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Field of the |Invention:

The invention pertains .to

training simulators. Mre particularly, 1 the invention pertains to
nodul ar, easily deployable training simulators which can be readily
reconfigured to represent different types of controllable pl at f or ns
such as land vehicles, air vehicles or sea vessels. 10 Backgr ound of

the I nventi on:
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As training needs change, in response to evolving vehicles or
different threat patterns, it becomes desirable to be able to provide either
updated or completely different simulators. The new simulators must be cost-
effective in addition to meeting changing training needs. This in turn tends to
make the existing equipment obsolete.

Apart from the problem of obsolescence, dedicated simulation
systems are not intended to faithfully simulate a plurality of different vehicles
or platforms. Hence, they are not useful in responding to changing mixes of
training needs. Further, many of the known simulator systems tend to be bulky
and are not readily movable from one location to another.

Thus, there continues to be a need for simulators which are more
flexible than known simulators and which can be used in a variety of training
exercises. There also continues to be a need for readily deployable simulators.

A modular hardware and software configuration results in a
versatile, deployable system that can be quickly transformed into one of a

plurality of platforms. Interchangeable control modules make for quick
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2 | alteration of instrunents, controls, sw tches, knobs, buttons,

etc. and their functionality for training, virtual prototyping,
and m ssion rehearsals on di fferent configurations of the sane
system The system can be reconfigured from one
vehicle to a conpletely 5 differenp vehicle in just m nutes using
prestored control software and i nt erchangeabl e vehicle personality
kits. For exanple, the system can reconfi gured fron1an attack

hel i copter cockpit to tank unner's rt nent conpl etely
Gt eront typeshistetiatty B fonoly DUERry RIEY QHERRS vion el ghei

dynani cs, functfusaihality, foanehising\Wwistuall ipEstoyPiRBO BLN trbiksiorBeteaharsdv@r e and 10
sof tware can be econf |ngured bet ween ﬁese two very different

configurations & erent co gyfatns oft ??meSY?fF’Hut es. Bot h

the hardware and sof t warkheaysibitc@ebéifeCordigutdieray shevEhlecto a completely desi gned
with a reysabl e . core al oag wi th nodul ar and fl exible co[rponents
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crewstati on consistsmglbtel diffefeBitypesst phitfork (i?éhuxnrigrkdstqyldiffé@ﬂt Gtficle kit . "
The sl ed has a ama/ fgse structure and a seat. ranﬁ’é se 20 '
structure is d Betionalips a%‘F‘P‘i"ﬁF"é‘We"HF’é’P%"m j tioth VF“@ée aadi|y

nmount ed Qo softwaretdaﬁ beasévnfigured pehle¥n EIRRE ! vty iR rént @Onfigdkatnpar ti cul ar

vehicle or platf mtolﬁ si mul at ed. In a
preferred enbodhhshihan Rdidmiesi cal size of the frame is such t hat
it will pass through a sga®RdReé ﬁar&@aﬂe%ﬁd saﬁdereda}eﬁne\otu&élaﬂthe&wexﬁ@é ene 25
difficulty. Noco oent of th mrewrsm)ret natw-man |ift.
Al l wih Br@&?@ maplanant flexitie FapPeREREY ity

wi t hout maj or This de51gn r@buﬁaﬁa%agéadfwxpdﬂammy f&fﬂualreiaﬁifgﬁrah@ﬁsd latfbs@, I not
only to rapldg%g cation fro r, but also

anot he
to ease iR shi ATEMPRE s §%‘FFB‘F 9”*”(5?“?’*" é?st’:PItE In a Se?e"t“"ﬂg platerm 30

The sl ed' s el egimtlggk. System conmunicates with a | ocal host

conmputer by nmeans of an Electrical Interface, Device (EID) design that
P y ystem hardware mogula%ty is per person E)ach sismu ator

crewstation consists of a common base or "sled," and one vehicle "kit."
The sled has a frame/base structure and a seat. The frame/base
20 structure is designed such that multiple vehicle "kits" may be easily mounted on
the base to rapidly configure the sled for a particular vehicle or platform to be
simulated.
In a preferred embodiment, the physical size of the frame is such
that it will pass through a standard 30-inch wide door without any extreme
25 difficulty. No component of the system requires more than a two-man lift. All
components break down for easy shipment and deployability without major
disassembly. Hence, this design lends itself not only to rapid modification from
one platform to another, but also to ease in shipment and reassembly for field
deployment.
30 The sled’s electrical system communicates with a local host

computer by means of an Electrical Interface Device (EID) design that



3 provi des a m ni mum update rate of 60 Hz for true real-tine
sinmul ati on. The El D conmuni cates with the host conputer through an
Et hernet interface. An i mage generator (1 G provides
t he nunber of display channels and fidelity needed for the vehicle
bei ng sinmul ated. The system supports 5 3 interfaces for a plurality of
different inmge generators. The |IG can be configured to provide
imgery to the applicable vehicle displays, e.g., panel nount ed
sensors, fixed fIpadvigearehingoim tupdateirad @fv6( GRVipr tran dedieinreesimniation. eThe

di spl ays (HVD). . . . A PC-ba nst runment ati gn package
can be used to prdd PEmppicates widh Wﬁlhgfteccfnpﬂ'lgeél%grtouﬁkéa?% ef?ﬁ’réﬂ?&ﬁ (F))n thgt is
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r eal ti Mey. as&g@ graphi cal user interface at both the host
conmput er and the play )hul ator cockpit or crewstation. Instrunent

attributes are updated by A REC-bazsd mstrumentatxomrpauk@e dahrbeugded ao ;Ebﬁ&é net
i nterface. |et |fferent

s .
out put di sﬂ)ﬁay d&imyated, real-time mstrw)lenéﬁ 5&} &ﬁ@?%e Ilgfa §?°8 ‘E)ns
i ncl Iude L | at pane_klgr:\rstaﬁmﬁn {mﬁs ta@pmgcta_of lfunctxoukllyesinmtatiﬂgl thet cfwmahteﬁl ]
Di a evi ces e he nmouni e S . . .. RLQV, ee-~throu
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controls, as wel |gaﬂ@=smﬂﬁh§tfﬂmtgts\/itsm&6w icd)’dtel"H[et reqderbd tingementscaye amtiber s. A
25 sensor/t%qig%ti n nit or X fi eI d of view can be
(S}
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digital audfo conmmuni cati dfhesmstremmanoxbesofmad tiesigni ptovideoman ability to
comuni cati on betwee et wee

parti ci pating neﬁf)cé)ln'g cre aag ?rr?cﬁt{ngt&urp?ﬂt&sgiq ﬂ?%%gt‘f?ﬁays (hT%4di ti on,
t he 30 conMmime aisingna gyaphizad psepVindefaceaat dothatheClust coppitet iahy . the
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computer through an Ethernet interface.

20 The system supports a variety of different output display devices.
Out the window display system options include flat panel plasma monitors,
dome, or Helmet Mounted Display devices. The helmet mounted display
provides see-through capability allowing full visibility of cockpit instruments and
controls, as well as permitting visual interaction between crew members. A

25 sensor/targeting monitor with 1X, 3X, and 18X field of view can be provided
depending on the platform.

A digital audio communication system can be used for intercom
communication between crew members, as well as communication between
participating members of a distributed interactive simulation. In addition, the

30 communication system provides an aural cue capability. Realistic vehicle and

simulation sounds, can be provided to the crew members.



4 The sl eds can be configured in a nunber of

di fferent conbinations to sinulate a particular vehicle. A single
crewstation sinul ator is created by using one reconfigurable
base/ sl ed and one vehicle kit. For training nultiple crew nenbers,
two bases/sleds are |inked together in a 45 tandem or si de-by-side
configuration and two vehicle kits are utilized.

System architecture includes three | ayers. These | ayers are: Core

Servi ces Layer, a softwar érrappleidsad:ainorbel agréivuwtdi ¢t & nodrobkes oapqﬁfféxeatti on
segnents, and a pP%E) gao § eC|f

;
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of fidelity is enhanced

. . . The e vl ces layer
Cesi des ontop of ¢ he: operSTFRGTyicriars ncudes threq Peri lies BI BRACHY ™" | |
addi tion to proviSdivigs skayer,cessoftward sipplidatisn tlager which inclagqsl iap@lication I ayer
fromthe underlyin oeraln st em.an
The Core Servi 5%@“ rﬁaf@% Pg%‘ O&"cfggmac gmr'ﬂaélrs?’argee E’g%f
comruni cati on mechani sm f(ﬂachh@eaimkolaad itgedf ﬂrm;xehe prEhioss lamrl, wslﬂsng in
applicati on, neric servic t _are not

limted to, oper zﬁtlpﬂ%?ys‘ff’élp %s%em arCthE%He ’H{]% eé%tgns S% thgo%ﬁﬁf%'ﬁﬁ on
call's, shared redayerces allaimblatas ldesgthmubatmgs In addition 'lﬁmeerﬁiar rufieand ces

o o B R P RO MBSO G componens SE°Y

Each appl i cati on spevifitevehiobosniia desired $evel ofifidelityes eslmyrmht s over a
virtual network using software calls s ort re S rvices Layer.
25 "% e virtual net vorihe CRF SREMER LPBA HTAGHIR U Pe I BGEE o o
read and/ ons of thwrfldst @rodeysot. helns edfiiiort o providing services, it isolates theSegment s
running on the sa r ogess ugh shared
nmenory. Segnents nﬁlr‘u%? la&ﬁrﬁ ﬁ%uﬂcge%ggpgraggg &ystegr and }tlardw rgcormunl cate
over a |local area network TheucQors Servickhelagdr, providesghaa iessngechaséd

Core Services Lay Servi ces

Cayer  maki ng i neaPEMOeaueE PR ORI L e FBHE=F P Rean By e e e

generic service calls, which consist of, but are not limited to, operating system

20 calls, interprocess communication calls, shared resources, and task scheduling.
The Core Services Layer can also provide a mechanism for synchronizing
segment processing to external timing or to message delivery.

Each application segment communicates with other segments over
a virtual network using software calls supported by the Core Services Layer.

25 The virtual network implementation manages how the messages are read and/or
written by the segments.

Segments running on the same host processor communicate
through shared memory. Segments running on remote hosts are able to
communicate over a local area network, such as an Ethernet, through a Remote

30 Core Services Layer. All message passing is handled by the Core Services

Layer, making interprocessor communications transparent to the user.



5 Hence, the Core Services Layer, residing on
each of a group of | i nked host processors, inplenents a

mul ti processor network architecture that is transparent to an
application segnment being executed on a "primary" host.

Application segnents nmay all be executed gn a primary host where there is

only 5 one processor. In a nulti-processing environnent, the exact
processor on whi ch, a given segnment will execute may vary.
The Core Services Layer manages application segnent and nmessage

i nformation through use of a{e(hwf}iegtﬁ’raséﬁlﬂesfidy&5 rebldirfg dnl éa@h bﬁa gated

t hrough use of a fi)l havi n C user inter

configuration file lfg Ehist r§°e§§°§ g\%é%%ed‘%\/ﬁ ‘Pﬁ“@%?&?fsﬁfln&f“f%’f f‘ﬁc?‘f’Fﬁ't““’c%iH be
sinmul at ed. For protiotrgmipagnt to an applicatigosepmepurtgtngenedutddes « ginintagy” mbgat ed for
pl atforns under dey, Nteo h

sense. Eﬁp‘i’i?ﬂﬁ‘) s \Q‘{%h&txﬁa?ﬂl bes fctu(t)erd op s vf%@sﬁ%h &r hFF%{Syonfyo create
and save new one pregereyudmt f@ﬁtlfpch@éméreﬂ@mmeahdhmmﬂ proessiatdanng

configuration fil esyhichhh@Wesdghbs whiP execute npaglvggr messages and segnents can
be visually added, deleted, or nodified, t he user can assign

the platform and processor ahev@ﬂr?:ﬁe@%h Lékff@n@i’ﬂagﬁ ppplicgfipn segment and

The application sofessage ilfeytion ﬂﬁd)dgHQSe Sﬁ/&fnﬁhumf@ﬁﬂgn%mfhy is created
executing integr atei . 1n a high-

| evel |anguage. Th eg@ uéﬂﬁ‘ﬁﬁ%‘i file 5??5” ?Vgﬁ&apg\“ald‘ﬁfré‘ét?g“& Af“l‘]ﬁ&“?"é‘ﬁg file] osel'y
20 rel ated to dnessesigtedevithi qatle phagbiny thallvey barstmbleted.el Foromroplypidg,t 0

obj ects or M0 ncl ude:
Vehi cl e Controls CBME]H“%H ek Qarpsé&ﬁ\%?tg‘ggﬁ@ﬂ%@ég mg n 3 %F%n q"I'—CEMJC?t i ons
Segrment, Vehicl e Dyebhpdigdn a PhYSICal se:segnent , Vi sual s Segrrent Weapons

Segnent, Navigation Segnent pd d E&f‘otrq;rowdes the ab%ﬂ'@@eate%ﬁ&rsd’vgrﬁe& V\arfar €
Segnent, Crewstation Segnent, Physical Cues 25 Segnent, and DS

| nput / Qut put SegnerfPRiiguration files or Open and modiy ex‘%éé?ﬂé‘ﬁﬁ%mﬁ%fﬂﬁse Theaeh tz!itsed

t hrough the use of ethe, ﬁesfs&geﬁﬁfd\/segiﬁﬁlts can be v1suah)‘-ﬂiﬂeﬂ,,dete&ﬂ & lﬁ‘tﬂi‘ﬁe‘aai{nduser
interface, nanuall

el f
nodel i ng tool s. é‘i’e 'fself“r%%\? gl%epqﬁw ‘i:groéﬁi?rﬁﬂa’gicg e&‘il?cfe%%tswgun
systens can be convenl ent | y Theuppliogied softwarg layee Secludeokaveral Addepéndempyel 30

devel opment and val, k&%ﬁ%’ﬁte@ﬁ\é@ Bl OB | FLfiln LG em?e@g?,anfzgdm@ provi de

a capability to convert I agrans
real -time level language. These segments are groups of objects or functions closely
20 related to one another internally. They are loosely coupled to objects or

functions in other segments. Main segments can include: Vehicle Controls
Segment, Environment Segment, Mission Functions Segment, Vehicle Dynamics
Segment, Visuals Segment, Weapons Segment, Navigation Segment, Instructor
Segment, Electronic Warfare Segment, Crewstation Segment, Physical Cues

25 Segment, and a DIS Input/Output Segment.
Segments can be generated through the use of the Core Services
Layer, the graphical user interface, manually, or by using commercial off-the-
shelf modeling tools. Real-time vehicle dynamics and models and weapons
systems can be conveniently developed using these tools. After model
30 development and validation have been completed, the modeling tools provide
a capability to convert the system block diagrams directly to compiled real-time

executable software. This code generation capability allows the vehicle



executabl e software. This code generation capability allows the vehicle

6 dynam cs and weapons nodels to be rapidly changed by an operator
to match future vehicl e upgrades. The
application | ayer segnents are nodul ar and | oosely coupl ed,

al  owi ng changes in these segnents or addgtions of other segnents required
for 5 different vehicle sinulators to be easily integrated.

Furt hernore, existing segnents may be reused for several different
vehi cl e confi gur alynaomss and weapons models to be rapidly Bahged byeatapessorandnach/ant ages
of the present i ti QR W becone readily apparent fromthe

foll ow ng detail g%t%gﬁegeglrlﬁlp 4’%?9,“’51 he accorrpa%yi ﬁg drawi ngs, and the
appended clains. 10 Brtieepplidasion |ap¢n sogmEits Feendiutaniangosely coupled,
FIGURE 1A is a diagramijllustratin I i in_ .

accordance with t} lﬁﬁés%nﬁfs lél;;@ Seersneq°’m nks&})\égd&%&r&%ﬁe?%g%e%ﬁrfﬂﬁfdf%r is a
har dwar e bl 5ck didifgrenn whidd einpizesnd tseysisdpiintegrated. Furthermore, existing FI GURE
1Cis a view of a_main w.ndow presented.b r jcal . : edi tor of

t he present syst éﬁémems may ge feuSed for Seveal dﬁqfﬁﬁgm%iﬁ Cl%}’{l%"‘g%t#oélfs ‘es a bl ock

di agram speci fication of dYythenifeasures and advarftages sl the tpresene frivehtan will

FIGURE 2 is an expl oded vi.ew, partially i r cti 0] .

nmodul ar crewst at ;B(%ﬁorfl% raeégl?rég %gntwgﬁoﬂytﬁhg %@8@@% E)i%t\éﬁ?hﬁkglpfﬂn’a%c 1B; 20
FIGURE 3 is a perasq@enganyiag drasingsf ang thamppeandediclaime m of a two-

person platform q}ﬁl ?% si mu atgﬁﬁ —— FIGURE 4 is a view
illustrati éani ttio (The Dra 5 at e in conbination with a

flat panel plasma di spl ay;FIGURE 1A is a diagram illustratikg @UigEresl architesturatres t he
arrangenment of FI GUR sinul ated instruments and neters being

4 . 25 |
di spl ayed al ong \ﬁCY%EWEWé&f!}B%PTeﬁem SIS operabl e swi t ches;
FIGURE 6 illustrates a bl dAGURRGB4ds birdeare tedktdizgrimiof tHegrésentsystem;
i npl enentation of the plat ing sinulated .i.n.Fl GURE. 3: .
FIGRE 7 1's o di agr am 11 TJIEORRS6  AaVH EhSfistfledy el g grapyical
devi ce baséf on tedéonoiihe presemtisystah; FI GURE 2; _ FI GURE
8 Is an enl arged perspect Iﬁ%dﬁﬁ\f\blillldsyrgeg g%fo@lgdﬂgrtagfsbgcﬁ?gation of dynamics

of a selected vehicle;

FIGURE 2 is an exploded view, partially in perspective, of a
modular crewstation in accordance with the system of FIGURES 1A and 1B;
20 FIGURE 3 is a perspective view of a particular form of a two-
person platform being simulated;
FIGURE 4 is a view illustrating an instrument defining template
in combination with a flat panel plasma display;
FIGURE 5 illustrates the arrangement of FIGURE 4 with
25 simulated instruments and meters being displayed along with mechanically
operable switches;
FIGURE 6 illustrates a block diagram of one particular electronic
implementation of the platform being simulated in FIGURE 3;
FIGURE 7 is a diagram illustrative of a dual module simulation
30 device based on the modular unit of FIGURE 2;
FIGURE 8 is an enlarged perspective view illustrating details of
the central console of the system of FIGURE 7,



the central console of the system of FlI GURE 7,

7 FIGURE 9 is a view of yet another single
crewstation configuration; FIGURE 10 is a
bl ock diagramillustrating types of nessage buses; 5

FIGURE 11 is a graphical representation off the configuration file

of Exhibit A FIGURE 12 is a window illustrating
graphically various types of configuration files available for a
sel ected class vehicle; andGURE 9 is a view of yet adotfedREndid t@waatidndow
illustrating various types of selectable 10 segnent icons.

Det ai | ed Descri pCtPHigus#tionhe Preferred Enmbodi nents:

Wil e the present inventi gnGURBSUSGERL bIBHE dRbraaThRGi: gb& of messa e vVarious
forms, there is shown in the drawings and wi [l herei naft esc 5 bed

a pr esently pr ef Op#Ed enbodi ment, with the understandi ng that the present

15 di sglosure is to Q&mnﬁ@hgﬂapﬁﬁaﬁepr@%%mbhﬁf ﬁ@kbﬂku?ﬁtlohﬁﬁ:
i nvention, and i s not intended to lim+t the invention t e
speci fic embodi moAEXRbjt St r at ed. FI GURES 1A and 1B

illustrate various aspect FIGURE $Y &l%indél illkstrating graphRaOPVAIRRAE Fypdd Bﬂ the
present invention. The system 10 incorporates at |east one ost

processor generaICP‘}ﬂE“ﬁQﬂ%‘eﬁléscPVa’clabiezfor?Wéleﬁﬁeéé@é%ﬁhlciez angoul d, for exanple,

20 be inpl emented as pgUKE 33 Wi {iidal idnsuaf drdbR
avai |l abl e. A SUN wor klst ét |Hcl)gliv rvm gtﬁggggf%rc%y% 4

Operating &)st emSegaengdcons. used as the platformfor the reconfigurable

host 12. The hostl)eggmqjeggn #n of the prefegﬂat@,j,m"ﬁ@,rtgjmre to interface with
an i mage generator an 1 nstrunent onputer 22 to drive an

i nstrument display on the Whils thgopresany 1%1‘f‘FnB‘I’Ib(¥t pyseeptiblesof embpdimentt tice

device (EID) 24 ¢afiddseorm)tiRresk Stbwln tifs @ta@inb@AndCRATRERitiek 99 described
nodul e 26 provi des conmuni cati on between sl eds such as 30 and 30' . The

software for theasgreseatly poefemed,gmbediments ity the rundsysianding Khast theipsessntand t o

PCS. 15 disclosure is to bIQ@nskdE?&reas%ré%xﬁ%lﬁfca&&@f BRI e 1§‘n5‘tunber of
di spl ay channel s for the desired icle simulator. The TG 20 is

configured to di §erdpd3g limit theavegtien foche spspic estbofimeRat iHustratsd. ¢ he
sinmul ation application. TEUKES 1A and 1B illustrate various aspects of a system 10 in

accordance with the present invention. The system 10 incorporates at least one
host processor generally indicated at 12. The processor 12, could, for example,

20 be implemented as using a workstation of a type commercially available.
A SUN workstation, with a Solaris 2.4 Operating System can be
used as the platform for the reconfigurable host 12. The host computer 12
contains hardware to interface with an image generator 20, an instrument
computer 22 to drive an instrument display on the sled 30, and an electrical
25 iinterface device (EID) 24 carried on a sled 30. A digital communications
module 26 provides communication between sleds such as 30 and 30°. The
software for the system 10 is portable to other UNIX work stations and to PCS.
The Image Generator (IG) 20 provides a number of display
channels for the desired vehicle simulator. The IG 20 is configured to display
30 the desired level of fidelity for the simulation application. The IG

communicates to the host computer 12 through an Ethernet interface.



communi cates to the host conputer 12 through an Ethernet interface.

8 The 1G 20 is configured to provide imgery to the
applicabl e vehi cl e di splays, e.g., panel nounted sensors, fixed
flat panel CQut-the W ndow (OTW, and Hel net Mounted Di splay (HVD)
w th see-through capability. Thegsystem i ncl udes standard
interfaces for use with comercially available 5 generators such as
t he Lockheed Martin COM PU- SCENE SE, PRO 1000 I G products, and

Silicon G aphics |G productke IG 20 is configured to provide imfipesy dortpaitpplic2ewi t h
instrunentation sEbiNaEie kG s - ' ALl
1§)é yi§,n %g%rr]xtepm&?rﬂgclﬁensor% fixed ﬂat}(%?ltel.r ég\dnt'hg Wiadow

i nstrunent ati on di spl ay reconfti gurable coc

and Sutherland AU SofndnHelenet ddounterh Diisplay MDY witbvsek diroaghd cability.
configure the i nstd et ARl el PRLL HIRRL hinOD-ASSLORY RERMILS
changes or dltlng of 1 nstrunent displays an eads up displays in
real tinme, dsing ggnerators such aghedirickhgedMantin £OMtRYSEENESERRA 100kIGost
conput er vvorksta’ltzég A2 28809145 Gravhics IG or bd% ator cockpit 30. The

I nstrunentation PC % dommini cat 68 Wi tﬁ R ﬁe ost conputer 12

t hrough an Ethernet int er f&eecompgter 22 with instrumentation soffitage diusql tayersiest em 20
is designed with LT oLl & . . i emto match
speci fic user neetgg)%{rmfsnﬁgeizn? |l@gr%t?tt6c}r?sdlls%a){egrlﬂseag* lr&\%ﬂgl rm}gﬁgéﬁf'— of " Vi ew
(FOV), magni fi cativans aaddSutkestsndtA¥HS Thlevarartpelncandbe pisedy to develop andyst em
uses mul tiplhe fl ' ] G%\gdggg ' 0 .on

noni tors f(IC)iIr0 sen?gﬁ%\ggg}éﬁ?‘%{g{%(&%@&s' i. l%a{t?ﬁ&gd%glgg%eﬁ_ﬁ}}. chkl}geg ype

di spl ay may be uswdediinghoftingnunent disptegs nd hdads upfdisplays in real timej usimgsa and
flat panel displ i i td fesir.es,

The HWVD provi des ag\sfgpelﬁ‘%aﬁ rugﬂﬁﬁq%gsg%ﬁt ?c%tf;} ?Eﬁ?%%oﬁgg?gﬁplﬁﬁgﬁgiﬁi atn;(/i tg?

cockpi t simglatoyceckpd 3@ndhe dustiuplestation WE1 32 camnpmiaatets withghe hastial

i nteraction bet I | nonitors, flat panel

di spl ays, and t ha PR Ca t‘%re"“é%frﬁgtq%g&gé‘ﬁ“_fﬂe'wthiq limits to nmeet user
needs. 15 The Hisplay spsgem @¥nisr dasigne@ Gvithr owmkidwsn diekibilig, e
e at e ar oa o L Rie e sysienbt R sHRCHSEY Recdh of sbflcRch i et of

i mage gener at or s Kieldgtofi Yiews{HQY)e dhaghlisation, andrrescintidye The currenpudispiagied so

that a plurality i f { : dgs,ﬁ i 0. 30
Sel ection of a tys éergfus%sﬁxglg@ leg’?azgll”g%%\‘ﬁﬁ ﬁ?s @g asgﬂx%%’h%’g‘ﬂg‘ﬁ@%ﬁ%&

consi der ati ons susénitss foosensot/tapgetiof ipagatyf orm and | evel of fidelity needed
in the 20 A HMD type display may be used with the system 10 in lieu of

Evans

monitors and flat panel displays or in addition to them, as the user desires.

The HMD provides see-through capability, allowing full visibility of cockpit

instruments and controls as well as permitting visual interaction between crew

members. All monitors, flat panel displays, and the HMD can be adjusted
25 within limits to meet user needs.

The image generator 20 provides multiple channel, through the
window-type views of a terrain in the immediate area of the platform being
simulated. A plurality of image generators (not illustrated) 20h....20n can be
provided so that a plurality of different displays can be used with the system 10.

30 Selection of a type of output display will be based on balancing
considerations such as cost, type of platform, and level of fidelity needed in the

output display so as to provide an adequate level of training for the user of the



out put display so as to provide an adequate |level of training for the user
of the 9

pl atform being sinmulated. To facilitate conversion fromone type of inmge
generator to another, a plurality of different visual segnents can be
stored in the system 10. A partigular inmage generator can be
specified by an instructor's consol e coupled to processor 12. 5
The processor 12, in addition to an operating systemof a type usable with

such workst at i onslatedrmObéinPRnflade® CoracifiaieédoersidnfitoMabRe bavest itfagl)
generally indicated at 16. ngr Core Services Laéer 16 provi des services of
b

t he t ypBCRTELY D AECY A RIurality op diifesgnt vipugliseamenty cagt heovioned yor

obj ect oriented IB@sERRLSI0. A particular i€ férReataiedamalshatift by8n ikhackss 16 can
also facilitate communi cations via 10 the operating system wth a
plurality of deviSOBSEHERYUPIGALOPEIERAF &2-st r uct ur es general ly

indicated at 30. The processor 12, in addition 8 AR ofdratid}SyS&H BB fype GBI AL €
with devices in the pluralijt 3 hout” Usi ng 16. These

lity 0w
i nclude the Cont rFBf SEGREAIONSt HEP ISHRRYTndntore Services Sefgwargntayeh(§Sthe
Navi gation Segmenenerafly indicated at 16. The Core Seids EQyed 18 Prkides ServiRysedt td can
al so be used to prov e,tr%n]sgarent , ) c.orrggnl cations to and froma
renot e host, sch%sAeicz’lbffi §ov !‘l?aﬁ’é‘_r%‘é)f?faBPh"é‘"P’& $T °b_3"'°t orientedsegmentyj r ¢ yal |
network 16a. The imﬁeméce%émﬁduym g%t Thé cfSaqE daﬁlarseslmnmett]g:ﬁmm:ic_ations_ via |
executing qne or re of, the nme rs the pluralit) application |ayer
segnents 189 2o the operating system, wit al'll?g‘mlw PFL?&Y‘“'FRSF‘%%BS‘E“’I‘%@F SFYANIES ncl ude
just the host 12.generally indicileti@€B@tely, it mght additionally include renote
hosts 12-1, 12-2 . . . 12-n. | mpl enent ation of disiributed systens
is discussed in Distribut e??“%ttm,nggg communicate;yyjthcdevigeg ndhgelurally of
Twent e Net her | andg,wif¥elvt BiRSSSL 16 9Bhese include the Control Segment, thé MstRhfeht t ecture

of the system 10 provi des_an open, scal able, 25 reconfi gurabl e, and
modul ar ar chi tect g’@‘*‘?‘o?“‘%?”ﬁﬂ’&fﬁagw g?ﬁ“?%re appl i cations. . As
illustratedsin FI GURE 1A, FGhrd s8itides River 15Qas XIS Béusatl édpro@iaé taspheat at es
itself fromthe previous |aye e Core gerwces

yer.
Layer 16 (CSL), pPBwupiationsipandfiamgtemqte host, suchas 135 42m; 3spartaf afe@hani sm
for the applicatizpés, bakRl, nkévorlf N6a.aWRE rénadte ®Ost! Mi¢R inJhct be respohdiblentet udes

obj ect-like soft Vé%c%ﬁlslegrrent s t hatf read and wite rressa?es si ng
g one or more of the members of the plurality of application layer
segments 18.

20 The "virtual" network 16a might include just the host 12.
Alternately, it might additionally include remote hosts 12-1, 12-2 . . . 12-n.
Implementation of distributed systems is discussed in Distributed Systems, Ed.
by S. Mullender, U of Twente Netherlands, ACM Press, 1993.

The architecture of the system 10 provides an open, scalable,

25 reconfigurable, and modular architecture for simulation software applications.
As illustrated in FIGURE 1A, each layer of the system architecture isolates
itself from the previous layer.

The Core Services Layer 16 (CSL), provides a message based
communication mechanism for the application layer 18. The application layer

30 18 includes object-like software segments that read and write messages using

the CSL functions. The object oriented approach in simulation has been



the CSL functions. The object oriented approach in sinulation has been

10 di scussed in hject Oiented Mdeling And Design, J.

Runbaugh, Prentice Hal |, 1991. The segnents
are characterized by the nessages they read and wite, as well as
the hardware with which they interface. Tfys nodularity allows 5 each
segnent to be easily nodified or replaced wthout inpacting the rest of

the system The CSL 16 isolates the application
segnents 18 fromgd; YiB8e1RREA A orSYS ware. The
CSL provi des appl i itgtsslegr;n Qbject @}%ggnﬂgﬁ (:lﬁ)1 eéw tc)gg o h%mmﬁﬂghrﬁ?e;\ng tde, but
are not linited tBall.d¥8tating system 10 call s, | nt er - process

communi cation calls, shar e’?'hé’ Hlléﬁ(ﬁ)]gﬁe c}?zﬁ'gct &%5 pen%géslf‘&g they read and

The application Iayer 18 inclu severa
execut i ng i nt egr ati&§ asepilas the hagdwdse with WhicbHledafnertﬁ@ed%ehmdguruyrallawhl gh

level 5 |%9H§£g%1é1¥%1b@§ odifta%E rof1edR ] ects
or functions cl osely raesf}P to%gr{eﬁanot ﬁlog{ ern y é‘c’rtlgpare

| oosel y coupl ed tthe&Wfedts or 15 functl ons in ot her segnents. The
segnment s conmuni cate bet wegy, eliVes IR vi rtual
network 16a i npl enent ed by mE : es the apphcghéh A ?%U%Ig; ?i

illustrates exenmnélpslymﬁlone@éwtegn @nd dardyare alThe CSL providgppbplicatioon | ayer
usabl e to inpl eMRherk: é’ég‘ghcet:%lso\;lhﬁh k] £t i Jnﬁ&f o, ogBratm% system. 5

platforms. These 1nclu ardware 1 nterface segnen
segnents, dppor tcal® genprocesh qomtlmtionlcnlﬂSeslfaa@bremgqmmd taslfh@ledmihgr face

segnent s incl ude Conmuni Cafﬂeo'agplgc%ﬁon %ﬁ?gf\ﬁgrﬁcﬁld@r(;fasreeer%ft?nde&?rﬂ{e}[]ﬁ?} s 18c,

I nstrunents 18d, Navigation 18 In a re rnterface | eve cle
Pr opul si on 18f, wws@twgtedmmemwfm cRa dedeveBiped é ahighuéveh

Manager Segnent 0 %@&rﬁgn 25
m)delg I eveIg Supg%giugggga%gn%g&?%c {*ﬁ%@{, 5S| on{lrﬁsﬁ%‘%q%%fg%sgog(ﬁ&tlggél s 18m
Net wor k i nt er f ac&laselyaelated tp gae auethey igternatly 28¢ arenidosRlroupled8) ojegsrent s

18o0. 15 functions in Oth§‘ d4 %rﬁgrﬁgm és anQQﬁlﬁJuXmthlb%Lvﬁ:Qn trza‘??s‘éﬁé‘é‘ges in

t hese segments | ONs 0 segments require
different vehicl éfl%mmpggsmngthgmtugbnetwork @asmPVmenteé@VahQaﬂSL Exi sting

segnents may be reused fOrpRRYREAIA Wllirfike exemplary main segments of a typical

application layer usable to implement a variety of simulating of different
platforms. These include: hardware interface segments, object model
20 segments, support segments and network interface segments. The interface
segments include Communications 18a, Electronic Warfare 18b, Controls 18c,
Instruments 18d, Navigation 18e, in a hardware interface level. Vehicle
Propulsion 18f, Dynamics 18g, Weapons 18h, and Radar 18i, along with
Manager Segment 18j and an Environment Segment 18j make up an object
25 model level. Support segments include Mission Function 181 and Visuals 18m.
Network interface segments include DIS I/O 18n and Remote CSL segments

180. - _
All segments are loosely coupled, so changes in these segments
or additions of other segments required for different vehicle simulators are
30 easily integrated. [Existing segments may be reused for several vehicle

configurations. For example, only vehicle controls, vehicle dynamics, and



configurations. For exanple, only vehicle controls, vehicle dynam cs, and
weapons need to be altered to convert froman AH 64 to a UH 60 helicopter
configuration as discussed subsequently. The CSL 16
manages the segnents through use of a configuration file.

I nformation regardi ng segnents and nessages used in the sinmulation is 5
stored inthe file. An editor with an icon driven graphical user interface

is avai l abl e as part of the CSL allow ng the creation, saving, or
modi fi cati on of weapons needltcsbe algered d c@uemtioanard AHR64 to-d GHRED Hl.ﬂxcbbﬂetls'[ rates
a user mani pul at abl wi.ndow for the editor.

Segnments may be ¢§&8 “é?téod‘ qsﬁjlséﬁﬁﬁ‘ﬁf%?‘@ef‘%m once they have 10 been

defined in the G aphical Usercdinteahdnagethd degmshtrsatre@gn e Efﬁﬂlﬁgﬂ-l@tioMSi ng

iall | abl e nodel i I Real - ti f d nodel
and weapons syst e LERTBRSORGIB BB AR RS RORISRAPE ACRR QBN X

(Trade Marksof | ntged at a tﬂ&SUQ{TdetdiGm)h an icon driven graph1cal user mteﬁﬁﬁel’lh X Xis
a comercially avai, Ie soft | at i package to_devel op
B anal vre. modolalzbiedh BALPLe ke Ao OF cRte pp g Aedifcation o
systenms. This sofesdsaﬁg,ecd@ﬁg‘krag@n filles. OFIG IR B9 €rilliisracas aaiser mmdphistabiginign a

gr aphi cal .Juser _interface. lcons are connected to form bl ock

di agrams of the MYRIQEEprthe edilor. cysiem The icons represent mathemati cal
operators whi ch the progr a8eghests may be genefatedih@sleteabbfbrBodnee theyHa@es Of

equations. Fig. 1D illustrates, a vehigcle 20 . nami t .

repr esent eddi n bI]bGERd 104D, ef%rraﬂl?lcaql(ﬁeﬁmerface stk a3 ﬁf‘kﬁw » XS8R ovi des
the anal ysis toolc@nﬁﬁdﬂalhu}a@aname/momltnrgmgs Real-time m@mtdynemlcsaﬁ@ﬁxuea@y
response conputati ottin e et.c nee

anal yze, and val |a&at“éeagf’?sg§¥fteg‘§/ ge?‘ﬁ%?&ps“s“ﬁf% é‘%“’@é‘?‘rﬁ?@‘la%r{w%tfm%

nodel validati on, (TwerMXIk)ﬁfgﬁQFiadﬁssygdamqmbl lity to convert the system

bl ock 25 di agrans direct e in |an ua es such as

to rea r
ADA or G This s oS e TS A B e S R SRR oAb ol ¢ o
be rapidly ighangadedio dehﬁo and analyzé/@6dels 6f niB{ig10 idput/miutipde émpﬁfmnhmf ades.
The el ectrical systemufilizes an Elecftrical Interface e[I?ew ce }Pr%?l
30

24 whi ch provi desY¥Hin BlfRagkags allovysea User 19.£79a0% mpd %“Sr“lgeﬂ
simul ation. Thi susep@tdreace.aliébns Sre6dmettad ky/ foripBibEiadiagiatis offlthcghfodmeml cle

system. The icons represent mathematical operators which the program uses
to produce and solve systems of equations. Fig. 1D illustrates a vehicle
20 dynamics segment represented in block diagram form.

Matrix X provides the analysis tools (such as curve fitting
routines, frequency response computation, plotting routines, etc.) needed to
develop, analyze, and validate flight dynamics models. After completion of
model validation, Matrix X provides the capability to convert the system block

25 diagrams directly to real time software in languages such as ADA or C. This
same capability allows the flight dynamics model to be rapidly changed by the
user to match future aircraft upgrades.

The electrical system utilizes an Electrical Interface Device (EID)
24 which provides a minimum update rate of 60 Hz for true real-time

30 simulation. This update rate is especially important for flight vehicle

simulators. The modular EID 24 utilizes commercially available components



sinmulators. The nodular EID 24 utilizes commercially avail abl e conponents

12 and supports expendability. The EID communi cates to the host
conmputer 12 t hrough an Et hernet interface.
FIGURE 2 illustrates a preferred formof the sinulator or training

modul e 30. The nodule 30 is particularizefhfor a specific platform 5

and/ or sinul ation exercise by usi ng one nenber of a plurality of nulti-
personality, platformkits K1, K2... .Kn. A common
one- person hardwar g {4 QS P 2ThSEID Eoasd he host® bl ock
for the nodul e 30. 'I%ua?@grrepeo?ﬁjg 'dT%eS %s %ssoc“fcdées 2 Wi Oﬁ U}HL,%PQZ

i ndi vi dual oper at ofreigh g fskernes fntertige-pl at f or m cr ew. 10

The L rame/ b?se strucgI ure Bﬁnt;mteal ﬂ@ﬁﬁte‘ioal mfértdfal Rk &R 16 @lmdfdt(gxis ol
may be easily mounted on the ha torp y config apatlcuarvelce
sinul ator. The fraﬁ‘%‘“’él@rnﬂ’éf”ﬁ?g gg‘glr?ﬁﬁl“ n‘;@I i gadicyy $§°”5p°°‘ ic platform

assenbl ed/ di s;assemidad simulation ex¥RiEd eys usifkgo v nanﬂexdaﬁ a phirslity idduhiion cabl es
are concealed within th I£nubul ar design. The frame houses

f 'S,
al | power, video, &ﬂﬁonag?"a&?a[ﬁefrgﬁ(’ft%&’% connect i ons.

Each frame is equi pped wi t hAforemon obapdrsoy wadtape frameor dad P2 is the basic
transport, and 'eV&lddQ% L ForlthE mU&xﬁeweﬁ# §a199§1'§lédoﬂ é?&é cﬁarté%mrﬂ“& No
conponent of the asse requires nore than a two nan ? conmponent s
break down for eas&ﬂdéf%ﬁuplmtatqmof msmbengfjthe Platfarasgewbl y and pass through a

20 stanggrd 30 inch dogf. frame/base structure 32 is desxgned 50 ;Bhﬁlpferv@ﬁaeagts" ncl udes
a seat 34 intended to_ be 91Lised cre

associ ated with t hB2Y BaFes &m"aﬁl‘e%lgbé*&baa? q Fﬁi’fﬂb?"& R4 ﬂ]panl‘:v‘{a‘p"emcﬁ ngl e
crew or nultiple céimulapraThofrise namtubedesigmﬂcaidedeaas( aseesbletlfdiaksembled

;gg:?gﬁf;t : %dl (2:2,[ e&elg{)e%&’ower and data c%x;l;rh‘t?utgg é:glﬁ%s ar? Qeaieg wnthm t+A Ogve ame’s 4 €91 0N,
el ectroni cs, connetbolas desigrd ITh© framee hbgee all power, v1®loe@n¢ olatacsxteﬂatas El D)
general ly i n% cat egong% The frame 32 provides an upper nounti ng
region 38 to which a hea s up projection display system42 can

mount ed. As an al ternate tcEachdramiesis egnipppd tveth %25 TORENEOFASIORY &1 *@8h be 30

provided with the helpek- MURVER; PadP ey udtNivhen in position for training. No

component of the assembly requires more than a two man lift. All components

break down for easy shipment without major disassembly and pass through a

20 standard 30 inch door.

The frame 32 includes a seat 34 intended to be used by the
individual crew person associated with that particular aspect of that platform.
Single crew or multiple crew platforms can be simulated as described
subsequently.

25 The frame 32 provides a lower region, generally indicated at 36,
for receipt of power supplies, electronics, connectors, and I/O interface
electronics (the EID) generally indicated at 24. The frame 32 provides an
upper mounting region 38 to which a heads-up projection display system 42 can
be mounted. As an alternate to the display system 42, the operator can be

30 provided with the helmet-mounted display unit.



13 The standardi zed franme 32 can be personalized
to a particular pl atform by use of platformspecific kits such as
Kl, K2 ...Kn. Kit Kl is illustrated with the sled 32.

Kit K1 provides platformspecific control and displays by using, 5

for exanple, renovable consol es 44a, 44b,q4hich would correspond to the
configuration, appearance, and arrangenent as expected to be found in the
platform being simulated. The consol es 44a, 44b are renovably attachable to
side nenbers 32a, 32b of thige §th@iaRdized. frame 32 can be personallzed to a paRichidfF t her
conform the appea atrf ﬁf the4§n|t 32 tg that of a 10 specific
platform the corRBfuE Byyse ofsplatiorm-specific &ifs sachy ascRivE2 4 - pKEtr 36t Ky inf
control nodul es nnahtfaaédanlmgenesqealdzy at 46a and 46b. The control nodul es
46a, 46b renovabl gage .t he consol e nenbers 44a, 44b and are

al so of a type h%ﬁyxﬁes&la@wggc £ontisd apd disalaysbs wsingp| at f or m

bei ng sinul 3t ed. for example, removable consoles WAg, £tk \W&qﬁ”c%%e fd téQ{? Can
i ncl ude swi tches, Pﬁgers, or dials 15 whi ch can be operationa

whi ch event they CQPHSYIALQM, FREGH 2056, N HFANGeTARS as expected tq be &nmgdda tb“?/st em
24. Alternately, glapencies nulte. rmtewbﬁoﬁa@dww&@@&ereﬁi‘ovimﬁattachabxe to

simul ati on or tral Xer, menbers of the plurality 46a, 46b
coul d be CFFE"F%P@C r”%’pﬁ?@& q‘ﬂeffﬁ“&?%ns of certain control elenents
whi ch, are uninportant To funheﬁ&oﬂféx&zekrﬁ:vappteaxfahmﬁ the unft 32t tothatvéseyv of a
particular simulation or tra exercise to be carried out.

The frame 39 can SBEFH PRI, :318 ‘?’6%%64% 4R 2r paptadie reesiveon pluralify of

of the platform kehtet modaldsdhdehtdtygenbRIIRECFal 228 46h. PhddnBoMmSBAES 46aC
di spl ay 425\“ ces b?yel nstrunents 48a, 46b which are supported in
n

appropriate ori erfPRIFPAVably engage the cqnsole mambess fida.44biand are glép ofadyRs t he
frame 32 as woul dvHi \emneoébegpé‘c&a tb 1€ féfnd in the pﬁlf&trﬁ 8éify Bgluddesi Mul ated. |t
wi || be understood that thﬁ'l evi 48a, 48bh coul be

conput er-driven display deVi%¢aar oéiﬁleéf‘@ ﬂ%%ﬂ&@@@@%‘i%l‘%@@‘&@ﬁ!ﬁal

i nstrument 950r divhidhadaa B‘eagiaﬁhtioﬂall mevitinéear fﬂe?@teﬂﬁ c%hx'ﬂﬂﬂn?éaﬁé‘n with the
The di spl ays 48a,. 48b coul anel plasma

f
di spl ays. The di SPFHEYE ygem 228#@%?‘%%%%@&"( e&ﬁ%‘r%é“q W@@ﬁ%ﬁﬁmﬁbatl on

30 with th%lmlﬂﬁﬁddﬁf&fﬂmlﬁg)éﬁéktﬁﬁr thé Znendtites @hﬁ@éﬁy ity4a, 46H8QuRALE
driven by annek11 he i mage generator 20 and updat ed I ocal ly by
an instrunent mere y graphical eplctlons of certain control elements which, are unimportant

or irrelevant from the point of view of a particular simulation or training
20 exercise to be carried out.

The frame 32 can be further configured to exhibit the personality
of the platform being simulated by the addition of platform-specific display
devices or instruments 48a, 46b which are supported in appropriate orientation
and arrangement at the front end of the frame 32 as would be expected for the

25 platform being simulated. It will be understood that the devices 48a, 48b could
be computer-driven display devices which are intended to simulate actual
instruments or displays found in the platform being simulated.

The displays 48a, 48b could be, for example, flat panel plasma
displays. The displays 48a, 48b can be coupled to and be in communication

30 with the instrument computer 22. The displays 48a, 48b can be driven by
channels of the image generator 20 and updated locally by an instrument

simulating computer 22.



simul ati ng conputer 22.

14 Overlying the displays 48a, 48b is tenplate 48c
whi ch corresponds to the shape and appearance of the instrunents
bei ng sinul ated, and covers: the edges of the tenplate 48c. A frane
49 supports the displays 48a, 48b. A bezejy structure 50 of a type
whi ch woul d correspond to the appearance of the 5 i nstrunment panel of
the platformbeing sinulated. A user located in the seat 34, when

| ooking toward the bezel S5Qvaiing ihe dRPIARUIRE 438 s (¥ APlath 438 WAKE cH8& onds
48b, woul d see a @)I urality of Iatform sensors, instrunents, gages, and

di spl ay . bt shage é&%&ﬂeyrae@rqfé%fplaﬁmm@t% Reingialatedyand covers the

pl atform bei ng si gapeabele template 48c. A frame 49 supportsehd d1§ﬂ)§’ys‘&'8£‘d1@¥" digg élays 52
are provided by one or npre_ displ evi ces, which m ght,

exanpl e, be flat PEBITCplasha W ﬁ%&?swowl‘é)rcofrﬁ%’fmd to the aPBE#TWeOfofhe

providing tg the m§@Ement\HadY FfthSplicsis E&ﬁgsﬁfﬁhﬁé@nk ds8F forhtbd trﬂm@g&z&h
the platformbeing sinulated is | ocated and possi bly noving e di spl ay

units 9%%6166 SPakiRg fowardathg Q??@leﬁQta@é the campyter- auyﬂm dsplays ¢Bd

arrangenent of t hgb, would see a\WliIEIRYSE plaffoﬁr'i‘yens&fs 1h§'tﬁmﬁﬂrﬁ§ 838 DRI Y lay
sinmul ated. The dis Iays 52 are nounted held I'n” an appropriate

orientation by a ﬁlﬁé’éﬂ"rém‘%ﬁ}’ qufcéﬁ%‘m&toﬁhosﬁﬁi’w 1P§he platform being signdater.+ o .

couple to the frame 32. Out-the-window displays 52 arel Didvid8Y bf 8nd 6‘1trﬁ&fe§1ﬁsﬁ>la
circuitry 24|s in bidirectional communi cation w t g
conput er 1210 The ffyies.chphtraighty oy example, ther Hat panel plasma; gisplaysméari $at i on

with the hardwar epgdhsddldyridih gs‘e &%ﬂ@h@%ﬁ@%ﬂm&mz&m terrain iR WARANL S
t hr ee- di nensi onal " di spl ays on | ay el enents

The system 10 sup‘ﬁérpﬂf’éfoémﬁ’lemgéW‘%‘eéfs l‘éﬁa qdeﬁ“éri’?ﬁ‘%@é“ﬁén@%@lﬂ&w units
systens which in $UgR gdrfiglred ldUsrdntdd/sPhs ¥ Uhpiant 1l SPARYmERVICHS Of

varying fidelity depending on platformrequirenments and costs.
It will be under stHdevs HanysHdhesplatierm hene sgguharqduélihreétsebys-‘r%azsmountedpl GURE

2, can be uged tOoafiRdd B HOippropriatRdrichtaAdg bgﬁ(iﬁ@ﬂhxﬁé‘dl It nfeRFES which is
nodul arly based structures which sinmulate the appearance and behavior of a

pl at f orm bei ng siRtAnde@ep couple to the frame 32. Platformcontrols are
provi ded by platform speci The jaeeeSt infdiface circuitry 2l46\f§l‘ :fn Bl-884ckiBgar WheEEl S,
or rudder controls, generally indicated at 56 which are I ntended to

be rel easably coUfMEBURIEAtOR &Vt thedoss Zomppiss &2.c She ost C@!néﬁiﬁhﬂ% isgingturn,

in communication with the hardware display or image generator 20 which
20 presents three-dimensional displays on the display elements 52.

The system 10 supports a plurality of different image-generation
systems which in turn drive a plurality of different display devices of varying
fidelity depending on platform requirements and costs.

It will be understood that the system 10, as illustrated in

25 FIGURE 2, can be used to create both visually and mechanically correct
modularly based structures which simulate the appearance and behavior of a
platform being simulated. '

Platform controls are provided by platform-specific joy sticks,
levers, steering wheels, or rudder controls, generally indicated at 56 which are

30 intended to be releasably coupled to the frame 32. These control elements are

all in communication with the interface circuitry 24.



all in communication with the interface circuitry 24.

15 The nodul e 30 can include additional platform
speci fic hardware not noted above. For exanple, an audio
subsystem 30a coupled to comuni cations unit 26, can be used to
provi de audi bl e cues and realistic 15 vehicle sinmulation sounds to
crew nmenbers to enhance the realismof the 5 simul ation. An

el ectronic warfare subsystem 30b i npl enents the el ectronic war f ar e

capabilities, if any, of tiree wohilehe chrhaddsidmtiabaslatidrckpiitc mRa e 30c
provi des additional manyal | op(raFr able c ckEi t controls including swtches,
knobs, joy sticks™cBREFoRPTEVerOr &RMPithedt judsrtskstsB LIl seuRled dei at ed

with the compatigitatons @hit 1d8e cue bt Gkl RepRYIdS! A Bks AIWRFRPRS
subsyst em nodul e provi des weapons-rel ated functionality

368‘?? 10, . |
enabl i ng the user Y4W¥FlE SYlasiongiounds fo,giew members to eppapnse ihe aealism gfpde

associ ated W th tOgupkish§ Aeleatdite WhftealB§stem 30b implements the electropict! GURE
3illustrates a system 60 havi ntsaﬁa t andem caonfi gurati erein

h: ) conf on '
two frames 30-1, Weyfare cgpabylities, ihany of thasebigle Reing;sipulatedCogkpis mpduleriged

to correspond to ﬁﬂ@ﬁd@@@lwiibnaﬂpfmﬂﬁaﬂ'@?&a%t é‘féi‘épih%ﬁt?&?tirgﬂudifg' RhsQ- 1 has

15 been confjgured to correspond to the displays and controls for a

co- pi | ¥FogHdmtticksrrontro! spers, and thediks whichiwoulsl heaassogiated vaifiohper ki t

to correspond operation! 6 thé 0cHiQObERE SindlIstedll APWEInPEubBysRind RlodulbrBoput er
shel | coverlso each crewstation provi de a repriesentation of an

. 1o | )
encl osure. provides weapons-relateq-fuggtionality enpblwg thepser ngongal epctivate
nmodul es, such as wepsnd 6f 2Bpe associat@BHithQse prhtfdrm $émg sitklilshg.cor respond to a
personality kit for the coﬁﬁalg_y;glﬁnner portion of the AH64A
helicopter. Sinilarly, fra GREF Hlustrafesa S&Stﬁ%ﬁgbﬁ"éﬂlﬁ“t?ndem configuragipp whi ch
configures it to ﬁﬁi&ﬁr@btfﬁﬂebgﬂapﬂﬁ@,r&ﬁﬁ@z% pfra%uel?'ld%{xsiecg%e §iPAnged
el enents, displays, and gauges of the AHG64A heli copter

The two sled confﬁOgCGF&fRogﬁ to,fhey Gosknit of am A64/h atiark hefieonign dirame Bdddags

the OTWdispl ays wifl tdiffighRASRS cBir8ipodd Sto the! QIsEiRyC RAR@hirbRSidr UMERL at i on
systemis used to provide real-tinme instrunentation within each

crewst ation. pilot/gupner., fEame Ph2 hasReen sontigyredvith anpther ddtmenirespendn

capabi lities haveohBeBontrols and displiy9¥i £188ot. An outer shell covers each crewsthfi§n AHE4A
pilot station kit consists of the front and side console 30

assenbl i es, incl JQiRFGYIdS P rERICERIGHEM PE 2D 6RGI9SUIes, and i ndi cators det er ni ned

to be Frame 30-1 has been configured with modules, such as console

20 modules 44-1, 44-2 which correspond to a personality kit for the co-pilot/gunner

portion of the AH64A helicopter. Similarly, frame 30-2 carries a personality

kit which configures it to conform to the appearance of the pilot’s control
elements, displays, and gauges of the AH64A helicopter.

The two sled configuration utilizes a five channel IG which drives

25 the OTW displays and the sensor displays. A three channel instrumentation

system is used to provide real-time instrumentation within each crewstation.

In addition, navigation and radio communication capabilities have been

provided.

The AHG64A pilot station kit consists of the front and side console

30 assemblies, including all instruments, switches, and indicators determined to be

critical for training. The cyclic, collective, and pedal assembly provide realistic

simulator controls. OTW imagery is provided by either three plasma displays,



critical for training. The cyclic, collective, and pedal assenbly provide

realistic simul ator controls. OTWinagery is provided by either

t hree pl asnma displ ays,

16 or a head tracked HVD. The simnul ated sensor video display
unit (see FIGURE 6) is a repeat ff the copilot/gunner's sensor

Vi ew. The AH64A copil ot/ gunner station kit consists
of front and side consol e assenblies, including all critical
switches, instr un'eﬂ'fasheaaindadkladllqmmr SThe Simulated 5&Ro8VRIBS dispiat bifidlscRel ay
Tube (ORT) is Pr oy (?ﬁgaé ncl udi n nne% SW t ches and ccgnt rols, a
Heads Down Di spl a )dha r?ﬂf@ UBBRRET(S ggnsor view. (HOD). Through

the HDD, the gunner has thehamﬂmwcotpﬁotmﬁmm%vx@t%nﬂy\éffrom and sig@nd
sensor display. T i ew is gleat ed in the copilot/gunner's

he
crewstations. 10 BnsBle! assem%hes mcYudmgl 3ll W“lc Pt RAT PSS BAG indigators.r anes

30-1 and 30-2 woufhe Qﬁmbrs Optxcal Relayl’ll'lfb@K@Rﬂ?ls@r@\u&éﬂnﬁblﬁ&iﬂg gﬂ.ﬂﬂle?y SRR
corresponding to covering flat

th
panel plasna di sp?’éﬁcﬂgr 5 3y ei‘gs @BY’PeQ‘ﬁRJ%l(HEQ)oanE@C Heads Out Bislsyays 48a
and 48b, for exanm{@D)Tmm@ugn ihe HIDDSBB burdier ﬁ&tths%m@%%kﬁ%ﬁv&ﬁow

t he individuals par Ic%fﬁdés[] i.n the simulation as P ot and co-pil ot
whi ch 15 cof%e¥s Pty tIhe PEgEY QLW &‘ﬁﬁé%lf%?ﬁ%fédéﬁ hecapilatisuries’s of t he
correspondi ng crewstatisn@Ckpi t . FI GURE 4 illustrates

for one of the cockpit displa for exanple e display 48b, the
use of an overlying tenpl aﬁé"%%e upderstogf shatthe fomes3fi- 83%302“’0““1 eachart of ,

or attachabl e to,insorpesAed a téxﬁplhtea&ld E'Q)emzéﬂrrelﬁpand%% to the bezel 50, for the ~ 1h€
tenpl ate 62 incl udes unber glf“rcut- outs iJlustra general ly at

62a which corres p%‘HHostechtcﬂ‘é"’“inﬁ pARchPasma display A3- é'y"s? lprcorresppnding to the
exanpl e, the AH64displog Iapa tnd k&ﬁ@(ﬁ exh@pleC Wlﬂrm%ﬂ%n%ﬁﬁal%?éﬂr% t8f

i nstrunents, gaug§ gag indi cators, and the , _presen on the fl at
panel BI‘%‘i}) vig C‘H%%Hﬁsm he ﬁ‘ﬁlé’l"’ct@ﬂrﬂséb"ep’é% and £a-pilas whichy| | y
replicate tise 25 corres;;}orﬂ@ﬁ@&li@ﬂﬁ&al@fa be¥are® of Qﬁ@%&'uﬁgofdﬁ!'c%ﬁ%sﬂoﬂﬁhg are
actually present in t cocEpl t.

tenpl ate 62 al so ©Ries an open region 62b which can be for t he
purpose of presenti ng anothmunmmh@sm&fsfdrfaaebwa@ccvmbmsm@wt@raﬁm pund in

the respective CORKRL ! ray 48t Tho tae of ¥4 overlying omplad 63- The compleic &0 bould pirodul ar
part of, or attachable to, a bezel, such as the bezel 50.

20 The template 62 includes a number of cut-outs illustrated
generally at 62a which correspond to the instruments and displays of, for
example, the AH64A cockpit. Hence, the computer-generated displays of
instruments, gauges, output indicators, and the like, presented on the flat panel
display 48b, by means of the template 62, can faithfully replicate the

25 appearance of the corresponding devices that are actually present in the
cockpit.

The template 62 also carries an open region 62b which can be for
the purpose of presenting another display of the type which would be found in
the respective cockpit. Alternately, the opening 62b can receive a modular

30 control element found in the corresponding aircraft at that location for
purposes of replicating the structure which would be seen by one of the crew

members in that aircraft.



30 control elenment found in the corresponding aircraft at that

| ocation for purposes of replicating the structure which would be
seen by one of the crew menbers in that aircraft.

17 FIGURE 5 is a further illustration of tenplate
62 having two sections 62-1 and §2-2. The section 62-1 carries the
plurality of cut-outs 62a illustrated in FIGURE 4. As illustrated
in FIGURE 5, those cut-outs correspond to and frane a plurality of
si nmul at ed gauges, i ndi cat FBUR i 0 16,
6320 and 6321 B is%s fu"h%rhgmﬁggtlt“?%?\f Retifyct QQ%Q'P%?‘%’ 62- 2

carries a plural i€§tiags 62danddi2-2. The sections¢d-1 epiiss shecpluradity <I>fk®t puts [62ali ng
el ements 63-1, 63tdstratdadiBFIGURAOUGN ﬁl%st?a%d in FIGURE 5, gmoi% cut-outs

Signals received fromthe control elenents 63-1,
through -19 can BE'R#REd 40a3ndafpEEt D PﬂlﬁélllhdgtSlfpu’@tﬁéssmeﬂznmpaonsnmd face 10

el ement 24. sSi i |k 63 el apbays dABSERed1on the portion of the

tenpl ate 2a are driven from comrman produced by the display
conputer 22 and tThenartien efi theotemplatd 622 qpenins|a Hiusglinayf ddirol
FIGURE 6 is a bl Qaitcibsads ¥ lile Habhaiah eRthedRT639UF3.9S

i npl enment ati on of t%essyst eml 501 Wnelr% eglg}{é)l ﬁéécgﬁ%ﬂm&%ﬁﬁ 13

30-2 15 has associ at &%@H&e%ﬁqdhﬁ?méh%wtf%ﬁem&hoﬂ, aml 43- h’hd 12 2.
The host processqhrokgh 119 Barl BE MfdeOWaflfite $b IR hBstt e

generator 20. Host 01%“1 |saa | so | r? |a- |PFect| ongft @ggné?lkjéél %:ia??gﬁterfaf%

i nstrunent 10 elemegt 2 §antﬂf1§c€§54ﬁplazgp$SWF¢hn ithe pertign o6 thyetemphtee and to
update the real - tghiBre driven from' Eb?ﬁrﬁmr}&oﬁjdc%&l yt’hesdfﬁﬁa éﬁ erdizsgr%day 48-1,

illustrated in FIGQURE 5, of cockpi t |cato StTunents.
These i mages can @S F@ﬁ‘# F%@Fébtéﬁleétdﬁplabﬁ% 2, display 48-2.
The system design i ncorporﬂGQﬁ{EQWBlﬁbﬂxaé}gﬁﬂﬁ ﬁ Mihu aspects of one
commercial interface standards to m nim ze cost %row ae maxi nmum

expendabi | ity. UJPRGTEBRHAR of B systamp 6hwhers eaﬂdofethe erewstiatienst30rleand@<A st i ng
of 25 1vel | - qﬁ@é h936Gatey ﬁie?éﬁﬂpﬁk%ﬁhosi EFocE’s@éx‘ DA Qg&"[& des for ease of

fault detection and i sol ati on, t er changea Ity, and repl acenent
of parts. The nodul ar systidghost Pl’OCCSSOTdésll igriuen BI@VIQIBS gignals ot drive imagsansi on

for new vehicle lgkzl‘ieer@i“iG 881 3-PR3so ANBH- dlrecnonal contRERERRL Fith SRt Bhne W

technol ogies with mniml non-recurring c
display processor 22-1 which is used to gencrate and to update the real-time

instrument display, such as the display 48-1, illustrated in FIGURE 5, of
20 cockpit indicators and instruments. These images can be replicated on station
2, display 48-2.

The system design incorporates commercial components and
commercial interface standards to minimize cost and provide maximum
expendability. Using commercial components and an architecture consisting of

25 well-defined system modules, the design provides for ease of fault detection and
isolation, interchangeability, and replacement of parts. The modular system
design also allows future expansion for new vehicle kit configurations, and
incorporation of new technologies with minimal non-recurring cost.

A UH-60 utility helicopter configuration 80, see FIGURE 7, is

30 an alternate simulatable vehicle. This system includes two modular sleds 82a,
82b, placed in a side by side configuration, as illustrated in FIGURE 7. The
sleds 82a, 82b, are identical to the sleds 30-1 and 30-2 of FIGURE 3. They are



A UH60 utility helicopter configuration 80, see FIGURE 7, is 30 an
alternate sinulatable vehicle. This systemincludes two nodul ar sl eds 82a,
82b, placed in a side by side configuration, as illustrated in FI GURE 7.

The sl eds 82a, 82b, are identical to the sleds 30-1 and 30-2 of
FIGURE 3. They are 18 18
particul ari zed for the UH60 platformby two UH 60 vehicle kits and a
comon control console 82c. A copi |l ot

observer kit is W@Hﬂkeﬂrlﬁéﬁfbhﬁlehﬁfl%o Bla€B P BRwoMIHL68 v&hicle kits and a Bhdnfn
station kit is rmunte CB E @ﬁrlght sled 82b. The center instrunent 5

consol e 82¢c is modMit the two stations. An outer shell or bezel

covers the entire cockpit tAOccﬂﬁmeE‘ﬁr@r kBR§ 8aRteatdnafe At 515'@8?29%[3 a
encl osure. he two sl ed configuration requires one

five channel img@llot station kit d%ﬁé’l“ﬁfeéront gegrighisled §20- CHe gratpt dptumant,

Real -ti nme instrunesdssleag®R 1E)rnﬁiﬁlnﬂﬂdbetween the th%’taﬁﬁnS’i Wﬁr&ﬁercfl?'ﬂrlﬁ'l bezel
i nstrunment ation system 84b.. A conmuni cation and navi gati on system

are inpl emented. FOVerhing eBHFsf 0GR Rfﬁ‘”d‘*e?tr%FSGPF?éIOE@f)FHCmCtuaI enclosure.

observer of pilot may assumiecCat£18d coifigufiiont felBires one five channel image
The pilot and copil ot obse stations 1n FIGQURES 3 and 7 have

ver
comon char act er | §¢71°E&i0f Wa‘{r“’ﬁ fi3eOd )Y displays 8daqBealrtimgisstaaents BGWFPVSQCét i ans

are conphghg awihide EHaaR4I lagtﬂnﬁér@ﬁloﬁogtyﬁeinemb | RCtotithdcAoh A tches,
|nd|cators,mand 15 . _instrunments required for training Eac% CI’EWStatIOI’l

contai ns coll ect i JaV18aloR system are ‘mplemefb{?ﬁi e s C%HEFWBP% sitbepgvopidotei t her

station the abili bysebv@r bf Pilot may assume control in real- t1me FIGURE 8 illustrates
further details of the co n central sole 82c. As illustrated

in FIGURE 8, the consol e 828¢Ppi OtQBWPé%PSSW%Stam“SmFIGLH&W3a@d"éh%’nt

frame. Wile not S&iﬂxﬁﬁmcﬁdﬂﬁ:t&&ﬁ@thz&%&vﬁ@ﬁ%fﬁn&hﬁr Sﬁ%&heso&%anom i-gdi cat ed
generally at 86a and 85b, ed with nodul ar, manual

n be f
oper abl e control r’é‘ﬂ‘éﬁ‘?t‘%‘ﬂ’aﬁ e%de ‘Eﬂ“é‘ﬂ?saﬁclu%‘?g #b%"é?céeﬁaﬂndépafqrb@n%l ch

woul d 15 nOrnBﬁﬁﬁl&’ntbeeqﬁlﬁHd‘fbrltfhlﬂlﬁE E&ﬁh@gevﬁltﬁfoﬁ%ﬁ&ms collective, cyclic,
The three channel i Eec{agrnent ation stem 84b, having displ ay

el ements 84b-1, 8#% Fﬂ“@l?om?ro‘fl sither station the abilayREl8 i s covered in

part 25 by a tenpl at @1@@R\mmhus@ﬁwseﬁ&%daeﬁaﬁs bh éheS BSRGon REABAIEMENT
and appear ance di al s, and read-out devices

rume e
normal |y found i ncamsele éBEkﬁlstﬂ?ustrated n Fig%&%}@ thE gPRsslerR2c Assupperied o d
previously with rgappeemest fiife.COWhiledndtashb®A, &k upper surfaces of the console,

20 indicated generally at 86a and 85b, can be filled with modular, manually
operable control elements and gages, displays, or meters of a type which would
normally be found in the UH-60 platform.

The three channel instrumentation system 84b, having display
elements 84b-1, 84b-2, and 84b-3, illustrated in FIGURE 8 is covered in part

25 by a template 86 which corresponds to the shape, arrangement, and appearance
of instruments, gages, dials, and read-out devices normally found in the cockpit
of the platform. As described previously with respect to the configuration of
FIGURE 3, as illustrated in FIGURE 5, the use of templates, such as template
86, results in realistic looking read-outs and gauges of a type that would be

30 found in the subject platform. Further, the template 86 includes openings 86a,
86b which could be filled with modular switch/control elements again replicating

those found in the subject platform.



FIGURE 3, as illustrated in FIGURE 5, the use of tenplates, such as

tenpl ate 86, results in realistic |ooking read-outs and gauges of
a type that would be 30 found in the subject platform Further, the
tenpl ate 86 includes openi ngs 86a, 86b which could be filled with
modul ar switch/control el enments again repigcating those found in
the subject platform

19 FIGURE 9 illustrates a gunnery configuration
90 based on a nodul ar sl ed such as the unit 32. The system 90
includes a supporting sled F9(2URE9941[lustratesV\@|OGx|ihcr)l Ebn’flblfrﬁhonsﬁth)&gé& §r|1 Qungzry
di spl ay and associ cantrols ona i splay ais
di sBos)e/d somewhat rﬁéq%f élo(rj fucﬁtasg'f:uf“ﬁé oGP o4 ’"cpgesasuPpoﬁB% dK, as

woul d be the case whithh in hlern,plsx@pcbr@r porineiyndjspgdymardassedtiatdd cuakiols, 94. An
gunnery rel ated Coa'at:htxghaledx Lsgé'gp g{ ?j!l; %v?latc%r {hl Ed EXf E heopsérators 2

In accordance with the abov escrl
system 90 i ncor porPasitien, ss SYOHGI ke RlFtcaneolepthcpdstésdeexqgatrsldmdi| Fimgy,t he sl ed

92. |t WiehbodPridlonk a0t 008 of MlALRY Bhnoleels, such as the

sl eds 92 coul d be | { nked together to provi hree crewstations for
a land vehicle such as a t dhfccordance with the hb‘HEréF%CilQﬂﬁ‘ meslufar gpprachgthehe

appropri ate displ ays‘senaa@i mei@bbx@{ee alsﬂigﬁrl@tcﬁ)f 9&%056!; Bf personalxzmg tﬁé’ﬁ@d )
arrangenent the crn tion wt

anot her as woul d be f%%c ‘é’ﬁ%@to\gﬁ “?aﬁé ‘g‘ﬂfﬁﬂéé’? Saf‘f gr"ﬁnthe Seds 32 Souid be
Wth refererife to lisk@UREEtHeA o providnthirapiotextsiations fot £lahidvehitleldch as a tap@r t i cul ar

platformto be sinfgylaggs i g&f&& V\iﬂﬁ a%h%éﬂlxt'e&%sg&& dé)ntgi] Veﬁltclg)?%%%?tg(gl? d? Those

segnents, such as segrrents ent |
segnments which i mSherABrArTaggemenhiths crst Iaeﬂgheaﬁt\fltbﬂ!hw:inacgmmmmyatba with one

| nter changeabl e. RaéneamRhbelliecel hb Subedpissegment or the weapon
segnent for one type of platformcan be_re y correspondi ng segnents

20 from anot her pl at Wéhnfefesenes | gy FSURKR el Aveih seiefigueation ity iferomment al
segnent s 15 phtigiltr plaﬂ’@'nb&) bé sizfuldie eRBECa PRENRE BF Bﬂu@&f&femfed

The individual segment ri bute ages th vi rtual
network 16a whi ch Tee " f%ﬁr@?‘nf%ﬁ’%@% %’63”,45 B‘ﬁgﬂfvya%‘i}’éabl% h&hess|

16 provides vari osegnteppeshoh sSeplemens elemeapplof cat phffoﬁxegﬂmt $na§utblsl as

appl i cation 25 mt?]rgl?arﬁgéa'bfé St ekzﬁgplg atlni §6h1c1J Qﬁlagl?cr s}{elgrggnﬁ e \%eaaf)gcess the

operating system
segment for one type of platform can be replaced by corresponding segments

20 from another platform. Similarly, the manager and environmental segments
might also be interchangeable between platforms.
The individual segments distribute messages throughout the
virtual network 16a which is implemented by CSL 16. As noted above, the CSL
16 provides various types of services to application segments such as application
25 generic service calls. The services calls access the operating system, the
interprocessor communication system, shared resources and also provide tasks
scheduling.
The process of creating an executable control program for
carrying out a simulation of a selected platform first requires that a
30 configuration file be created. Either a new file can be created or an existing

file can be edited or modified using the configuration file editor via the



interprocessor comruni cati on system shared resources and al so provide

t asks schedul i ng. The process of creating an
execut abl e control program for carrying out a sinulation of a
selected platformfirst requires that a 30 configuration file be
created. Either a new file can be createdy@pr an existing file can
be edited or nodified using the configuration file editor via the

20 associ ated graphical user's interface, main w ndow of whi ch
is illustrated in Fi gure 1C.

configuration fil @sSpeerfarwsicehecseiireintcs mat Windewof giics dt rlhlgratcd in

messages whi ch ul taigmé ety carry out the control process |eading to behavior
5 whi ch sinmul at es the_[% ted @tfor ﬁconfl uration file includes
a nmanager segment . ‘?Sp§881?f‘é ¢ SCBLER %“dd“ﬁe{fﬁ%f‘“““g
configuration cal Imessagkseewhich ultimatelyCcﬂFrfyIogUl’fﬂtdoﬁil‘xlolfprbc&ss madxﬁgm be@andori N t he
segnent executable.s in turn issue
enter confi g&r ati or%“cca TUlatfsqhe Se[ec ?@latfem% hAtc%nﬁgEféf_mi@e it esamanaﬁ{ey t hen

initiate various gegwesnt.c ”ptreowdtgee segalelnt isseesat desk cordigsragen dalt.a. The0
Wien the segments g @ldon Y it hih t&8Gh thE Q%?;@r&ﬂweahwwsoo&ﬁ&e%&arrdbegl n.

The tasks of the various segnents are nized on eit cl ock
pul ses and/ or nesSERREIEBrip issue enter C°“f1g“ra“°" calls to registeg pyithfthg REl dpssages i s

in effect a nultiphey Bhdn Rldftel ﬂlrnoﬁﬁﬁn%ﬁ@bﬂﬁedure calls to EGIBREAgAaROCI at ed

wi th that nessage. Segrrents whi ch sh to the 15 bus or
segnents whi®h r eadne the SHETERS B *l"om’c“ﬁ]ézeg’tfgg af‘@@PE"tC%sFéﬁ" gent s.
The system 10 supports sevahaltaskd 6ff e eatious\spgienty arvespichemizbd 98 %ither as

illustrated in Fi Qlocl}gulﬁ C%g rressaggvebgs 16-1 provides intersegnent

Or messa .
comuni cation within I OCes A group of buses which are

associated with i nput out pEachoehecaessages it eeffiettedn@dple bidiboefoettgyeredr al | y at
16-2, 20 whig %rn&msés@lareﬁmtﬁrrﬁmgggags s@grﬁéagrwh%ﬁu%éﬁeg ubfidh (B et S

Et her net ports or o I nput ni cations paths
are used forlScoupltupgr T'P.SF‘G%P"BI%FF“ or S“bscnbettﬂéhesquéér%ﬁglﬁtéreﬁﬁégnreééspect| ve

hardware rel ated segments. ’Iﬂé‘sy‘sﬂ&hﬂ'ﬂ%&ﬂ)po&@ ddverll different types®RhRss@ktSbudd- 3 1S
i npl enented as an unprote b ered
Conmruni cation to &fH ‘rsffﬁ'iead% é%r]ﬁ o& (!'Eg’rem\?fsﬁeu {ts {?ej( ROVides guersagment 5
be i npl ement ed usicogmuaitation WiEES agkosb pResssdr6i2}. AT group eof ebakesnwhitthate t he
associated with input output devices on the sled 30 indicated generally at 16-2,
20 which can be implemented as either RS232 serial ports, Ethernet ports or other
types of input output communications paths are used for coupling hardware on
the sled 30 to the respective hardware related segments. An internal shared
data bus 16-3 is implemented as an unprotected and unbuffered memory.
Communication to other processors on the virtual network 16a
25 can be implemented using remote message buses 16-4. To the extent that the
system is coupled to a DIS simulation network, that network can be accessed
via an external bus 16-5.
Segment types include object module segments which are
application level segments which provide or hold data pertaining to functional
30 characteristics of a selected vehicle. These include vehicle dynamic segments,
vehicle propulsion segments, weapons segments, an environmental segment and

a manager segment. Support class segments are those which provide data to
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provi de or hold data pertaining to functional 30 characteristics of a
sel ected vehicle. These include vehicle dypanm c segnents, vehicl e

propul si on segnents, weapons segnents, an environnental segnment and
a manager segnment. Support class segnents are those which provide data to

21 t he oty abject mpduleacgrgneaidsinanet iho Ghiskitd fuh@iolseSha ahdififet | ON
segnent and the visual vi sual segnent. The | ower
| evel hardware int &% é%m%%'grrents are characterized by havi ng back

door buses which provide adme&Sve'&Qvél&fadﬂﬁ&@in%fa’bbﬁgﬁl%@tgal%tht:ﬁhzedﬁJy
m ght be through Bhe image g neratar 20, the instrunentation displa
conput er 230,03k (ROT-hUSes YR Bovidh peressdQ diasdyareromtheisied 30 pichet wor k

interface SeQrTEnt mig{g be thro%ghgﬂcangdgé g&@rﬂmwmeQﬁﬂugilagtaQSﬁ HﬁﬁEy ERiRt S
processors such a - -2...12-n . or a net wor K.

Messages, which a?:)e oért%%§k8‘fr°’a%§t NIEMAFE A4 artdnallyi theetetyorkanisriagn seempnts by
segnents have a nfuehieite @bmpanzaidne betweelra&hoteR36REOrsAsh ds MANEI2-2. 120
associ ated therewi th gglgg”rg?ﬁsage name is used in CSL calls to distinguish

bet ween different 0%?51 The size of each nessage

is specified as a number ofMdssuges which are aread GFQMita WitlcH fe vaitkufth 8hd fagho! d
si ngl e messgge. buf f er fﬁgt org{g}ararret er defines 15 how many

i nstances of’ a paf¥ SCEMEIS Haes 3gumber HfcPapBpist- oEach yasdsage hase mpme.

A protect flag passoeited tsaewitly| FheTRREAHE nARE RSSed ReAVLWaIL & B8GRIRAL 0 @
nmessage can be enahl ed di sabl ed using this paraneter. An X position

gr
parameter and a Y°PBETh FArBLMEHa8%Sr are used by the configuration editor

graphi cal user interface t@UhepReidfyeachanelsaz8ds ¥pRPFd! AORSPibeR of! BYRA
message on 20 ments have

t he reen . Seg
associ at ed t her evﬁeﬂﬁuﬁégﬂrﬂsgﬁﬁt? hgid singledpissages A buffer factor parapigtes definsat i s
naned. The Eegnmenhtowmary instaikeedf DiyarfiSllarGidskazelcon B §bleA @ EHBd at one time.
bet ween di fferent z&gggghs used in a &i ven sinmul ation. A host paraneter

speci fies which pf a8, paramster cogals message Acesst- J3divaLts @afesmto pn t he
case 25 of amemaggedn be@MEMd of isHEIEAREing REE Patdtedr) 2AnSL WHHibn WOU! d
be executed on parameter and a Y position parameter are used by the configuration editor
graphical user interface to specify the X and Y positions of a given message on
20 the screen.
Segments have associated therewith a plurality of parameters.
Each segment is named. The segment name is used by CSL calls to distinguish
between different segments used in a given simulation. A host parameter
specifies which processor or processors the segment should run on. In the case
25 of a manager segment, in normal operation that segment would be executed on
all hosts used in a given simulation process.
A particular processor can be specified to which a given segment
will be associated. Absent binding a segment to a processor, CSL 16 and the
operating system may move a particular segment to a different host for
30 execution. A path parameter specifies a UNIX path for the segment executable
or script file that will run the segment executable. A priority parameter

controls the priority that the segment will receive relative to other processors
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operating systemmy nove a particular segnment to a different host for 30
execution. A path parameter specifies a U X path for the segnment

execut abl e or script file that will run the segnent executable. A
priority paramneter controls the priority that the segnent wll
receive relative to other processors

22 or ossegmend eifgeiimgn thamosin Atlhek faomnetermakecikpqssiblameloer nakes it
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X and Y position Earameters far the conf%(igti1 ation e 'r% %@é]fcal user
interface must al EBelheX2pe(iPPFitin parameters 1o econf‘g“ra“o“e o APIET YAl d
segnents and nmessp@geficdTRiie alsp ba spefifedgur ation fi I e speci fyi ng
characteristics of a sinul for a sel

configuration file can be ﬂhpdloerreélr?f%naengssang ?sg %H Qp on(f:]%uramnme
subsequently, 10 specifyinganbhraeristidsust raalsientlatlnn Fiog a Pelected qplptfoimgur #tion file
can be edited usi 1Quratlonfle can bgﬂﬂglkrgé{{t@éds(meﬁ hfeeAggést:x%’ed Qﬁ:‘é&q’ﬂgntg ar aphl cal
user's interface. f configuration file is attac

hereto as EXhi bi talﬁi as illustrated 'n Fig. 1C, a configurgiayi file,saa ?eoﬁdIWI‘é@gs%JeM fy in

effect what is a poMBightati®ifileaRbr having a graplgéaaﬂllgér%ahteffﬁér e&€ Biepiplan Or
functi onal flowdlag ram of the simuylation Fig. 11

gce
illustrates, grapfirEgyRion file s atpehedingesiR s %‘r ITB.tI on, the configuration
file attached hereto as AtcCadigietién files bpecify gx effedt wlmgsmm(sdareﬁsmdal ustrated
as recta Mess O tween
segnents are g'gp{lamll ﬁ%?r%sg?gt nor\m?cﬁo%agﬂg g?’ g‘val gnlg‘mt %rsb% % . The
gr aphi cal répr eseHRigalliithwstrates, graphicallyfin 4 two diroerisiogd fermiatien, f helcenﬁsﬁramn achnent A
Is illustrated ingfkl agrach]eillfhe}e?dqﬂsm.'técﬁﬁ%ﬁt A0 Fi 1 ngn@ﬁ:tg by fRudearbi cal ly
based editing using a configuration editor 5
Editing can take pActiaglesyi Megspges, whigh previde ccgnr&wu%evs befifen segmeniigpre

process nekes it RBRxER l\n@thﬁl%oﬁm @veﬂ Bﬁp@@%ﬁ@t Wﬂe%&pﬂ&al&&pk&tﬂtab&h avi or of

t he | atf orm bejn n.ru inmply b
carrying out g_n of the conflgulgan ;I}é o‘% Attachmcnt 1s 1l?ustrate§ lglg 11, feaassaP’ ¥ PY
20 directly to graphically based editing using a configuration editor module.

Editing can take place via the instructor’s counsel. The editing
process makes it possible to change the characteristics or the behavior of the
platform being simulated between simulation runs simply by carrying out an
interactive editing process. In this process, for example, vehicle or platform

25 dynamics can be modified, weaponry can be altered or propulsion systems can
be changed.

One of the advantages of using the graphical editing process
provided by the system 10 is for prototyping. A new heretofore unbuilt
platform can be specified in a configuration file. An appropriate kit or kits can

30 be created and mounted on one or more of the sleds 30 for the purpose of

simulating the operation and behavior of the new platform.
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20 the configuration file editor.
The main window also displays the current segments and
messages in the selected configuration file, along with their connectivity, in a
region generally indicated at 106.
For example purposes, the configuration file illustrated in Fig. 1C
25 is that of a vehicle corresponding to a tank. As will be described subsequently,
using the configuration editor, the characteristics of the vehicle illustrated in
Fig. 1C can be modified or revised. The revised segments can then be
recompiled. Subsequently the compiled segments corresponding to the revised
vehicle can then be executed, in combination with a sled, such as a sled 30,
30 which has been modified with a tank kit to correspond to one of the crew

positions of the selected tank.
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or processor attributes gsolBgfmgcﬁgéEents, can al so .be nodified or
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Formt o5 oaal " Fifloaitigasions "af TERealif 2l 5 ohe Getment te mspated dn blacky o
out graphical rewisgramsoim D wapdiat b GasipRASr a idshectsLesEAbe aBRAB iy t he
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modi fied as requidégraphica oSt of thiesegtpgnty Bash of therhlockank. 15

I'n yet another fdilustatedidiRig.ND coaldiyeilied Sp HRBTBMIy hAd mddfieli he Fflired
nodel tank could be i m%%ﬁ Fi nt o .t he tgonf guration file illustrated in

Fig. 1C SPrASHP & AYDAMIES ¥rtB% Akank configuration file in the

system Tpils makes it f In yet aMﬁE&h@fbaitiﬂy,iaiﬂyhﬂmiép Gﬁ%ia@ﬂe%% I
t t

Cype of pl atf or mPSet bthsaitebs BRI e sonfiBion e ustiated & Fig 1C -

Wien the user or fomenadther, ipsesfored, sivadcontigtirhtidfletih heS SRR This makes it

paraneters of Fig. t he segnent n.be saved. Any other segnment can be
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met hodol ogy can heodebuf the sandigdnetales of plaortr¥of edtBparivdariGaRYy Purgosy, vehi cl e
20 When the user or operator is finished modifying the segment
parameters of Fig. 1D, the segment can be saved. Any other segment can be
revised or modified accordingly. Hence, the simulation algorithm or
methodology can be revised in between runs to take into account new vehicle
characteristics to be explored or new or different functionality to be added to
25 a known vehicle.

If the edit menu is selected from the main window, Fig. 1C, a
variety of editing functions can be carried out. A connect option makes it
possible to make a connection between a selected message and a selected read
or write port or box of a segment. A delete function will delete all selected

30 objects segments messages or connection lines. An add segment capability
presents a window to enter the properties of a new segment and then display

the segment box on the main window. Once displayed the new segment can be
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added to 25 a known vehi cl e. If the edit nmenu
is selected fromthe main wi ndow, Fig. 1C, a variety of editing

functions can be carried out. A connect option nmakes it -+ possible
to nake a connection between a sel ected nmpgsage and a sel ected read
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once di spl ayed t HBCS§RER td nihe.user pvll be presemted with a window for entering the

25 pospropertied oR pRTedPme &L, Y ThEURGEPIEIBEd Will BESHPU9Sd 6annbe added
by an add Jessage feature. The user wll be presented with a

wi ndow for ent eri¥gdeHhand can be movegrt%B’éFPf?rQEnﬁF PgsIHRR SgRentsyh@thsessage
logo will be di spddiygkapsbilitid as would be knbwidod vidersaa td gobdyRlill @ 188
appropriate position |inkin egnments. Other 5 editing capabilities
as woul d be knomﬁréﬁﬂ‘éﬁﬂré’P'@Fiod to those of skill in the art can

be provi ded. The view membBEmykes It poesible to £68kse Sodél ipRSHAtEE t 0
access nodel i nformati the. size of the main ﬁ/indowto
englte %ﬁl@ al w,

n, . . Change (
adj ust the amount“P8PESRFSiZGAL Hhmrin window to a amoynhPoRrgnal Whisei ¢ or
wi ndow whi ch wi | | sppeeoynd groftlees ofiddrewlndag evtih will pfideBinYestimate usage
The options .nenu ﬁr ovides an ability to select a processor upon

whi ch a gi vén se aY's to run. The print menu provides an ability to
print various it emmge optiohsificn@ pfREIRE ah SbilifEs SESQ S, pré@Bsod @by t Y
information as wel|l. .as . host intl_grma,tion. 15 . s ) The
control menu can BHCHE SR SCEMARL BrOIH TRBRATLMEPRAToidey A ability to print
Configuration filvasiohoiternemcladingsdnfensfimeshges) @a acavityhfomiivbad well as
fromexisting segnents and configuration files. For
example, if the éﬁm?‘gﬁltaﬂ?lé is selected fromthe file nenber, a

tool bar 103 will be di splTyeebntrbl méiu cnibegised eorihiog sl do®h afsinh@atignpes
B e gura o " ConghRite Bl et b S BN S ST
exanpl e fromthe fraiflexibiig sk@dedthi@nd edtlfiguration files. i con is selected, a
supplemental wi ndow Wil appeal  pig SPink ofn ature b sclcetd foms e Hile member,
a tool bar 102 will be displayed illustrating a configuration file types present in
20 the system. Each of the illustrated symbols represent working configuration
files that are stored for recall. If for example from the tool bar 102 the tank
icon is selected, a supplemental window will appear, see Fig. 12, which presents
icons representing those configuration files for vehicles that correspond to the
selected type of vehicle. The configuration file for this vehicle will then be
25 loaded into the main window 106 as in Fig. 1C.
Additional prestored segments can be added to the configuration
file being displayed by selecting the "segment" icon which in turn will display
a window as in Fig. 13. Segmenfs from the window in Fig. 13 can then be
dragged into the main window, Fig. 1C and message connections can be made
30 thereto as appropriate. In addition, the newly added segment can be revised
or edited as described above. Subsequently, the configuration file can be

processed and compiled into executable form and the simulation executed.



icons representing those configuration files for vehicles that correspond
to the sel ected type of vehicle. The configuration file for this
vehicle will then be 25 | oaded into the main wi ndow 106 as in Fig. 1C
~Addi tional prestored segnents can be added to the configuration

file being displayed by selecting the "segnent" icon which in turn wll

di spl ay a window as in Fig. 13. Segnents fromthe window in Fig.
13 can then be dragged into the main w ndow, Fi g. 1C and nessage
connections can be rmade 30 éherde 0% pkg grlatﬁ Q |t|onh t he
newl y added segment can be F&Uf erstood that 1hsy VAR &R A58 83‘3 ¥Fpehabove.
Subsequently, the eonthegmodtiesoréd idnd ¢Gn cbeld be lmplemepredCeSSﬁdi avitdconpi | ed
into executabl e formx%&gxe&tn)ﬁ ¥ Wd{l 3 agctrce?ﬁl%gkkhtn?c I ctromc elements

26 Wil e unders e var i ous

repl aceabl e nodul ed\tegatdly, it will be undastoodaehmmoesmn@af élntt Aéhlescotld be

i npl enented ag har qnc‘ﬁ'ld@%dproorammed prohé@@o?'&&mtakﬁaﬁteet:oﬁmﬁrl kRHents such ,
el ectronechani cal and/or ‘electronic el enent ternately, it wll
be under st ood, thats W&h‘ésrmr?bar‘%asd‘ff'ltaﬁ%‘é“fﬁﬁadﬁé’@“‘éoqﬂstﬂ““lﬁed feado‘i‘%wé‘ude a
programmed processehe ﬁﬁy&b%ﬂ irhfleA&RHAE tRL @du@cpmhdstmh cﬁkﬁmahﬁulsmbdme

as switches or di ah_?l as |ns rune rea S/ io[c | at ed r.eadout s,
f or t he pur'pos o‘fm‘ief‘fﬁf dhrel ?l‘mj{] $h & §| ré(?“f‘l}'n plnPFoReat -
particul ar nodul e. instructions or dekee Alcesdtelytinciess ¥ could ttanefenwehielce altanthbe driven
by locally prygst or t t e host
12 could t rangf er Ergﬁr%c“ons aH dét? §’Eahh&g Be%{}&ug mtgﬁ%c?l}éﬁ’ éﬁ% p%éﬁf 1éal""a{(’%lqw a the
el ectroni ¢ i nt erf apeocgsgor for expeutipasPmdarly that progdssor can transfer gaty bask sothe f or
execution. Sinilarlyyy Maianmry&scmae resHA (blaBiSHE 8 mé%ﬁomfésnﬁe%me

host 12 for analysis and to fespond to actions of the various crewrenbers.
Attachnent B provides addi tM?Fémenhﬁd}f%(iqsaﬁld%ﬁ%évfﬁmmrfencemmg the

structure and use @&u@ﬁgmﬁmseamegamsmn@k@e&mna&sd@s&ﬁmddtgﬁ&;&rs@w ously.
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20 to cover, by the appended claims, all such modifications as fall within the scope

of the claims.



-27- VWhat is Cainmed Is: 1. A reconfigurabl e sinulator
conpri si ng: a common base for configuring a platformto be

si mul at ed,; trol unit coupled to the pase:
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renovabl y engageable with the base, wherein when a sel eCTed Ser TSSO
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respective pl.atfor Lo p user and wherein the control unit includes a

st or age rredig&ﬁ—géﬁgrérn—ia BPH-X plurality of software based control modules is
stored and accesdi bl eA kxgortfigeraositplator comiptisivgner ei N some nenbers of the

sel ected set of hardware I interact with respective
ones of the control V\r?/gb&ﬁﬁ%@g“t% @ﬁé%ﬁgﬁggﬁ%ﬁgul%ﬁ% control unit to present to
a user a plurality ofacnfdi@nieenupled wuhediaseon experi ences as the platform
moves in @ sinmulated LoyhoEAbREr Sl e RRILY Ohn Hikde WREEHdES an

i con driven configuration itor for nodifying cﬁar acteristics of the
platform  the modles presenda giffetingasirorlation envirormeat sprrespapiinedp the PRECEUAL MET uni t

i ncludes a er*dr»@kieErythQéongél%ﬂﬁl ixﬁﬁbesqiséf&h@%em%ﬁéﬂiﬁQBlrufaQ{y ofRstslaRPaselier ei n
each nenber of the plurality is associated with and adapted to _drive a

respecti ve ocangoimadulshisaipredapbicsassible pithe papiplunit jBeTpip SURRERREG A BF o

sel ected si ”’F‘lhﬁii@%fﬁd}ﬂ'&a&é)ﬂxﬂaﬂ@s 2R UHARARS infeRed it iBpPEtvesds whes @hwola gener at or
can be selected i'n accordance with a desired de?q{ra? rﬁ{%?i lation fidelity.
t

3. A si mumadubss thegeby gnapling thy coptrobpymit WOiPFESEIR I 3§ P udes

circuitry angyhRgéy éal?@?i@ﬁceﬂhs&ﬁﬁ PMforrh Slbves @Ad sitvlited qavieseiehiahd @Rerélh the nst r unent

outputs for the platformas the platformt rave%r ses, t.he sel ectﬁgsd
I 0

envi r onment . control unit ipgludes an Acog dpyfn cpRfpgurgtion; efitqr for madifying, ghapagters ®of the
sets incl udepgigmchani cal tenpl ate renpvably supported by the base and

corresponding to a plurality of different display.devices. faor e
respective platfdrm Qﬁ‘é‘?‘%ﬁ‘% aHirs al‘“bi gfe Bﬁeﬁs’fﬁfag it dedudgs 4 plurg %‘F{I%Qt ed by a
sel ect ed .confgfaphicalBishldyesyaérn cqniretaaoteciwheneid éuch memter of thgplewlityistassogigrechi ngs i n
Lser i n the PRASHRRAY €4 ibpRhEGhEr gkttt AL B ol RE) 1 O
a second bas egleced wintutatkd teavitohment adjdcemdto thebase anid avherein atghreratersabieselscteddget her

represent a %&grtdgmpcle w%gﬁes%fed @eg?eie gg!uﬁulmoﬁtﬁflé?lwn to be sinmulated,

3. A simulator as in claim 2 wherein the control unit includes circuitry and

instrument displays for real-time presentation of instrument outputs for the platform as the
platform traverses the selected environment.

4. A simulator as in claim 3 wherein different control modules correspond to
different platforms and which include a mechanical template corresponding to a plurality of
different display devices for a selected platform, wherein platform display devices are
simulated by a selected control module and presented to the user aligned with openings in the
template thereby providing selected instruments as would be seen by a user in the platform.

5. A simulator as in claim 4 which includes a second base, coupled to the control
unit wherein the two bases together represent a control area of a platform to be simulated,

wherein the base has one plurality of hardware modules coupled thereto and the second base
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- 28 - wherein the base has one plurality of hardware nodul es froma
respective set cou | e ereto nd the second base has a seconfl__p_)l'u_r,al_.l..r.-y
of hardware nod ﬂlnﬂ set coupl ed thereto.  gums w;gﬁ{ﬁ’&}}l\\
sinmulator as in Iudes a renovabl e, pIa{FH

bezel which overlies, at Ieast in part, thggtenplate. -

simulator as in claim1, which includes a second set of vvare nodul es,
renovabl y engageable with the base wherein the second set of nopdul es, when
S0 engaged, C I nment corresponding to a
second pl atf 31 £ R pﬁ"ﬁ@ Oqiﬂgrd%rwl ésg&rp%\{ﬂc?egycl aim6 which includes a
second tenplate. 6. A sirgulator as /& olaimd wich inclidesi areragvablen pBitipm picifinbézades a
second bezel .ypich overties] R -teast idpd€ &R Mnlp@tty @bl e simulator as in claim1 wherein
the base includes at [east two, substantially identical, manually oper abl e
vehi cl e modul es ehch Hﬂmlﬂfgorasmwrallq Wl}w*b'fldﬁld\‘/f%@P%?Féml“fﬁﬂonilhﬁdwzfeel Vi ng
ports, modules, remdV¥E¥ &ig&%e&ﬂ'&ewxﬁﬂﬂé &E@wﬁ%lh@ %o!hf'é%' WS s ér{g§§ed aﬂ?geﬁecond

pl uralities of |nterchangea e instrunent nodul es wherein the nmenbers of
the pluralitidsgcopdbimplatingfavitosmens syrresivRdingogrieropdPlptfosn: el ements for a
vehicle in a clasg \Amcslﬁndm&laymuaﬁmcﬁmrua&avs%h&!eﬁ 1. | and vehicle, and
a wat erborne vehicle wherein the nmenbers of the two Furalltles are
renovabl y received |nArSéE‘B%‘E,‘taFV’é’l%au‘ih@hr"&!’é@\ﬂsﬁij’“‘bbﬁzﬁls so as to configure

both of the vehicie mdaéoﬁﬁgutéme\éhmh@drlaymccﬁﬁrﬁ esmeres tHeDdadeiRt1idey a8 fehs® two,
appear ance of theﬁ@el ected vehicle with at gst some of the instrunent

modul es car r yEISGRR ifsRtcp B‘ﬁ‘@’ra]é’b‘?pérahlﬁﬁ?’ﬁ‘%‘im‘&“ ATk baving bl i ng to t hose

in the sel ectigtumedimolige aedvigiei n t he vehicl e nodul es can be arranged

relative to one anot her to.corres o the physical |

sel ected vehicle: andYheremn te Moafiefiang W@%e{)%gplggﬁ?els(gﬁm iiug?aﬂ%l udes
circuits for iﬁstrmmagmomﬁeslvnﬁiernuMmmrsfoome giumﬂiatcbm@pdnn to igddumedtsdnd at | east
in part, the vehicles m.as.in claim10
Wheral 1 et comit BBt fT R it 88 ouich i a1 itepe NoRde il i o) 2L
t her eon si nulaad &@atenharne mhmtetm:eainthemgqﬂmsasﬂmtwaplmdhmtxhrmwaw)e@cmmiaehi cle.

12. A syst ‘?g@xna?cgré Ho&xgearg{,éls gné ChGk 13 &K@&%’&&J& ke &!@1‘::%;1 Al&ﬁie’s‘ﬁl

i nstructions Cont r ol son to al aC er | St i cs of
t he sel ect ed comésperiddo fhe intariot @pm@c@jﬁhmgle@edsqeh@b aith @rleast some of the

instrument modules carrying manually operable control elements corresponding to those in the

selected vehicle and wherein the vehicle modules can be arranged relative to one another to
correspond to the physical layout of the selected vehicle; and
wherein the control unit includes circuits for storage of instructions for

simulating in real-time, at least in part, the vehicles from the class.

11. A system as in claim 10 wherein each module includes a vehicle display unit for
displaying thereon simulated instruments of a type associated with a selected vehicle.

12. A system as in claim 11 wherein the control unit includes instructions enabling
a system control person to modify characteristics of the selected vehicle prior to and during a
simulation.

13. A system as in claim 11 wherein the control unit includes instructions enabling

a system control person to establish mission characteristics selected from a class which
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- 29 - 13. A systemas in claim1l wherein the control unit

i ncludes instructions enabling a system control person fto~esiablish m ssion
characteri sti cs“mmmljmllwlmumm ass which includes g&f&SHgE :
| ocation and ar r vehicles in a selectied regigpp, Of

geogr aphy, foliage and Ii"ghfing. 14g A system as :

i ncl udes a conmon control consol e renovably coupled to the control

and positioned between spaced apart vehicle nodules. 15. A system

as in cl ai rincludgs ggasearhy. yeerthere docation|and anranggment of gther yeliclgs irdbsslegied pigiop uni t s,

coupl ed to jhg g\ég%}gﬁ.}y?foﬁg&%ggglﬁﬁ _to the control unit and configurable in
c

accordance with aracteristics o th.e _sel ected vehicle wherein the control
unit includes fdft heh systestasieclrioni0 Wieh inpladegiasgrymon cendio! ¢dnpale regroeabdint at i on

of exteri ore, gl sPloa¥Scohfbi dx%i&,‘é%llaiﬁ%iﬁox{gﬁg&g%ﬁ%;sg%cggQﬁma?t%eili@le%oﬁhlgést one of the

vehi cl e rmcfﬁ eS 1 n accor SSI On characteristics.
16. A net hod 5. siAsysteim asgn alajnd # Whichhinaledesra phiralityof out dreprindowndjsplay

specifying platform characteristics ncluding specifyi | at f or

o opul 21 on Btk B gl It QateishE e Sphaiii iSRGyl ePediocditlhe of
envi r onmentsalect&Evehiclowiedids e tcortios bhiCHmeludes further instructions@orcthé vidghl,aeal time,
configuration file including intercaonnected nodul ar sr%?gﬁnts coy respondi ng

to the spedFFPUEHoBRE F’&E’E‘Erdilsglayscfé‘,’ a vehicle operator in aHE"éh% opes in

i Nt er conneGkeAldmegwENhe sélectemissidradhhcteristits. Wwar e nodul es;
providing a franme corresponding to a single crewstation of the platform

coupl i ng to thel®rant 0gthed AEHmMIAtngA Rigtard #s iy LSOBBESIES provi de a di spl ay

of an adjacent sinul @E&ﬂiﬂ?%‘iéﬂ%ﬁﬁ'i:ha_racteristics including speetPing Plitfdrth ﬁrbﬁ-lé‘iduaﬁef a
S

non-platform specific i nstrument display for displaying a plurality o

si mul at ed ichareetenistis, Platform Avparic chargcteristiee PlaHfpmenyirpriagsiab pensing

covering thg, baskdiwrent display, at least in part with a platformspecific
tenpl ate having a plurality of openings arranged to be in register with the
plurality of sinul atcehtingsconfiguuation file inshuding inerourinelitedomedujsr sgimontsn speci fi c

i nstrument e . 1Jg the executable nodules to the
di spl ays; acﬁﬁ%bndmg to the SPeCIﬁ?dnﬁh?I?%%hwexecuti on of the nodul es. 17.

A nethod as in cl ai neontestingthe mienconhested segartents o steapable) softvdesmadidésng t o t he
cont ouret Lon 115 SeRfiyh 45 eFAsRbals SRURIL oKl OMER! 1O 111
coupling to the frame a window display device intended to provide a display of
an adjacent simulated terrain;
coupling to the frame an instrument display for displaying a plurality of
simulated instruments arranged in a predetermined fashion;
covering the instrument display, at least in part with a template having a
plurality of openings arranged to be in register with the plurality of simulated instruments,
thereby providing a simulated instrument panel;
coupling the executable modules to the displays; and
initiating execution of the modules.
17. A method as in claim 16 wherein the creating step includes adding to the

configuration file a previously created segment from a configuration file for a different

simulatable platform,;
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- 30 - A method as in claim16 which includes in the creating
step, generati hi cal display of the confi guratpoeftfiier—————m———4 0
A met hod as in?&!’ B"&ﬁl#ﬂmﬂl the created graphl caI i Tetd ﬁ*‘@b?zﬁﬁsoﬁfw
display is in HM/dlagranl . A mefhidiad in claim
18 whi ch incl udes addlng a’neWw segnent to she graphlcar dlsplay and

i nterconnecting the new segnent with at | east one segnent already present

in the configuration file thereby creating a nodified configuration file.

21. A nmethod as,in ¢ 0 egnent to
create an execut ab%e nAD% '1m)d2as ’mal&qéi"ﬂlc mc'&ges et {Ipareg@gftw?feﬁa%?aﬂnéai whi ch

i ncl udes edi t graghicahdisppuy @ tho caifiguratioe diteed segment to forman edited segment.

23. A method asyn ¢f BLiLR kiGN s WAGEHHRSrdaRE QIR NondelGuG bl is

segment .

in the form of a flow diagram.

20. A method as in claim 18 which includes adding a new segment to the graphical
display and interconnecting the new segment with at least one segment already present in the
configuration file thereby creating a modified configuration file.

21. A method as in claim 20 which includes compiling the new segment to create an
executable module.

4 22. A method as in claim 17 which includes editing the previously created segment
< to form an edited segment.

23. A method as in claim 38 which includes recompiling the edited segment.

heet Has Been Replaced

T



