit

"b

ii t. mipr rmiR- m lealn
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Developtneill of Maintenunce Demand Nirtrics- 11"MilT(" imil operillional ifalit for deelopment (if lite

I and 11 11141111.1, and vqililliolt. . The hl"i'lic, Coln Im'i ir Model
%%il itvd a fliv ba'i, lor fill- inillkllioll model'.

Description: Mill I'volM iCil I 1-vare"ioll I'll Ilo!"1011 I NSITVZ- 4' . Utilization: of llli .11ok Ox.. 4.41111111111tr

oflcrilliojl aclkiliv . and volldilloll, Ili ifllljlillioll 111ollvk and vqllalioll, ) call Ile 11,4-d

Itlifilitellann. demallil rall., It'l- vach Ilb , \ AVIII 01' all it) I orecil'i I liv i In pact Ill % ariml, fit i m-, ,I maillivilallf.t.

ili I-cral I . The n-l-e-ioll vylill loll, it I-1. a [fill iua lilt- ill (flit itpm% el, 01141 '111'Porl Of 1111)1114-111 oil till, 1-vildilit",

aircraft ill -vnvral- The etitiatimi, it ro - i t I t c f 1 (14 .4 1 11) (if i1i I-cf-il I I Ito I k no ,ioll'. Thr loodek and e(plat ioll, call

,lippli-no-Ill. of, I'Vplauv. do. trallitional 11 limil., of, ako Ill. tlwd to lilt- rc(Iiiii-vinvill., lilt- manpow-t-

,ortlt, rate, zl dt-111111141'. Ba"i'll -Iwrv arld (Illlmrt v(Itlillflo-111 Ili form ide de.-irvil/

11poll fill- 1,1111allon'. lit.\% Illailliviliklo .1, di-m illol Iliviric, I-e(plil-vil leI-k lit itil-crilit rvm lillv ,.

vre dv\ 4.1oped I of. 1114. i 11 1 it ., Compoile \10(lvi

to (j(.Ijrjjjjj(. lor mitiolenall(T Illillipm(T 111,11(fits: Tliv olodel, ;11111 1.1111alion, him. two maill

Mid other '11ppol-I rv,, ) I I itv . N I to I- k i , I to, i I I I I I v I I I - pro\ i(It, it 111vall, to delerminv rvom-re

toolcrtakon Ili de\vlop Ill-od(lCliOll [-v(pi 11-4-1111-111 lot. Iv\rl, of I-vildilles'. TII1-\ al'o

'fit, ill I Ili (vq,.. Iliclival. holliber. pro6de Oll, lovall, Ito pf-l-lorin trilliv-oll, jf1loll" \arioll,

111allioll'). Mid ill till- lo-icill bil'i, (it flit' IfIl\v, Ili malilmmo.r. Iwrv . ond iiI)port equipment if,

-tali'lical 
oll dollar voI, and oil lile abilit of it

Ivill to Invi'l peaci'l illiv I-violi nv , illol \% art 11111,

Thl. lo-olloct, (of Illi" pro idt. more llit-lit ob.il-cl i% 4".

iltTlINIO, 11141illf, of 101-1.1hoing div illaillivnill"If, (14-Illand

ralf" of W11TAl ilb"\ , thim Ow (.ollllll(llll\ 11'I'd M IRL Colifflet: Fraill, Nialler

lool.f. arcorati, \111IM/I.M.16

pri-do-tion, of Illaillo.q.owe (1villallil vall., it ed ill

Voltiollcliolt %601 [111, ilv\%k re.,otin't, \111o\oll _,8.-)-)910

if I to rr 11 vr 11 ],it I v A lilt no-l-cia I 13) 255 -51) 10

m a I I toil of )_ q to i 1.0. 1 it I. it o 1. 111 it it lenil Ilve

lodol)(mer. -pille, Mid 111111411-1 viltlilillivill. Tille: Oplinlizatioti of Formal aml Display Options

for a C0111111111,11 ler- Based Maintenance Aids Ssleln
Beflefits. Till- Ill-odoct, lit Illi, \%ill pro\ ide mot'll

ill'i 111'alf, v llololloll, (it (114' dvoliold flit-

lkitw Tllv Bescription. re'vill-ch delermille'd lilt- I alld

illio the dvlvrtilillvv ill injormalion I-equil-vil 1) * \ wellilical 11'er, of a

technical ordvr.,\,lvm.0I' prinwconvern

llltl allowli" lot- N-relliv limilim lavlorsvIvIlivill'ol litiliziligillelmmel-of
1- it Vollipoll't, to optimize till- information I-viloin'd to

,orrvtn\v iti-i ion to lit, I aken \\ 111-1-v illai to WIli, to"(' Ilvrf orin to-clin ical tj k . I I \% ;I, ill-lerfit i ro-d I flit t if

I It-ill it [ol it re it it it lla I k 11 i gh or (it hen% im. 11 flavivIlla ble. COIlipliter %%ill perfifil 1114, 101 vlvvl lilt- 'pecific

amomil aml 1%pl. Ili dillit rvquireil for if -,kvn liik. Thrvv
AHIRI, Contact: Vrank Midwr

1: 11111 / 1111 \ Iv\ vk of delail mert. Ilvv , hcd allot allill-opriall. lovlllal

0I I V-) 133 \\erv (11.\vloped to pre'ent llifla ill all loillifle lorillat lot.

lilt]\ 111jillifiril wclllliciall, In it Illore liviailed forolill lot-

Commercial C513) 25.5-5010 II-clilliciall., \%ilh v\lit-rivilve: and ill it 'tell-11 , % -It'll

format tol, fill. fim ice filechimir, In alliblioll. * pool", Ill

Tille: Models of .1111tintellanve Resources luteractioti vvvilic informalion %%ill be ;1\ ailable lot. ;I (plick

111) oll prolvdill-l-'. vic. \11 Iv\vIs allot pook \%ill Ill-

amplivilivol Nilll illil.,11-alioll, thill gralillicalk the
Drscriptiolot : I onipmer-Ilawd imillalioll modek and T-

lv l. \ filliclional keoboard \%it, dv,,i-,nvd to permil till'
rv,,rv-i(m vqoafiofi %svre ill-% elopol if) 1-

I tim-r- v6lb iiiiiiijimm 1.%pijig 4ill if) interface "ifli flit,
atilom.,

jnlrl . allil tlj)porl v(plipment. The 111mlek and

1.1111al ion, vil n Ill- 11,1.(l 14) 1 orecil,11 I he i 1111larl of N ariolls I Wlization: The rvwa ro -If i, I I(- I n4, if plot ied ill ill(,
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lulede ilit.u-e il ii. iiviitj , a Iae leliltiaf Desc-ription: tie~va-aili Ia eleeiviiii-ee t hatd!~

ieieleiiehilie-iiig ie-ieiire iralll 1111, ad eeeitrailli- iiii-flieieiit 11 mllt I. eii eiejiiiig. retldiillfe. and11
e- ii.il %%it l -. igiig ia-k to Ite trainledI it) formial ii~ lgiiiiidiei tld eeeiee it fa iele

J 41ailere ii i ie.e i infr i . Iti i l ii eiiillt e i li 1 eit tat l i i id

P iiilIlierviidI (3fI.A , 3t- 188 :11011 . mill
t 

n-iaiiee. Thee-i, 4eee1il l eti i ill irec-a-ee
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Title: Designi and D~elivery of Flat-Patiel 6883 ri-q arteent . (,1) itt1 ginou %vr~i., adjucii t
i u lator for Comiiparison with I. 1rev-Di )i e nsionral kim ilgi ifo re~t- a - if)) aIt n p; procedure

Ntajnena..ee Simulator ald tll ttI III(I I oi.01)degrvi oi I itrtttrmta nvii ni i ri ilZg

a nd W~l wt l tiau illt tlan -lntall~ rk r

Derip~%tion:T b (ttltt*a'tS ;tjtjii tI iii tia-ittit altpnv (.i)a'1 ul li, mum

S~titin ItI~aria ll it iitrili (. ) Ila liit vo tlz to :T i re au %itt~ l l 42(a l 3 ita f l- m1

flit F-1I I lruail.The imuatoruillsub~~pind\be smultor nd fit- aoiate docttrt via t r3)uired fill'

Ilsed ill 'llif......t'.[lit,.impart.of'Its\............................an.............of..lit-.in.oator..The..........

i ffr ei I ii eaI e l f1)fi nI frr 1 iIlV1) 1 1 % l eti lze fde l pin ittr ILln r e fLr ieti fI r, f aitvIs l i Ior.ifi I fj1ic, adsecl51 9 os d .1igtanigpogai frn\
-i uain4n tcncltann n iw un o wao ,se .. uha lt \ miv n k o

lii-or a ce T e k lin o trctr %lldv iI i H t iul ni , fr mig f 1\IIll (fi-a2a l

palle Uiltlao pro%- if-n vo-pnbi triig- - -.il alvd rifevti lvi pato ( ce ovi% lt



Title: Handbooks and Model Specifications for (lhe be effiiilv trans.lated hby a Systems lPrograrin Office
Design and Development of Maintenance Simulators (SI't) 'l'rainirig IDevice Acquisition Nlanager into a

pr-oco renien t specification with th e aid of the S P(
Description: 'Ilh objective of' this st od v is to collect, hanidbhook.
analyz, and( docurirerit data in order to develop) a set of'
nt roduci to ry haindbhok s for Ins truOctinl IS vs eni rh'esefproced ores %d)h iperri e on eliironlif. 141it

I )e Velop roe n (ISI) teais and 1'rai rinrg S sterin a ni daa I )riiessi og eqil ponen t to ex~plore the feasi hill (V
Acquisition mraniagers inivolved in requirenierits oif the technique and to assess the inipact on thle tilne
de-velopmnent. design. an ri pocure iient of riiaite nanrce r eqired ii co nduIct in g IS I). A separate iiiodeI
siiiiulatrrrs. lIi addition, this effort requires the specifivatirir/haidhoik will he developed for SP()
development of imodel fitnrctiontalI speci ficat ionis for thle per son nel pro vidiiig a f ifI- in -the - 1)a iik iii tde I
des igin of hothI organ izatiounral anrd iiiterriied iate level spei ficat ioni anrd a handboo1)k pr-ovidirtg backgro unrd anrd
inin te nan c ira i ninrg si niuliiftors fur ut iliza ti on, iii i riforrriat ion releva nt to the speci fir requoi renen t. Th'ese
residenit school anrd field t ra ininrg cr1vi ronnrien s. Th'le six - en tries will he nii iier cooird inrated with the ISI) rirodel
sic;) approach that will lie used inivolvyes the collection. specification toi assure that traiinrg requiremnits are
analvsis, arid dncrinieritatioi oif inrfoririatirir on the fulfilled. 'l'his % ill also 1iroivirle a hasis for acceptance,
design, fabricat ion . arid Ii fe-c~cle iiaint ena ire of test inrg to vr'rif% that the device does iii fact in-ovide the
riairiteiaiice sinriuifatirs. T[his research is binrg conurlctedl required instructioni.
bi% a conitractior liriogli a pr-ocess iif' irifiirinatiiir
reqiriiicts analysis to inrcludne (a) developiiinit rif' Utilization: It is ant iuipated that the resultant docunieit,
techniiques arid dcisiior airds based 1ipuiri 11rn anal "1sis of' %ill lie useful to ISI) tearris un ring the devfruprrierit (of

fiiirteraruetask ulassificatioris arnd (bi) devefuipireut of traiinrg specifications for riainrteiarice sirirrilatrirs ard tri
gtiilliues/hiiiniiooks. arid iiodef speuvificat iuurs whi - the SlPO activities in the transatioun rof these traiinrg
iiuuirprrate the Ireuedinrg data collect ion arid analysis. rcrquirerierts intoi erfuiipriiirt specilicat urns in such a % a%

Trne 151) hiaridbouok prri es 1rocl tires for (a) that efficient andr effective' training dhevices %ill result.

deteriiirg the rirost effective Iix oif, training FILCnat Ed rA.Sih
eqiipnierit (tra inrers finiiinlv i ose b li % 1 studlern~~Cnt fact EdgaIr SI,/ tIiT
pr-actice requ iredj tAskparr -task aciii es) for al tYIpes o~f Aor Al-. CO/ ll
ininiteniafie training reqfuiiruiiers. (Ib) prescrih ing the lwyAI.C
ro1ost appnipri ate design featuiires an tu ra inrers. anrd (c) Airtovori 926-1380
rdioumeritinrg iiai riten ariev siiiulatirr design so tflid itt (an ( uruiiniercia I (303) 3 70 -4386
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I it*: coni ptrativ Evaluatioin of hfigh anid [trw di iilimri. lit isir, troiral r'leti ei , 14ritlefeil.
Ft'l 683 Majrrte ine Simulators with Actual and attituiiriial acceprtance i thin allr rrperationial ir
E~qu ipmn t TIraiin rg orrirnard corurse.

Deiscription, Tlii I flrri g quiest ions a re toIt( h Utiization: Stuiderit, trainedl (irit- 0883 3-ID inrulatrr
Voit1iderr'd: (a) I to siirtilators trajin studt its e.il titi~e purfrmred a., %%(-I] a, sit dewtt tralined oit actual
aid rlliviiotI a., dli aitrial hardiarr'f am1  (b) 114)%'% veqioiniii. del'.Fite le." thali otim ial co aluat ion

Iht '. Nh do1 simuilator and actual liarrl'.'arv trained C0trilionsri. Spier ificall% no signtificanit difference, Ill
'Iodent I, rai. Ier ski IIs t o t he real IA ori I o o trouble-tootirig effectiket-ss or field performtance' '.'.trr

trouble.,litrtnig trrlliil" found as a function (of training or testitg rIoiles. Sinlce lilte
(i883 tr's statiolt %a., toite oflte Imore reliabile stations.

.11 11-1 tie rtrttleilt rIiailicriiat tectiiciaiis Itoi flit- (r-(I sa.ings mtightt lit- sigiicawrl' higher if' simutlators
I h1 r~rei~'.ractuial equripinit Is trstotitari l could replace I \%o (or mr it oflthe tenr different acitual

rinrjrrr.rd for t ralininrg. \, t tra iinrg rde~ ir. ar trial eqrniprrent ivt stationrs cirreitI ilii use. C omptjarisoni (if
1111lirriri rvlrrdos [lot reatl I ;rrrrriit Ow vrtrirrrlrt the( lois fiilrlit N (2-It) itiniatror '%%.ith lt ( nIhi r firlelii'.
lortir IIIa Ito n orf in t I It. itt i o[Is nirersrta t Ii n vtrf (3-I1)) simuirlatr andI actuial erqiitnirenr is rutrrfeirtl\
II-oil Irlerllnnr irtg ;rtrlilrril rnrrinrrI tg I rt-it-ert l it uinder%% a\ . 'lhnti simutlator ha'.r beent rrrtlttr i "-
oprlioinal itting,. Les, vr'1 niv rval-tirrir siilatrr training (1(-\ tn's Itor vars. ini tIiodnnlngicall' soui nt
(to jtr-s'ss tflit, caltalrilit\ frrtmiirilitrg triintirg. stirrrtvr-rii~ i murtlatoir '.ersrr at-tral riluiprrnrii

Iihh ncorpoirrate, ha~ndi-it practice tir Incrasr t r:ri in rg effirtikeriri" allo lIf Ic cv (.lst tr
,rrr:li1,v.Iinirg kill tot aI samplr nil firlil-rolatri rrrrsprittiitnsl rare. Hreadn11

tes to pierfiormr tlendritl argrl'
Mirrtrniancir pirolemis Inl adillin to irulirti' si kills tort slijfiririr n rui i t ofskilledI tak lerfrrrnrr. 'Iio
trI Ittrrg 1. 1irnrpeil ilsigritr rrrrrrrtrr-Irasv Itrairiig aiurr rsich rvardiitrs. rrrpiiial dlata arr rrqirtr it
-intrrlatirs also hta\. Ilt portent ial Ir rrlraie mre asi-isrrh litflloni rg quesr.tiont :t. For "hh tatsk, andI for
v\pvittl r tital eq(ipiiiilrrr t- rr r1wrrttiiirl rrathirtr'.i To \hich tramrirt I, siiulationi rtrrrr oiflirti'. andi/rr
Ii i- in. (rheiji I' rrat aret rriIrid tnt iitriiinn tflit, telliglitit tw hiatiaral rilt~imihiritr

Volitiruts andI altrirr'at t .1 si niti at urn disigris '.'.Ili,.r

ri-til job irlii iiiit Itrstivii ftrr thte lreast rirsi. A1Rll Contact: (,rarrl N1. I tigitait
\I111/IAM

Major obilrjIM ., orf 11i, riatlttat rrt airt io ruinpin-. to I'''.r\ \F CO II 80t230

inr-rirtrrir o~ll tnatia taittitair-i ijtttprrrittt (111 Commriiercial (3tt3) 370t-3301
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FIideit: Ih'eliopinviit ofi a F~lighlt Simnu latoir
Trubiik'haaing Trainer

Stats a d m rsea hi~tit l tla iltdii 41.

flit' l j llio , l r Il ilr arc . 1-fli w Il il O l
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I lie ref alilits (i' ultrasoioc iiodvsrruci in t sf litolis

% ithi airraft miiiiii'iaue program, uftimatelk
resulting in saf'er. less copstl IV kFgon adHih
(ijierat ils.

.4FIRL Contal~ct: (apit Philip) A. Irish. Ill
A F I IR 1, RIJTI

ku Io~rii 9)26-1I380

Title: Interactive Computer G;raphics Simulation for
Intermediate Level Maintenance Trainer

Description: 'Ill(- foteni al b'r ioiieractie com fuller

grpisto p)rovide( imrt-task simiulationi vamilit % f'or u v iiu u
nullilmi'lilce traliing is ver '% high. The objective of' this k
effort is (a) to dlemoniistrate the fevasibilit% of' using
iteractiye gralihic.s ,imulatipo as a cost-efective adjunct

in l'arlio'ii'llr IIII~t- go nFIl68 iieraviiii(oiiiopiii-r (raphi.- Simolitionr of V- I I1) IMt3 Higt

iii~orter/Fligfit Cootrol., '1'est Stat ion and( a three- Cmnv.rl.'r Test Stationp

dilot-lisiooal ,imulatito. (h) to investigate, the training
effect i%( chess of* grafill ics simi111 at ill. (c) til dvelop) a itle: F'unctional Literaev Task Inventorv
hio ictional sip(-(i i'k-tioii tor a lo~-otstanld-alono

l~tralvi grphcs ear ihg 'IV iromnirit () t efllrc Description: AIlhoujgh the Air Force has been much
s11(11 isslIsits( color. fideli t. and resol ut ion concernewd %~ith thie proileit (of making sure that the
reqirimeoit,. as %%veli as em lililt-d irist roietona I literac-N demiandis of at career field are- not l'e~ond the
Arateg'ues The test biel %%ill he built onl the e\ist i ug 1W ) cp-acit\ oif' iersoll nI assigned to that field. no stud\ hads

i'apbi lit is. (If tli' itinifluter-laseil inlstruitioal s~ stni at1 lieur 1wii'ofirmei to determine- 1lrei(isclfy %%hat thewe
I o% r \ 113. vlii a jiabilitics juclolt.i data vol'it -ionl aol l'll eands are- for ilif feriii job~s. Also. ti(' consequences (if

ana I ll5 fooil r-ass ist ed inst riotion. aniod 11 fiiiti'r dit mismlatchi livetei jobl readling dlemlands and( pi'rsonllel
gra lhic- generat illi reading alilit " have also not been determiined. The

preselit effort represents the first step) inl the attemplt to
Utiilitin lb'i, researifi %~ill Iprodiwe a graiiiis- oliainI ailsmers toi these questions. Byv means of' suicssiw

siililtiil for 0i8 8 3 
test wttion tasks,. spieifications, for a ivilivs of' tr~oit. data analysis, and survey instrumemit

dv\ iis ibe v ii'argted f'or t Ie I raii -i inuroll ileil aind refillelil. a nmt odolog-v for thle task analysis (if jobi-
a research Irst lied fomr tlir resolliio of (it ssue ass.ocillti'l related literaiv% tasks is being dewrlopd.

Fuirt li'iiire. the Itest hedl call li, cidivsibresb it, it tizio:hevntiia roduct of this effort %%ill be a

p nilo lit- ,e sict II o'i or es ta lilii li tig I ii t jiI io I field-tested slzrve- instrinot fior use' %ithin thei
Iseuicifatiowis forii a arlet\ of piart -task t ra ili og franie\Nolrk of tOhi \i r Force occo fiatilinal survey s~ stelill

.iililatioills. Spirit it s~steill coufld Ill, used I)\ the Thtiu fe allhiiristratiiln oft this siirlei iill allhi the
P'rogrami O ffici' inl Ibterili iiing least-cost si mu bi is. Owiracterizat ioi and( clusterintg of' \ ir Foirce loh.s ill lerill

I;rasjihic, simlulationl bal e liei'h siii'pissf ulb. i'oijloP.i'i ill iif' thfei r fiterac ' task demanils. TIhis information should
Iiiall eIi ionll ijiratlr andi lhainicteiiii'railig uftimatel\ lead to more Jol-specifi.jbr~~n edo

ltluatlions. TIhis efflort is e\trelili'f in fll ritawi il ilul irmemI li iiIIra ill, 0. iioire fwires' andi iiit-elei't i
diterulin ilg theii correct iliatlfi for at t raiiin task am]i its filrsiliiill assigililelit. .and hietter design if k.ir lorpi'
graliiis le~el simlullatiol. Teresults of thlis i'ff'irt msill lhilliit.

fle11 .41io r~lol gridlcs11.1.1silildlillslot loV% AEIIRIL Contact: Jamles 11. Buirkett
%%vl~hilis 5'ii ailif eq~u ifmimtas %is l as for ciirrehlt

iiir~ %[-'I] CO 8023f)
.AF7iRi Comntact: lBriao l a lfuaii \1itoill 9)26- 1388

\fb11IAM1 Co i-ca (3013) 370- H388

lo(is r\ \FBl CO 80IH230t

\ illioiln 9l20-3301I
Commrciai'lf (3013) 37 0 -3 391
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T ilt': EvAaluationI (of StandardIized Po~sitjion Oriented Title: Task Proficiency Evaluation in Air Force On-
Training (SPOT) Svstevn the-Job Training

Dlescription: l it r-citgiilon of' lilt, ntd to dt'~otei'luort' Descript ion. iff.it' jectiives of this ri'searchl are to

iia nagvi init at tenitioi to ( In-i t-Jolt I'raiimti (MTF). [lit- ilt'%(.elop tk b'lirofivieic evaluation proci'dures
Iti orce c ittravted for af larg i-,calv %. A4eiiiS atlal.%sis of sp-ii'tfiva orietedtii to (hi-i ht-Joli Tlraiin g (MTii)

fte MT iJ'' rgrani. %%hfli1 %Nas voinupfed ill I h'eiiibtr requiirelnelt i for botth inai ntetiance and nonnial utenlanve
I ). t' t tn jritetiaes diaedI ths nl~ss altitfiatioiis and itt 1irov'ide olierational guidelines and

ast. (fhat trainineig tasks % ere nt clearlk de-flined. Tlhei most traiinng qutality control techniques for iit'% ajiproachi's to

I itaf telt inl tietelopingy aiiv t N raitint, p~rgraiti is Oil 4 it I liatIi it. rFi't Oil evafuation j~rot'edures

idetiialtion otf lask traitning rt'qiirintws. it nlts these dew 'ljte ill this effort it ill hie ttst'rilttd iii a handbook

requirentelits are jirvci.efl and plal ~ iffed out(. it is for Utse bn 0j'! administrators and stifter~ sors i

otearf ilifttissillt to dt'vill a %altie lirograin. 'IThe ewsori g thfat task jtroficiency evalutat ons art- ling

Sli'tialt% TFrajininig Staittartl. N~hhuh is pjresent lv used tot Coidtactiil irttpirk.
deve-lop lit. M T Jolt Ilrttitit'nc N uie inl 111111 case's is

11110 ich to genleral to ble tisetl as a task fist f'or )jTI. It i, Utilization: Theore is af retogo iyed need for better

saliiwtior * as at kisit doctiint for dii t'ltirteiit of ofora tiinal pirocedures f'or dtle'rmiin ing %is et her

Catrvetr I Iclopnivtiit C ourse,. techinical triniing couirses. i ifl i % id flt raint'ts il M )progratis have attaineiid

LtIM] Slit'tialt N Kiittiiledge 'IT'sts: liossver, it lacks the fwr'tcsafrN task p)rtfitii'nc% . OJ'T task evaltiloti

specilicit% required for task traininga. HI SAY- is ptiotttelirt's art' iitt curritit fv s obijectiii' and standardized

t'\1itriiit'iiing %ih i peNIositioti-trivnted alprtac to it, 'v% shoutld i.IitclrIl1011ailfac

OiT calle-d SNYOT (Siaindardizt'd Pttsition Oriented specialties. 'This effoti isill velpbtre and tr\ utl fil'l"

TFraiing). Illt th l rotoI~j st in. occulat itnal survi'' alti'riiatkiits for (JT task jirtifititnc\ t'aluaiotn t'sigti'i
diata art' used it stlect rt'qir'itssadiliti~jl t ttiitet(t(so Jl trainers andI inaa 'rs ii) hi'

IN fit's. MhT caLilt lii'n het re'quired for- thotset'asks associated Field. Tlttst' iiiN tichniques thfat are foundl to Ilt' feasibtle

%il (itf t it'art icufar jtthiv t o %%hich af trainee is assigned. ii ill fit otili itied ill liatiltoks for field i titpb'nwntalionl

'T'e i r F'ont' fluian Rt'sourci's Lahtorator% is (lt'iilopitg
nesN isavS tIf torgatiizing tiectip~at ital survev data stt that A HIRI. Contact: Siteliti V. Offut

theN tani bel usi'il itt design %arittus cftaractt'ristits tof' theLorAF.C 803
\se '. he endi pi'tdiiti tf' this t'ffttrt \s ill Itt' a set l\tivrv ofB 92h- V88t3

(istratigit's antd re'latedl softusart ' ftr dei'vtliieni ttf' Auo In9t 38
1ittitionti-ttific task listings. Wtrk is iiitltrwaN to ( onini'rcial (3013) 3701-388

t'i aluatt, i strategit's for e'sIrating task listitigs f'ron
fit'- ttti da tail kitsi inl teniis tif iii liI v inl tilie fit'lt
fo(tr WEhl' Title: Development of Specifications for an

Utiizaio: Tis ffrt Nil joviv te ir 'ore %it a Integrated Training System for Air Force On-The-

noi itil (if ilevloiijng clt'arl\ tdefine op't (Iraiii Joigiin

rt'qiiiiitsi fotr tacit jtiol i s %%ihut vi'r\ A in Force Desqcription: 'l'he oil)it'ct ives ttf this ifft art' ittcontitict a
Slitiaf Coe ' he (, 0j'l itrainer is ill fia'vei' itre st'titjjl thefitli iol Situ sl~ of' Air Fotrce Ott-ilie-Jolt Train inti
teitfi itkei wl' tf jiil)-s~wtt'ii tasks \%ill ftishich to traini anth (MT) and to prei'are af tit'ailed funct ittal s1wti'ctaition

ri' alat' ira iig results . 'T' rt'sults shotuuld lit' a itoni' fun design atnd develoitnieiti tof' a tiew iitigratt'u M hT
i'flictiiit iraiiing stt'ii and aitt ivi'r svsIi'ni for tracking V\'valuatiuii antd fiaiageliiint s~ stem. T'his rt'si'archi Nill

o raiiig. i'speiallv ftir pi'r.on iiil afti'r at 1ttriiiane'n (a) idet'ii r'qtiirt'tinis anid fitliti otis at( all levels tu11 Ilit'
tctatig' ttf stat iuiti. (U IJ'' rogratti anid liuroltose alt'riiait' altprtiat'his itt

fneet ing tht' ru'uirenii'nts anid perf'orini ng 0iT s.\stitt
.I'IRI. Co~ntact: stitieii 0111111fti fittitlioitis. (bi) di'iiit' a riiiiary jtrtttutvjit' Ssltn. ahloig

\11fIL/l~1'l''l' isith altertiativi sistI'nis. ito iiiet't the' ttieus tif the' kir
I u\rr Ff1. CO( 8012301 Forte 03 imi'prgrati. anid (c') li itvti'is otf' rade-off

\1uttuvoir 9I20t H388 aiialvsts. prtutlui' at di'taili'd s~stt'iii dei'slpiti
Curttitie'nial (3013) 31- 1 388 speti fiatitit for a iti's MTii svsin ii rotutic. Th'is
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.11c it l~ll NII kill ii'ijiiiiiilk Il ii-iii ti' de 'lip andi I'Tiv: O)ptimumn Scormid-eiirationf Manaagemuent

itihui i t iii iili-ijiug 1 ,1 Ii~. a ti ifin iii Teri a l ti E i sig ai iii i m'riirr rtirtii

ii zti onieh '[tIiu ill li e - 1tii i1 iigi iilt .11i l to Iill iii I I ill naut iliar ii hii. lol 14rI i. m l ae
hil. jiriigai tainid a~ i it iuli tiuu lot lit nv%% 0,l1, 1 ,riltl i l~~' w Ii iiiiii ii aii iii ii. l' i iill (r iiil lrg

\mi impU\e ti~ ~ iii rcou v it (it 111 ialiriixihiiii Pit lio it iiriui %i tvtu l i rrraji riril iiii ii ir

'iIlng 6 ) mro ulI ll) 1 1 3 i . l3vviol fa rc tdd\jl n 1 vilv 1 omil-

i il iI)ac t IIIi 11 r . I~, T i~i t "'I-IIt 'ri I l.i o h o11 o14 oI \ I p trt- V I It( I i k I *hhu, k -*1zi " i i i 1 .

ill.\vloill- -.oi( e l~ ll l li a e ,a l t\ -,(1 h o i i t ol a lic l m r e d r t p i e . i



.,r\ ll~iti'll toi rl ii'iiii it~i I i lilt tecinci ttltj I II

coll full. replit lil'.1 ll t igu alon l lt' al~' dl ii l the 111i i iii i l

'i ill lfill cilciti Iliti' jtli Ow I Stl ' iii liii \Nill ol'. Iii All

1 -411 11111 iut \ll vi 2:111 . l (litsi 111ore ( i t %it

i'fii'ii'i c- ll lit' a ml llt'ii 1111 i' lit ititill 1,1ji illdljitii I t) vi. i

\I' itm 111,pvl-I IA rI II i I i ar I I a la I 'i o il il I a l I- (4-\icv

to ll~lfil( uvh Th/i i ri ' lil (i\e 1\
la~~~~~~~~~kli\" iltitit dor ii.e li v m -iii'aui In tt te...

IT, DB 'No ber2711. Ii ln l.\is i/' /)I le

I'iI e~ I u'u'ii ~,ieii o Iein P rig iend s f o am l d 11t 14-1 .i .' . .i~ . . .u i n~ i i iii uuulu

02sie fuu.d11t) 1i'r u till a . d tli rIelt' ii n juli'of 'r i j~ ir' iirti 1 nuu'se ii tiof'ilii

I~ ~ ~ ~ ~ ~ ~ ~~~~~~~: liiiin hI\oIui r\cl-iIhtcmlwr



IIt- ilri i l.% iiii . (,,, Il dir3 %' r 3 raiv of 134'.'. i 134 tIrining ,l mor, i333ir hkig 4. n limlitri 1i3to.i li- obtainedi

33I IIIc r iI i na I i o k it(I% I i I '.' 1341 I icrI I ivhI3i Ii131 i I ~ Vi3334iliteI %. it1h113 all ar d il I i e31 13 1 1 I i it,,g

133 lg 31e4 I'. thle ,ludem33 . 13lit urnl. (it ii' 33 3 l34I i nal

contain til- 113 13.'113ionaI informai on3 o343 il lilt- i3i3lichei. .ii I s. 31 li '..133333 i~iI I 11''311

To3 Joe' l'33~.II i t d lliv void3 of, Ilis el1I34t is' :3Ii'. o%-334,t Fir.,. tilt, effort .3twi l tol ci'3 piricalII.% ri al tdi lt

ad ito t llird1133g dv33131 i vii tl i uci 3334341 3333 %ill S\Id' di' ii 3314I43'.44 th33 vfii ri' 13 iili3 to I -ir~oIti

I ' u tinl and~' 144'.I.olI4Inil4f'ia I1 01 13 l43it, Iir' i-1 ~I3k3iI- I n o i ii'.\ I -drIg li Ill re333' 33331 ivn-' oil l) 34'

I 113 fiiz t'n ii i lli' 4Iiou l " g' Ie N is. .ii'ri d N1 arl [ill.33333i13'3i. ' I' h333 c1u3 I-4414 c i-r 31.i 'I3p'4 it.

ir iii-v urv i o uppori43n of1 Flvsi'3313 'o3 Iir.,i- 3313343.~oilli43 Ill lilt, 1334'34.ildiol. '-1ilgni' larI .ilg li

dnwilkmidill 33 I33g3-..33l'.li l13rliull.. dl113g333.11. flightl cont3rol. vleir'1ica.3 and31 v'i333' ope34ration

'1133) a," f-311,1111,11 Itlt''i334. Pi-34.il I . 1311333. lii'e living S \'IIT i cv into. 111113 li .13 I Iliil ran n cu rv a ' o

I 3 '1\\ r \ \IIB. TlIll- flown I lit I I it3'll. 43, ! I lilt, lechl333I33 \ il~t i333' 3341-1roc4i-d and34 dila mial\i,3I'' 3i i341, are defili'3I.

Il.. 43o3u3o (il 1.43 133 4'1 3 1 14333 4431.1 Jill- v3331314i 1313'bi .4 i ~ .
1I31as'. 11. d11311 co11'i-r io3 1343'313's '.', %ill hei

111,41%1333 l 1'' 11 to]l Il u3143dl,' 4, j3333334l ion3 lot3 il33r 33333l'31lk4'3 i41 Hill \ IB - .\%livri'a ii ITVi s.4 3 i I S \\iI-.
('tl i l lft o31133331lkI na13133;g4'3I 33411' 1313313hit4'4 co4 3r'. [lit\.4 4 14 ive 11 lII3'3h. The4 dillia % '.ill lit- 143lkZi' 1411 th

re 4tr 3i'l 3 i it u31"lii 1 3333[olI31 I 3 ,'it1-. 1 l , I Itr)331.,It I Ii I " til i,, \ I Ilit-i' 341333ti' .

11I I I 1/,3l ( 11 (i3i33 gr fil 3 - f~lol313 .% . 3333 ?33333ed'd343

ca ll1I it 3' . iI 3314111 '1 v e v 'll .il I ilzgoi Iii nf rl 34.3 33 i g l lit ...... I 313. I Ili, l'. .%% ill
(134 much41 14o document4'33 for 13 I he F 10 ( andi for 43113i'r

117 111 ''IftI (: i t : Io3 elp1h I iono, mit" n3, 1 iumv333 ii da ion3.1(4 iiciltii3 i on 333 333 3.gvor, th l viii'

\l lI it/I I '133334'41ill l ti- IrIll' ;I3. 331j343 .3 it 3i -litlt f 331 .IIll 333 it 333 t 1 i

m r\ 1., 1'. \ I ) 811231 Inai o I [13 d11v I 131it nig. I'll 14I 333i'mr. a3it I'\1 Id il I vriv' 441

\3334. 33 olorl- .181 Ill'1 3 l i'o143 .1134' l 1 , . a 0.s3 i'111 3431.3l drt oi'.sIll .

1433lilo dv I331331 i 3il3'I'13'3 prcdlre monitor' Iing aloof1'

v.3 333.31311 aor il-oral3il3nl r e H I, Copnct4l l4,333o' Vi3l 1334'V3li. 331I i'1 l

- \iii~r.-1rlI [I,41it3. I 44 II % 134. 11 (Sl \II .334' ob134 Ile.I3.r' I :)tl.1

[I'' 113' - 1 1iii 14 t Iiel not33331 3133 i -v I h Ill S.l i'3 3 ofl.33~ 2l-111

If-4.I'3 I h 113 al,"3'33 4'1'1 Ill,4 pro\3314 III,- 333143 Io~in i 3 3334'313 I.1:1 1-
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CREW, G;ROUP,. TEAM. AND UNIT PERFORMANCE AND TRAINING*

I~ will,'.:

(reu. Group. Team. i i it
* I't~~1"rformac amIl T14d1 ra iii in~g

(Emierging Thlru%t)

dlii ri m-. P I ii - mi wii rd \%ig dii-. il l I liivi a ir-li. nI%( l Iu R M)i vfri are deci d



ONGOING; R&D

Title: TIeami Traiiiiiig fior Operatrs ihf (Ciniiiand, %%ifI i i v 1!-'T iii that raillit o u d (or imlpril ii-. fil

(:(btlh~ . and ( ImmhtIIicalhionsh Sislems voliirelit, il ajilahitv rel inedi t11l4il gm and (c) 'pi-cii

t'l( )[tlttilaIl o , til 111lll ll l 11, t1:11 e p41 lle lfl

Descrptio : Th lwi ar.% ll) irvkv t] 116 pro am i to i-varh cltori %%hch h ti li 1114144 Ii rd r l

pr1% d 14d %it- o c % l i '- il i ll I11 il 4 l d - - m j r p o l m zr i i tltle ili , 11.d l

ad ilIIIi ld* i ttl fl il[1fd l-clla16 IlId m r i o ea vp av . d r - d %ih vilvl

1v li o r tr ilo .T l- Ii, vl l lom l h h l, tl I a lil

"(il- l 4' ii Itr F r t 1i ) t a n n

pr -- ilil i o olr itd~ v ilc he r ll-o iklo lm -il Illt' 1 (f il- pr gr ll %il l~v fil

of Ilvl a dO v Ilr~ln l n ilii .a d in o illi n c .414- f Il i- f (:I\v'l



Title: Three-lDimensiial D~isplay for Training syslemr ti ing oprmaionral pvtrstiiiiel. anid (d) olorurri'ii
W.'amins D~ir'ctorrs ie efforrt.

D~escription: 'lHoe hasic Ajcitkr'.it of i. t'tort arte it) Utilization: I'u research %ill rr'srid in a t raiinrg
imrortv ifi'r rrmncett aind Io redritr' Ih tiraining limte prorgramr antd softt~art'/hardwart' iintigurmtinn t hat ar

ift %t'aponis itirtttiors. lienealinrg ohljeit ive is ain result iii signifticant imiproived performirancir ' itA tapirir
err liarrier vaprablki it) trarti air inite'rcep't gtertiittrv. di rectoirs anti redutedt rainring timen. Sjret'utitaI% irt'ter
"rtrrat mural armarerness. arid area rirririrt/tar ics Ito sludnet prfrmiancet fromrr 1aprns diuretors n a rritriva aspect

grotrund trirt rid% apttiis diretrs'.i t'I irnantedi t rain inrg oi' grondn toro rlle'i air it'rci' and reduced't t raiin rg
capattili1%i. spe''ittralt aiimedt at ti 'tn ig Owi t rainris to lim cii an ,a~tv rirrrri aiid exprandi l Ihe prntlat iii of'

concptu'ttaluize anti itrani vr'ttiivt' m %ith utjit(.s moin.g pe1rsormelr Ito cli an achiv'~n tihe prfrmrarrne crite'ria for
ini thrrr-ii ii'i.ioiil space'. 't'in' tttnrt has trour mrajorr effttrtive orrji'rt ual prfrmriiarri'.

,I'p, (at) de'i'tllp a nd ies ,pecirtat graphit is syste
tiardiarr' arid ofit%%~arvt'oi achit'r tin' re'qurire'd displtay AI'IRL ContIort: Lan retire Firregrlri

rrr'rtand Heli'iiin (it) t'it'Inrp and cotnut a simall~~IiI/H
'aerr' in oft irn.truirral rrirats. irn'grate' tnt \X rigiit-Pleattn'.ri \l H OI t.- 1-33

dhe\ itt' intui thre traiinrg llt aints and dev'eloptt t\aiinltes Utnntn 785-59)t
antid r -ii-tratinirg" prorgramr. (c) tttirrtrstrawr arid Comrctrriat (0t3) 25.))90

t'iatitat' liii' traininrg imp tait anid t'ttt'ii'-t'ntss of' tin'

.1- t~i,r~IIr.I~ ma mhlrptirg Peeope Fost~jttir r Traiunitig
U~ 'tajxmr I tior,r
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CIVILIAN APPRAISAL SYSTEM
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TECHIC(AL. ACHIIEVEME NTS

Tile: Sei'ijar KxecIuje Apraisail S%%4,1 ittI Iilt': Geeal Mani~ager Apjprakal Si s('m

lies.riptdwn: Sei'riii I:\v'iiiii'\l v'pii~'i~ i'i (*lj' k.) Desclripiomn: Geea Maiiagi'i \pp~rai,aI S- 11vi1

ii\Is In mbr, and) upenimourrl' *

pr)(ilie, h n, em er*an m lw \is -, rningii I -

Ald rll r4ll" lrlrll ld m lra' n

Tik an )roljmwr\i\ mr

,i-i3i, 14--t p \ Iri, u i m r ii m rt Ia % r

ImiT cieh r anking rndida an vl - lin a aw , a d t er u e i r



ONG;OING; R&D

Title: IDevt'opnwiit (if an AppIraisal ssemn for USAF l'xIerts inl each vocat ional area have definied behavioral

C.iviliani Persomnel dimensions iiecessar% for performa nce inl thir area, anld

Pol cv.% cat urn g exercises have produced mat hemnatical
Description: Ihv d l nvw I'I~pIlCilof a co(lm -eli'is ie a lgiir iltins for use il [it, ranking prilcess. lIPAS % ill he-
matiagenieii s *vslin for encooragilig excellenice i jobl impleenited I O ctobier 1 981 . AI'nough ti(- requiremient

perliiriiiane of' Air hirce- civilian ei iIyevs is und~erway. for the jobl performance and plniotioii efforts predate
The svsteii has fmour mnajor voi .ip0neii (: (at) Seninor the C ivil1 Service Reform Act oit 1 978 In 2 wears. hei

l~ev'rulive \ ppra isal S~ven (SE~ V). (bi) ;enera Maniiager evolved svsteiiis art, i accord withI he req u irenli'nts of'

\~Iyrai.,al Sv,.ten ((Al \S). (r) Jobl lerforiiarii that act.
\ipralisal S.\tq'uiI (iM S). and (if) P'romoitioni Plilliiial

k\pfIiail S\vI (lIT \S). [I.ler SIAM\. Ilnuses %%ill be U tilization: Thvi risnit,. ofi hillii frt \%ill lIII used fll-i all
di..trilitil to1 ,.iil ewci'( vcs fiasei (li jobl 1erlllrinic i'liaii eiiidii i,. livtrouighout liv Air Forice. It " ill b

ivalizatiiii,. SE \S %%as inliiiiutd I O)ctober 1979) elai. hii fo .cllill fir Iroimiiiii. Ipecial asgiieis
sii stillm fori vaati og geulira I nairs ((A1~ \S. tri l rg. iard (n

1 il special pja.\ ndl other lovi-m'imi

CS-O: thriogh~ tS- IS-) anld ilstilmligl ollirt Ia aliwogl alimis. This %,win \ill p-ii'rii raiiagi'iient anld carer

t11- Inii'll;Iaii, %%;I ivl jw elr ail ad beiamne i,1 ieatioual I ilv'' iliijiiieii vI the cki' ati '.'.rkforii' hiaid ol flt-

)Ielr 19)80, Nollir-l\l irv', andl noni-iieral ivainagir-, ii'siltsl of v\11llilil stijldies. It is lielir'.ed that. mor

\%'ill liv valmzatei lv Ni \MS \%.Ilich i.s nirtile. iiveloiciirr tiii. Iris s.stevm %%'ill lie m-en a., rc.'plsive toi the lielk

ariil schlel l. i Irll Idemi ill ioin on I Oc)toliir 19)81. of h~ot I IIII nr l r11-III I it aI I em Il~ ) 4 I

.11' \S5. ume, a pol' r' iso nv'or Li'r dciv lolwd wvi k p iani

toi lit- iritid. houivv the' critiialitl :mil ri'laliv iimlihlltalll k lH I (NIA I

of* Owli illmt. ad tll" the Inc1eiforiiiamne staildanis for Brooki \1m 1 2 l l-371

each eli'eei. Thv piroinot iii ljiuteiiial s~slin (PPAS) is 4 oiii rial (5) 53(oi-,o
aliso iiunder di' uloproent ( ud Av ill bie tsed to rank order A1

(Al. CS5. and( Federal %i ~i,( grade fwirl ion eligibles.
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TEC:HNICL .AC:HIEVEMENTS

Title: DeveIpmetnt of Armed Services N'oi-ationd Title: DcI4)eIpmnei of Air Force IsReading Abilitis

Aptitude Battery Fo~rms 8, 9, and 10 Test

Descriplitn: k \ prol '~ ps fsor Ili( krsined Sei-sr Des''cription: 'Ilsis hires nv li nl had
1 i siel llsi'.s'srri

'll scatisliiil \;itiilde liatts'r\ (A~S\ \11) %as ids'cssspsi b\ of1 Ilii '-ililji' ilbilil's I i f- Foa.p lol~ . -i -- 11

ill( \S\ \it \\usrkinig (;riiip. Tils protoi I)( a i d ii illdl'sdoiil l ii %f ill i ifililiiv, ' ilsI o l ilil i ii

kiir F'sre ands otihir ~sr'sti 'alisaiis of lt, VS1 %13. on ,il jlsi' lii' vx~p-rivils's arls'iii sir jois pedonn'isaiii'

ia''asi, techiciial c'hools srilt-ria :Iis
1  anadI's .-is ' Iiliolirli., \s'slus i ii an- I' lii Owi \iI Fl-si' and1 1111\

i'Iiari'tvr-isv o fiii te i-r\s-ice app~lic'ant pooiil. l iii islt lii's I aill iid i-v nioii iioiial miud iair impariit onIllei

%%Is a' chIarlgi's iii 114111 c'iilvsill and w i'r lis 'i' indjusi ill. i' ii '~1%. d. \ lsiil ..ilh l -. ic

chlartili.Ilis of, lilt, baths's\ FUriri file I)(.\% (u'sstt\I1 I'. ruisslis '' \h llil hidil ll rah'Ill l iii m 11111141 of iiiiii i

iii's slijss'i aird tlin's 's'sre imlemensiiilted ispiratissiil\ il~ un Fi \Tl) hii'lpiu lii's devliijii diii iilisiId iwilii-l fina~l

I Oi'tiiiir 1 980. \iisuii Uiisi. ralli'tii hso(\oo)-lsl grild In 211 It-rholva'~l irairilug i'siii''-i. )icii''ai

item. nu , "v'i's uIncoiirporatedi 11) i'iihauu'-, Islilihilils of I-o iggi-lult. Ii's k ti ulllilliill it) tu-i si'iiouii'ii b\' 1\\(ls

fliv hlattrs fi s c iti il irpis. Ili addiiiii . the \i-OI sI' liaii c-olilil-il t-linig li

111111 sin (it' the bat w N's's produceds' ii i'I\ fosrmii I' i'siiii's
test ci-omiisnei pirob~less. Ihir'. \~S\ kit 8- k andi 8-11 Oiljziltioni: \Hli VI' 'c.,-s' 'all bvi liss tos idvlirit' Ihii

i'iitaii ihbrirl hils t tL XI(,)' .'sisisis.hut iohii' ihilill. %%h livd Iiii'R.Illdi s'saiigl fililliri 10sehirs

ienicial itemis iil flit oilieir ultit. Ilii -amv i, . iriiiI OI-lg Iifi ls l' ' l'su' ss ~ilrsr'1 in iti l

throisughs [ir Issrsis () aiid 10). C"1ssili -i oni i l e oll ss. Ihns',-i .s' iii' iair a l , i tos'i

-. m lia i lIiltr isiiiva '' o -ill il sum -aii lig colsIs. l

I filizaio,: \.;\ kBII l's'. iwii peiivi,s in'-ull'se vl-cig otil -idil kl fc u- pid a

i'iiltirmuhi sl * sirectedms imaisi ili ng~u w-sliiiis mon iii's" de iivo .i- l is, 1iii' Xii' lii's's is i lt-'sii

iTl~i'se Ihe \ It i- s1edi t\ is' Isl I s' 1 .1. ice fiii~ I''i'si'i" miis ll'srl liiii ii l

i'iil' rlin . '5i'5liiil s'a~'ilis~sissiu ii inhl'.issi isliri tos Iusi'Iuii'i ill who155 Airli- i hi s Ow il. II'
~ inmuhll. ilsitil~ l l ug il s(-icslici'i'i idils. flit- ,ludi cori t in ,i

iip sussu imiss a rsesiiuu" g mxili g plisil' 1 1cii lca

Benit~#'s: TI i v ~ s~ V I\ ki n- flit, ihslsl all Is it, ruiil iti

'Sen' us's-S 1 tsr l i'''iisi' andI sia1'si l l pliiismolil fol.

w- i'ss'. Thesrei . noi slilsit iltilsi islllnlth liii tFta1 (.Cionat~l: VI~iiI)O \NssIr
-~Tow ilslisa -a'i In' si-IIg V\S\ \II. il wi'iis sif risi'-d \iIIIXe)

- I ~~~rains ing atitllit n dis i n msi's incie li('lihsillXII'\783

sirs,-.. ~~~~~\11w oni's' 2r 103 a 15' rmsf- s31
itlili' sir's- i me,-sns'ir . iit a i-ra gaul i -ni lnr ill

lit iiiiil Iliisii sisillan''-. t

AMR C~I ii ~nhracI: Ma~lc'olm ii (is

IlrookL. X\1'13 'I'\ 7823.;

2ii' i210.381-)

*I uni sirrial1 (5 12) 53 0(-M 1.5.. w#
5555

M==2
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D)'esriptin: lii l-ii-l-ilt-Ii ml atlive~nvintl I-tI'IIHL (nrmfact: Jet rt% kdtilir

'ieoil Ilit lintilr vtillihg ofih il-l .laracihti'lii ion'. Blrooik- \ Fli 'IA\- 7823T

ill'"Ul T it vr itol iilllllii oll % i i ll .\i g o lalp .\l~~~l Il l

i

Iqille: %ievlmt tom ilo.i an ( o l At lit - 11,0-1l o ['~tIlil

i'll It- iii i i tille Ii t i Ilet il- aI lleril I i ll' IVI

1111.1a1v andlatii -tii-atfitittt pnimvhthttt fur pro~l-ltlnl Ar111 o

-,r lll tit- v- - -~il \%i l w--il 1 o ll 1,1, t



iwtiti iti ii it'r ifi Iirospetci' e, eli listees '.' ho (fill not illiiei hit rijiiotial (,UaliI hvi', I n. or and iou ili jirmie a'lso, iIi
cuirri'l v'Iistlioin taodiartIs are Itlirmited to id ist il I lie Nil%.'. imrili toal d(i tilerors. 'i'lie mrajotr loe'nt'its iii

kr Iiriv. Trouitghi lit first %ear. liet test sho'.'. i' tha the ille andiliaok are, that (lit-' Iroieilu ri' . h , eei '.iilaedl
L.1 [F1114)(14'1 '.'. ablte to ilassif vii iue orec. tilus allii -all Ill. alplied vaIIb obijerit mat ter e\pi'rts. 'I'l#allim o the %ir F",rti' to increase ari'issiiilis '.'.ithiii iiiiir' o lltrlur.sliitlii jsrloa
iriasim ogi rst -war attritioni. lii \ir [tint has nf..ill%%ili~ '. 1 trts'

v\ti'tiiied Priojet lNiGEi fair a si'iiitid sear to allip.'
rtiriis '.'. liliai it miii torrentI iiilist miiii stamimrii to, .. I"1RI. Contact: Iliilrick A . Hiwk

V ii t fit' %if- lone it' the'. art' qiialilii li'. tile it'.' (-%%l~lI
iligibiilit'. iriierito. Ilroitks W13I '1'\723
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pai wers lltc ilete lsScrletccce meide oeldelileecl Title: ';Etimateion~ el' Air Foere En;ilistedt Mlenpoesur
(I I s Iit f, I b Il I I ifi rt -'rin i f i I (I I'e leree'. T Iiwe'e (,ee1sts13

%%ill inllle' suh Itemlis e"ile fli Ieel. %a .lfie Mr. i \I rlg'.

and11 lull-iIlllI eeestsee ie'e letee. timiiie a1111itiiii. ilmll D~~eiptionj,: 'Ilie Itleir i-ks ite lee' ;ieeeic liel le ktfill

r'' litiga li\-t'c %er.a el if tilt, inlttiiie al eeests e'l Ieert are- tile' e l le mire'i eel it eat;i lilt- mid ii

(it iiniaiirillg fle' I irsi-lrlie lcee. len t11e' I ilul 1ellias' [lie' "eile1'vqllele'e l~ 1 c1 I el e'lce11o liiig 11ic lr\ ccc1liclele' oilel1l%

re-e'.re-l \%sill v'~plorvie lliie l ilie'iv,' andie eel er tll ices andle liedec t''ce1leec1rc-eFlo."

lege''ieei I les let'iiiite islij-ieh f ace' lIe'lee,[ jereelct ill5 lieul lee' ois'e leer tOle e'tclin~ig ande

iafifereeaelif's flei ficin rStl geeil., ireel or'lk. It \eeetlic'e.' testing re'eif-ieel teeeeercreole retla ceci

Utlzto:\arms\i 're tvcv o rlcl\ t oce'se'i ceiisaiir eelcreolreli1111 (vele ll S eialcl'"ii Xi

tile' lereellill \6 1 silne lilt, r'e'.li' toe pro\1 ele' leeelie\ iiakers- liacer Inliet-e -elle's eel this el leer \%Illeli [lee' te ejil\ eel

aire llrlirll s \% illl ai t el e''eeleeltlie- lilll leer kolilig g tir li el a 1 i .'l w IrIe 11 le-Hil v, o ilitl. 1111,111

e'Clirerlie irilleaci eel' sarieers peeo- liclice'. tli'e'e 5 raee- 'el I ie Iianl \\ ;I#.'I Ie''. eS\ .. Icc

proreee. 'Te iilelileael \%ill e'riifil art e'eeeolimil loeek i ilie iel' reeClil ax jileele In lee'- cdl id -e'etec. ( Ie lie errecier\
llees eel thie irsi-wer'ioree's \il, ar iiieeijt teessarel -ii' jI mi irle(tllllia lcels elelleert. eeII \iree'r
Milking lie'- jobl Ill lie', ee'eiieic r ie easier aene irercre ;eee''.ieere' sIll lee tr1ece'el f rrm \ll1llH ehflilnelee ere-legl

'I .'e[l.t- eee II eceice leol Pe_1 thiroeughe 7 liTet lle-lee ,1111 1 lee'

llreeek' XII 'I'\ 78235
X ililmoen 2 I0-32122

:oereior'iil (-,12) Te,36-3222
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Title: Development and Validation of Officer Title: Voice Spectral Analysis as a Measure of Stress
Selection and Classification Tests in Air Combat

Description: The developnent of a new form of the Air Description: Available methods of assessing operator
Force Officer Qualifying Test (AFOQT-O) will be stress (experienced as subjective feelings such as
completed. and the test is scheduled for implementation pressure. tension, and strain) have certain disadvantages
in 1981. Analyses of new data bases may dictate some %hich nediate against their use in many high stress
major changes to the structure of the test. such as dikision situations. In particular. available methods have very
of the test into two separate portions (general aptitudes limited applicability for assessing stress in airborne
and special aptitudes). changes in length of some aircrew operations where no interference in task
subtests. and/or the substitution of some scales. An performance is tolerable, and post hoc measures provide a
extensive validation study of AFOQT-N is underway, poor assessment of stress-task relationships. Recent

using Officer Training School students. They will he literature suggests that the analhsis of the spectral
tracked through this school and through technical school, qualities of an operator s voice output can provide an

as well as through their first year on the job. Later, unobtrusive, real-time indicator of the operator's stress

personnel fronm the Air Force Acadeniy and Reserve level. The objectives of this research are to investigate the

Officers Training Corps will be similarly tracked. These relationship between stress and voice output of aircraft
studies, along with aircrew selection studies, will provide operators and to develop a system of stress quantification.
a basis for development, later, of .. FOQT-P. which can be used either in historical (via recorded

saniple or real-time modes and is based upon voice
Utilization: This research should result in a betier output analysis. The data base used in this study will be
selection and classificatiol svsten for all officer composed of audio-recordings from actual combat

personnel. which will be used bv all officer personnel operations, aircraft accidents, and aircraft incidents.
prolrurenmiit|t/classificatioii fu nctions in tie Air Force.
The Air Force w ill benefit from this research program Utilization: A valid, unobstrusive measure o operator
through lo%%er officer training attrition and impromcnent stress would provide a means of assessing an i, 'dual's
in the quality of the officer force, stress management capabilities which are cr - i in a

variety of military operations. Additionalli . stress
AFIIRL Contact: Ben Roach measure would serve as a useful -terion fe. stf±ss

AFiIII I,/MO\M training and reduction studies.
Birooks \FII TX 7823.
\uAovo 2 Wt-38 l5 AFHRL Contact: Jeffrey Kantor
Commercial (512) 530-38 15 AFHRI,/MOI)F

Brooks .FB TX 7823;.

Autovon 2.10-3 '8Commercial (512) 536-3648
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TECHNICAL ACHIIEVEMENTS

Tidet: Produet~s-us- Measuremnent and Friliacenient Air Force produotfi sit% inc-rease the geiieral izahiIi is of

results fromi studies onl producltivity. improv
Desc'ription: livesea rch initt i d ii din has fociseil (ilt, I%%( ma nagemient oif' Air Force resou rces. and infcrease' thle
a reds: produ6 etN t S masu reint anl Fro1 ucti% itN readiness and eiffectiveness (of Air Force personiiel. th'le

enhancment.'lii' purposes (if n'siarch ini thle first area miotivat ioiial techiniques uised in the second studs c-an be
arec: (at) toi res in current atiil paist effort.,Ii to u d ine! applied top a variety of' Air Force %ork env5ironm~ients
itiasilfe Firoduct i it\. (bi) to viussi Is those Ilwlasures \%itII without the additional cost., that nionetars incentis
respecti to jwdat icdfit \ .cost-effect is eness. Miid reealeto programs (%picafis require.
het( \ r Force. (c) to s " \stvilite thle miajor classes o

Iacdii, 55li~ huias liveli sh1o1\\ii toi im pact on productii it\. AFHRI. Contact. Cr(,. N. U eas er
aold (dl) if? de cI.V4 a coiclima fraito's ik. based on) \FIII IIt( ) )j

Viiipirical ihata. that c-an sirs i as it gu'ide it) future, 1esiar-l Brooks, AFB 'IA 78235
aiid esallldltiti effort. \it v\iinsis field surv (it %Ooson 210f-30 13
go\ i-lileltt adi (i%' iliaii ageinies N% ith respotiiiits for C;oiivirciai (512) 536t-3013
rirll. v\dfldtiiii . andi/oir Iii'dsellililt of,

Jl-illiiti it.% is iIe l lll'rad.

lIi a refl ed elfort to dehesefo Itroml i'i % enhI anceeu'nt
lelititums fethai lii ol el igtec- tiiiss r Title: The Integrated Simulation Evaluationi Model

is 1aledl as, 1114)1at illid treatmenilts inl data preparation Prototype Dievelopmet
dlld ila Jiriiiisi hg sec4t iiul of at miajor I S corporation.

Baselin dt la \sere obitainled oil foriliat Oft-feis es aind Diescription: 'I' Inltegrated Simlaitionl ' FuIlilationl
error rates otit hso ilfle-rcll shifts. Stulii't isors ire then Moidel ISE-M) is alt eflort lit dvelop a large-scale
t raine ii i lp ' r Opat sil loriniates iold l set sliei iic andll simlaion lt-i f the di'pir Firce 1aipisser and

qultii104 goas for illijrul ing iiroifuii its . Prole sin. iitiltdiiig reservs andi cisuliaii
trel-atiicitts uv re Ownt iiiateil sshiiclih iik eil f'edlack 41111ii ie. hIle effort attemipt., to rapiture init sinlgle

and iia se t tl ilditi 1 ii at i~ ode th liami interactilns anti initerrelationshi ps

re-ifsiiiifiiile red it (ils ii i'llit idi's flrig rinjumfii il di pirsomizi' funct ionts and actis I ii'

iovrvtdvltin lorn' .1, fulef-l I'l( rv, "vrc Scclaidtiis 'thel( ISl-Nl lirititope (ISlEt- F. Ashich is at
iii iii ii I gsialli'r-sialtc \ersioli of the total model. simll's t1lt,

iiiiiiliiilis thiaii ini the fi'iiliaik-iiiif ci-ihii klsii. a stlibset ot the \ir lonev ifliste-l anid oftficr skills.
Iiig lriiiuiirsiilapiiiaaosfeducks s.%stels. antd geoigraphical locatioils. urjreltIs

lors ii t. cni tra t s tel lia-k gis e greter the miodel is iiiderginig v\teltsuse testing aiid a 11-l1gt11\
1 iriiihiiti\ sits si'flsittitsl alidfssis.

Utfilizaion: Ov lopmeinilcit iif t ufass ifiiatiiii sihlltil fur UtIilizaution: 'I'it' IS'Il-IV moidel dieiionstrates thep
jiruiiut its crite-ria across \ir Force otis \%ill liriisuili' piitentiaf fur piividiiig \ir Ftorce* ianposstr aitd

-~~ resiarulters ttid mtanage'r, ss ithi itll~i'fof tiiol lor design"ng tersoivi decision mlakers sii ita tooil for lwulicx and(
aiuh c a ila i g canes n ogai i/t iiil futurs elaed ii deisioii altats is. 1' Illi del i ltiirporat-s a gre-at miani if

liroiiihiiti its. \4ihditiiillff. Ilii iihiiitiliiauiit iif and the dhecisioilt sariahiles into it sinlgle. inttegratedl. and
itiiiiiiliidliii s tlts riili eanivc imiis d \ufi'i ts jti i.i dlalstiial mtivi thtat is capiall of proidilig

~uuiiitsI ns.nhih~si'fit'ni tlhsts p.t'ta'tii isit ~ to thiiitS(Ill it. ilt' ItrtiiForc tad art ision

fiuh Lifgoalf-'-itig uiinii' sllpoii.frt1 acCUMiilliislifleal(i. the uitudcl 1ids use'd 1ii v'Sdlhilim, soill
uliangelliSslt a iicalift li lliilg 1 rilii-ts t 2001 idiffereiit miissionl t~ jul antd hirce struture sciariiis

Mill fill) satifaini that iiltei-ssv %%Wi ( o~l Im it i a ailalufe 1. hir selisitivkt tio iillerelit saruahle lt'sl's alit ileiisioli

Ilenfif: IeslltsInoli u-itriuii ll' elijuten siiti ~ iif icie. I hi' full-scale 151KM ssill pro\ idi litniusser' auti
Aillurui lit, pliltli'r so ita Itd coiiu a'teul possliin~ erfu ti foro otlfoc
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Benefits: Tlii IS L -l - I it dlimil e'xtent,. and tilIhe lii I- Uilizatlion: Mi1an age rs of' tilte i r inan H e tra ii ig
sille. tr:tal-l'orce miodel. to a mucli greater extent. sholdI Pirogrami are sponsoring and utilizi ng thre c'urret
imiprow r the derision miaki ng capabilitv of' Air l-orce( research a Iiich prov'i des a ii em pi rical b asi s for valIuat inrg
mnraoIfriaer anrd personnel mianiagers. Artd'.such its policy dec'isiouns.
this. VO huh incorporates a total force concept will greatl*
f'aciliwtte fleacetimre and % artinie planinig iii thre total Benefits: Improved'n retrai nee selection and assignmet
force eni ronmient. procedures van lie- expected ito stimrulate part ici pat ion in

the programn. f'av~orabl him npact reenlistmnnt rates, anrd.IFIIRI Contact: Larry T. Looper increase prod~uctivit % anid satisfaction ofl airni iii second
A Fl I HIN1 1 M) specialties. olssigrrmen ts -h ich optizie skill I I ran.-fer
firooks A FB TX 7-8235 % ill re'sul t in dollar sa vings tihrough lowered attrition
\ utovo n 2 I10- 30 1.8 rates as well as redoct ions iii train inrg tine req ui red f'or
Commrrercial (.512) .530-301.8 retrained personinel to achieve iroficiricy iii their nev.

occuiipat ions.

Title: Retraining and Transferability oif Skills AFHRL Contact: Marv J. Skinner
AFIRULMOI

Description: \ir F'rre mranagers rely heavik li on the Brooks A111 T\ 78235
ca pa loilit~ to ret ra inr enlIis tees f'rom one occu pat iohl Autuivori 21 -3,551I
spevia lt. to a notlier in copinrg witil the contiii u inrg ComimnercialI (5 12) 530-355 1
pruflderr of' personniel shortages arid] overages in career
fvids. \ corrpreherisive' evaluatiorn of the operational
ret rainin rg pirogramr and (of the pirogress ari( perf'orriarice
(fit flwit~tt t001 1i) 3.(f0t0 airmien wO- chiangi. sperialt hes Title: Utilization of' Women in the Air Force
1i1 rioalh) is iundierway. The resuilts of a strjrt\ of* the(
techrijial t raiinrg perfrmiaiice of' retrainrees was' recent fk Description: Duhring t lie past decade, the( nuriiber of'
Fil Iislcif. Th'le acaderiic achieverrents of' retrai nees were % oiieii in t he Aiy Force flitas inricrea sed f'romn
'oii ri ) bole icomptarablde. anrd ii iriost schlools superior. 11 approxi riateyIN 12.01f1t0 to riolre t han ri0i.t000ti. To prov ide
filise of* rri' recriit., \ ith elf iialent aptiturdes. Aknal ses .\ir* Frrie rrarnagemiernt witli i nfrirniiin relevant to t lie

luii er slioia id t fiat i'rilist1'1' a ithi high riilitar.\ tenuire. (iiial utilization (if' vlinen iii niontraditiioral militar *
carver airrmern statuis. arii pirioir experienci' in, a spec'ial(\ roles. ri'searci a.s coindurctedr inr thfree areas. A\ stud\ of,
a itfr ire laiiii' apt itudih ine rur' kere good caniiiirates fo()r tdie Airicraf't Mainrtenianci' Carienr FieldI \%as accoriiplishi'd

retrinig. ~illlil~s if'a seondslu\ suporedwitt %il thle oifjectii' binirg to evaluate the oni-the-jobi
ciirre'rntpiilii.\ \S huh0 pieril its I1f poinfts of' thi' joib ai it tite ililizatil 31Pat tirris oif' males arid] fe-males arid ident if%
riequiiremeni'rt tii ie a aivei fur ritraiiiees. TIhere ire alsoi gierdeir iiffereriies i ri task assigrnmnrt. jofi ciarigi's river
i ni at uris ta fiat a ren liberal aivi'r ariuld he di-lisibfle t ime. arid geni'ral a iirk experii'ncis. FPriliriirarv ri'sults

illMin spciltis. f' anime codifon neessfari f' this st ud.% fiave bee'n birii'fi'd arir firtfur ariaI'ses ar'
irrireasinig tfii- rnrirlber nI cii listi'i's Inalifii'rl for in piriigress. rit interiri evaluatirn irio' tilt' \ir Force

reriig eriali' Pilots P~rogramn was compihleted uising riali'ffi'riale
cotpari~ daa cllcte fromr I rifi'rgraduiate P~ilot* r t ttOlie fonrgiirg anii pilanneri'i re'trainring ri'searci inrioll' Tlraiinrg. Snirvival -hisistarnev Tlrainrung. Reiplacirment

irefii iation (if tl Iii "~ \pe tit rei'sgrlnni t ions alii 'uh 'lai rung I nis. anid iipirmrtirmal squiadroris fiavirig rrwin
are ,loperatinrg smitiiifl arid tliose afijifi are gerneratirng ari aiirt (Iis i ffeeir' ite'i ti

* - ~~ailjiistii'rt pirobflemrs. Ritrainiei airrrhen and tfrrir peirfoirmiancei of mei'n aidt %iormi'r pilots mere identlified,
silfieriislirs artein~g siirv "r'i toi ixaI iati' Ole jirir andrif e' %cre riari' iricaitirirs that womnen repri'si'nt at
jierfiinrrianrr i sat isfaitiion. arid attitirihi' of \arlirli 6 afifi airiri'A re-source- fur tili' \ir F~orci'. Finalk~. anl

Skill op~gradirig. carvelr progression. arli rev'ritiui t "0liri4ir1 initoi lari 11 M~issile' Launrchi Operatioris
rates (it' ri'tra inee,' an', li'irig 1'siesi'il t foi Ciiiparative irale/ferrnali idata ire collected frorm thet
irri larisirrs a it i \ ir iiorii', a)vragi's. \ riajoir fiiii, oif \ariirns stages of' miissil Ii'e trainring arid f'rorri rmissile
1ilait r ersi'arcfh is t r iusf'ira ilit (of' skills a rrd sriiiihnris liavinrg rieri andi %iorie'r. Fia differ'ries %e'rie
k 11rriA lilgi'sa Iit In i'p i ij f rrriiv'rril t hctai'i' founirii andI none appeiar to srustarutially limit th r l oi'r

* ~spleiialt ii'. a rrrrri'r i i iese carer fii'lds.
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TIi I e: Deic IItofflH# It 4)fe Slt itdard ized I'osjiie' )iticpat ional Bis'a ril h a Bantk him-e rvsci I ed ill liht'
Oriemitted Traininig ivle' innpee ill an iiclile' raidi acce,., retriv~ il S% stiein

lo-dli-ii' kindis of iliiceipatjiol data. IThis tuillld

iii rldlit its( req c ii'e. thadt slipeir stirs ideiirtt %. fromt abouit lit- Fol-tv iececlaiitl. ccupijat ional u ,ijr e ila for
he spii'iallt traiing statidarci. tasks t hat sloiild li' the' enilistedi occuinpations. anid at research repoirt inde\
rainted t ltli ll. 'The lircie'' if dotue t hcrouli c an .. . \ occuatiotns. 'Ihel retriedal swi prntis lilt-

lit'~er IV itieo-icinl1111, f or iicli dual siupervisors. T'hie iaiaci\ to reieiie riseareb meatirials throuight a c'rois-
Stiidoardizvdi IPosit iuii-Orieiteu TIra ininig (SPOT) s~ "steili iaalccgccii'd kv' moiid Search: toi select. disla~ adl ic
is biie de~e'lipeil ill ni'spiitsi. to t is lied lulte i siatad itii~cup. diaie eae te

llprt-i v tlle qullt.\ and trackitt" 01' MTl. The rese-anil nei'CC~laliocal descitortes. 1 ire(1 iisiti's. ande e'rlhi'tei
haslipieilw at moeiil I'ir (letiritlifitie jeelf'ii'i'l pei',mvI l ichiaraicte'rist ics. It also alli\, thle user tee e\trdl'
i'eilireine'ilts. jeeririedi hield siupe'rvisoir itieiil iiatimii ofi iriol.. Cipiteli.v Oi'e'ecjatiottall Dlta \il i'

Jt' ille pri'it-ei.~ list, ini fecir slee'i'alt ies,. andi alil 'l Iigiisie 1 ce's d l''eti.ti'i e'iii' i dt'i

dee i i eiicaidl niiiidl liii' i'dih oi ie Iolel ties iijiii'dtiliiinl. Fttiti %%iirk \%ill lie' directedl toiards the'
ill ste'ialtic'. th1- ese'i'iirit''llie'lts lists ate' speci'iii for it lllill'ion ( fficiier ccupa'etlionaiul Surt'e\ data a., \%Ill as

Pidttii'iiar \ir tuore pleclial\ andthi lientu loilrvdnl te iedicil. legal. av\. a tndi pumpmen reelie ireients data.
the( reqifirc'e'iw'ct iNilige'r for stalilc anti field tit, lIt aditiiin. lhciuicdillal aciw Si,~ iapabilities mcill lie' built

eae'kage t, eniabcle itiiitih irecititl h' cl
list pe c i llc\ rocitiio ofii'dt :ecl,' J filizatifi~ji 'th'll ( )cucpatieccal Re'seatrchl IData Bank hasaicil'itcivill.. ist iticl' job tille' e am Ite Fretice.th seiall~t Codie. iisgi'h i l~~ictli ee'rl hutsu ~ i

bciictiei d a~odta supicitilci ll trh thrutse' of sthe \i-
M'id :iji iclit ripcilv..iioit ii te vcuall I as ' 1 ic'ile~c lti'hi.'IIcaiell'r is'r't'siieht

c iiirbe ilpccc onicw \ii' Focrce ).It' s -te1i1l. Majo (jicik-rejeectee' ils'cci'i lot- peirsotiiciil related queestioils'.
:4iailcchclc. t1l1. Ml.llhecii'* .ccl Ilo.,ccllil C enter .and \t prei'vll. Stich ijiiisliils, il' tke mee~k, tii aisciet'.

\%cliic. I. ill tc1uc i liicr cecc11llect pa I~t 'ol ot shee'ialtiec \ith re'Slcit tci their

ati,c1,1iehe' adic shocuild leacd teo moreni
I~i'i#~ii~: l "I"I ~' -Icl ill lrid it Skills eit-\4 'c illlec iii eel oeicup~ationcs loii' Spjec'iat stiliies.

Icil~ la- itc'cccctI'.ill c'c -Ito'csc l~llcei ii n~ildi'. c e''in livi'eh ci' Paw Bi''ii~tcan l mdta

Icicct dicprec c ti c 1i4ldi itic l niekc Ill citil .e'c itcSi'c (it i it ce li'e'l tiu c i''.ti'd i' i data.

0 1I. lceigiiiicliecl stitllc ancd t1e1,ced atcdl \Sis iC.11 IT( lIi 1e''Iire'e

OllitI' a ial-6iici hl1. lii to 11- iii a cl\ laidli i'i'li'se'iltiil
IRl. iptilti'i: It-ni. k A\ lick cl oecillmaI iIic l .

lieck - \[I it\ *BA T AIRL ftI. (ictn: H ienick Rcek

I olc iccicc'i'ce (,0I2) 1 Bi.e;Ilrooiks \FBl 'I'\ 7823.5
\icti'ctil 210t-355e1

I it e: I)i'~t Ii l 4d ii ~r F r ( ) ( tmtinirial (C112) .53be-3.5511

llem-acr'ch tDalc Ileel,

IlDe'ripeligto I- I I ccioi.. I ic 'a Ic.l iii it r cIicr

ci.M
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ONG.OING R&D

Title: Productivity in Security Police Squadrons

Description: The po r pise tof t hi research i to dv~elonp a
mtt iodolog for meastiriig (fiutiges. inl the piroductivit '
of, sectirit " liiliii' squadroins that resutl f'rom sqtiadronl

reorganizationm. l~rodoluitilI itvttasre. include bothi
solijeclit, iveriteria. soch as soperv isor% rat ings. ao 1

oifjeriim criteria dvelopewd il .olijotl (ionl % ithI joli
vw, ro lr it-e vntirilv p olice carver field. I ndividtial

and orgaitizaliotial nieasore. art, Ieing collected f'rontI

baset miatchied for Htilarit t% ini all resfliits~i\el

-mquadroti oirgantzatiot .Cri terin diaw taerc colilected pr iir

and souteeioviot io Owt. reiirganization. VotiicN calittiritig

s~wfiei g techifi v. %%~ti~ ill b~e ettiilii %ed to idtilt i f(h le
s.igil ic i vtt faracterit ics of fitike seiimril t iofice

Utilization : Thel1~' fitl lif irait izational cltaates

i pfentcti11-1ted at thte lotal lvel- ar1e oft.i d ilficilt to
quatihf Teiin i(flos llvellfei imi- n lbi ti or1k ont

pros ife a oi prfet.i atnf .%slemat ic alrliail to

trackitng fimiitv aitd mteativ i fatg. and [or

domtel ing suict cli agis. Thie risolts of tlti resvarcit

%ill Wl~v i ill 0deiilloIi regarding the tirga toizat iiital A

,trciiit tif' seiorit~ pilicc (Ioiadrowti ill 1:ftitrii.

\di ottal l.N. t Ile I cfiitiliigive ifeN iliip-i % ~i 11 b

afIfiilall fvJor ti~v ill siirit ' p~llii I ntiad rlls

tltiiiigliiii lilt \ir Foircii s a (,Ii a. il otherm \ir liirtc elitticc \11 of' thes~e lrvquiiti clllts ait eretae

:odtiia fo(~ lr all i tofividtials are replorted,( it\ race. se\. racv/se\.

\k~li fIi -w ar or (i-Near vitiim ott. acaditic educatiott

Brooiks \IB TiF\ 782135- Utilizationi: Thle repii f ar t osed lI) Jierso itnel .~Stit(Ill

\titii~ot 2 10I-30 13 tttimagvn, to track grdait/lttntoirates ofI Air
Cliomtmercial (512) -)3(i-30i13 Fiiii ti listed fltittmel trom ja.sit residlent leclttical

ratnn, tt 1 Iiris.

Title: Techiceal Training (;ratitatioiu/Eliiniuii n 1i A lIRt Contact: C harles V. (reeit"a\

* Hates x FI I ./Th( \
Brooks \FB T'\ 78235i

DescriptionI: Siittitar\ rifilrt. artl firiiarill (intarterl~ \tlo i 2 10-3Q.-)5

* ~~~for \ii- fiini eiliteif ir~ottel Ow fll erttitiiit teicial Comtttttitial (512) 53601,31)

Irami- til t ac tt liiartit iof lit- fiscal wiar. fTew riIort

- ~ari, igg...rigativil mv~r lift, lical \eat. flii iatti\ tiirtia

1\1w riflort- ciilttt .taiiii for all illi\ dilli %dIli Title: Officer Effectiveness Rcflrt Systemi
Iri ale iariiitlar litorse itt at spweifil il14- (iitte iiffe

i-~cal \ilr. mtif - iifiiti totitti aniil iitic ittage. bi\ Dexcription: Officers are tioritall.\ gi~ et (4fliiir

rvaeii fit ierti aliiit oif t rail i it: im-tage Mtliltival. fElfIctikitii Hepwiir (MAOfl v~alonatils (ill-c, a wcar.

C011t1r-i: itti a~ elagi ittl itt traiiiitig for grailv a nd ditl itit~ g ie\ ice. andi (il) a genteral fier~iltitel

00f



fffalfag-ewf tool. lit adiittion. thlese' rt'llfris aid if1 the firvt'Ivieff* of occuOrrtence. anld oli er teif-ripl"!ikv statift.'.

moitforinfg off lit ratinfg Irt'rd:. TIhe' auomrated OF)Ii ~ 11 lh aI:'i offodlfI: all aufitomtefd~tf ffqffr\/rt'trt'~I \,wintff

rrt'1 tr s\ .'teff svse. Olte IR reco'trds. %slidti hal~d ieittI ital for the etblflsliffewf of' data ia.t'. for per~oool

t ransc'rfibted to magntic t' pt. to pfrodtuce summf oary ret'1 frs rese'archi profjet's dill pfrobe' ifd~.' Ili rdetermim fthe

oif at quarwerl% aid %earfk bis for ,radtes of* lietent'ant fleastibi li IvyII ope itrtl s'iIfajor rest-a rvII vtIlIor t' ill\~ ofk ig

thfroufghf tttltiii. .'t'1aratl. The rvt'irs aid assfgffffewf dala btase's. FIDO1 is on~-ilie onf ifivt I Ifisav 11018 -fffltffer

oiloiffgers. carer fift ors, pit'r-tff ftl fmafnagers. afif 0111 s%1stvoff It coittfsi of' 677 '\ r Ifirft. alffi iet'rlffftli f

Fofrte P'ers'onnel IData S.' istemsf: Ifor e~amtplt'. set'rfm
Uliation: 'lit' ( Ell sfffffiar\ rt'pottr. are ust'd I)\ tvlassificahionf. gradet. ki r Forte Spteciahk Corde. and~ m fajotr
St'flioff \r tFrce maafige'rs. thei piromofltiff secrtlarial. tatic in it'd. P

t resenltf iforts arte tno 1 rosidt' mfoire
ca1rer monffitors. andh OE Mon lfitrs. afccurate' afd if i Iftf data byv ifff-ifrvig Iliv fplate

ptroceduhfres foilt' fflist, atnd byS tit'',t'in rcd ,t.4 1HRI. C;ontacts: Jaffit' L. Frin'llifaftisii'rmto drch f'fo (ifpll Xir Fntfrce ftma
AFIIIIIJ'S0 300.- [- fdal Iast' %lich ite \ir lFrce Dfata SMsltff. eit.gn

Brooiks \13 Tl I\ 78235 Cete supp~ilies nffoffliv to Ilit' Iahrralorv' [IN ff1agfic

Autflfnt 2 1-0-3955 tapet.

UtJilizatlion. :1111 lii rt,1% suppors \ irI fIlk I all fat'ls o if
ink F I. I l' lfe I afitratfir\ fft'l aff'itl mfdffstipmr rt'starnh Man\fi

\ 111111 I wlrtst'r'h f~'lffs imll vel'1 lonfgitudlinal st[uties ill spettt' ii
Blrootks \1:11 T\ -.8235 safmpfles ctllifg acrils., fifaff difIferenit data files' ad tcode

uoo 2 1-0-39)21 values o\ver viried ini u'i'rittds. \liftfialed asailalfilil\
ff11ffftrtial (512) 136-3021 of' \ir Forfce a fnd Dep'iarltent of' I )rf'ffst defirned il

t'lvit'f'l. a, s %ill ats illlffr fnnfstanfdrd dlata elemt'ffs.

'Iiit': F~ile* I ten Data O rgn Iize'r \% ii I teir la Ia Iiis anl nivttanI ings across Iftifm' \%hetn

fftlfftifft'f 55I~ Iheftav\ usa'~ge bf\ pIrfgraffffftrs/affals sI
IDexcription it lilt Iltfl he Daa Orfganizter (F:11)) rlfrt.t'I~v l:' at sizeuabltil' igs il" 1ffttfrklftffrs %h~ifif NS~tflf
iS fIS til frotmf dic' ncditi 1  rt,t'aricln ftorts irfiei g fttit'f%3sf' bet yewtff i fi rtesearfinfg hundffredts tiff nifftials.

pifrtst'f ;,n fl ltlg3Inifu l a mp ifffv 11,flff 5 iftItIits ,ffffh/fr mfifltflichit If\ hfalndi If t itr to fin i lt'e nfeedtted
fctflailft'f if it fffltfft dtia bad't hadl1 ft' jflffftlit' alfld codet prifpftrl tht'uiiiit 'nIlnr a gie h'fiistoirical tirln'

ilflt'rpfrt' tt\ i rtesearchf civit'Ifl l, El f lisf fiftaffifigs petriodt. s illfflft'Ift'tft't. .'ilfliss mfa% ff1 rtlrit'val.
fo~r coded'n iriroia in. oicluding. flt'sriptl if'm II, rd. pci, ill) code' %a)o lIt' t ain ak lto lt'e

* -- "-~--.--0'



I I I I k _, I ,o dal's c1cliki'll I of, Ilia 'Ilvi ]I.\ 0-1111,11111 interi.111, and (Ili \ir Force Reene and \aiional
il'Ov- 'Ind gcl onk Illo-c I ode, III (fill-ill, tilird pcr oniivl. Isko includvd ;if-(- record, (d grad till I 1,.

wl '11 111 Ijllv-llofl 1,1141 (Imil 1,111 he di'llIaNed oll it I rolls liaic mihiar.\ Iralmn'g. technical I raifli [I,,. and
I 1, 1, , I fit, I 1 1,11 Ill I )m I. a hal d 4 oll 111J.\ Ill. I k i If,, I I'll)' it i [I,, pro"ralli, and I rom fill- I icrr Tra I iiiiig

wd I If _,, I I I I... d'll I 11;l [ov. (14-11 it I I son SI. 11 oo I a 111 1 H l',v r I cr r, T r if i if I if if r 1)

1'. 11 .Is Is, j I I I I vI t I date'. it 11 (1 v fill [ill 114 Ill 1 111 1 4 ) it i if I, If I, I I I- it fit I It v r re vi) rd rv 11 4, c

a Ill- loll 11111 1 lo" i., 11.4 1111 ili-I i c (I it I .% , S I it .4 . I it I I I, I 1 1* 1 M J l

114 11 a I I I I I - r r I I I I I I I I I I I I if I it I I, if , I

loho W kousi- pidirimik redurv data prove-im, requirviliviiII% Ill
\1 11M ./Is"Ji 

1, 1
Illam per'(111114.1 ond training I-1-varch I I I Ili V-.

Itrook- \ I B 'IA T. 821) 1-

\IjIo\ (Ill 2 10-3037. Vrilization:Thedala bav rvprv vlll a I(m -co l lovlln Ill
I 53f)-:11).37 ;w(joiring if lid ma I if I it I it i fig I it I oru sat imi if vil ill Oir

4 11.\ v I (I Ill fit- 111 it Ill I \ it I i flat ill]) (if per'(111111.1 -elf-clioll illid

clo ,l 1 Will loll 11,11 I'll invlll . ill.\ vloll [fit- III ol il-i"11111clit
Iv: 11iiiii Hemitircr% Research Dala Hase pros vdurc,. Ill-ri\ ill ioll and ri.% alidifliml lot prolooliMl

b - r ip i i I, it : \ - -r I , -- III (I if I i colltil I Ill Il'l' , , %,tvrti,. atid pvcKjI joirpov mwl , \,I- to Ow

,If pi-I-otlorl aild Ir'lljoll" his, I IVVII loll,_ I-m1p. ifillial-I Ili 'pri-ilil. pvj" OMWI and Irainill.

dilla hj v- m.l. -lort-d oil
11 1 of plem"n wil (I I procc- illid Corfrielf-1: [ .;I I if Frv,114.

wd ill lot lual list) I rolls it I II'le dalil kl v iold VI I Ill JTS( ).I

h 1111ol-111,111oll I'll j common -1111('1.41111) Insist Brook, \1:11 AA T 8 M_
I\- III mol." 1,111. dmj 11j,- incloill. levord- on \tll()\Illl 2 10-31121
,111 j, 'I\,. dIII\ \If I on jild I'llicl-1, IsIT,0111101 M 536-3921

There 1, '1111 mw all'olult. \w apoll . . .Ilic ifilk capable Ili
operalffig \ Ill] complew effeclift covs, (IIII)IIIIiIIIII(F I'VItTi,
Inch of lerrain N here 1)1 'Ijgs 1',, ( 1111ji I 'gIll. jjjl(l of (l()'jj;rI I!_ I I ?_ I I-
1111der all condillons of light and darknvs,. lival and cold. de.,ert
and fore'l. Intitinlaill and plaill. Thal \,,vapffll I., Inall 111111self.

General Mallliv\\ B. Ridpia\
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TECHNICAL ACHIEVEMENTS

Title: Adaptive performance Testing System for AF11RL Contact: Fliaab.'th M1arin
Surface Attack Tasks in the Advanced Simulator for \lllIRL/0't'(
pilot Training Wiliais V13 VZ 8.5221,

Autovon 474-6561
Description: A\ contract (jointly sponisored by F'rider Coiini&'rtial (00I2) 988-6501
Ser'retarN of l)eferrse and the Air Force) was awardied for
the developmnent of' anl adapttive testing miodel usinrg
conventional Ak-10 weapons delivery' tasks for
rriplemientation onl the A\dvanced Simutlator for Pilot Title: Simulator for Air-to-Air Combat Target

Training (\Sri'). Trhe effort requnired the( selection of' Enhanrcement Study
flight test tasks. de-i Oit ioni of thle performance mneasuires
for those tasks. defiition of an adlaptive toritrotlier Description: 'U he st idy ivii o I ved ani evalIoat ion ofl o
iodel. developinrent of a fuinctional specification for thie-cockpit visual tries as.1iciatert with the target ai rcratl

soft ware chianges on the AS PT. anrd an eni pirica I lr sit e iits ftl in g the( S inii at or for \i ir -to-.A r ConiiiIrat
teelopriient anid test ptani. Ak 20-task ft i ItI test syltlabhus V~ A\ C)
was developed which included highl anrd 1(1o1 anogle hono ib

deli very and high arid low angle st rafet' eIi veries to be Utilization: It was torni (tla t thre rmI'rt ia I ii-oat i or
tested uinder five wintdage coinditins ([onie. head. tail, art' availtable anit arititionral riles are, not nttvearY.
quarter. anid cross5). ( antildate perfrrrriaiice mevasures for Exist inrg ruies striritrtIe lov orrartt'rt. Target diefinitioil
each task were spiecified. The artapt ivi' conitroiller logir shlrrIt Ib' inrvli at lornger ranrges. anti a iltir(i targtt

t'npos inon-linrerar prrigranirniinrg forr te'st ing (in a irlirgi shoiruit It(- adrlt'r trr t'lio inati' trinri thre 1ri inirag'
ilifft ut dnieitisiorr annl a utiagriristin' dli irersirir. T'e as at ru ngrnrar. 't'lir'st irroriliiat iorr, are'i rrrlt'rwa.
t'nriptirir'al rlev'toprnriii titan ititli iiis a 27-iinth Ii frr tri
folky i nilrtt'nrrnt anlir te'st t14 Iii'a~itv' rirrintl. Benefits: Ak rletrrriinhariin oif t' ( tist oI itloritait isrial

Cries will r'rrlarr t e tlrt irtit (il the S\ A\C ar(i pro\~ il'
Utilization: Lii tanr'rt i'talri lit\ to rnitastre t Inire, realistic trairninig. 'lhe lrajin tiilt %%ill lit' 1t1r.
pn'rftirriarrli'eprruficierriv antil it igiose re'giouns oft iniproviniii rf' sirrirlatrir trainiing for air-to-air ciairl
inargi nat lier'rlinanre cititl irnilraoiitralini" S~sti'n itraiinrg.
rti'sign andl srrir' altlirat ion.

AFIIRL Contact: AW. Nelsonr
Benefits: lnriasI i'ffinit'nr in 1Iu'rfirriram-ri .\F1tIIj(YITG
asst'ssrit'it aunt tiagrrrsis sltrrir lartl to air icrease' iii tlii' Irkt' \111 V K)3119~
ru~i'ralt rtrralit\ oft pt'rturnianrie %Ii rh initi rn u'ffeis \oiirorir 853-7t1.;8

"'iniil ii, it ut Si-ir I si'i For Ittibl Dlttitru\ and Sratt

(I.)
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Title': Vii~al (Cue Reqjuiremnts for Terrain Flight

Sjmaulat ion

I~scriplin: Tlac ik ill al eqiaii %1.1 i,ua4scene 114Iail I'.

rompki I I-4r -Iv i I er11Iv(I i inag4'r' It, I ellai it II ig Ii 14rrili I I

414ii Ill )LE) Ili,' ll II ill 44 4l44 l4' v ( ilsli p o c r t1444d'1' it 111V

dill l''' %44 i'laf411 ( li Ia ;) "4' 4'.14ilaiv i ' l. fari i n wi de4

I44'4'It444 1 iiai 4 ld 1 ir14111rllk I'a ibv 14) 'llIl 4'% ith co l., i444

i4thi lit iiI" 4'v~r4 4'aried4 ill 44rt414 deililf'. 1) pi lot

il444ipo aiIl i lt-1 I 4'i-ain i Ight II1111 ill . f I' l4.

I iijzatijon: Tlu, ,Iiid, Ow14 h,[ in it v.rlv ,, ci ltl [to

dr1r4' 4 'lI "lil lf I- .1 cue,' fi ll- -.iln tl-a n l il

4- I ii Liu4'ts441 ,-Siit. t,~iva. 11111 4'ml-I4m(Ier

acilia. iiril l 1n akilr- Illudl "illitilill 11 t ieig 441, Piloti SimulIator Pe4rforirfl:114e

Inolilil all i' Imprili .111I4'Ilialk r4 41 If) m of li IinoWg

1 it l ill4 1114' lvil 4144 f41414 ll ] lil4 114'4'4' l ll41'4 , il ' 1''11r4" IlIfill.II4 '".f 1:144 11 4 1 [ Ilildll l 4 I l14it fI lil 444'

e4-ow I- I I -%

4alb-Iilll-111 ,( n I~ h ilom r I1llliIg "Io l f\ I liiar I-I cIol~gll.Illllit 1,111 1444

1441 11144. Ii 114' "ilil~l,44'Il ~i"1.11 "4114" .11 4'4'l~ I 141141111 11".XIII414 M444I 4II 4,41 441114 '14'II 1411jllf flit .lo

Be i ts u4'1I'l -l g 1 41 lli4' 1j111114' le that4' i 1 Il4' l lt It.\\1 144 I Ili, 11'111111 Ill.illg 4441141 111 i14Ii'114 1 114 -ulm

of444 111111' "44 l awd 44 I I I iI 1'4' -I .4 141 "t I 14f1, \% 111141')I I tII2( t I li I r IllI I I Xt 1 44I -r I 11III4 I'I - I I I I I

4" 141 I" tI 41d4 I' IlI4,'4 4It 11 iI li' ( t 4 it . it 1 ~1 1 1 it4 I 14 1 1~ r iall I I Ia I I44 I 2,I " II . 4

t' 1 , 1111 1 1 ' 4 it I I I I r Ii I r14I4I1I -a )bi' 1f llA' I I " I co I -Ii I1111 I;-i4I4 I'I'1i4'I X I Ii t' .1 I I i t .I I14 14 1i I - 1 1'

I4 I I IIII tIIr- IIm l 4-I) " 4-1 1 IIit \ I4 III r i"II. lic 11 ,'t rt4ec A444 114 i'' I QIIii I 1 1 em ,1 i I I

%% ih %l (jilvzf: iraw v 44i~' illilI n v\11t. (4 to ;) dihsi 're1d1141 ontd \a'lri ilailI' l '4I; 1 11111 t

XII III/t )''t; ail~ bill 4 *41 ~ll11411d i l 4'14'ivllg mqlrv .I4li ml Idfllilt-

X i fll % 441 171 -lIIg l l 'lllII Ii f( fIliti I I ~iji iji,, 114 I44'4'l1 I i adii,,v I i4.1,1 111 II 14 u1.1T I ll.

.i-1I'r'a ofp12 fl18-(i.;(i 11414' l l l'-4,Il h l4l 111) efi4'4 fill I' ill v 14144 oll

11-- r i(v4(4411b id ac %ilim (t flt ic -u iu



444- 4~ 414' ll44ifil li4. il 4 '414444 4 ollit 4444444414'.4 it- "444444'i" \%4414. Ill44 14.4.44''44
I..44 cli 4'l I I 4fI 4 %444 1- 1 l 4 \4 44-44 to Ill i t luel~444 'ler (44\4 I144 fl4'.4' a41 a4(4 I4 1444 '.44I I 44 i 44- I II j 'I .f 4414414

i i.1 .( 4'44444 44.1114I In c444444 -t if44 -4f4t11111 1444 1114'44444 j41 I14 '41444 441 444(444'a III I II 4 .r"I I

444.' 44 4 ~ ~ ~ ~ ~ liac mid4' \44 61vht Mi moaio fo444
1
444 444 rili Ow'4''4444 114' 444414

4.44(4I44.no l- ltll v vj t%\ lIi-ltliId il o o (44.. , 4I444. To444,444 tll,. 44441. o '1111k1 \\,
I14'444/i4.'4 ~ ~ ~ ~ ~ ~ ~ ~ del-ole ill ''41' 4 h-4''.'14444114 4i~,'14 141444 4 com444(4I4'4 boollo4l444 il4l4' boh4 oo 144444.11

* ''4(4i4~'444'44' 444141 44 4''l l \.4(141 44444. 141,4'k44-mill (444't prew'4'44itm 4. 1144 Th 1;f-sw,41 1:14-c.4.

\:(/1 II 1 22 prop-riel44'4 o44l 144*4'4 'q444 4- -44'44444i4g 4144' 44444444. '('141

4444r 

a I7 I-. 
'

iii I he 2 13 15 1' IIJ 1. liglil1 Si I11 lIfr41.\1,i r41 I-4I41444 4 41 141114 rIII' r444 4(I4' ?I t rI II; II.)j#' I, i[

,, 11. j v( II4vr 1 ) 'wv1 44''1 44It4'444'4\N4;I, for 4I I ' f-Ill . fill-4'4 ' to4 Y -
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1 ir..iitd iri ndthe clor hie lak ilt ~hit. nd Title: Simulator for Air-to-Air Combat Visual
hit color N%ere carelutll vcontrolled so as it) hI'( presetited at Dvsfunction Study

the samte Iiniiios iiitensitN. \iiaivsis of' theste data
, eli that. iv lin 1mm i n" scores are, 0 sel as the Description: Thel( psychoPhvNsiologita afiterellfert, of

criterion. thiere, vas ino qsaiisiiall% signilicatit di ft'rtiice l'iig the Simulator f'or Air-to-Air Comibat (S.\A( ) %ere'

br et ei color aliid biack-aiid -uhi te perforia ne. e.Valuatt'd anid the physical or itial dysluiiitioiis

It liiigh user acuteptancve of' color s stiis niaN lit- a vrN brought onl b\ such traininig %ere deteriied.

in itmriant factor. at preselit. there is oii 1tohll iig

v% ideuce tf)o hlpori lie added v\piiose of' color ill flight Utilization: It %as found that sevral nostrtt inna

-i Ii ifI uaIio ii. \ great deal miore research is req-,ired. strategies anti iied ia caused vary iig degrees of-

1tart iiolarl% io Ino area (it iransf'r of' rai iiing to t he Iis~vchop~hvsiologival disturbanves, suchl as room spin i iig

1111-ratitioal vtiliog. The pr-etn sio\de it sli)[llr arini m aftter lyioig do% if at flight, and I lasliback

the nittI for color inl flight sift]iuahit il. appevarances of' hieckerboarti-like squlares before the( ves

%ith stiddeii m~akeiiig at flight.Th results tof' the mtud%
U tilization: Sinc iit tis is bhe f'irst itud% to list, thle saulte uerv list,(] to itijirovei'instructifoal mtethods. it) brief'

:tGI lireset-atioii botth iii color and inl black aild Ahite. inl a stuidelts onl visual impilact oif the SAAI . anld coiuiitiie

real-ti ii litrltiriiaiict task of N iap~ons ilelivr% . it point, efforts Iio describe thev ctse.

lit' \%a\ to\%ari idirect valuation of* thiisarei ill moire

rli nlrd aplirtiaclits. Benefits: Such dvsluiut ions. if' occurring ill a(ta

flight, are of' miajor safty imiportatite. I )ocuintat ionl of,
Benef its: Th'le 1imitiiitial benlefit of, this st il am1l follou~- this tdata cioild affect pol'icy botth inl tlji' S \V atid ther

on ,1tudies itih moire refinet tieasurenoiuts m~ill allim %istial simulators. This should help) to amielioratte

better tiemermniiatios u ith respett to the( c oeeits ofi aftereffects that i ui i di' montial aid 1 o'rcept ual

iiicutiii color ill ciimmlv flighit inmolatioil. disorientation and should impr-ove SA W trainin..

AI RL (:onteact: Robert S. Kellogg & .1 RL Contact: A . Nelsom

Robiert It. Woodruff A lIIIII /( T( (
\A1IIM/0T1; I .imke \113 \z 85309)
Uilliams AFB \Z 852241 \ut1oviin 833-7058

A utovom I7 l.-05(i 1 C mimercial (60t2) 9)35-70t58

tintmmercial (0t02) 9)88-050 I
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ONGOING R&D

Title: A-10 Combat Scenario Development and Title: Combined Effects of Weather Elements on
Evaluation: Low Altitude Simulation Training Pilot Performance; F-16 ILS Training Study

Description: An effort is under~a v to exarninre (ft, Description: The high fidelity ground-based simulator
feasibility of providing soppleioental Basic Attack provides an enhanced capabiility fur training
Maneuvers and Low Level Navigation t raiinrg usinrg the instrumented landinrg systerir approaches under siniulated
Advanced Simiulator for pilot Training Ak-I0 aircraft adverse weather condijtions. A need exists to determnine
configuration. Specifically. the researchi will assess the the effects various weather elemients have on student
effect s u ch t ra i n ing has oil s tud ernt ai rbhorne perforinres in the si in i a tor. The objective of this
perforrinances. effort is two- fo Id: (a) to deteriniinc the effect of wind

velocity, wind] direction and visibility on pilot
Utilization: The effort will hldtriiicheotiitvof lifrforin ance anrd (bi) to a pply this in forriia tion to the
full mnission siiiulators in t rain inrg low alt it ode tasks. T he develop irn 11 of al reffectiVe* sirnu Iator scenario for
result will be di rect ly applica ble to %~-1 I tra inig syll abusi t ra iinrg Ianrd i c approaches using the inst roni en ted
(levelopilien t. l a ndling system i ulder adlverse cond(it ions.

AFHRL Contact: By~ron J. Vierce Utilizat ion: The results of this effort %ill apl~py to issues
AFIIRI,/()T(; concerning the developinent of siniulator training
A'illiariis AFB AZ 852241 scenarios for F-1 p ;iluits.

Autovon 174-0561

C;omniercial (002) 988-0561 AFHRL Contact: Byron J. Pierce

\illiamns ARI VZ 85224

Autovon 4741-6561
Comiminircial (602) 988-0561

Title: Human Operator Control Strategy Model

Description: The objectives of this effort are- (a) to
identify humian operator characteristics that should be
incorporated in a mnodel of control st rategy learning in
aircraft pilots. (bi) ito develoip a riiodel liased on theory-of-

conlt rol st rategy developmieri anrd learinrg, and (c) to
codOtex tehiivI valIida tion tests of' the iiodel. The long

range goal oif this research is to provid~e a iieasurernint
systen that can quantify the effect on skill developnent
of various flight trainiing p~roi(cdure~s.

Utilization: This research will (a) provide useful
in form at in iifor the (designi of all t rainriing devices. (bi)
prrovide' a mneans of specifying cost-effective' training

inil ods. anrd (r) provide a riiea ns tol predlict %with knownr
rconf idence Iitmaits a p1ilot traiies control performance

I~tIT (It 1111l Air I' ree Base Environrieicn undler various flight conditions.

AFHRL Contact: T.M. Lorigridge
A FIIBI./OTG.
Williams AFB AV 85221
Autovon 474-6501

Comnmercial (602) 9889-6561
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TIitle A i r Com.tba t iltierilig Perforance AFIIRI Contact: Roniiald I Iughv.
M1easuremuenit Si se Iei eI,,ipinew and Iraiiiiiig FlItA)(
Effecti-wes. Fialtaaiii '~iliam., AFB AZ R.522 1

ildIIiiiil) i'riiig 1ieriiiriiiaiiI~. Thei %illb ile Air (:ijtbait Mancuivriaig Diagnostic

Il ill patii I i Il 6 Ill I lit' Si Ini Ii aii ii - i t-G l iult a d M l o o e f r a c e s r m n

\)-alii l a nvi\.-n H 11 ige/I '! -1Ill I lit ~ iliI~g ioni,,an ~eiurie

%$ii bi lilt'. e come olirwi. iieratiia~ l. Coo ; istirk icuiii\ i. 10ivng /?itii .d I)';n- v lih.;i nIm Owi

I inta t onricl \.. 1114.ro .1,.l fth tc lle

C o 11,1d 1iln l a d 14-aii i loul/ lt'it% l Ilq\ it-Ii.t pulgr %lii n Ii v l- i I \ lt pmcg ill p i iou 11iric 11iai ic t I diii .

litle:I Iitiiae lit-~iaie Goo Suciet cktii i I n v . Liinii diii l l it- t atiig- ac ia

iiiiuinil fur -III. i Ali i lt i uiiuc it i\- iiin iiii- .if-ii Co i I ,: 'ii . Nio~ lirv c el lo C m an iol

neil~~~411-il hu i ii Iii -Ifuitiu dii i i a ea I lIm Ma vn1-n il m (U 1li

I tilizaliok: \111' -V 8.-130)lutu~ (iitiii st -ili :atifor Tlir( - o- LI s lltll i in tenaille- la 11(
ii iipruu ii 'itan \iriifi t iimtiiih i tu tw oli leiolsi ihh l -ainin Hc-sealmil nrcgril i l (Iii Ii

liii~~n-h upuiuiii uio Ivuaii toi taiiun i(ofeuiiruiie.'- iii vM A WI

C-5 A a h hIl 1iniltiutig.ll ah de vopn o (ifutit ai tue 1-h'ii i iidi

liii ii''o l lo . ;I\ 1411

De c i to :Oiip e ,i o tn i g 41a II411 1c \lc v l iIIl11oclld o l11.S liiil t o 1- o

'Df C m a s 11) %l o qvctiv ll.O \V
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idivtiiuali'ed flying traiin g ltrogrami to pro~ ide Title: Cognitive Aspects (if Energy Management
accteptable airrire% mission readiness at inoinii c~t ost.
Thiiis objeeti ye %-il be achieved t hrough the orderk Description:11bii researc ri in ~r(S, ligaltinig fie uiil ta
accomopl ishmbent of cit -th fot ow i rig researrh phases : (a) of effective energ) mianagementI strategies to ((1ntrot

pirtiin iar ev atloat ion of' Oroject S MAR tIl'ot hodlologv. airvraIt .. A o tm- real-ti me veh idle cont rot task will he
(h) I dentificat ion anid defiition it critical fly inrg skillIs liresen ted to subhjects5 via (com1puter iz'ed presen at ion. Th is
and the dleveilopment and test of olijectiv proceIdores for stodN is thus invest igsti ng experimental and strategic
meiasiiig lit-ill. (c) ineasuremrelit (it flte retention of' laciors intlueneiorg pilots' vognitive ahitities.
m~issiton readiniess skills as a to nctioti ofl duration ot
per iodis of 111 fl in g. anrd d) evaIna tio 0 of ft- U tilization : ResulIts ofit the research effort w ill be used to
e fleet i enes o.5(f alterci at ive p rog ramni tes i go el to develop proect res for eni p oyinig non -real -fti re tasks as
Mlainitaini antd foster rapidl reaiqiiistioii (if' these ctic at pretraiiog aids Ior diflivult and laiigerous tlying tasks.
skills. Project SM AWI was initi a ted in t1978 with ItR otc:joe~ )M ilart ieilpat iou It. thle Strategic AXir Comimlriandi and flit- A IRI onat: . oeL ~ aY io
'racti 'a Air Commanid~11(. [liiis reseairei w as spo 0 stred It , A tillm AFB AZ852het( \ir Fotrce D irect orate otf ( )pra tittnis. Pltans, atitWl arl APtA 52
Ileadi o.ss. S~ince' (hen ilhe Tactical A\ir C omn d pi1~rogram Autovon 17t-0501
has vomipleted Phiase I and a piort ion1 of Phlase ii research. C oiimercial (602) 9)88-0501I
Thiiis w~ork has foensed oil air- to(-so rface %s eapior del ilv r
anid ai r-to(-air coiiiat tasks and skills. Ileseartclis 5 Title: Acquisiiioii of Weapons Delivery Skill
prolgress tot develop) a coinile'isive set oif' uiiasores aund
critical I' %itig skills that car itht made ini flight. iii Description: The actqoisit Iml tof skill ini lit tptratitin of

11111 lalor. antd usinrg ttther grllum i-liast'd skill weaponis (lt'ii r '. s~stt'is iln a(I5atiII' fighter aircraft is
meiaslireloeli [It'lo-ocdurs. Tlhe F-L I'-LIS and A-Itt tof, co(itiil itlerest amo~ng traininig iiIatiagemeit'ii
s tIms are, Ibeinrg studttied in th l itvetoprnii totf tliese flersoorit't. w~eapooi s~ steitis dlesigners. anid Ilpe-ratitils
mieasuires. In flt-e Strategic Air Commandlitll rt',t'artt 1 IerS(Ir iie in ir Force tactical (huts. ~Te ptrpimse tof' this

prganPaeIn'tanl a t(s'l(IiIltl-) (( researtch tff'Ort is toI rxaliiil %ariallles affecting lte
altitudtet bombli rut ii rliloyi og the ior 5% tapon dv'is'r\ qutlisittion (If' wraiotIst Il'ierN skill Sueh as pilot
modlies. \ roatsis (if radar n1avigatliolt 5% t'it[I(Ii (111 i vt'r\ .,..,'l'Il ltaititl0111 r ttsai

.it~~~~liratinv ltasl duration iofi ootetl.o asiu andlasas il l's~
accorac% ~ ~ ~ ~ ~ ~ s haslil siel stelosvii aswelhanatteYdtcrbllristit's (e.g.. mlanual versus

he [ierl(IrlmalI' oIf theit Fleet ronit \Xarfare Of1fice'r. tttottnter -assiste() . Tito results ttf' this ellort wsill [tn(Ividt'
XMeasoiris III airtraft ttorrainter ando ((Iltdo perfolrm(ance ftir tdol rt'lte ptroiet'itii (If' Is Ial(iis skill dlegradatioin in
,ire bteiiig ilevltiel thiroughi analysis (If tIll' altjtrttach andl tr Il~ l~iia in a la det oeta
lanidi ng and i n-flight reftflog tasks. The skill niotliliai(1ils I o vlajillilS s S.stt'ti opIerat ionlal
ireasureriieit efforts \%lit the 11-52 urew iren hav rt'Iptire'iients ito facilitate atqui sit ion and retention.
t'iiptoveot e-\isti og in-fli ghit aiid simiulattr traiingi

pierlonrtarice tlata. V; the crew p)erfoIrmiirce/skill Ut(ilizatiop: This e'ffort wsill 1tntovide iiifotrmation
mieastures art, detv'l111e1 andi valtlltd. thieN wsill be niecessary fttr Ii' Oiaiitlaiil (if air combii at skill in Air

ap~plied in t raiinrg pr-ogranis isi rig ill' new 11-52/1 Gl-) Fo~ lrce tactical (imits by lwrovitlimru rates of skill degradation

t ~ ~ ~ ~ Aairnf as hit Trainer and thte 'omliamn f rametr aiio skill acqo isit I iof adlvaniced weapons detlivern
aicatis h systt'tis are, iiett'tititt't withlini tit' sieis foir s5~eit'fic pi ttt ptipilatitirs. \11 additional

Strategic \ir C oimiand flying traiinrg prtigraii. blt'it %%ill b(e the idthifil'at ion of siiiiilattor trainting
-~~ tI'eh-lilllgit's for thec mairtilanoe and acqunisition (If
U tilization: Skill nieasuremeot proieeitres ileveloliell b.\ 5%I'alI(Is dli~ cry skill.
Project SMAH w\l'' ill he used li\ \ir Force traiinrg

* ~mniagers to assess thel pifett uveoless itf current and1( .*11RL Contact: \ fred Icee
o petliiig trnauitning methoids and eqo i [Onehi anlid tt gie it X L I./0,11'
in the tine tuoing of loture trainiing pyrograils tol i llianis \1FI1 V 85221,

* iraximize flt-e gaimi in .\ ir Ftirte tomibat rapaliility ler 111it Acitovon t7 t-0501

r ofI training r s torres used. (inn iierial (002) ()BR-o5 (s

AWilliams A\ li V 85221
\otovon 171.-bi.5 I
Commiierciail (602) 9?88-0.50t
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TIitle: Vertical Cueing fo~r Low Level Flight

Descriplto: A series of' paratmet ric s tui es designied to)
imest gate tlit- effet'ts of' N rtical cuet nit the ahilit% to)

c'ontduct %arionw os Hlil tght tasks arv brintg

i'tttducted il it- Adsatteed Simulator f'or Pilhot TIraintinog

'['lle ttthdeientttn %ariaIe, include ctie height. hlei.

denii1% fi ,lapc. task altitude. airspteed. and ptilot

V\Jtriencte. '[he stutdies are he ing conmducted in flte I-t10

t'itttitirtio if'i the simtulator using pilots, %%lit are-

I rati~t toning to t he 1:-I10 airiraft.

I lilizirition: The resutlt., of* these studies ts ill imipact fte

idesignt of lie su'af scenes devehiped to so tiort training"
rtw hil ther Hlight test applicat ions. 'Ilie, resuilt, %ill

akit ptro% idi data regardinig the role' of' vertical

,onx ettien iii depth. antd surf ,te otrientat ion. It is
ajit iiipated that the imihiriiatitti regarding, si~ual

itle: Force Cue Rtequ irement s for Air-lto-S Lirfair pttri'i 1 t itt t tat lie iisvd to desipi n si mul atotr emt i rt imvit

Weapons I~~i~eri Sjmlaiiimfm i ort jtam't-tak trmainintg i' Ilos levil flight. 'The data

Description: t irattster (t trai tin it \t ud t., c~ionilicitttl I llounpefia411 'rstl
oit the, Wilant-id Sitmlatotr foir Pilot 'Training iii torder lo

i~ atat' e fltt~ti h' iiut, tAii ttlHtt'ttiItr .IR~fL (pnitict: Elizabeith Mart in

force i'tteiq ug o tmsiusiiommml t ratisler ttt lii airciraft \ [I11 Hi /A 'PI'

tuing \-W cot 'tliir,iion trtiting antI \- If) air-ttm-oirti',' A i Iimn,~F \ Z 8522 1
wsiapotmt de is er\ t rainiig: (at) i -erti-'tfIrtltti\ttuttv' 1-7-mSOI

antd ((d) no for'e cti ig. G'e(-si'at ss [ nut ivaluatui

wairltm'l \ total itt 0t lB-ioimrs studeni't, itmo i' S(\i'tt\

1tt cIas~fe, \ ire it ~i'i a, tuils ijIt ftousin g gradlutatitoni

lmIittm I ndiih-gradltate Ptiot 'T'aiing. t iesi' studen'mt,.

attendedti Tl-38 lightter rail- it t rainmuing pior tot lhginit I

1i) Co ba Cris 'Trainitng. 'Ihti tmti'tsfh'

lmaltte er, ilt thei \-it) sinittlattir (sMti' aittiomateil

piirfiirttaoti mlui'rvn' andt ssi'apown tdelive'r\ scotre' 5%sere

ri'itntlet) andt il flt- \ -It airi-raft (%h ere inttr uctoi r piiloti

rat inmgs (itt ls ig pierfoirmantc'e anit gttneir ratige sm'orl.

merxtil as iriltiria). \muaisi, tif the tlat is i'tmrentfs Ittilg

tooltteil to tietrlilte t lii re'lationmship liets 1 i'it fitg

skill, i''sluilitil in tflie- It- Illt simmitlatt anid tltusi' shlti miit

tlt' \-1l0 aircraft.

Ir. itizrtlifi:Thi eerhilp.do aata %l

"I I I~'IRI, Conct: Beltitia B. Hntriik-

ilim \W I:R l' -)2

\11miot IT 1-0i50! \Sl1T CM; \'rtiial ciis tir tims lest'! Highti

timm mertial 001i2) 0)88(u56i 1



Title: Scenario) Requirements for Simulated Tactical Title: Visual Acquisition of (ACM) Targets in the

Ground Attack Training Simulator for Air-to-Air Combat

*Description: The object v of thits research is ito deli lie. Description : Tl~it effort evaltia te Iehut t dt 005ori ill IOw

tle vlop,. and eva1 hatte those aspects iii' the F-16 tactical Sim tat or to r %r- to-Air Coid % at isna I s~ "sirmls thatl

'romtid altck iiiissimi that c'anl hell-efetivelv siimulatedil iii tilihi \i r ( oiii hat NManieuvriing trai ii ig. It u il

* ~th li tk itcied Si iiulator for Pilot Trai iii og. The technical ilocitnent tI, hi' apa~lilities and prov ide assesslilt- of

apprwoach is to develop) alternativ sceniarios inl which h~stin itiationis.

critical t riiii iig factors and mnission elemnts c-an h~e

niatiitilatedill a ,Nstiatir fashion. Experienied tactical Utilization: Potetil iiiroved target mnagerN for

fighter/attack pjilots %ill Ie uIsed as subljects iii at series of' smut lator \ ir uu)Iiia Manevini-g Trii itg.

exlerillewls is.iig 0 iter native seniario conttgutoilms.

liiii tat ru'svili %kill concetitrate onl the( part-taisk scenarios AFHRL Contact: W. Nelsont

(11,b islal target ariea penetraitioll. attack. and8./ egres.;hos

iipects ouf muis.,ioii plaii uiig. eapioli s~ stein operiltioil. Lk M A 50

aitl tact is ,eleriin tinder the plot's coitrot %sl li A u tovonl 85:-1656 1

st mhied toi iilewiif Olie skills sshuhi valt )I hi' enhatted 1) Coi :,mert-ial (002) (M35-6561

,iiiiilator triiiiii iii high thireat mceuarlios.

I Wlzaton:Theresdt,(it'thi revimli lioildTitle: Aerial Refueling Display Cue Studv

I1111o tilzaion: hiio result, otiseserc shtoiuth f i tipai
iii uiaor li-iit lt~ prulu eitelitlei~iitisfit fuure Description: 'ltu ohlivcivit' Ilft is ii'searchi prograti i, t

figltter/iittauik ircnrth sitittittlrs. Tlii' resitits slitildl also ifuttn' isa ciireirtiisfraU-/-II

11in11act lite ,levl,,inentl 1and tialoat ionl oftti i era ~ful bg 1);ari-1ask Tritier. S~weiticill\ (lit-

(trot idhitig a test bedl tor ilt pi rival testing as, an adijilt toii siki iindt dresteise ffeduve

the1oret'ica( 0111 telliii1 i lhl lit .l ilil 'I)(~1 iioi F)\)ad rv~oltitioi. l'reliinarvi recoIIitItetthailtiI

It t(i't si ii iiiiiitor (-eiii-ios sliotl d lirot, ide ia lwta wieti niade iseil ott ilit' rests of' ongoitg aerial

ituu'ihtani fr i'tthuuittg pilot skillt thlose. aslcts ot rhetgriiginSrtgcIrItittatladMltr

I totical llti-,iots \% liich are iiorntIlIN otl I-\perietuled iit I- i ft ( tiltoittid. iurt lier reseirch %%ill v\tetiil the SItil'

actwi oin1111hatl. lk drinaii iiwreae li tossout reai iii ss i- into Iit, iea of' trattsfer-of-triiiig etid' eness.\ 'l

1ioibhle lidditiouoall. the etlelo ittltiwed ilot skill

ian bie et ahatedt ret ii to) eist i utg nuodels of force I :,iiiza lion : 'Iliiv reseaimht retidIts \%ill hiava directi effect

,'tlit ii'iti~.o die design antd procuirement of Oivt -S'i \riah

hieftieh Pit liaas Trainier. ')Te 1wicuentnt oif lilt

- IF1iRi Con tart: liz.iietd Ii~iiii var fv1 Ific i % I reftielimittritier %% ill liave, a .iulslistnal ilit pac

xl~lhI/o I; ,t till, ,tits oft tritittig anld Oft reiIiitalil\ iitg pilots ill aerial

illiatois \1:11. \/ K221I ri'fttelittg. [I ri'tilIiing thel owed to condut iliitiail

\1iitliii 17 161 tinitiig t'\irc-i.ss inl the air. the ploteittil flight saft'

:oimoeri'iat (6012) 9)88-0501 \%iki teetIi ii ak ill III' significant lv reduce~fd.

it, adiitioti. the life' if' -I-Il irfriies \%ill lie,

AI'IRL (:tlnar': I.. Litiderdlle

A illimtis \1:13 \/ 8522t

Au tovon 1,7 1-0501

Ci t iercia I (6012) ')88-h-5b)
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aspects of tact ical perfrmanice ii ll i simiulators for

dispia , at the If0S. Thre Aork included reeoprntand

test oif' methrods f'or quat i ig tihe importancer or %ai ur

assigned In studet.t to %arious performiance criteria and

to tilt acquisition of' various vantage points illillte

mianeuvering envelope. klso. moet hods %%tr(- devised f'or

tii Oig thll rise of' comiputer graphics f'or providin rg

_Pthree-dimnisionral kiews of' aircraft iriareovering.

Finall%. iriethoib, werv dev eloped arid applied f'or

-%ft hesiziiig lOS displays. This s~iitfesis ,ooghrt to

III iiiIIM rio/c tieied toi starr mtany sources oft inorrratioir
ii31 b miaximriing the infloritation i"ortett oft a finite disprla.

area adi 1liv capitalizinrg ott riser ifuirmiation proteesi rg

characteristics, arnd unique aibilities. k joint research stud%

rSl OMiiictd tOil thet isnLal ITVV11irroirg' Research
Simu1lator 1r) t \ir Force Hum ian liesorcres Laboiratorn

\~f'l\rril fttnntr~ugi tila'.and Na~al Traininig Equipment Center. Theo stoo~l'
adr~ir 1lvist roictional votol over Mutorlt error s

Tite; ilt Mmoy Srutur drinrg the aiifiiisitirir of a carrier lardintg task. 'lirii,
Title: ~ ~ ~ ~ ~ '11 \io err trcue~ i' reprreiit thei f'irst t imie thiat tilt- f'ree(ze fe~at re hias

D esc ipt on: Bas c p ' chol giv l r-se rch tas s b eir ' '.ia ia l ii'.rstiga td for ai ' p r e ,

II,,,ription v Haw C.- ifrolrigiril Uetilrzed tWk rit ioiial '.aliit Ini Il sirmuilatoir. 'IiWl ortsuilts are
eiriiir rg e~rri~' ltet' iirsire ae Iigitli Ii colIrriil beirt r'iial.zer. Tihe riata liratr imipotrtarnie fur

mai~keIa, if iit I In ri-"isinirs n-'Igandiri'' fli git relatril 1

I liiiTh tiInt requriredi to miake iiv's4  biiiti Uiiat~ion: \\ rk it ifi arak'si,, if los rir.igri
ill fite Wili/eif to, mike irifirericv regardiinig Ili, relation ifiriiit l rtir irllsgio iiii151 i

of HW trri ill Ifiv 1 iliits iritirn. arid iie strucitri. Ill rs it* 11f -teItunic arte of inrireufiati interest arid

I-t or . iirrr.aliri Io tie Deo lroit- Sriiilatorn Prnocremenrrt. Stidiv

tilizatioin: Tiii n-suits ofi ti risiarifi iff'r li ilt a, th t11 iiillrcin lu f[it 'vz iaut

lo-fi rri t -risn (it imirlaitirs ih a tfilt \ ir IFrairi rig
Imriat tie assei..rtiri (of piilot rivaiiirnrs. Thris risrarifi Coinii~ii an i atil\ irirail ti Iaig

Nill ak sim ipart tw iii i'alinm of Fuitutre t raininrg a iris and uiirrit land an li iitroctotai \Iifrt omatt.ir l makeitll

of' ictckpit ritigris. opimumd on ~ifrgirrrrltors. ppr va

.4FuIRL Contrc: inisipi I tr~aiti .1 RL (ortart: iRinald ii ogire.

t iirinrirria (tiu2))88(tf Comerctrial (00t2) 1)88-fr.tn I

Ti tle: Inrstrurtor/Operator Stautio Dut esignr alt(1

Instruct iotial Feautures

Dew.~ripion: lit fie arta ofi irntrirttir/oprtir -tatnorn
(it )) itl-igr. tvtvral tfftrt, '.itrt compt~letted.'.W urirril
ttrciniiiiit '.'.rt tir'.ltfttt for tiraracttr'irrg impottrtanrt

7t
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\Utovoii 17 1-035tt

rTille: Operatimial TestI and Fbaluationl ll1andbmilk
for A ircre-w Tradining D~eviesi

tip tion 'Irti-- fli titirte fialrili \f ti i l.

prtg i n ii i n ( i rdt-r gr aia i fft ie itIoil rtaii fig

itfu -educei t rig inlim iiit-irit Thvi 1 inim-ir, ill trr

On ll~, lef tcrofi Ow ntt ir fIi I,, Ii traiing pirti.tii

l it ai ra i i ig iit t I n a i -ft i it t i f r ~ a i fifg

it ~iuunri iiuituuuf. lii l~~uui r fug fl it iau (ti :iun,.ti tu rI, T r flit ,: a d

lri uuu 1 ~iiil, lti tu hu f-i lii i ltcuitm . intinit ff mai ti- luni- il *lll if- -N Iiico

it-li utt~it~ n~i t~lt- trig atima tt-ritruargt anvv lituce niit i t han w it i l iit i te it\

Ow arrh inw sg iiat(op rfl-11Ii D ll-
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diapie r inigpiv- n:s tia ~iai~t li Title: Companion Trainer Aircraft
special s~ stemi t raiing iapahi lit iesuchi I. freeze. rieet
automated jila~ hack, and 1irereiuirded deiiiiiitrat is. Description: St rawegic Air Comimnand has proposed the

opera iiinal use of' a Conipan ioil Trainer A ircra ft (CTA)
3. lheterine the apfiriilriate coiiijosilioii of the to augment continuatin training for crews 13-52 G/It
Opierational Test ando EvAlnaiiin Te'iami in ternms of1 aircraft. %Ih %C ill heI lowcscniiralhses

disiji liiar.N skill., amid eimpriviwe. jet. configured to lo-ovide skill mainteniance ill the areas
(il (a) low%-level navifon. (h) lo%- -ve-l homiiiig. (c) air

1I )etrIiiiV III i i rsOU rce., iiiisa r toi iiiiif li refuelinmg rendezvous. (d) inlstruniei t proeetdture-. (e)
0)Iiratiinal I ist andi lEvaliitiioii in teriiis oif' joirsiiimiv. iiissile laiiiiwl. and1 Mf electronic warfare pr-ocedures.
fiardN~~arc. anid siifhIare. '[Hie ( TA v ill hei used toi train all crew meinliirs exeept

'tiizaion Th rwarh rsuls \il (i) jrm de ir the gunnmer. Thef (TA P'roject Office at the A*eronautical
Foc llaon: l researh drecutons ill (a m io lld \ir .vtenis f)ivisii. A right-P'atterson AFB. asked .%ir

dvir io s l arsf iim huit ,i direct mu ii i lh 1 - nil v Force fli nia ii H SOUrces Lahoraior\ to assist inl defining
iiimi~i~ i aloaiglig 'feiliirsii ii t he training anid houman factor., coiusiderat iiiii

siiiiulatiirs. amo (to) iidii liv olieratiial Xir Force( I

t ii t, liriipr ulietfiinologp ill th li lauuiii iig am1 
uiduijt (if aphirlhiiati' for thie CT\ h'A 'Iii recommliiendations froil this

airce%%simuato tes 1-id vatulimi1)rgrai, fr it s Itil are toi he used a., anl aid inl evaluating contractor-
p)riiosid,- CI'A configu rat ionis.

AF11RL ~~~ Cotc:T'I.irUilization : Theu Xi r liirie 111uniua Resourie., Lahiorator\

AFIIHI(tit (I\ ~ir l ing anl iutigrator of traiiiilig aiuf hurian factors

X'lliam it V~ 8-22 1 ussuui through extensive coordiniation %% ithi other
imitircstii orgailzatiouls.. FVirl\ \FI11M. invilvenuent ill

A uto~o f74-(ih I tdiv CT\ liriliect pjrox ile anl iilylrtoit~. to stroutlire
:uinnuircial (00f2) 988-6501 'F\ iniii,mrautioii criteria (Iii the fiasis of' trainiing andi

luiiuai faiors requ~iiremenut,. Soi far. Ili \ir Force
II iiniau Ilesuiurii I ahuirator * has, jiriied the CT\'

I' r joje (10it-e *s ht reiom IlenI illI inn ti hat ,\ill gi le

Title: E-3A Missioni Simulator themi ovaliilit i flg i(il I tiait hi-liisals. 'Ihulesi
r coIi iii 4- i od at I i o it , (I vI iii it Ii i ii i Ili it Ili t r a in i i i g

Descriptlion: \ii effort i. iersaN Ili assess the fe'atules rvqilirelnints a.nd should highlight all% contractor
anid capahilitx iif ili I-3 X XMi-.iiiuu Siimulatior. iiuiludolng i- le vatiaitis %%htich ~%uiuld iiv;ati vil.\ imnjaut (:T\
it, iistriiitiiual pI fIeat'ilurf"s :]iil ii~filit~ of, siniilatiuu skill miaiwtiaoce p)otential.

iulili-I f'iiiitiiii. liii o-ffoit \ill ailsoi aussss thev hiiiiiaii AFIIRI Countact: MliltuuA Wiiid

calmililitIN WifIIianusAItF13 AZ 8522 1

Vililization: liii data friiii lii-. effiort %%ill lie- isedf 11) 'Xiltoll 171--651
-. lhliolt uiiismii (-t% iraiuiii amid qiialificatioii. as \%('] Comminercial (00~2) 988-0t501

it- ciiiliinuat iiii ao ii il iig aili I rai ii 1. to~ d t i lf\ iiig
ordc e ifi foi~rmI -fIse it ii toi - NI i Si,iSi ilatI r andl '(i itI,

it I, *Title: Assessment of 'Workload and Prediction of

-1 M j otac: Ne~miPerforma~nce by Combined Psvchophysiological and
IFII 1 oftO : 1 1 XX \e JO TI B ehavioral T ech nilmes

iikeXFl V itt Description: T[hi olijivi'\ (if thIiis researici is to develili

Xiii~~[) 'i 85lTtS iusiological oiii'sires 'if' pilot atleti'itiii aind \orkload.

C o mirc a (0 2 ,_- O -8T v v i v u v % l l ii a l\ Ie u e l o lj l c i l



I I I I lit 1iii I It 1 1 It itit r , o i l I IcIIII it I I( tIt I il I ikI rvIIt.I t i " -h f tb e

I ji zuut\ Ihp . i l iva Ii nioc ani(viiv h t I I (IIa mac ual -kuu wuilIla, m I-vit o- T hepI1 l
('41111 lolo-11 1 o I hec n i]-r1,1 rao %c e f1 l' o I I Icir ac %h r litii iral (1t412)m~ '118 I-(ll

pro -r Th \itia le o lva i aw k llco dtvi~l(1. il- 6111 lllo~ d 1%(jilllk ng loha i - ll111*'* o
11"lrim n riv. puk tri .,i ti e. or~id \ ok d I .\clopi),ologvala~v 111-11 (o

- e il l.ill w l o .1v l la .[o e l l\c l il d Ilt, i]1.-IIi Ii i t, Iq v111or '1m p o liv o

fi itio, Aoi v v r l. \ "c ld Ti~l r d n v l o o ik li il. I\ c n on n
ob e ti\f i 1 il i 1) 1i " i 4 i, lo-ll :1iladUfl g ca ~ ~ lI'lI t 11 f4

o 14 .r a a dt \ l a h flllan co )c p o 1It Ol litnal 141 rla ic ' 4114

\%I11Iv I r i w ,(11b- a rr; 1 rii li l ro l" gT t Io jIl l-il 1 1ge,~. tfd r l fl t, o

ti I l l ltI vd lt o al r IIig t i l i il on Ii-, I l, vro l IIIo l i % 1Ic er o lo lce d lvi78l n
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TrE( HN I(:AL ACII IEVEMENTS

Tiue: F-116 Airc'raft TIurbulencee Study,

Description: \ sturd\ is iiidvrt a\ it) dtetrin ut htiher
I incorporitra ig %aritl evels if'i i furiulelite in the visujal

lilt- Viltl i Tairningii~i ( \SPT Inns, vo it rirIti imp im trin-

luliln- con iin.t'tint'ii mtri onit u i t uiji iti ii lil. eei'ne leivu tl erunir rtrArt
tt, not pjtlitl i Is iit \ t ) litlt. Attten t oirtitrs Iilt iormsuhttmd i. Aituet inua i fr P

the ~ilo ofit c nditon thirj mo s b rva ivillitint'iti

to c n r l d ii- r l . I t i tt\ ot o ll. t

Ih'imlnt \fitmu ies: n ti iri n \ita 'llt

jiler and 1)\ Ile inlalol ald it-liliol f I; 80a

bld es Pltfr motio \%t not- w- iied -h 18 Tactical



c~ll oilpult-r iniformis the losing s~,steii compi-iii ill

%s'. hasii ldleitonirated that it is fieasihle to inrit'racc
iMiiderin simui lators %~hieli are- pli~ .iial l' reiiiti' fromt

vach oither. Thel( apipiiation (if t li prinvi pli %~ ilt
utilization of' more sophiiliv~iat'd meithod,. of data

tra nsmisso SfA~il) permiiit a niA spieiru 01 of si in l alo
tiselitness iii imlproving adi lailtaliniig ft- comb at

sitls of' operationHal a i rreiwN.

Benefits: 'Theiirtlivall% it had Iieeii asit med t hat i%%

geogralivldt ll f Neillall- initi at r-e is lit%

ciost. litu jtri ii % proiil t piiui d f'it fii lit- l'irt ti l flut it

t1i1 ie( doin. Tl. prijvt al~ s fill l It l liilat ioni for

soffit ist icilI ll li i o ofAl lilt I itlldf ofi simlil

.41'IRL C:ontact: (,lii 1'. ) ork

ati'lortilig thel pilolt a nioark onimiited fivcIi ol' it-%%. The \111111 ii 1 :x w
isijal ilia. is liruivil to.\ an eletmu ic i\nt iiict 1117tf~

terr-al gruiorlir andi a vailtiraj mioitl aircraft li nai tuiieia iit)98 it
gliterator . Vacpiloiiht is fuitmislid at represenitation it f' lic
olaneminlg If' the /advirsar.\ aircraft. (;-ait and1 

G(
,lilt' pr1-idt Ob ~tration(III. Ile ti sulo~lvioiii those~ I roin thll Title: high C Cue Optimization
uinii *ii. Thle guotiiri t rajeitiirii andi iii~v
I rajii'tiriis, are comipited sii that flit- scoirting s \twn caln Description : Reseaiti %ias conduiiied ii, optimize. ii,

acciiratiit a-v- lhit, itiririg s.itiiilateil iigagesit. terlil, (it bhiii ha~ril~are rispolsi anit siift~ari iri~iii

Fliit coiiit le fliti \S I' ii s hailo ti i hi iri fii Iiill'r i t ti i r lt - ihiiiti itov at* imenris l l\ ropeiated

* ~~~liiie t\i iiu ihiierpla tilli T' ill, is tltrI'illgl tulitti~ loavg: Gse (a ieir bliiiv an eriu. ;Hiitieand ii

* -~~ ilediroofiilurait ln Ilea0it riii I lii tclckpit "iian iiiii all~ suit ifligh imu lahi liotrt uhsisi, o igh jioirtmaliul l

%aiv% if aicrft \ rio, inom iobli , v~ in rilfi \ IT gri 6 n al riatc n~iu ai h
btenIl Itiai,. hadr jllit it mirlitr it-ei hth-c lrl its ive ill ai lleim psrotin li nt r~i

v\J11' le rirSiXttii. al-ra t,- i iiiiiulto a teuil ( it 21 flilt 1i1i iin d i la ili-i o f iG l iiaioivm troug ia eet testli
per tond\ iilier. hi \IT lit ilota iiatitt frlog. aler reisedl Ilr evet- limiatirsif valul iilitpiinew. Thf thsii
ru-iiud.thrI mos in\I 2I ig ine il ngagolitIip it r a stem r riio jotlslsoil. respndh ha i Indlicteifit

-~I i iiIir lri ai r111iri li-ii il it% \ifl tor p i it hiit : litle Tllpes sho cu e \pond pasit o c1411rl
1104d-iila d liol ar l-rline 'Im~ ftilit-t ititalioall. lali.\ ai ri un (d rgnldiing phitoo hdc oto. a% li- p ies mriid IfI

.. Utilliz-iitioiiniTitll. itetiritilcs itlir lit' iliut ha.II piuihlnl ot thiffcl systeman itci anwit trantat i00t
1hl-miltr,iviii Bolll nsimoigtlior ll nu lit- lli'itlu Ii i Priiiiti fr rum cclrat ions ma~ htittlirvsdi rer (itle mprov

cooltillIaut ot i I li I iti t illiagi (I t theo ii itit (toiatiron.praeilatir folar Itigl (pefra anothe aira

Tlv iot il il-S t co ld o l'- e il- (i' pr ss r te st, o ito d mi a ce . (c 8i ita

\SPT ~ rvi--vii .;--- if N1112 lit .~o -r~n hlspifrrl av~r \rvdttb



wil iev programt load (lialI-a-Pllante) proce'du res %%iil

pirov'ide a flexi ide cothi oatioil of' aircrat perf'ormtaocv

avai lable f'or opt'rat tonal t rairnig alid] ri'st'arei.

Uitilizatlion: 'I'( v (leo go osiglt cam era portm oil otth
istuctor conisole the visuial sceoe Of' the enlgagemteot a,
vie evd In ft-e pilott looking thitrough lt- elad -rom11poIin

go osight displaY. IThe sit art' rev stuns to thle i st

ettvelopes rwfolte the mtethtod If% \Nhich i[fits are calculatedl.
thereltv deteritiiihig %%eapoits scori ig tmore acrurat'l\

dold henoce mtore crediilIN. elcieaircraft perforitaoe
load gremti% expiuiis, the titilit\ oif ill' simiulator h\
perlitti tlg perf'oritatne simililat iot itt a outiter of

ai rcralt colt igoratioti itt eithevr or- ll ockits.

imrt'~i I li ss'.s riL g u 'tilila reir ofjii tlii ltl (ifIh

\SPTit'. F-10 tilkpi gill k . h isigilt r philtt ill Ii, tart e cim st't t

.1lzaj n llo t'iat il de I t o'ttt clij1 lt itt t\% ' 1i pilot e l Ad llsviie d .Simitulattir I t IP iilot 'Iranii

1'itS : M i uil it r fo ir-t it-Air ( lo pk po isti 'i ii i:gi lii''rii I i ii maIi (SLI.)lim l a t'iio 1 tr-
Rv~pw ime tta 1(1E a iet'e um, ' ttrest tiii t tI ,i ojtiitltt'fatt

piJPSE'i,li n:ht t'o i\l iidlitiii'l (g) hill- oitli'il ge I tl i h t giti . prrll.o jr 'ei ir i'iol. tgth' tih t

to r t g i lilld o N% t. ir c I ti e i -ti - N ir ill ita c u e , f r o f i l 1 ; i'tit' ls v i ti li'li ~ o t h c i ' a i E e t i s t ' ' d
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I'tii ztijon: Tli updatte toi the \SI'I 6a it l * \Avllt R eneitsf: [Ie( st ii report pro% til-. a itialuabe rfellrete
4.11 Irll na tidergottii gacel itanciti t tiri' 1Ia ivt Air Force. diioumenit fotr tiesigliirs of ailtal sa stelost.

Ila\a im, 114t1 slituetsil I. iigratllti to Iit \SP fl ;flvdIT t.lngig

Iiertijits: iThe ieteas.d ratailtiv pri o ile~d kt I lie ili aitti UB VI L8.5221I
tot II Iphl lo t aing tIlldell, \% i I Ittaitie4 re~eatrcih noaitti AIolt 17 [-0501
gti i 111"Oil c bat lactfic oil ig 1111 g ta fgt.tt% ar

1 
;lir (CommtIercial (0i112) 9)88-o.56 I

lttlfrlattltl. ailii altf t andl i lltt ra iitlili~ ' frn n ead Sr~

io fa v ukit. liti tiiti II Ili g itile i t lniii For tito -airfin iiltt~a ~lt~it i u lt rs ~e

colubal lactic i: ita' .Ils,41 \i l la itijito )ioill isatinki ha at lit s tltltitt laiftlii

V~~~~~~~~~~~~ ~ ~ ~ ~ ~ ~ ~ ~ Ia 14 1tI ti. tfI.T e C(l il iIifi tg lil %(l 14 1

ht .':I'%e ltiitiital (rieri fo ~iuai Sntuauin l\[etci'tiolt icheil matsretiitt oi t rvs, r ert

:I t I F 10 'iik i ,( SI 'T taII. .III c I he tiaar I it ii ..it cts.. halo ih t n eg a w P l t T a n n

p ill gal (1\ P ilil ta eaa \-H) ia 1 a~ etiii. ainra' ii titilc lta e t ii g The it etnit llt

AF11RI,~~~~~~~~~~~~~~ Cotc:furni .Tmpeo sabihdl ( it)~, [Ate. i.a ottgroilvlfrlfoll

%it1110,1 I''v l m 1.1lr io ehlq~ s al Ijel io

ilim F 85 21als. b iv,*inie t -Ilsrav m ckIin kll

fr*ln i)[il i n fc li ife vl r m 111 l e e
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ONGOING R&D

Title: Video Disk Tech nology A pplicat in to Real v 0 ll 1
il i m iti Izi oi j ''I imia lilt, artifart. inl present

Mission Visual Simiulationt Sceniarios si 111 at iows and pros ide better scivIt's or traliilig
allliilatiools. Ili order to mlinjilize ft, risk. Ihso

Description: A stud% effort hlas lieuii iitattd lt coliptit i'e vontract., have fit'i wAsarded f'or tit- firmt
tn est igate file extenision of1 %toglt ( .illpoiit iou l) l' CliaT I turinig later phases tif Ibhis effort. demmist rat o01l

ted'hnolopg to eiillliat fig'hter traiiiii reqitiiriiel. The pout,%idiigft-desigii shul it- prodiuced'i.
suidN inol e dvelopmiewiits thrive as of tfii' Li-iuall '. a Ill" e iirtm I %tmcudI

full color "side f'ield-oft-%iv% iei isuial s' Nstl'iii ioms mo iib produced liasvd oil (t- advances- madill ot his sIudl if
('((litrictiori f'or tflit- Na% ST 7- P'~'roi 1- t. ihe fIirst arl'a iiist-ef feet ye coon uileits c-an lie- 1 roiluied ij tbio thel
of' stud% is flt-e l alt t de imaoge tra osforijatioil state of' lite art.
algorithmits to reduece data base' requl rt-emsit. Th ie uid
stud% area is imoage' data base storage artliwoecolre aiid U tilization : ig her fidelit% % isuial/seisor 1imt0 atlioiii

alteriatv soiir('e. ,i'fi a., rioi-real-timeio' uuiilt'- ~ tif nbetaiii oiets"~ ic r ur'i o

'tierated iniager~ %.T'iethird siud% area is the additiion of 1 iractical due14 to s %steiii liloitatious. Ii apiplicatii for
moving- niodels. targets. and other coipitrg'iraei real-time mnid ioi-real-tinie (It; miiooi orivio'd

mllagerv eff'ects. tralitl itg. tdie simiudatiomi -Aouf bet lon' vef eti e.

Utilization: 'The sucicessfuli de~elopineii aiof I itigrat lol .4FRL C:ontact: UA 1lbuo 4). C lark
of1 this techiiologp could re-presenf t amlajor brvaktforougfiXIHI/ I

oi'fite sfseo twiuld Alm% a quaittlii fe'ap fomrarif in loln~7I-ot

Compared' t o' ull piltat li fut apiif c .iii icll lo

(1111pu irgeiea i ilawr\ Thttii' 'b terraill
t''tlral fihlit. Na afllblit~ iii here t ill 06 Iapproiahi Ila Th IitIc: Visual Scene - A rea 11f Interest
fiitall , piio~ide reali~tiu siiiiilatio i f r''al-\iiurluf tactical
i'.l'% iriiiliiu'ill. I.spe'iiafl itlafill'. i's liev poiilial for Description: Thei comuliler image gu'uieratliil (( t1)

siiiolaioiiof ealiticillislois rquiing -l'~ e shlo iithe do- W aioed Silillatur for Pilot 'Irlainiilig
iia~igaliti btr threat aviiarii'e. ( SI'l) 1, limited il fte niuifn'r ofl edges. mnd he'lle

AIWRL C.onitact: H. Blruice Xi-rear\ detail. it i-aii d isjufa ' at (lilt time11. Ili order ito fit-(,\ ide miore

AF1U Hl , . isial detail ill f lie- pi lot's area of atteiitioni. P~hase' I oft tlii'
U iim \F aria of' interest ( \00 iowiceitrated the edfges iiitto a

Willams l'IlAZ 8221sileitable arialo ,izedf square ranging f'rom I b\~ I I tol
%tleioii 171-01501

4 o~iiiircil lAtt2 ~88tiflit'- I il ispla%. 0IN cl ksected features. such ais IloilIal Ii
raiigi''. appeiar otitsif the div M. Ili Phlase 1. the: object
"14 den ifuf'd or rel istateif as eiitire oltjects flashinig ilto

or out oif Iltfo' visual dila~ %. IPhase1 0I X. hh Is
Title: Atvaticed Visuaul Scee Simulationt asmaiting" defitggirig. act.[ (iti tIo \arious i'vlvi''it of lte

dpi. it Isti ioi f t lii'lt, mi re i bjei' I prmidiii1 g a mu ich
Description: omiieiutal di'igiis for aifvai14tiei (1utle r smloothe'r. and i hrefori'. less distracti iig tranisitili at t le
Imi~age' gilerat ion (4IG s , %,ftiem. are beiitg ihlvvIipiid ill WI bouiiular%.
thle f irst phlawe iif a t''chioeliig ileuoistrat ito proegrami. I.I,,,.I al io
\d% aitiei algoridfiti. ail e'clliqlo'. Utlzain Wu iealih'' ~\I Phfase 1"ill sigoiiiail\ vliiepio
fidlit6 re'Ire'semiotil of flt- tirraiii 50111' tftall edige perlirltti'e inl tacticaf i'ombaht siltilatimil ,ipijlictitis ho%

base'CI , .art' liiing I imestigati. 'fThus. aspects 1iiovidifig. Aithi ni iiumi distIractimn. tit,' lle'essar.%

of (:If; visual alll sinsier simiiatimui beiitg iiitisiferei isual detail othvlr%4 isi' available mil\ 1rotl much(1 lirgvr
il itc' data base st rit ire. voltur/toil cl'iuleiatiiitis. all tltl'i' e\liI'siv Cl4It; S\Stii115.

prioii *% iferitituiii. ri'silititiim. real-timto proiessilig AHI otc: Ei '.Miri

arifi-lia~ui'cg. w'fflio.% oltt ap'hituiuie col re (,toI( t' Uilliams \111 VZ 85221
itgri' itu a feasilei s. stu'nt i'iitieplt %% hicih Ai ttoott -05( I0

Commtuterc'ial (00t2) 98l8-0,5)54



Title: Advanced Simulator for Pilot Training Title: A-10 Aircraft Training and Research

(ASPI) Alternate Display Engineering Development

Description: Th' i-athode ray tolws (Crs) tised for the Description: P~hase I of thie AIdvanced Siniolator for Pilot

W da fin 1i Sirn ita tor for pilot Traiiing (ASP'!') are Tlra iinrg (ASPT) A -1 I)Project con sisted (if' ni10(1 fing

rai ~approach ilg their projetcted life spat i. Sixtee cokiit A o heA TIoiaT 3 oar I

rel111'rir ls will he required wit hini the next 21 ConfIigu rat ion. The niodirficat roi provided con version anrd

11,11t11i,4. iiecisita ring a -oiiined refo rhishnmen t and new tact icalI weapons deli very training for the. Tactical A\ir

(III piroduclit ill rate whIiich exceveds past perforrianrce (if' (oin iianrd (IA( ) and1( thet c-apa hiIi tv for the Air l'orc-e

the (11T vi'ndor. \in attenipt tol alleviate this situation will Iluinian Resourves Lahoratorv to conduit traiing

hei irrmest gated lIt replacinrg one of' the presenit (:1HT1 researchi. phase 11. whIich' provides an vanrredl con versioi .

asse noll ie, with Iatit) t0- line- light valve proijecto r. lens. mnart a reversihon. anrd hostile tactics research anid

and rear sireii jsen'iihlv. traiin g. hias bieern viiipli't'd . The phase 11 i'i'k pit oIf A -
Itt is ani in -horise. miod o ar design anid is ca pabhle of bin ig

U tilizatlion: O ne ia inel of thle kS PT display w ill Ilie used for research stuOdie's not direct l 'orinnected with I -

re plac-ed it WiaI h av rjco nodrtiass t t a irn'ra ft orT'.\( train inrg. IHesea rch perforriied thIiis yea r

jiirfiirniianti'. iiiai otailiali lit\. aim1 relialiilit%. If' it is inl~dll soillies of. thei Inertial Navigation Svsten (I NS).

SIWcTi''ll. the light valve projector will provinle thet hevads-op dIi splay sy irhiologies for thle A -I10 ai rcraft, level-

ASi" iispilav% S.svt~ witbi one alternate soorce w hici of-detail of' rnipnter imiage genieratioin reqriired frir a

sbold her nrir reililv a'ailahie andi reliabile oii a V-135 tanker niiidel to accoiiiplisbi air refueling

lnii iviisis. This w nold alsii proide addi t irial traiin g. ainl tact iis tisid for low-level flight in a high

reliabiit andinainrteriarici data for ,iill ar priii'ts. t hrreat eilvirinnii. ( mi i oling eiigiiierinig rescarchi arid

4HIR Conact:1-:i(, . Moroe hvipiicnt imrilodes ev 1 arided sil0 i llated hostile

.IFIIRL(:~~ tat: Eri (. ~Ioroe eni rivii'rs arid %seapuiis svsterirs. 511111 as the Maverick

\ 1:11111 /t )TI:ii sle. ariil i'teti'ili' lirw-level tacicial riavigat ion.
'illiairis UBI QZ 8522 t

lilvol 171-050 IUt ilizatlion: Thle A'.imk pit of thev AS pT. present ly in a

iiinerr'al (00I2) 9)88-0501I onolilar \-It) crickpFit i'iinligriratiun. w~ill Ili' uiseil for
TM: k-10t trainling until the elivcry (if' \-[ li iiolators
toi TIV:(. It will also hetisi'tlfor research oii high-threat

Title: lIntegrate'd Cuiring Re'quiremnenits Study cliv irn iierit tac-tics. If, pruinrg a research triul frr

D~escription: Thn e ctv of this effiort is tol ident il). sto.Wdhsievlrn w tjlv.vsa ipa

iiiiisriliate.. anii svotliesize sensior\ anil perceptal dla relo irenients. fiirce inei hg. anid adlvaniced intructinal

.orriialii' tio the ellgi nierinrg dei'igni and uit ilizatiion of, air rietbiods. VSPT \-M it siiilatin ir ridehis thlt \ ir Force
withi a valoahle flying training research tool. TIhis

rai iii rig ihi'~iiI's. iiulaiiiii also priile., TV: w .ith a oniquoipnrtnii\

U1tilization: The prouot rif this effoirt %~ill lbe at toi a-uiire \aliahil' ii olatlion traiinrg dorn ig researchi

coilprehi'isi ye data base for utiizati on by A\ir Tra ininrg strinii's.

I tive design eniginieers anrd iii t hie di'elopii n t of
V~pipientsl~(,fi(atitisri~iiirtiii-tis.A FHRL C:onhact: i ('ill Saiiiuel T. I Iannian

pV 
\1:11 HIJIt '

AFHRLi Contact: T. NI. Lorugridge \X illianis \FII V' 8522t

V~.iFilHI/01) \1utovori 171l-0501

\Xillianrs \FB V/85221, Oniiniiervial (00t2) 9)88.I0501

.11utovirn 1.7.-0.5t1
tonniereial (00)2) 9)88-i501I
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*Iitle: Ifli pleentailionl of a Heliniet-MIoujted Sciisor/
fieitumet-M'11tintedi Display on tle Advaniced Sitnulauir
for Piaw rIrahk~ing

Descript ion: \ it tilotir . ii tititoaN lto intaeralt. 'lile-otl-

dit-arl equlitipet i 11 h artt'iie Simltolr for i tr
Traii i (okll hI'I' at a~l()-f iito -tin, I'll .6 tier tiiit

rathier halt i intirartit iltitir anditl tittsu, V N/

gIrtaltr t-trtt of atitirats 'O i~t a .* ttn naigi (i lieii

millgon. itnp11.11 t at t I ti r\iue uloitt o .T h IIg /

htat Imgnttt nloltt wm (IN D mttt'~ il l bvii Intl 0,111 t'd ltltitkIilliii sIs-iii

Projvv It I " I

nis i ttl tm ra tlt t I li- ii i ti il ii t% i till \II T Ii kill If I W 1111"

F(I o i ) it Ill II II l IIi ( i 1 - 1 i II gi- I I II8a m

loa .,~nv it,'-w'- fil ba- - - --li -SP- \\r . -i



OPERATIONAL UNIT TRAINING*

Prior R&D) F1 80) T hrus~ts Projctions(~ tie [ulltu Ivr low-

oI k;'i t I

& mid I lio 1

It. 
1 

Ii I .. !, I, I, I

~~i i~ir~ ~\\ ilirri ft peratioiial litit Traiing Tech~niques I

.1 F; (Emerging Thrumi)

-~ * s noted ill hle Chief Siiist, report anid the~ thirust area d~escripttins. the Operational mu niraining Thrusti

emerginig vi~ th essefilialI. mi mrt vmlm'netI duiring 11 81)t. Tihere is one techn ical achitinewm assoejated % it prior

l'1 82.
I10y 1) ~hich isreporivteibsr:- pnIlf\ \1o ollgoing HND etlorts are lirm ideul since thii thrust %ill lIe( formally initiated inl



TECHNICAL ACHIEVEMENT

[rite: A-I1) Manual Reversion Flight Control Systemi the same failure state. It %%as found that: (a) a large field
Simiulationi Research of' vie% enihaniced the pilot's control of' the aircraft. (b)

pllattormn motion had no influence onl aircraft control. (c)
Dlescription: The Aw-I0 airc raft incoir po ratels anl arcraft contrl %Nis tarl (loore difficult in the %IRFCS

emrguc makp(ll o jof.teMna ivrin node than in the( si mph' sinogle engi ne failure state. Wd
Flight Con~trol Svstenil (1tRF(S). Maintaining effectiv point oIf' failure %as a significant variable reliably

loitolii ii ritei~atfliallin lt tsbu t affecting pilot cont rol of the aircraft, and (e) pilot(
no~t practicedt ill thel fl ill" training siltablus. l3l'lau'e

vurrentl plan., call for trainIing t his skill using simulation.r~el safult 11 11~ratil'(ril)

inlfo~rmationl is nileded on the effecti veness lif selectedl Utilization: 'This st udv has demnonstratedt that the task (If'

imu llatr %i~ilal andl force (ties as utilized I% experiencell learning toI \l andI lalill thll \-10t ill the IRF( S mlode is

\-llt) .',, to maaintalin aircraft con~troll anti land whien in indlependtent ofI iniullatolr platfo~rml mlotio~n. but is

the \'~ ALS mod~te. 'T'~wel clliblat-reatl "%Tactical \ ir strollgl * \ dpenlit on field-of-vrie" cues. Thel( task, as
Commiiland~ pilots se'rved( as subljects for thll stutd\. Flt performed iii thll ASPI. is mos(t t rainiale. ITus a crtical

'llbJel' I li-\ 2 1 trials ii Ill'- W~lanled Simulllator folr P
1ilot skill s\ bich is lto hazardtons toI practille ill attoal flight

Trai ninrg ( \SVI) 'Ill( 5111jec'*s task \%its Ito remlain ia bayle learned in thle safety (If a simu~tlato~r.

airbolrne antI landt the aircraft after I'\fIrielllinrg either a

,imllpe i ogle enlginell fai lire o~r a fai luire reqlui iring Benefits: As conclerns simulattor deIsigni reqtiiremients.

M111- litS.. lThw~ failures occu~rredI at t 1m~ deIifferent piints considerable co~st savings calln be re'alizedI thtroutgh the

ti a 1 r1-eltatliliet flight prolfileI. eliin[atio tIll l expensive platfolrml motio~n bases. For the
lactital Air CXomandt. thll inllutsionl (If' \IFCS training

111'siih lsii Ws1- slI 1 1 bg-lrrnitirit in t he "~ lialils hias thll potettial tol sav numllertous plilots

all. (if' %arlanle and~ uisedI thll flol iing as an~d aircraft.

independenI~I'lt \ariales: (a) t1\%o field-of-'. ie'.' levels (full
and rl'~trictedI). (b) I%,(I levels of' platfo~rmi moltionl (si\ AIRL Contact: T.11. (;ra\

dvI'reeI' oIf frel'dmil andl none1). (u) t'.'.o failure' states F FItt IA h
('.imll~e ingle' engine' failure' alld \111It ). (dI) thlreeI illiams \1:1 1 V 8-22 1

aAk. olr maneuvers). andt (v') three trials oIf laninlg [lt (Commliercial (1i2) 9t88-(I'16I

aicatudrte9iuatrcniuainadi

'AIL,8S)
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AFHRL

LINK GENERAL AVIATION TRAINER I ADVANCED SIMULATOR FOR PILOT TRAINING

PAST PRESENT

JltI\ lon tradtio in military ps 'htdltg\. Du)tring Ilt,' mtiore altctrltl' andtil I it 1  i n pitn. i~ n to n
I"itt' r %;t te iti tst'j~ j ll t siged ow illi antI hetlptarsn

I'l) a t I, m il li iuln h a ltaittia: d hs% . i, is I ~i to iffl o lt h lsl'oi l lri fl- ig tinr-Il'i :dU.1l, %,r ;:tl-lo at ial w:;a . I t ma~b rkeli egi ning f i::v riht!; h. ( ioiii' i~ng he t::li ad i;:; el niii i: nludes flInge

I trg ' ,itIitI n w ~ rv w t oiI i -;I I.. .I f p e ~ n el m na e e n f p o n e a n nl r ,( m a s r s: o th t s o v9 2v i g

Mid 't it N-h nn lit mofr fifh l '" n'r an lzig a-, mo eln ocu ato a -no i n an- lt



AFHRLj GEOGRAPHICAL LOCATIONS
TECHNICAL TRAINING BRANCH LOGISTICS & TECH TNG DIV

NASA-AMEIS
RESEARCH
CENTER.........

MIOFFETT FIELD. CA

LIAISON OFFICE
OPERATING LOCATION %* WRIHPTTEFR SON LAFU.OH

LUKE AFB. AZWRGTPTESNAB

OPERATIONS TRAINING DIV

BROOKS AFB, TX TESTING FACILITY
LACKLAND AFS. TX

TECHNICAL SERVICES DIV
MANPOWER & PERSONNEL DIV

BROOKS AFB, TX

The- aicrolpani g map depicts the geographical From its liaison office at N AS A-Ames Research

placements of the AFIIRI. divisions and liaison offices. Cent er. M offettI Field. California. A F H H .
The Logistics and Technical Training D~ivision located coordinates research in full-niission flight sim ulation
a( Wright-Patterson AFBH. Ohio. c'onducits R&D) On and flight mnanagemnent sy-stems. AFI RI. has a

4 logistics, technical training. team-training and] team second liaison office with the I eputN for Sinmulators.

performance in ground based siems. The Manpower Aeronautical Systems ijvision. '%right -Patterson
and Personnel D~ivision located at Brooks AFB. Texas. A FB. Ohio. The mission of the Luke A FB. Arizona.
suipports the Air Force personnel system" by dev eloping operating location is to ( mnduct research with the

improved methodologies for procurement, Selection. Tactical Air Comminand on sinmulation training for
assignmntii/re-assignment-tt. utilization, evaluation and air-to-air combat. At Lowry A FB. Colorado. a

retentIion of person nel. The Operations Trainling branch of the Logistics and Technical Training
I ivision located at Williams AFB. Arizona. exectites D~iv ision is collocated with a Technical Training
basic researchl. exploratory and advanced development CenIte'r of Auf Training Comnmand (A TC). This
ito imlprove q nality and combhat-effectiveness of enables the Laboratory to work closely with ATC in

alrcrews. Tlhe Technical Services D ivision located at Ha 1 ) related to Itraining. A final coordinating office
Brooks AFI1. Texas. plans. allocates. and controls is a Person nel testing facility at Lackland A FB.
facility and manpower resoulrces. dIirects the scie mi fic Te xas.
anil technical in format ion programI. provides techn0ical

) i'~d it ing a nil comlposit iol sen ice. prov ides project

analyses anld comin ~ter programmin1 g suNppo~rt an

develops data bases and operates the com11put er system.
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AIR FORCE HUMAN RESOURCES LABORATORY
ORG ANIZATION

COL. RONALD W TERRY
COMMANDER

DR.EARI A. ALLUISI

HEA~DQU.ARTUERS STAFF OFFICES

T LI RAlI SON

NASA-AMES RESEARCH CENTER

OR HERBERT I. CLARK OR. ROBERT A. BOTTENBERG COL. WILLIAM C. DESGE
DIRECTOR DIRECTOR DIRECTOR

PLANS& PROGRAMS OFFICE ANALYSIS &EVALUATION OFFICE APPLICATIONS &LIAISON OFFICE

RESEARCH DIVISIONS - SUPPORT DIVISION

COL.RICHARD C.NEEDHAM COL. DONALD C. TETMEYER COL.TYREE H. NEWTON LT.COL. WENDELL ANDERSON
CHIEF CHIEF CHIEF CHIFF

OPERATIONS LOGISTICS &TECH NICA L MANPOWER8&.PERSONNEL TECHNICAL SERVICES
TRAINING DIVISION TRAINING DIVISION DIVISION DIVISION

-- - - - - - - - - - -



HEADQUARTERS STAFF OFFICES

* VICE COMMAND)ER
Colonel Kenneth E. Stout

I'li itt I oiiuarndvr assists flte Comani ider in flt, gii idcl i ne Io. or req lict rcJport or

liveifrmnlieni ofIii- romitilat iiimin and coimmands fte iiiiioriiation I rout a.n ' \I 11M. orgaiization
ltlratttr ilhring, ali'eiite.(' olt- Commuiander. T'[h e v clilinti or other oii c anid agencie- .

Conoiainder chairs llw iahtraton~*s C orporate Planning
Gru ((:I'(;) and flit (orpo't Panng (rn h. -h comiiitiite rv\ ivu~. I ic -v ' it 'i af

thev a ti ii ra~ratr *' I I'i' IC 4ior T i b

goat' aiti i~ 'raI uiiiitti and hrus aitcndties. \'I1t i. ,r (I(.Board rvc4oivimnurtaioni rregarding
the ' itt tiiiiiiaitht'. th ( hi Seftitt t h i ''bICororl tt1 )Tsa F I tiiridr. .itho

I hicat itiK eitv lie (eirtt'.[h co i alv Nn t i I liilcr gpoi al . tjec I ind
I op rtut Pa it iitlk ('\'li tru is repo s :1111 iio It ee roi ar

:(ilt t1 Ir l t I'lnc I ivitiIi ( ;rouia i .t I i lt i i (I \itro ediri iv,,.ICI o ra i t

) ~ ~ ~ tlt'~it tI t1ir"l inl on ai rat't r o taili rt- andit 1 )iiitrillm taqirtr. Sa t IJtt hog h

and hc mei I ;i i ontirg' an I ibis -altnlw .T eV ou ri- mncd in iadn,

f ie treiruu l t I lit'it u iv St aff I 4 fice: ar tit, ttt i iolg cotliliin l. r'.,~'iiii'.hraleitl~t

C h c k a d ti l, E w i ik O f ve ( if c rd r) I'l" c o l . t o f it C m im vr ap ir al li-5P

-1111 all' --.-l --c ali a k
-V.'ti t, -om lv - o \a ds II



PLANS AND PROGRAMS OFFICE

The Plans and Progranis Office plans. implemei-ts, house RDT&E efforts. Finally. the Office provides the

aind monitors execution of the AFNIN,! Research, resn urce management required to execute effectively the

Dlevelopmt[t. Testing and Evaluation (R)T&E) RDT&E program.

prograln. Staff mewbers perform long-range planning The Director of Plans and Programs is responsible to

that combin's higher ieadquarters guidane. Air Force

user requirem'ts. and technological opporuniiies. This the AFHRL Commander for the proper operations of the

office publishes all planning documents and prepares Plans and Programs Office and bears staff responsibility

udgcet publisies tl hnigr hdouaes TePlaneas for the Laboratory Headquarters" mission in plans and
budget submissions to, higher headquarters. The Planes duena Ion prtos rgas n iaca

and Programs Office effects program implementation b documentation. operations. programs. and financial

processing financial and budgetary documents and management. The Director serves as a member of the

moniors the progress of all support. contractual. and in- CP and the CPGEC.

I)r. elrbert J. Clark
" 1l)irector
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D~r. Robert A. Bottenberg
1irector

ANALYSIS AND EVALUATION OFFICE

The Analysis and Evairio Oftfice performs and architectures and conducts such special studies as are

operaiiona I analyvses. evaluates proposed new efforts and assigned by the LaboratorY Commander.
ad vises the Com111ma nder anad D iv ision chi efs regarding

mi ssion comlpat i hi li a iid resource adleq uacy. The offire The D)i rector of An alIvs is and Evaluation is

pro vide. giditanrce' for eco nomi c anl( cost -ana ii responsible to the A FII RI. Comnmander for the proper

policies, anrd certifies co(st -ef fecti ii iess aalyI ses of operations of the A nat vsi s and EvalIua tion Office and(
-~equipmrent and faiit tilizatioan plans. 'lhe Analvsis bears ,taff responsibhility for the Laboratory.

and Evaluation Offlice develops arid evaluates impact- Headquarters' mission in analysis and evaluation of

analysis anal resourcvs-altocatioa miethodologies. Finally, planned and (ongoing RI)T&E. The D~irector serves a., a

his staff ft fice assists I )iisiora chiiefIs and advises thle mtemb er of the C orporate' Plan ni ng Grou p and of the
Commiianrdier oil ihe D )iv is ioin s R &D thrusts Corporate Planiag Group Executive Coammittee.
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D irector

APPLICATIONS AND LIAISON OFFICE

Thie \lip ialurns amri I ,ia csorr O f fice is c'hargedc with user accept ab1ility arid imiplemuen tati on of II T& F end

faci fitat ig tlt-* itrodcifne if'e I)TS I e'iid products intol products. Furiter. tle staff' vonducts follows-up analyses

op~eratioenal rise. Such efforts art- irected toward of I ahoratory HI)T& F with riser groups to assess specific

rnrcni i rig tile- relfat iounship bet se'eri resea rob ers. SUccesseS. fa ilucres anrd lessons lea rned. Pubhic i'I a% 90(- 1,t

sponsocrs. arid rusers of' end products byencouiraginrg closer mnid ates that the office t rack anrd report on allf A FHR111
-~~~ c'oorcfinaticen friicilte initial dltrii nation of a problferm projects that could have anl iripact onl civ iliari R&DI.

throucgh the irriplemieritationr cf' at prieduclt T(he Office Finalk the office pui icizes the L ablora try research

rrrair ges thre H1U I w' tif izat i cii rack ineg procgram ni s Iici percegram.i speci fica lly thIiroiugh pirliicat icin of an airnnual

assesses the degree ref riser satisfact iron with L ahcrratorN repoirt, newsletters, arid informiationial flyers acrd

perodulcts. The \ppleicat ions arid ijaisonr staff evalurate berchcures.

lIndepcendcent Rese'archi arid lDeecliionrrec iH
teehncuaI plans(it' private iriclcstrN. collect eternaf 'I'hin' IDirctcr uof' Appl~ic'ationrs arid iaisonr is

e'salcraticcnc. and coniducct ciri-siti' piroject n'yafuatinis cef respcersilcln toc the' Laherator\ Cmnrrrdcer for thet- prope'r

IHs I) pe'rformieud at d f Iesigniatedi firms. eperat ienis ccf tlire off ice arid bcears staff re'sponrsibility fer

lie Labheratecr% lfeadif~partcrs' incissiocr in RI)'f'&F

Tfle \picl tiocis ai I ialon staff advise lithin appicatinrs acid fiaiscn. r[in' D irectoir se'rves as a meimrble'r

I alciraticr% ( Commrcacnder arid inifoermc D itisici ( hin'fs cin ref (ft (:I,; a lt- 1:114.1Y



AFHRL RESEARCH AND SUPPORT DIVISIONS

'Ahiiii can iet frogran .s steri read rres, olijoeet
~%ithiii estafilished owinp~ouer and irrgistii. cons~trainits.
Thie nra, iteii-nrie irformiane area invireirri. researcih and
(elopliieilt pirogramsi to inn t-e Ilie- eff-cti~iries and

vei i I I c N of peronieI and orgaiiatiorr responirsibile for
iit oIainw triarrie of' Air Force i% Calinns 'S ,terii arid

suppofrirt iqi f irt. f'rrgraiir iiok [nIvli-eui deiopiiiieit

oi* iniipriied tfirijifries io the areas oif traiing. jobi
aid1 ig. nmaintenanie riariagerieri . inar iterrarre fin1 lie,

and firoveifires. and organlizational strucituire. fr
logistics finitioiis area irvokes R&DI onl tecirriquie, for

* ~~~~desigon rg arid mianaginrg lorgist irs finitirnrs and s~ ,erri,
'1- ~to meel lieacetimre readirress arid in artire emrpitrieri

lihe T echnrical and Mlainitenance Traninrg thirut
inclrides efforts that are dfevmnted ft deieiopiig.

derronrstratinrg, arlid e~afrratirrg imrovirredf concepfts.
mietirrods. irieria. and s.Nsteiis f'or terci iuaf traii ng.
Special ,rtteitiorr is g11"(1i to R&D) airr-ieula defining thev
opft iIl rrrrr rliuse of' comprunrters i n varlirri tn pv, (if
instructiial svsterrrs. k rrajorr area ofi iinpiriasis is tille
rfmelopfniprrr Mtrir evafrat inn of' simul atoirs tli srippoirrt
ri0trrairre t rain inrg. Tire Irvenurireir arni e~alaftiror

of' inrstruinral and mnraiagerrivrrt techr niqures ili i orrfriv
tfi rust effent, verres of* orr-thfe-jobi t rainIinrg is anorthr

area oif miajor nffnirt

- i'rairU~~~Th( rein. Grrorrp. Teaim, arid (nit fPerf'rnrrraie anrd
trinngfrrst imokifes l1&f ainirir at de~eifinig

Ieniiires. rmethords arnd rievires f'or enafat irg arnd
Iipri rig tire 1ierforrance of' tIrsf rw.ani i

wmho mnira te/itrid ginound- frnser s~s tvis. Sfnecial
nrhrro I )urutlul 'h ri ~tt rrrmphasis is gi~r'r to R&D) in tire Coummndr. Conrtrrol. arrd

I J11 isiort ( ittil (Comn ic atioins a rea for tire derv i~rnerilt andr
ri irrsrat inn (if' perforrmarrre inieasnirrireril t ecinirfnri

LOGISTICS AND TECHNICAL apiciafii toi grourind riiratur tWallrs arnd crv%%s. fire R&Df

TRAIN IN(; DIV]SION Iiii alsoi fitrr il , tIrempnart oin 1 nr!*rrrianrrr o sijif

'Flv og~'lc, ndTecilcalTrillll factrns as piersoninnl pioficis. trainig. op~erat ionral

I n~tr'aim fmfiiiaffrIrnrgft.iin i inrormirfirs. enviironrrerrtal factoirs. and oirgariizatioral
r-. 1 rin,ibnf for risnarmir and d iffmonrinr i the poicieis.

V, infirmig aria': ci~iaili i vi' asfrnmtls oif rgist ics

t lul iriin: ioiir unial and tecnical trainling

.0nn11-f inrg t in ifesigiarll n tilizat io:n Oif siniii atinr, and

traIiiii ict for sirri traiig: anire%%. groulif. earni.

an ilprl-un.anni ifan the optin o~fii commnd af nd

c o n r o l n l r n ti ir. d im . A c lor v wi r s n i r i i o f r l i e

c h , c ht itl ll tp ai n D ir f i i oa n rnt, r, ( f ait I r rt i fe

I t n f i i r n a n n n t o \ i i iV a i a i l l -r i spri r i s i ni i it o i

I it Ipo1 s I iafi ~ ti , gistin., ni inrts aI'v

cotnr'iratii ill t11ir4.i areas. Thei \cqurisitirn frigistics

area irrnfrrifi. IWKI) i, irnria toolrs arnd tvefiniirs fuor. -

inriiorlnroliig flgitic faitinrs irntonftll-ifisigri.

if~iflfnnnilt. afnatirm. ani fifv cmii. cwinsig of \ir

finn., imiapmni' stir frlll h gonal is tihein rinrinrnninet rof' a

tenfriflg ita mill 1 nrmii do iii anniioitnr i s.-tiel- p



MANPOWER AND PERSONNEL DIVISION

WithI the anticipated decl ine inl the service-el igi IiIc
piopulaIint during the 19~80s. onte of the moajor problems
lacing the Air Force today is toantlnig. To alleviate this
projected mani rower shortage. the Man power and
Person nel I i vis it plIanis to in itijate a research protgrami

deindto iminprove way*s to attract the imost qualified
ind~ividuals. optiniall\ assign them \%here they %ill be
motst prod octiv e. and reta in a sufficient noumb er ill the
career Iforce to meet opiera t tna I requ ireinten ts.

Tlo soppio rt the I i vision s miajor thiirust area. i.e..
tianfpotmer aind force mtanragemrenit . resea rch is conducted
to) develop mia nagemn t tok p111 jroceduores anrd associated
tech nologies to iminprove protcuremrentt. selection.
classilicat in. tiilizatiott. prodluctiv'ity. anid rveention of

Ar Force personiinel. RiesulIts of' t Iiis research prov idie a
substant ye basis fur personniel decisions inl all Itliasvs til'
the niilitar% life cycle to mraximize dhe utilization of' talent
anld to insure that mtanipower resources are alltocated to
miitze the return oif' perstontnel investmient.L

Mltchinrg thle right person % ith i tlie right jnlt
reqjoire, jolt atial.is arid iitdiidttaI qualificatiit
assessrirertt. On)tgoinrg researtci inciluides the developmtet
of' alitu de antI interest mteasuires: inet iod.s for coillett i ig'.
ainaIlzitig arid miodelinig iccoupat ional iniformiation: aid o
establiJAIitig loll 'ical. at it i d. v\ perienite. arnd et littat mu &
rt q it iremieltit, for spefitc ib .. TIi iiio t alsoti rit et
research atnd tlemeliijiirew reqiuireniretit- r the \rriied Colne T~rve HI. New tonj j 1 ivisioti ( hjef,

MmSt\ice,, neat ioial \ptiinie Bat ter\ to sit ililrt ki r Forie
sinrgle inantagerhi pijiof the t ri -. er\ iii hiattcrN

lThe tivi ionl has developed i compiirter-b~asel

1iirsiir-joil riatli s\sterir thilt has bieern ilpirai iiral I
initegrated iii thle X ir Foirci Ritritit Hg >-ervi
lProcttrrerit Maitagiie-me I riloritatin %vteo. I'li
sstii coitieti a tlilw bretlst job opt ioint li

- tiurircopariorg t heir iritvrv~s anid abilities \ith thouse tif their
coritertiporarii, andi i r Firce needs. Recruniters inidicate
tat t1ne s-tnr.iinrcitg tloe apiplicnrts, abilities arid

itterests anth the \ir Force iteeds. virtiall\ guaratle
placinrg t hi right peso in iivr right joth.-

Initordher toi miainitaini sufficient quanii and qiialit\

'- -- o f perstoinil ili the career fotrce. thre D ivision is also
con1duiitig st tdies, to impihrove prsoinnel uitilizatioti. jobi

_________ satisfactiur. prourittctiit . workgrup effeitiveriess. andu
carver ioik at tot. Inn atdditiott. effiirts i a rd thle
developmetn~t oif mieasures of jobi performiiancet have led to

the developmrient of a perfiirmnirce appraisal sv\stemi for
D~r. Nativi Giuin Air Fource civilian personirl.
1',.im i-al D irector

I WN



OPERATIONS TRAIN IN(; DIVISION

'.Ahin h uia. li'ad to imrovedi~ci traininlg transfer andi bietter
iiratiiiiial simuiirfaiis. Inl addfitioni. since the siiiulator is

(in hired Ailh t'rout line figfrer/attack aircraft.
addfitioinal rc..carcl inl iwaluating the utility ofl future
aircraft rindificat ii. anid iifue senimpr vmnlrpojwwrit c'all

lie coinducted.

Thei f N6.iioli is 'onduciitinrg researcil i Inig skill,.
mrainiteniancie arid rieaiqui.iiiiii. liis-lemel riaigationi. air-
to-air refueling, riqo irenierit. air Collat nranetmering.

air-to-griiuid i'oliiniation training. iress 'oiirdinationi.

operational tvst and1 v~afinatiin. anid - li and F-1I0
s laliii' effeitvoiiiiss. lHeseari'h ffiirts also i niludie
siiiufatiir %istial and force cue requirements aind

a:ifaiiied .imiulator hard~sare s~stins. Thei Dis isiiii is
availafie to assist aircraft acidient imnestigatioii hoards ill
siimulating iconditions priior to anl acideiiiit so board
lirofings nia.% i more accurate and inianiiigful tol

_________aiicideiit prvent ion.

'The Pl )iisiiin hlas initiated resevarifi efiirts tio
ill "'s tgate ilot perfiirnainie iii simirulated hostile high
threat enirniments. Rlesearcf efforts to date iiiilude
doierin ing pi lot perfiriarice [it hostile sit hatiions.
imip~aicts of ;iriigramried threat priifiiinc%. cflf I. and
Flectroir ii(io tirirrasirres priitection. Ifeivi ieii ol1

Colonel Ichtr ttd C. '\edhat ithise sirnirrlimir efforts mill iav a majoir iiiipact ol
)till) Chte j ii'riasiirg \ir Foircei icarliiiss b%~ iiiproi~ing training for

fioltilv flight regirmes in thii high tfiriat ei'riniiite.

Il'i-irsibfili1t for resvarif aind develoipnuerit inl
ff~ ig- traiinig teiiiiliig for t lii' Air Fiirce Huimari
Ite'.iiuri'i., Lafiiratiirs resideis usitfi Ire Operations
Trainitig lh~iiiiiri 'liis DIisiin devefrip.. tests. arni
es-alirates, -i~iir andil iremil ifivefolici fardlsare.
pirogrami.,. piniieifirri. andi techiqulie, for imiiprov inrg ll)
phrases (it' H% i rig traini rig prigrairis. 'The D i% isiori is
Ciullociatedl Vitfi the. \ir 'Traiiing Commiriand (V\T() at

Wilfiaiiis \FiB. krizonia. anidf has air operating loc'ationi at
Luki \1:1. \rizuia. \01ti the Tactical Air C omnraid
('I C( . 'lire1iioosb facilities, are aici'ssifue tio thre \ir
Fun'c' fIs lig commaindail (\'I'(. '1'C. Militars \irliit
(:011uniroid. andl Strategii Air Comrirarnd) anid serte t iv
N\a%.\ and \rnr as. Welf. Th, (.lost. fIro\inilit\ i tou 114 ila

-~~~ Hemni Gunneir~ fange. 'li ual Fighter Av apons Cei'nter.

anid Air Forici ffight 'let ( etr cihianries its intirfari
%ith ie oiperat iiiial ui'iir iu iit.

'lv O perationsi 'Irainiiig IDisisiurn i'iu iu's stiidii'
to vlliit simniulatoir c'apabilities for iliinirg piluot
training.

si ouiatir 'Nsteiln has hiir i'oiipletefs rebiuilt to iua

tin. \- Ill anri F-1Ii airiralt. Tlhcsi' aircraft ieuabuleilt(
N% ti'iii tio icimfoirit risiaru il in abfroadl spii'tru ofi i arias
ofi intiret tii thiu tautiurI lighiter co'iuiiiiiit 'i. ' Is Dr. MIart 11. licuiuks
muulfi ifefor brig ilritli i 11 fil vpiphiinlit aid ticli e iTjii. ' i iial D irictior

I 0I



TECHN ICAL SERVICES DIVISION

T I v Te lee iica I t'r ice., liviin plan,~
a I Ioca It .. al 1 IIo c I Isfiiiitrt ii tit II( aiiti l liah V% te r
rtvsi Ire, c v FliT e I )ix jitii di rt'tt,, [fit- sclil jtic and
IteuhI i aIi iitinrmtionl programl. itilndiiig te

pr~ d- ; ul a ll tvh iclv ira sic .

iti it r N. i tro ilt' tltrtt ad i'lnitig~ ;ruij aiidit
tI : t, pu itt, I a Ii Ito g i i Nit Ip sit i t Ifl

o- liiiol lv I)Niin d~ lp aa bss

lii t744 -

alld I \A flt M acl ili, (i [lt- L hor lor\ a-

proldv projcl nd c mplit'.

pro~ alllof i g '1111jrl i) il

t_~~~~~~4 -..lv. i ~olo h

* 44% 4141~\if Fo it Hmna l itt a tt'iiunr a orltttrt .4. it iilt.Irt11 lftt' tt tItp dtt

TllvChitI o theTech ica serWvs i ~ ii

1,~~~~~~~~~~~~~ rvpnil (tl-kbrao\Cmade o it



slaf i valoiatt'. oriiis ~ a i 04n.,011111.1.m .and Iilattritf psc igisgt. 'Ilii' firantli det't'fops geiii'ral Pii~lit-'i

pirocedure its iil ot fit'r I fnvo iiiia I art'ds %% 'it Ifi ii I fJoe statistical and daw 1 trmtits.'iiig firigramsl~ for list- k

LabotraitmiN add fi'ivatt' tilt' toflot ing prirgiiii: appliriits prograiiiiitr, iii acctiniii in~iig %irk

iiiiifit~t' diit or'iiizdtoii ioni. fiiiittitii dif! rt'tiiitiiiiets f'rom rt-wad pwri-miiil. TIhe Br-anch stilff

ftttrit) traii'ditidi'ijft'1ari iifilt lfftr. andt iiainiIii, tift'o reseairchi data f'rom miigiiv lap"

FoIrtht'r. tilt' \iiiri'latioiti (M(i it' fil t pr tinipial fittdf aid othier meitdia. ad ;troidi's siiiiir reptirs front thet

llvat'dilidrtv'i- ili lt arvas of fit 1li uu re'spontsibIiiIt ies: respontisilelt fur th diestt'ign. dt've'ft nt -,nll ut1N'ratim fit

and erti-ts Imlo-al Itiilli foir In~ptoir (et-a \ il and ioriation m~stt'ti t supprt trihet I abttratitr 4 );ttratioli

rt'jo rt C. tntt'r aiid fIit' Coa ndl iiaifMatiap-miiiIi f0iti-tit m

S((si. T'iest' svsIt'lii ntoin'd Nif \SIs. J( ) \S. JAM 'fIS.

Com.e 'fft'(ftiftit ivrajt'-tiiti. Biranch iitratt's if NfOCEN,' alit] fata itasi's that supptortI firiat-jial.

largt-'vaeIn' miiljnttt'"ir ciifopt'r lt'iht\. invlfodiiig litidgr'ar\ lii'sonel'f. iildifitoer. adi planning.''ft

1wtriptiitrdl vi'iiifti'it fur suppoj~rt (iti' ehfrair. Cet'ehr direclts hin' iltt'gradimill of iia ;ft(]oi icett

re'searchi jirtirari. 'liii Braiichf miii in S\ld Ii "stems anioniation lmiitt'ing t-iifiin.art( s\ stemi adi

1trttgrii i i iig fta-kdgw t'' l u it d tuigitt't 0- tapt' sttigt' tIi'%t'liijj pldols. piiis. tu-itts. and firot'tdort' to

faclfi, \% iit)ji:'ratt'sai hiigi-\ifuivit dt r'traitti t'ilsirt' f41'velive' andI v'ffiiit,(,lt'i , ii-liosi df

(tf tciiipitt'r jtrutii thlrttigii (ijaiNt ittinil anti audiit t'nsure's t'ooipliiweit' hi all miutiati i t-il furi's~ii

priwvd'tfui -c. aniii di'qyuiitii reinations and citttiuits manaiige t''

'uis9- onojii aiii t eitr upinv
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COMPUTER FACILITIES

'IliP 'lT'i'11li a Se-r% jet' I (i% ision of' A Fl I R 1, Trait og Commanilid t'ottrst's. The'%,.ia is ttsei as, a

maitai. dit. gi trail pirposv I nivac 11018 i'iijoteur ristiarti tin
1 Itor I i' de4-vfojimiie an d ve'al on of

~ eito .ti por ri'st'arih anti dev'opnwniit progralms. tO oo 1 ie-hase-d edtocat on and t rainIin1g.

\I111. invitiviai ri''.tarchi at the School (it \i'rispac als it lgui\ I'r\iiiii tiriirl i (I)F 9i'( o Iur and

Otiiio'iiie h aoth':iiiiit' It ' H(Iitok, )((it el iot I aintg simlaio utilngrtitic slotircs oits d T \ivIII

ihi' I i ~ac' 118 s, sivni i l udit' 3072 sq uart' fool ' .i'i to piro% ide grapthic lhard 'opyv tapabitit for tiiter

coutu1 ittr roool. mliid ;I21i square fooltill( taeiiirar% ~~tit
% hich lititst-. itt't'A~ L-ItI) aiid 201 thtosandi aii tape. oadi \rglPtv-o 11 saDCPPII
t iels. Tho tape liiirar.\ ia il istoric'al data liiase of' \ir hitrve 1,u't'ia r~dtiat'sit~i1i * 11 i

Iwtisotiil hits tilit" biaik to thli(- mid-iis. It iotin s 15 S.\,tii %%i i stuports an B&D I) hrtlvit foir gromnd

37 oii ilip datla tiles. i'l largest (if %% huhl is hlit' Virilit tiirt os a it . 'fh iJe' Pasitrti rjon

i'u'iilist liol anti I ,'s file. t hat icintainOs apprtt\ililatev\ tinie anid lino-tro 1imfirmiant- (if' %mahtits i-lors ,ill

fouar miiill ionr ri'i'ii'ii uat i iii fro 1935 tli 1979. mtissilfe anit spacet' commtatd alnt coniitirol sysiviis. 'll-

ifleiti ropottr lardl%%are i tst-11i is tImsignt-d it) M..Ill't riistu'r sctani'' grapuhics tiispila. \se

4 i tla %% ril wn i',t Ill I dltantdardi formials. th is al 1(1%% s thei

Iat I thtri i I at if ori Il IIv I (littl c lirtitagfl a1 o et organ iion

411i ljivit. Xo piv ha iti I tas 0-lithi XF1 '. ,iI ' XFIHi. 11o
I'tili'aitii'. ili forlt l "tI lt i 1i 4 Xr1 o l ' XI iiii'lt tra -za Mos.

Tlhe. 1 .IN rN X I'll auptis aiglt mao ptrogr ming ''

laritltti I li incde, 1141 MN rCOBOi iitlttiLl anid SI Iia

21114 i'ii-lit- diil till, t'r 1 lt 110 thr oE at XX liis o ics si

rools. li acv- incldc ild- ll 4-11pholf, ews

414.111-ilv l (i tv, (O llst. ~ r, ict I'lk14nd 7
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LABORATORY OPERATIONS CENTER

Thle Laborator% Operations
Center (I,(X:) %as established as a
test bed for exploring the feasihi litN
of (comb infing word processing and
data ba'se managemient in the same-
5s stern. 'The 1,0c( is the focalpon
for collectinig. ari(I controillinig data
used iii the mianageimen t of the -of

MFIRI. technical program. Using .~
the Ge4ne'ralized( IData Base
Ma nagenmen t Systeni. System 2000,
he 1Th has establiished a

Management Information System.
reflect ig statius and resources data
for work units in the Laboratory
research and technology progranm.
IData (-an he retrieved from the data
base b% any AFIHI. personnel.
Narious kinrds of' flut put call be

prvded. influd inig colofr graphic
d isplays su itable for projecti(of. Inf
addition to the operational
requiir emienft s. thle I.()C i s
de~eflpifg thev software toi efiable
the XF1l HI. Produc~t IDivi sionfs to
Lipda te thle data base directl Ius ig
the WAang 2200tS terminfals and
retrieve data as desired through the
A~ang ternminals o(r anN data
processing term iha I.

I109'



AFHRL LIBRARY FACILITIES

IThe \ P111fl. Li bra r~ pros ide'. serv ices. fo(r t he for jou rnal i' n fiht- collect ion and to conv ert hack files to

HelladIquarters. Staif, O ffice." andI Di' )iios s onl Bro~oks. AF m1incroflom. There are- three mnicrofornm reader/pri uters

anld those D~i% i.ion'. and officvs located ini other availabule f'or the tise of* that collection.

gcvographi(al areas. These serv Ices inclnude flte acqoisit ion
o ?,tos o ial.ad(thrIhar aeil n ~ The fLilrarv participates in tw~o consortia - Ill San

loe aooks. to tirn'l no thon (;enral, maeil andl on-N Antonlio Area IO nline I.sers G;roupi (SOII;) and tliv

at \\ right-Patterson .\[-If and to flit more than I00H data Ihealth Oriented Libraries of' Sani Anttonio 0-10)i.s\). A

hases intld llii the Lockheed IforinatIon S~sterns. piroject to include fte journal holdings- of' this lilirarN if

DI1 \1.( Informnation Hlerie~al Services at Palo Alto. flt- I0IS \ moon1 Iim. of' serials vas initiated.

Califrnia.\t tit- conclosiol ol' FY 80. iibrar% hold ing.s %%vrv

\ ,pecial summlner Ilro(jvt re,.n let1 in the catalogintg 1 3.0301 books and biound journals: I 1.011 t echuiical
(If 7 11 technical reports. Thlese repolrts % cre pub iticatOl. rpt. of* \%hicli 2.00(8 art- ii iiicrofichev: and 378

otf' AVI III. (If' sillilar laitoratories, in the \rm% and Na%.\ Jourinal so hlscriflt iltis. 'I'he otffice collecton at Ite

tl os ths o~5~(f (other glovern menital agenicie's. and (ld Log ist I Os. and Technical Training I )i% ision 0(101. \\right-

(101 vtrsitives atld co~rpo(ratin, plerfolriing blehavitoral Pat crson1 \113. Itlnsi.,ted of' 297 books. 'Ihel( Tech nical

sinertst'arlli. Training Biranchi OKI1'). ILousry AN-l. had 231 hooks andl
19)jtt(rilal suifscripitioiIs.The collectin at the Oplerat"Olls

The I ibrar began i in pletoentilt o oIf, the policy tol Tlraiing D i vision1 (O T) . Williams A P11. inciludtd 377
discloniinzl bindling Illornal. a~tilahble oIil 10Ilill blooks an it AlJouirnal sublscrip~tionis.

miroil adcotiue ipo___t aqir bckil'
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4 4~

FUDN UMR $00

FY ~ 77 FY7 F 8 Y7 Y8

LABORAIOR DIETi FUD $ 45 15 5 2 2

RESEARCH~9 (61 55 26 49 57 ,0

EXPLRATRY DVELPMEN (62) 855 117 0,85 IW W9

ADANEDDEELPMNT (63) 9,25 Z18 ,48 ,60 56

INEREVIETRNFES& ,19 2 95 ,05 4,1
TOAL2066 444 2214 2,94 2,9

REIMURSALES



EXPLORAORS DEVELOPMENT

COMBAT TACTICS ndDTRAININGENT

WEAPON SYSTEMS LOGISTICS, MAINTENANCE 25
jjUNI AL. TRAINING 2 0

MANPOWER and FORCE 24~
$5,643 $5,818 $11,741

DSRIBUTION OF FY80 EXPENDITURES
LABORATORY THRUST AREA



TEC:HNOLOGJY TRANSFER

Tv, I I ti)ig I, rani~er ('1s2) I i ajtr vlitri of tit pitrli' III age Co r atit & ) 1 riigra .it it %ever. Ithe

k1 tpltt'atittiis andi Iaisoil Officc of' \IIfL. Tec'hnology LalioratIor isinsanit stimlng ito linreasl' titer

transt'er istilt process ilirooiil %hich Ilie Labloratotr. satisftdionii %ith H& I producits.

enlsore, that 100 Itrotiis fid the'ir %%. to titers %ilti

det'Mop ,'(I fitrital pirocetsses %% hirh towt iiil 111(111 tir. ((ilsattlk atijIlsinlg to) t'llaaging eml~ironmen'ts. Air

* e~~~aql iiwtt'. it'asltre. ali l't'i back to Owi I abittratit f lit- Force' liettds are itlt d'ih e tars biefore actual WK-11)

impact ~ ~ ~ ~ ~ ~ ~ ~ ~ 14 (2)it10 rdut.i-uiglascalaloil hoo it' ar deivered. % ttittpis 1t'%il eampe ( M)if 

research.jrt~ ollit'in k I At'Iut Idtg I , rsl rc IititaIo r d tctttNvh i cg

aT h e I n ii i b'' c i - o f t r a i l r t' s t' ar t i . i i t t i l i r Ht r e ' s i g n'it t a t l o ip a o t i t a l % ', fr t F o rei l t'a i n

ha-aiile %%'ut tuittit rect-ti \i ittrrt userse art aIti ) The

prodt,i thill Imphat th r imarIt t'issti'on (t'r th ih ivne iiaorfrttdegauaePltTa
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90 R&D PRODUCTS DELIVERED TO AIR FORCE CUSTOMERS

rue .pplications and Liaison Offlice has also developed reports front 'omiputers at tihe I )efense Technical
sophisticated algorithms to tra( k internal utilization of Information (:enter (l)Tl'C) anid from the D~epartmient of
R&D) products by the Laboratory. That is. the L~aboratory Cornmerces National Technical Information Service
is able to track AFIIRL research p~rojec(ts over many years (NTIS). Front this information. it has been determined
and generations of research to determine which comblined that over 8.)000 AFHRL technical rep~orts have been used

research efforts red to a successful R&D) product. byvros categories of customers. These users are then
qlueri ed as to lie i mplact of' the MIMI111, tech nicalI reports

The Applications and Liaison Office receives. on a regular on their organizations.
basis. detailed sales information of AFlI131. technical

GROUPS REQUESTING REPRINTS OF OVER 8,000 AFHRL TECHNICAL REPORTS
FROM NTIS AND DTIC

% OF TOTAL REQUESTS

CATEGORY OF REQUESTOR NTIS DTIC

PRI\ ~'UE INISTRY 15.09 11.88

PRIXv.%li INIDlSTRIAI. IIRR IRS 29.75 1.2

VI Nl'ERSlIEr[s 7.03 34

FOREIGN GOVERNMENTS 7.58 4

AMII.ITARN (AIAMY. [SAF. N A Y) L29 26.59)

OTHIER (;()%ERNMENT AG;ENCIE~S 1.074 3.55

MILITARY IBRARIRS (ARMY. I'S '. NA~VY) 3.35 35.09

OTHlIER 7.04 2.07
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2% EU ROPE

AUSTR@ALIA

FOREIGN DISTRIBUTION OF 80 AFHRL TECHNICAL REPORTS
FOR A ONE YEAR PERIOD

Another measure of AFIIRI technology transfer is the technology transfer of Federal laboratory R&D) efforts to
degree of' utilization of AFIIRI technical reports by the civilian communitv. AFIIRI already had in place and
foreign sources (government and private industry). The operating a complete t'echnology transfer programn which
A pplicat ions am1 i a i son O ffice has been tracking forei gnf met the reqiiremen ts of the [a%%. AFIIHRUs tech nologi
uisers sine 1 970 anul the results are rather constant for transfer program has been requested by' other Federal
each year. i.e-.. about 801 AFHRI. technical reports per year laboratories arid by Headquarters AFSC for their

are equste byforegn ouresconsideration in meeting the requirements of P1. 96-4-80.

The Applicat ions and Liaison Office also tracks the The Laboratory views technology transfer as a vital
utilization of AFII RI. itechnical reports. professional dyvnamic process in which the results of all the tracking
papers. anrd publ)1ica tions in the Asorld's most iminportanlt li i zat ion programs are used to improve ongoing R&DI
proflessional journals. proj ects arid to maximize the planning of proposed

% projects.
X~ hen CoA ngress passed IT ')0- 180 in 1 9801 requo i rig

* l'Federal laboratories to track, measure. andr report on the
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UNCLASSIFIED TECHNICAL REPORTS DISTRIBUTED IN FY 80

Albert. W.G. Computerized algorithms: Evaluation of lDeignan. G.M.. Seager. B.R.. Kimball. M.. & Horowitz.
capabilit'y to predict graduation from Air Force N.S. Computer-assisted, programmed text, and lecture
Training. AFH1RI-TR-80-0. AI)-A091 105. modes of instruction in three medical training courses:

Comparative evaluation. AFHRL-TR-79-76, AD-AO85
Albert. W..G. Predicting involuntar ' separation of 609.
enlisted personnel. AFHRL-TR-79-58. AD)-A082 995.

DeMaio. J.C.. & Eddowes. E.E. Airborne performance
Albert. W.G.. & Whitehead. L.K. IA PC: An itern measurement assessment: Lou' altitude tactical
analYsiN program for questionnaire- typ)e test formation in two operating environments. AFHRL-TR-
instruments. AFHRL-TR-80-5. A1)-A089 8141. 79-44. AD)-AO87 008.

Ausburn. F.B.. Ausburn. LiJ.. & Ragan, TiJ. Task DeVries. P.B.. Jr., Eschenbrenner. A.J.. Jr.. & Ruck,
analYsis schemna based on cognitive style and H.W. Task analysis handbook. AFHRL-TR-79-45(11).
supplantational instructional design with application AI)-A087 711.
to an Air Force training course. AFHRL-TR-79)-59. AD)-
A082 342. Dobrovolny. J.L.. McCombs, B.L.. & Judd. W.A. Stud '

skills package: Development and evaluation. AFHRL-
Bailey. J.S.. & Hughes. R.G. Applied behavior ana/1sis TR-79-43, AD-A083 232.
in flying training research. AFHRL.-TR-79-38. AD)-
A081 750. Donahue. K.E., Medellin, A. & Loup. K. Bibliography:

Occupation and Manpower Research Division. Air
Bailey,. J.. Hughes. R.G.. & Jones. W.E. Application of Force Human Resources Laboratory (1957-1979).
backward chaining to air-to-surface Weapons dlelivery AFHRL-TR-79-71. AD-A081 751.
training. AFHRI,-TR-7()-03. AD1-A085 010.

Eckstrand. G.A. Technology projection: Manpower and
Barlow, E.M. Annotated bibliograph'y- of the .4 ir Force logistic factors in wveapon system development. AFHRL-
Human Resources Laboratory' Technical Reports - TR-80-2. AD-AO88 314.
1978. AFHRL-TR-80-1. AI)-A087 063.

Engler. H.F.. Davenport. E.L.. Green. J.. & Sears. W.E..
Buckland. G.11.. Monroe E.G.. & Mehrer. K.!. Flight Ill. Humt;n operator control strategy model. AFHRL-
simulator runwca y visual textural rues for landing. TR-79-60. AD-A084 095.
AFHRIL-TR- 79-81. AI)-A080 4341.

Eschenbrenner. AlJ. Jr.. DeVries. P.B.. Jr.. Miller. .l.T..
(icreiin -Ili. L.F. Av4 ionics maintenance training: &Ruck. H.W. Methods for collecting and analyzing
Rela tire effectiveness of 08837 simulator and actual task analy-sis data. AFHRL.-TR-79-4,5(l). AI)D-A087
equipment test (and evaluation plan. AFIIRI-TR-79- 13. 710.

Fuller, J.H.. Waag. W.L.. & Martin. E.L. Advanced
Coope~r. N.1.. Imhoff. D)1... & Myers. D).C. Introduction of simulator for pilot training. Design of automated
.iomnen into' work groups in traditionally male career performance measurement system. AFHR1,-TR-79-57.
fields: A'nnotated bibliography. AF1111-TR-80-22. AI)-A088 855,

Goclowski. J.C.. Glasier. J.M.. Kistler. R.H.. Bristol.
IDansereau. P.F..lley. (C.D.. Collins. K.W.. Brooks. M.A.. & Baran. H.A. D~igital avionics information
L.WV.. Mr! 'onald. BI.. & Larson. 1). Validity of learning system (DAIS): Life cycle cost impact modeling system
stralegie./skills Itfining.1l)RL,-TH-79-84. AD-AORS relia bility. main ta mna bility. and cost model
0., ) 9 (RMCM) -Description Users Guide. AFIIRI,-TR-79-

65. AI)-A089) 045.
*.Davis. Jl).. (:arson. S.R.. & Repd. W..R. Feasibility o(f
- .computer applicatlions to mission-oriented training in Goclowski. J.C.. I.oFaso. AT.. Peskoe. S.E.. & Baran.

the aircraft armnarmert s 'ystemns specialist career field. H.A. Air Force personnel availability analyvsis: A4
AFIIRI,-'rR-7-61-O. AI)-A08I 40. description of the personnel availability' model (PAM).

* lran. J.. Overton. R.. Miller. R.. Lankford. If.. & FR-R7-0.A-0977

Huighes. R.G. Ispecialized undergraduate pilot training:
Tanrker/tra nsport/bomn ber (TTII) training requirements.
AFiIHI-Th-80-9. AII-A088 730'.
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(otwlowski. J.C.. P'eskoe. S.E.. LoFaso. A.J.. & Baran. Krahenbuhl. G.S.. Mareli. J.R.. Reuther, L.C..J
1I.A. Air F~orce personnel arailabulitv anali-sis: Constable. S.., & Reid. G.B. Pilot stress in A4-10
A4pplication tec/hniques of thec Personnel availability surface-attack training. AFHRI,-TR-80- lb. AI)-A088
model (PAM~i). AFRL-TR-79-07. AI)-A088 801. . 803.

* (;(HIE-loski. J.C.. LoFaso. AlJ.. I'vskov. S.E.. & Baran. -ei.WE. lovace. D).E.. Mahaiiy. R.W.. & Judd.
*H.A. Air F~orce personnel arailability' anal ' sis: W.A. (:omputer-assisted instruction in the context of the

P'rogramn description fior tihe person nel aia ila bilityv advanced instructional system: Ma terialIs development
miodel (PA1M). AF HRL-TR-79-08. AI)-A088 80H0. procedures and s ' stemn evaluation. AFHRL-TR.79-74.

AI)-A082 9%6.

(;oett. J.m.. Post. J.. & Miller. G.G. 6883 maintenance Lindhsolm, E., Ruppel. M., & Buckland. G.H. Attention
training siniulator development utilizing imiagery and task complexity, as indicated by, physiological
techniques. AFtIRI.-TR-80-3. AI)-A088 315. indices. AFHRIL-TR-79)-7. AI)-A080 851.

(;ray. T.H. Room operator 1 )art-task trainer: Tes t a nd Lintz. 1..M.. Pennell. R.. & Yasutake. J.Y. Integrated
evaluation of the transfer of training. AFHRL,-TR-79- system test oft/ie advanced instructional System (AIS).
37. AI)-.W79 790. AFHRL-TR-79-40. AI)-A081 854.

Harker. (;.S.. & Jones. P.D). Depthi perception in visual L.intz. L.M.. Tate. T.. Pflasterer. D.C.. Nix. (L.. Kciii.
simulation. AFtIRL-TR-80-19. AI)-A087 828. r.(;.. & Click. L.l. Low-cost computer-aided

inistuction/co(mputier-mranaged instruction (CA J/CMI)
Hlendrix. W.H. Organizational assessment indices of systemn: Feasibility study. AFHIRI,-TR-79-42. AI)-A081
effectiveness. AFHRI.-TB-79- 4. AI)-A081 073. 072.

HQ Air Force Human Resources Laboratory (AFSC). Lobe~l. A.E.. & Mulligan. J.F . Maintenance task
/ 9ti anua coifernceof he iiliarytesing identification and analysis: Organizational and

association .AF IIRI-TR-79-78. AI)-A077 347 intermiediate maintenance. AF HRL-TR-79)-50. Al)-

Ilritz. R.J.. & Purifoy. G.R.. Jr. MT laintenance training A083 685.

siulator design and acquisition. XF'HRLTK48023, Looper. L.T.. & Beswick. C. A. Recruiting resource and
A1)-A089) 149. goal allocation decision model, AFIIRL-TR-79-55. AD)-

Hughes. R.G.. Hannan. S.T.. & Jones. W. L. AppJlicationi A080 747.
of flight simulator record/pla~yback feature. AFHRL- Marcus. GAL. P'atterson. J.T.. Bennett. (C.).. &
TR-79-52. AD).A08 I 752. (;(rshan. B.S. Cost-effectiveness methodology for

Kalisch. 5.1.. Jr. Computerized instructional adaptive a ircrew training devices: Model developnmen t and users

testing model: Formiulation andh ialida tion. AF IIRI hiandbook. AF HRL-TR-79-39. AI)-B044 705L.
TR-79-33. AI)-.081 855. Martin. E.L.. & Cataneo. I).F. Computer generatedl

Kn.GF.& Asrn .. Hmnresources, loitc, image: Relative training effectiveness oif day versus
King G... Akre. W.. Iunnai lgistcs. night visual scenes. AFHRI.-TR-79-56. AI)-A688 313.

andl cost factors in Wseapon system development: P'roject
summary'. AFHRL-TR-80-8. AI)-A089 708. Masse). R.H.. & Mathews. J.]. Reading grade levels of

Klcinwaks. 11. .Advanced low co1st g-cuing s',stem Air Force civilian p~ersonnlel. AFH-RL-rR-80-I 1. Al)-
(OICO(;S). AnlIR.-TR.79-02. ADbA079 809. A)706

Kraf. CL..& Aderon.C.D.Psvhopvsial ritria Micalizzi. J.. Coward. R.E.. & Nelson. W.H1. Simulator
* Krft.CI.. & ndeson.(LI. ls yciopiyscal ritria training effectiveness as a function of error counts on

for visual simulation s 'ystenis: Phase II-Experimental the F-15A flight simiulator instructor operator station.
investigations of displa ' joints and scene inserts. AFHRL-TR-7948. AI)-A081 074.
AFIIRI.-TR-80-18. AI)-A088 310.

V . Krahenhuhl. G.S.. lDarst. 1'.W.. Mareit. J.R.. Reuther. Montgomery. A.DI .. & Judd. W.A. Computer-assisted
LC.. onstale. &instruction in t/he context oft/ie advanced instructional

L.C. Gnslb .11... ARei~d. (;.B. Vndergraduate pilot ",stemi: Authoring support softwvare. AFHRI,-TR-79-12.
training: Instructor pilot be/iavior (znd student stress A-0101

* ~~and performance. AFHJRI.-TR-841-15. AI)-A088 802.* A)-817.
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Moo~re. ML.. Anderson. N.D.. Adams. T.A.. & Looper. Purifoy. G.R.. Jr.. & Benson. E.W. Maintenance
I.T. Markor resource utilization decision aid for Air training simulators design and acquisition: Summary

Force recruiting service. AFIII,-TR-80-4. AD-A083 of current procedures. AFHRL-TR-79-23. AI)-A079
l94. 636.

Mulligan. J.F. Logic tree troubleshooting aids: Ree. M.J.. & Jensen. H.E. Item characteristic curve
Organizational and intermediate maintenance. pMrameters: Effects of sample size on linear equating.

AFHRL-TR-79-49. AiD-A079 777. AFHRL-TR-79-70. AD-A082 341.

Mulligan. J.F.. & Bird. J.B. Guidance for maintenance Sauer. I.N.. Deem. R.N.. & Askren. W.B. Expert
task identification and analysis: Organizational and estimate method of generating maintenance and

intermediate maintenance. AFIIRL-TH-80-21. AD- nanpoier data fir proposed Air Force systems:
A089 918. 'valuation. AFHRI-FR-79-79. AI)-A082 994.

Mullins. C.J.. Earles. J.A.. & W:ilbourn. J.M. Satter. I).,.. l)eein. R.N.. & Askren. W.B. Expert
Calcu'lation of predictor composites in the absence of a estimate method of generating maintenance and
criterion. AHIRI.-'R-79-53. AD-AO80 921. manpower data for propqosed Air Force s,'ystems: Users

guide. AFIRI'-TR-79-80. AD-A082 992.
Nataupsk%. Ml.. Waag. W.L., Weyer. D.C.. McFadden.
R.W.. & McI)owell. E. Platform motion contributions to Saving. T.R.. Battalio. R.C.. )e Vany. A.S.. Dwyer.
simulator training effectiveness: Study III - G.P.. & Kagel. J.K. Air Force enlisted personel
Interaction of motion with field-of-riew, AFIIRL-TR- retention-accession model. AFHRI,-TR-80-12. A1)-085
7')-25. Al)-A078 126. 658.

Nix. (:.J.. Tafe. T.. lutka. S.C.. Montgonmery. 11.1-, Skinner. M.J.. & Alley. W.E. Performance of retrained
Showers. ])... Klein. T.G.. a Marshall. AP. Low-cost airmen in Air Force Technical Schools. AFHRL-TR-80-
technical alternatire for learning center managers. 7. Al)-A090 535.
iFIIRII,-TR-79-77. A/I)-.\I82 3413. Thomas. E.,.. & lankins. R.J. I se of human resources

Plans and Pruograms )ffice. Fiscal lear 19Q81 - Air data in weapon system design: Identification of data/

Force technicol oljectire document. AFIII,-TI-79-69. data systens and related technology. AFHRl,-TR-79-

SI ;- 80;28. :0 . \598.
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PAPERS PUBLISHED IN FY~ 80

.Adkims. (..J. Jr.. Morgaii. 13.13. Jr.. & Allisi. E'A. Coward. H.E.. Moore. S.. & Mesitier. C. The good slick
Iniformnation processing ini a iinary vlassifieat ion task. i ndex - a performance iittasiirte it for air coin at

Perceptuil find iVolor Skilts 1 979. 48. 851 -80(1. trai ninug. (accepted for publlicationt in lDefense
Managemnt Journo I).

All nisi. E. A. Sn inma rN and svut hesis (if the hutmin 
niolivation. attitudes. error/reliaiiility workshop. Ini J-j. Cotward. ll.l'. Moore. S.. a Afe-shier. C.Thel( go-id 1:'k

Kramer (Ed.). 'Tle role of be/ctioral science' i, iindeix - a peirformiancue measurement for air vombnal

phktsft(t/ securil (NIIS Special Pubi. No. 1.80-38). training. Proceedings. First l~it er%erricelnduvarrv

Wt as lii gt oi: D e partmInen t of C ommincrce . Naitthta I ra in ing Equ ipment Conference. Novembt er 1 1741.

H rea in oIf Stanida rds. De)uce'mber I 97().
Cream. B.W.. & E'ggemevier. 1<1. EfAfect iv~eness.

A lii s i. E. V. Hevisel. Mt.1. iorgani. I. B. Jr.. & C aldwell, utilization, costs aotd c'onsiderat ions jierta iin g to tlice

1.S. Effects of sandflv fever oil isomtetric mutscular lise- (of simiulatotrs for aircrew training. Proceedings (if

strenigth. enduirance. and recovery. iou mo I of Votor the Societ i of A'utomnotive E~ngineers. l'elruar,, 19801.

Behiii-io. 1 980. 12. 1 -11.
Cmithry. J.. IloyIv. K.M.. Froth. i.T.. Barani. hIA.

Ask ren. W .KB. & Eckst ra ,td. G.A. Huiimani resou re Iiete ri v. 11.1. IDigi tal av*ion ics in format ion stste In

considerations front concept thtrouight (eplolment. (DIAIS): Trainting reqtiirviiieitts anly i iodel
I~fefense .1(inugeinent Journal. Second Quarte~r. 19801. (THAMIOI ). iS-IS Catazlog of Selected Documents ii,

PsYchology. 9. Novemhber 1979.
Rerr. G,.. Harris. D .. & Koonce. J. The utse of
Ipersona liti cia racl erist its as pred itors of ps~ciitiinotor D eignan. G.M.. & i rcch int-Iii. I..F. Siminulat ion train ing
petrformnaInce. Proceedings of Mie 7th Svmnpos i oa off in the -real'^ worldi(s ): Sonte issues avid emiii1 iricalI

Psichology in the DO!). 19801. answe'rs. P'roc'eedinigs of thel 71lt Svoinposiuin oil
Fs vchology in iDaI). April 1980.

Berry. G.. Ihgin's. R.. & Jatcksont. L Se'x and

hand'edness in) simple and integrated task performtanit'e. I eignan. GAL . Seager. 11.1.. K imbt all. Mi.. & IIa row itz.

Perceptual and~ 11olor Skills. IDetemtber I 81. 51(0). N. .01 Comaratit' evaluat ioni of coinptitt'r-assisted.
program med te~xt and lecture modes of instruct ion in

Buckland. GAhL light simulator runwaN visual tvxtural thIrete medical courses. Proceedings of thec 7th
;,tes for landing. Proct(edings, 241th AInnual lle(ting of Svrnposiun on Ps'uclology in IDoI). April 19801.
the IHurmn Fnilors Society. Ottober 1980.

lDtignian. G.M.. & D~uncan. B.E. (Al in threv medital
Cassidv. NI.J.. Buck. ILA.- & ()ffutt. S.V. Task stelt'ttioit courses: It was teffetctive. Behar ior Research Vlhods

for jo1  vrioficit'iltv and traiing. Proceedings. 21st and Irustruynentatji. 1 979. 10(. 228-231.
.lnnual Conference of lie Ali Wt rY Testing .lsstcintion.
Octobuer 1 979. F instute n. K.. & Campbeltt'l. Ni. . FutrItter tomnmentls Mlt

Bartko's **()in various intratlass ctorrelation rvhiahiihity
Chiilt's. WI I.. & Afllisi. E..A. Onl thet specificatioit tof 'oe'fficie'nts.- l'svchlogica I Reports. 179. -ti. 375-

r l~ptera tor or occupational work load with itperforma nce- :380.
til'as itrt'ltt' th'lods5. Iturnan I'actors. 19)79. 21. 5I15-
528. Giorgiat. NI.1.. & Ca rpete Ir. .B.. Rela t'i int'-speil

stale-s-another look at pi'rfortnitt mt'asures.
Chilt's. W .1.. it'nn ings. .... & AIlutis i .'.A. Proceedintgs. 21st Aniul Conference of th till' ilarY
Nieamirt'tntt anti se-alitg tf work load itt tutuple\ Testing A ssn'io tlion. O cttobetr I 079.
pt'rfortait'. Aia ntion. SPoce. (sit(/ FEn lirm etul t

Atedicinle. 1 979. 50. 370-381. (;tirm. N.. Kantor. I.E'.. & I ihtda. R.M. E ffect ive ttess ouf

adlahtaiiilit V strt'eni ng. (a tailog tof Selteted lDocurnenlts
Coad R .E.. Kt'lltigg. B.. & Castt'r'. C. Wthithi way is ingscoo. 10. 71. Autgust 1080t.

up?.~~I TA TgChetebr199 s. H. Cont hat t raiii g sin itltion : Perspect ive~s
anld Vie'ws. Proceedings. 1st i 'sr'cfnIu r
'Ira intiig 'qu ipm~en t Coanferentce. 19/79.
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Kantor. J.E.. Guinn. N.. a Vitola. F1.Ms. Attitudinial 'epheuson. R.19. Development plans for an Air Force
correlates of course attrition level and studenit gender in occupational research data bank. Proceedings of thae 21st
Air F~orce technical training. Catalog of Selected Annual Conference of the MilitarY Testing Association.
lDocunaients in INsicliologi. 9. 93. Novemb er 1 979. October 197-9.

Kellogg. R.S. Psychophysiological effects of training in Stephenson. R.W. & Stephenson. M.K. Design
a full vision simulator. Proceedings. 19180 Aerospace requiremfents for a planning information system for
Mledical Association Meeting. May 190 training anad person nel technology RI)T&E.

Information Processing and Management, 1980. 16.
Kellogg. R.S. Simulated A-10I combiat environnment. 1069-173.
Proceedings. 24th Annual Meeting of the Humnan
Factors Societv. October 1980. Thew. M.C.. d, Weissmuller. 1.1. COI)AP: A current

overview. Proceedings. 22nd Annual Conjerence of
Koonce. J.. & Berry. G. Conmparison of males and Militaryv Testing A4ssociation. October 1980.
females in thie prediction of basic flight performtance.
Proceedings of/ the 7th S~rnapsiurn on PsYCholog)- in Thompson. N.A.. & Ruck. I1.W. A comparison of safety
Dl~o). 1080. training and other vocational training requirements.

Proceedings. 21st A4nnual Conference of the Military
Loeb. M.. & Alluisi. E..4. Theories (if vigilance: A Testing Association. October 1979.
mioderni pe~rspectivye. Proceedings, 24th AnnuialI
lleeting of the Humn~ Factors -Society. October 1980. l'itsworth. W.L. D~ifferences b~etween crosstrainees and

non-crosstrainees onl grade level. job satisfaction and
Longridge. TAt. Ani evaluationi of alternative HUD) assignment characteristics. Cata log of Selected
sinabologies for the A-10t aircraft. Proceedings. 2,3rd lDocumnents in Psi~chologv-. 1979. 9. 95.
Annual lleeting of the( Human Factors Societyv. October

1979. V'stewig. R.E.. & Eggemneier. F.T. Actual vs simulated
equipmient for aircraft miaintenance training: Cost

Lomgridge. T.M. 11 /eidnian. K. Measuremient of imiplications of the incremental vs the unique device.
pterceptual workload and scanining. Proceedings. 24th Proceedings. 2.3rd A4nnual Meeting of the Human
An nul M1eeting of tlu Hluman F'actors SocietY. October F'actors Society. October 1979.
1980.

Weaver. (.N. Job satisfaction in tlie United States in the
Ogden. Cl).. & Alluisi. IE. tianulus-respotise 1()70*s. Journal of Applied Psychology. June 1980.
coipat i iIi ty effects iii c'hoice reactions antd runmory
scanninhg. Journal oflExpn'rieetvl V's " chologv-: Human Weaver. C.N. Worker expectations about losing and
Learning and liernor-Y. 10980. 6. 130- 438. replacing their jobs. MonthlY Labor Review. April 1980.
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