Néz)ex u""#&8&v, *6b*T*F 6 June 2002 AREA WEAPONS EFFECT SI MULATI ON SYSTEM
METHQD TECHNI CAL FIELD This invention relates to a system §Qyne 2002
realistically simulati ng(ummmwmlmmmm"of area - weapons tin a battle field,
and nore particularly, the effect of area weapons on ground
troops, Vehicles, aircraft) egsigpnent) strh'ctures) and weapons in a
‘simulated S battl e field during conbat training exercises. BACKGROUND ART
T he ability of a training systemto effectively induce and mai ntain

oper ati onal readi NnaREA WEXPONBERFEOTES IMOLAFION Jf SHOVItANDNETHGIhe
ability of the systemto generate training exercises which sinulate an
accurate, realistic conbat environnent that reinforces 10 doctrine and
appl i es penalw%%s appropriate to the behavi or of comuanders,
stab's) and i Ters. To generate training exercises which

si mul at e an accur aflds invealiors télates onb aystenvpr mahﬂ‘mally isitnuﬂasinignboleffem of area

sinmul ate the effects s of apons an .i ndi Vld vehi cl es,
aircraft, equViArent O%ﬁPaE{eﬂIreg‘g a\‘l‘\g RRYHEH AT, f0 é”“t \(Xi’ﬁ Efﬁ Fel oF area WiegRous o o
possi bl e to t e pdouR® tEdbpk, Wﬁdleseﬁﬂcr@ﬁhseqhﬁiﬂldu Oft€idfurés) afd wrapdiRlin GOkl S
situation Therefore the effects inposed on participants in a training
exer ci seS shotaitlneld Buringermbat yraiing $xeeisghd/ or del ayed in time fromthe
precipitating actions of conmanders and conbat troops. Distributed

i nstrunmentation system have been used in the past to realistically simulate
the effects GBAGKGROENDOARTON a battlefield in order to assist in the

Warfaretraining of soldjers) .including ajrmen,, marines sailors,

infantry sol diers, ké’c gty AT @ SEHRipY Fuderp Hatet%f"é‘%tf‘é?s%eaﬁfﬁﬂ F@F"‘@Br&‘t}ﬁ’@flp
successful m gd
by Doerfel etrleg(?]ﬁ&x "pi.%\r"% a%@?ﬁdt Edc))rge ﬁw%rgm%ﬁgﬁg césl% %?Bﬁh@ 951%yq?:?%%§r al d
is US. Pat emalmlos e5erei8ss, Wigeh sx@utamarmccwaemwaﬁstﬁasn@anenvanmmw tFa:trmﬁTemtsd
et al in ent 5, 518 401 and 5 69U, 491. | n U.S

5 202, 259, mATHFRra B RS Eo SRt RPPoR s bR REE OF R rrdsy s
of a simul at egaffs, aef inglsHu@nsdldieap T oagtde @GUNTRE ExdrElads vieh SRV alart fceue
the sinulated mnefield. The position of troops and equi pnent (commonly
referred to JEMiEIGORbAY crdrongieat di i§ 1ipprsary de emﬁ%wemﬁeawaqumrmwe@pom ayer
detection devh&l@ldugl QB)ierE q;eﬂ“'fég zmc%’ﬁe equrﬁ\tnteﬁtr Q@ﬁdn]\{rgg Yo at\h:% l)l‘l)sc \%nch

pl ayers can be determned by a central ut er 8 Y 8 ocati on
of each of a lp|ﬁl$l’d¥|>38t'\ﬁ p}fssxhientesth331nker1timm snmh ePvENDEDd SKEETin art aa:tuil doobane

2002 2 therthe I he central conputer. A.mlitar inin
exer Ci se can s[nH%thorE eretore the a'fec}s Lmpase 9 on pamc:prLPlts in a training exercaisél shoul% not 9

be randomly applied and/or delayed in time from the precipitating actions of commanders

and combat troops.
Distributed instrumentation systeins have been used in the past to realistically
simulate the effects of area weapons an a battlefield in order to assist in the warfare training
20 of soldiers, including airmen, marines, sailors, army infantry soldiers, etc., intechniques that
are nccessary for conducting successful military operations. For example, such systems are
discussed by Doertel et al in U.S. Patent Nos 4,682,953 and 4,744,761, by Filzgerald in
U.S. Patent Nos 5,382,958, 5,571,018 and 5,695,341, and by Fitzgerald et al in U S
Patent Nos. 5,518,401 and 5,600,491, In U.S Patent No. 5,292,254, Miller discusses how
25 one such system determines the effects of a simulated minefield on troops and equipment
that are moving through the simulated minefield. The position of troops and equipment
(commonly referred to collectively as "players™) is determined by affixing a “player detection
device” (PDD) to cach player. Aliernatively, the location of players can be determined by

a central computer. In addition, the location of each of a plurality of mines is known by
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inigiated. The position of each of the sinmulated mnes in the exercise nust
be 1 dentical for each of the pl ayers. The | ocations of the mnes are
determined by a bitmap. The location of the players and the | oc@dunn2002 t he
sinmul ated m nes are continuously conpared, either in the 5 player unit or
in the central conputer, in order to determ ne whether a player has
detonated any of the sinulated mnes. Once a sinulated m ne has been
detonated, that m ne must be renoved from;t he bitrrap of si mJI ated m nes

wi t hin the Si m nef.i eI . Accordin er the ers nust

conti nuousl y ‘ér%ﬁ% @3te “’11?187 F eoafrel eam F?”Bé/rt hg BEHIY drat sHse Gp heebe
centr al CONpiHifdtedTUBhe mmm&a&rﬁoﬂth@ sinf@abd 8iinddfin @RCketfisd MBstlbeQadHtiR8ISfor
within the sinulated mnefield to each of the players and update the

mi nefiel d bi E3fP! e Mafesy | Thellgratipaspfdhs minsg arefetqrimimsd by ashitnypet Fherlogatien of

location of 1agPeRERditRe REARE driR Eihialdddnings éﬂa%oﬁ’@%ua; cmﬁallegca%hlep{asthgf
the players is being communicated to the central conpute arelative

| ar ge anolint playeriusiter mthemqnw@mbeteconm tadatetniing whethet fiplayeritas dbtonated

conputer and_th W 2 p L t he [.Ci

Transnitti nga%)hgft% lezg&%llréi?naeﬁmlga f\ég %1‘"“’% n’g"at %’%snbef g‘éﬁéﬁ aed Stgat 4l ming fust be

probability tdudved fronntht ditmapbf shnbatdahines Wftmnrmé sifrmiated xlmdeﬁerdecm ved. In
addi tion, these urrlgntly avai l abl e battlefield simulation systens, do not

have the abil ity fGTErFH Sihsr hePlapsrsomudconfiquely, sPmypuRicals é‘?ﬁ“‘l pasgiongg fhe

toxi ¢ or nuck&sml ednﬁ?\d& oPGKDEMROL Impritér W4 Brlifurdest BRDloBaddh HF xh AT the
system that can sinulate mnefields, air 20 defenses, delivery of

proj ecti Mes, mapRs Within tbe@rmmreqi surefiel asach afithe players and uprstythe sninefield bivoap t

ccessive ATRUBANRY SIASLITUARD BECYSED, RIBHEE MU IREINIAL s by

of a battl ef tre:hsdueﬂgmgkmﬁni)s or thbllemltnmys afahe playars mgasxﬁpntdmumcqtbrhgoahe centiah a
so-called "ar ealg g& % ¢ E 81 and EI? 0668481 dltsglbose
net hod and apParate § FHY Xd?ﬁg&am%a phERason Mt Yo, pIPmERCART P5FeEP dbhs

and vehi cl escénrab compatbrhrtitRlirakfy &l glayeBindbikied 4a tHE $£¢r68€S TRaWaa{ine The
training system.including_a_simlated batt]efield which is divided into an
ort hogon&? gmaﬂs“é"u%‘ﬂ"‘f"ﬁ%lg inforgiption, Fesplifoini, pigh probapyity et preommplste oF pEeReYS
means of a CQfemnchitiBa811 Batdceivad | 4~ 6 June 2002 2A DI SCLOSURE OF

| NVENTI ON I n accordance with a first aspect of the invention, there is

provi ded an ar ednviisldpions theps egrendly ypilabie hatg‘}@*ﬂ@mmléé%’r SSHEs dp BPthave thef
the set of Ckﬁggﬁto Rinhila@CaP ﬂéﬂ%cgrwgfen{ééf i e’ gxﬁ t0fic &€ nb ¥ b Q4

there is provi player unit ects of a si rruFate
area weapon anccadqnga'yarwoaddmrmm@kt (1) ptoarlchn zstLsItem [kt can simulate minefields, air

20 defenses, delivery of projectiles, and toxic or nuclear clouds, all without the need to

transmit excessive amounts of information between player units and a central computer.

EP 0809083 discloses a method for simulating the temporal effect of a battlefield
engagement, including determining whether a player is in a so-called *“area of effects”.

25 US 5,556,281 and EP 0668481 disclose a method and apparatus for controlling the display
of information for troops and vehicles in a simulated battlefield. GB 2176271 discloses a
weapons training system including a simulated battlefield which is divided into an
orthogonal grid such that a zone of the battlefield may be identified by means of a
co-ordinate pair.
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set of claims. In accordance with a third aspect of the invention, there is
ptovi ded a minefield sinulation system according to claim 12 8f tgs et of
clainms. 10 In accordance with a fourth aspect of the inventich YR is
provided a nethod of sinulating area effects of weapons on a plurality of
players in a mlitary conbat training exercise, according to claim19 of

the set of clainms. Preferably, the present invention provides an area
weapons effect sinulation system 15 and,pethod that allow players to

determ ne the extent of sinulated injuries and danage sustained as a
consequence of sinmulated mnes, projectiles, air defenses, and toxic or

nucl ear cl ¢y881 b8URE BERFVERGION! M. The system of the present invention
may use a distriputed architecture that sinulates the effect that area
weapons woul d heaceomdandetwith plfisstaspeachof thglinventien, therd it huoyidelllapveseapiveapens 20
to determ ng. the nseqguence of..their.actions as.a .part of a conbat
training efgﬂra‘céisg%u.q%l‘:oélcﬁs 5?13?/05?rdi“§g 3§£aiu8rc{e° eﬁﬁf%‘ifg%lgﬁni t which the player
carriessor whi bhactardarideiwieth $eoorichapgdt ay éfe.inventibn, Rhay &1 proiided h plapéramiiqaded
with infornation, and tables. whic |l ow the Player Unit to 6, June 2002 WO
50/ 50103 POSREABIBIRS RIS DIk BPHIHE RrA HAPODAD AT Grerdingde I Prafavg
dependi ng Q& Jdrbrihy/pe of player, defensive neasures taken on the part of
the player, and the type of weapon being sinulated Alternatively, such

i nformati on nalp tesorlauee Wthiore thitdoaspeet ¢ff tpeinvention, therméscpryided Pmigefieldni t s
are design . I Lve, | i i Lnts along the perineter 5
of an ar eagﬁl"hé\}ﬁncﬁ&{i%éﬁgw& r[g'i:ig ébgg?{eisc%f&%‘%apon woul d be felt (i.e.,
an "af flect ed aleactdrdaficeawitiaat foalth wegepoof theriavdntiongthesed. préVidgde s dusthdds of r ack
the location of.the assigne | ayer Once pl.ayer enters.an affected. area,
the Pl ayer SCHITnRGREs FSr o) HEPRBY B ] SRRt HJ PR oAt S b el
by the weapgdicisd Aecdriay & clhii 19 ¢rthé it abélinper forns a probabilistic function
through a data table | ook-up process to assess his casualty status The
casualty 10 status of the player is selected froma nunber of various
possibilities j1at ] ; : I I n”%@& es

t hat pl ayer hagé'?ég@éﬁ,tﬁg )cligs‘%xﬁéﬁv\%glg%%é&gé#gggéﬁégﬁ%agg&?ﬁ?gtft% E‘Z‘hlgtﬁe teg{
area. The oadwmmithod thatazllew plagérsde detarminartharextent of dinulated iajunsaponh damegd t i ng
in a parti [ f e_ oL | h . GO .nat i, on em.cal .o

bi ol ogi cal g%%%%dtn,xpgr& 5%3 es?f%ildélggtéq }r?il%ctglfog%grtllgeg’ \ia\ngt %&%ﬁgge%]go%l }?eé’i of
t he presennutleareitudeom orggatre®tmyer 15 Unit includes all of the information
required to determnpe t ef fect.s. of. a_weapon n | ayer . Pl ayers .that
re i et de a volt Son hbfe preSialitlief i I8° R MRy BBt Rl

al erted tothdfest thtieDvedgofts wollddlaee amchat player inveal Sinal argl thys allghdopleyekones,
stored_voi ce nessages, displayed text, or a conttzi nati on of such cue%laThe
nat ur e2B8f {hESFRpIRT @eﬁawes%enaap Tsir REHPTS\PS 2PaT S 4, FEPbRh TR EXETEEY FRSh of

the player is assigned a Player Unit which the player carries or which is affixed to the player.

(g8

Each Player Unit is pre-loaded with information and tables which allow the Player Unit to



20 injury is then nodified as a function of the anount of tine which

el apses between the injury occurring and the player receiving Junez002

medi cal attention. Players may carry a conventional casualty card Once the
Player Unit has determ ned that the status of the associ ated pl ayer has
changed (i e., the player has been injured or damaged), the Player Unit
reports the change to the central conputer. 25 The probability that a
player will sW$odofpzi NjUury or damage as a result of enteringcpisahiget ed
area can be altered by one or nore of the following factors Players may be
observed by a training administrator. Th& training adnministrator has-the
ability to vary the probability that a player will be injured or damaged
(i.e., the players "injury probability") when the player enters an affected
area The trahaémgnadebfdbsmmatoﬁdanm ot orfjony,deperidingvdntthe Bpe bhplaydradeeunsilini t by
radi o communi cati on, or firin mul at ed weapon at th | ayer, .the
June 2002 WOT§EHES taken. %‘ g/tgesgg Tsf %@BE%%W%E?}Fﬁlﬁgﬁaﬁéssage
encoded wi t hme&megemma&mhen ﬂlaﬁﬂé@a&ﬁ Reddd%o m,q:@eewﬁﬁ aMicbss@§Soci at ed
with the player whosé injury is to be al'tered. In accordance

Wi t h anot her enboﬂamhltmts are msmy&tomwenfd@mtlgmbmedgagmﬁ atangithengumete] n
response to e r l ty
that 5 1('.:5 he p{)&%eaféa%% E?ﬂe%ﬂ‘ecgs O%lagggcglge‘ggﬁp? er rgge?rt]({leﬁa{h < cﬁali)é pl ayers
in the sane #hah aaibadl weapo'ﬁheer@nsentgahed |Playexdﬂmtsmqadt the focatibmnefgle: mgnebelaeert her

i ncreased or decreased as a su t of t bej n de5|
commander, dOPesP! ﬁbefd’BGFM“ e&%.%@'%@? @Me&mgfhetw% Hfiﬁ ﬂfté)@?c. se.

In accor dancaawrw Meaﬂf&fbatbpe{e VB i THe Play efuﬁhfreﬁfae@eﬁz}fohﬁ%eﬂ%bmsué he
injury 10 probability associated with a particu e&/ may be dependent
Yo$t

upon t he | ochmnfem througha dataspble lapkcun precase ko asbess hivigasu atus [Fhegaghliyer is
determped t e hol e
o nat ubal 1y aEeHBE REG i el SRR, b 106, iR e AR "]
accordance wyptofpigichehe defidnsidé measuresthat piayep hasahen, andnheMaapcm beirigidiredte!

e nat ur e ot e SRes it The cobbaly sifhisueliebndio s o Brb ey By, °°
travel . At emnafarictlay typeof asae b nj doﬁﬁhﬁﬂaﬂﬁl BoéHemical 6radi&6g1MWeﬁﬁn
responsible for alterin qg t he prob aI!) |ty in players as a function of

terrain | n yetdead{desteye Ime%nrﬁiﬁeﬁ@weh onegmbpdimentof the Aresent inyentiop.ieachddayer a|
conput efs i s b%ﬂﬁg;dgé Llh%ﬂhéﬁkdrﬁ&.ﬁri@g@i_fedwﬂetkﬁﬂlﬁeafhg e85 {@d‘g%d tSﬁeéJ?,ea

probabilities use ayer I'n accordance w

enbodi nent o[;layehd’lzmeeesthatarq lmceratvehldp ttiah basfbmert affeltad baa S@amﬁna@yeimm@iatdyri ght
or prone aff et it aer sust a i.nj i f

t he pl ayer % usﬁr?rg}%f)r%géro tac‘fe{l(‘:c 41&5@ ‘au? gie U gosré’{doe?'%eg under
cover or dugmmage%hﬁﬁplztyh@tdxmobmyomuslﬁabaablolflsdc}»i cuss reduced These factors may
be determ ned by ensors n the player or in the Unit Alter atlvely,

Pl
these factors ar el Sl ‘QE‘“WVH‘HY Hdteriniped bVﬁhean‘tY%{PBH thes sgerist ofithe ng t he

effect pf a ﬁjdf‘}%ﬂieﬁ%o\‘iﬁ@@ﬁ’srh fANHoR BF @B aoftlt Y Be WHRh &apsds Béi%érMh@nﬂfﬁBUnt ers
a weapon (i.e.,” who is responsible for activating the mne or

occumng and the player receiving proper medical attention. Players may carry a
conventional casualty card Once the Player Unit has determined that the status of the
associated player has changed (i e., the player has been injured or damaged), the Player Unit
reports the change to the central computer.

25 The probability that a player will sustain injury or damage as a result of entering an
affected area can be altered by one or more of the following factors Players may be
observed by a training administrator. The training administrator has the ability to vary the
probability that a player will be injured or damaged (i.e., the players “injury probability™)
when the player enters an affected area The training administrator may communicate with

30 the Player Unit by radio communication, or by firing a simulated weapon at the player, the



been designated as being hit by a nortar shell, etc ), the present
"invention determ nes the effect of weapons on coll ateral playedane 2002
structures, and equipnent (i.e., those players who are in relatively close
proximty to a player that has been directly affected) This is acconplished
by the affected player conmunicating to the central conputer that the
weapon 30 has affected that player. 6 June 2002 WD 99/ 30103

PCT/ US98I 2585, ¢33hf33 @accor dance wi th anot her enbodi ment of tBgrpERneRk
invention, when sinulating projectile attacks, Player Units are placed on
structures and equi pnent that may be affetted by the projectiles.

Accordi ngly, bridges, buildings and other such structures can be damaged or
elimnated by incomng projectiles rendering such structures, etc unusable
or causing 5 simpladt vsapen havi apesssgelerebieel widtith odi beemtthaifis trassnfiteiS@erthe

i nvention proyides for "suppressing"” players ability to fire weapons in
response to aplﬁ}'eéjUéEtaFﬁoé‘a%ef‘r"Y‘ﬁ!tﬁﬁl’W‘i’W\‘?S"a‘“JBFYéH%?"QFIKN ﬁé@lgﬁﬁléﬁ'%@nce of the
player in order tqnpSjdipldgh® WAR drBBRPRMobRRE NABlaPGeRaf YeClesibhsieli AC4 ual
battle conditions Therefore, when a projectile strikes,” as determ ned by a
first Player ¢mmandeminresposse to theplaygreingdeignaisaasadommandenniheprobhbility ghat r al

conput er . The .., COMT I tg. all

Pl ayer URi o W PRI 94t SRHRHY By bE AR RRE A Bhe AN o SRRt
cause those Pprayabilityslinjarywiridbimideenagbeeltiecinoieasedlon dedieasedtana thissladiitie pliver

assi gned players' K wea o(gs | n accordance with anot E_er .enbadi nent of the
present i nvenPSitrfiesignatedias 1 pramanger, dependios upen the obisptives jof e quergnt faining
determ ni ng aexeflp@ge of fire" When an airborne player enters the done of
fire associated with a particular weapon, the Player Unit assigned with the
pl ayer det erm nes Inldecqsdasisa withi ey angther enthodigieatyefrthevprdsensdnyehfiers ttealinfiyy t he

air defense . : i r i 1t t he
or esent Onvent P gty SHSGET will «RRRUAPBET ek Be BRRIGE uBAPAENTRItpd

Uni t att enpt splayer ardiethe teiiaire Thivefohe if 4 glgyeplsayrermibaistolbe éscasddfie a degtedsiontihe ai r
def ense weapons system. and._t next tinme that the Player Unit determ nes
Whet hor t o o gEing Gugh Rt fols " bafuie L BOFUM R Rl SF O P RS S G dn Such
del ays si mul afegudeleid laBRrda2e8!i Wi ahRhdrCtidinidde dPatht | grtdefd iWBRRAN hiad 1S
directed at the player in question 25 The system of the present 1nvention
can al so si mAcse®plished by leadingthePlaver Upitvwinka tehef mapavhighyadieates thfnause of the ouds

The initical cqrdi i r s e to
cach P dpar Ot s(labERRlontd Spffilehy e MR AIEHAAF o oblRRPE) i fify
cl oud by r ecaddouhisttatorgmashbe caspordibleafoe slteringtthe probabilig tire plapérs tabe fictom of
Alternatively, the central co ter calculates and retransmts. th

Coor i nat es. SETPRAnSEr AR Ries FRRTHL of 6 Birset Mo R SePtrhiRRPST s 105y o
Uni ts det er mi wigh 4 Refief apisith@reniaimbink infoifiks tha pidbailifi@musaf byt the Pta%&EUr@tfs. 6
June 2002 WO 991 30103 PCT/ US98125856 -6 cloud, In addition, the injury
probabi lity will BB aseardases withragetherebogiment of the presentdrventian ghefgiihatohs
t aken onat he : : %}5 m{},\{g Th j.eCet s,
advant aggs an@%ﬁég? rrl l{sl%(r)P hﬁlﬁ?{g‘e‘?&?\&lgﬁgi on vviloﬁﬁéglgy%‘rle rea@?i fyy @Sé)’%tﬁg
appreci at ed f player tslwsing ptdpesviactirs dertaxpidang ey cuiipas hemg uniercoverad dugin, then

170) "ana 1 (5 M FoBET Ry Sihe: TR HRr it P Spned 8 R ent Py

operation of @fin HePhaysCORIONAIRIAAICES, thésaHoBdrOlire d&ESThed By ACsREdance with a
preferred enbodi nent of the present invention. 10 Figure 2 is an

i I lustration of tHeaddiiortocksteppinmathe dieckaf@ sjuiptedryeaspornisisa arerplavst Whte
AVES of 6’5.he P&i?e%ﬁmmdgmft%ﬁtd \9%‘1?0%1: H%‘.{r\ﬂm?’is ke%g@ws@lerﬁ?} Hti'v&ﬂxg&b?t eUr 3R OF 2

Player Unit in accordance w e ’preferr enbodi ment e presen
i nvention Fi ghees désignated as beipg ihftibed ndraac khellj etg),ame pesenhmversioh datermioesgbie er i n

accordance with the . .
efE‘zct or}weapons on collateral players, structures, and equipment (i.e., those players who
are in relatively close proximity to a player that has been directly affected) This is
accomplished by the affected player communicating to the central computer that the weapon

30 has affected that player.



15 preferred enbodi ment of the present invention. Figure 5 is an
illustration of a pre-existing weapons area whi ch has been seQuné 2002t he
menory of each of the Player Units as a list of points connected by |ines
which formthe perineter of a mnefield. Like reference nunbers and
designations in the various drawing figures refer to like 20 el ements BEST
MODE FOR CARRYI NG QUT THE | NVENTI ON Thr oughout this description, the

preferred enfrsliospiats shoul d be considered as exenpl ars, rapbgisdshsnic
limtations on the scope of the present invention Overview 25 The preferred

embodi ment of the present invention is aSmethod and apparatus used in
mlitary training exercises to sinulate the effects of area weapon systens.
Area weapons are defined as weapons that are associated with a particul ar
area w t hi n whi chiniacardance witlanstger ambotimeatoafithd regehaiesnsos svhan sionkdogience

of the associated, are Accar di,n , 6 June 200 10
RCT! Leon) sogBmicente alass BTRRO el e Shden B sehicrures aod NP g dhal gy b aeciod
m nefiel ds, By@kpGjdtiRS Ac g? bi5ges; bGIRTNES bl Bor siAGirB@ireS¢aabEl§amaged
bi ol ogi cal weapons, and air defense systens. However, it should be

under st ood t ARelimpaigd by Wé@mweazﬂamﬂqam@darmlﬁb stgugiuTBS etfoHeyselle Phcausies sane
manner cor sent invention can be applied to other weapons
and condi ti ons&ws“}l;egﬁwgla érgxpl osive traps, etc. General ezed operation of
the pr esent i nvenAnaherlembadizentaithe presénn unramaarmovddmfmt “soppredsmgp plogent

i nvention, ?Rﬂ WES.system preferably includes. at ast three. c onent S.

The first co ﬁé%f“el%eaﬁo‘&éﬁf‘?sa?“sﬁB%B’toéerc“lf Sﬁki“g("lﬂf f Breggterme EP“&‘E a

central cont pPihe GRAEEH ofli& t5aEANSe SRR tHab h@sl”'ﬁ‘eeﬂrnofﬂdrlﬁndal a%mr bakle Uni t's
105, each assigned to a particular participant in a mlitary exercise or

with a struceendiioss Therpfore wic@aprowcvlném!é%eﬁdeseémdlyaﬁraPlarwd%f@rthy figst
shoul d e Un?ﬁgﬁtﬁgheh{ﬂﬁ-}ncg@?%m&e&% ESthput@ $hd EhfhIlc %ﬂlgﬁtl@r fﬁﬁnﬁ g{s in

this descrip ) conmponent 1S a comruni cation ch as a
regi onal conby sﬂnﬂing han}essa'gato dhPlaBs et within atpredecemined rados mp thedrst Pla@ed  and

15 el o, Fi M 4 Sau5g s PRy U SRR tghet ko GRRG doherd s

flowchart of plafes gem@nal i zed operation of an area weapon effects si mul at or
(AVEES) in accordance with a preferred enbodi nrent of the present invention
The steps that ar® 4q°PrL‘i‘§’E°rea‘t‘”é'bl apgtherembodimen of ghe éﬁﬁ%éﬁ‘te““‘m air defense

15 weapons systems are simulated by determining a “dome of fire” When an airborne player
enters the dome of fire associated with a particular weapon, the Player Unit assigned with
the player determines the probability that the player will be affected by the air defense
weapons system.

In accordance with another embodiment of the present invention, delays are created

20 between the time that a Player Unit attempts to ‘determine whether the player has been
affected by the air defense weapons system, and the next time that the Player Unit
determines whether the player is affected by that same air defense weapons system Such
delays simulate the time required to reload the particular weapon that is directed at the
player in question

25 The system of the present invention can also simulate toxic and nuclear clouds and
the movement of such clouds The initial coordinates of the toxic or nuclear cloud are
transmitted to each Player Unit. Each Player Unit then calculates the movement of the cloud
by recalculating the coordinates of the perimeter of the cloud Alternatively, the central
computer recalculates and retransmits the coordinates of the penmeter of the cloud at

30 regular intervals. Player Units determine the injury probability as a function of the type of



the nost basic steps that are conmmon to the present invention regardl ess of
the type of area 20 weapon being sinulated and the type of plealfiie 3092ng

af fected by the weapon. The abbreviation PU is sonetinmes used instead of
Player Unit. Figure 2 is an illustration of the basic conponents of an AWES
systemin accordance with a preferred enbodi nent of the present invention.
Referring to Figures 1, 1 (a), 1 (b), 1 (c), 1 (d) and 2, initially, a

si mul ated ba i«el.d is defined for the systemas a fixed kddally,
Phe st atagro SRl LS 100058 | o gl s ned by the ability P Rsoddlide 2
conputer to comunicate effectively withéPlayer Units {STEP 1 ).
Accordingly, the sinmulated battlefield 100 is defined to include that area
wi thin which a renpte device can be contacted by the central conputer 101
and can respepdd! i AddRidneihe !ix@hrygﬁmtli%’ will betfurth@ebdr@melat Bifinotbh 6P tHewo- way
conmmuni cation can be established between a renote device and a control
station) Al t &fasadtiopgfajken emnhe parvof dedltygattl efiel d 100 6 June 2002 WO

99/ 30103 _g_ PCT/ US98/ 25856 can be defined as sonme sub-portion of the total
area within which a renote device can maintain two-way conmunication with

the central SBRBEDHESCRIBTION OEDRWINGNng t he sinmul ated battlefield 100, one
or nore weapons areas,102 are defined_.at the.central . co er 101 or.

Fegi onal control | TBY BYIeEs P aREEY &hiaeessSh By, aEnigi AR OF otk bl
Weapons sar eaagftecidtéd €ohi e tbllthilg MRaildl Hestsip@sh, iwhefl @A in d3RfuA¥Yion Wigh WRapons
areas 102 are communicated to the Player Units 105 by either the central
conput er 10| agEMPARYIREdAWNg|in 3bithi o/ rel ay stations |03 (STEP S). Regiona
contro/relay statg: i j 03
depends. upon the. Fi5aes SA7 AR ERb K oRDf At Hon T o thkondilzc
ability to ebpaatanvell an aenweapoo affectasshulaar NWES eincendrdaice Wathf aipefareds

t hr oughout the, syst me When a.Player Unit 1 OS receives information
defining the® B%%?F'gr? B}fepéesﬁﬁé'bv(?ﬂ °brea 102, the Player Unit 105 stores
this infoor mati on Figudet2Sis avludt@€ioh oNBEBANC compdréfs of thé pRfctiedRbbdigdntdfock

di agram of a Player Unit 105 .in accordance with the preferred enbodi nent of
t he present ﬂﬁvgﬁﬁﬁdﬁﬂﬁﬁéﬂ$mayﬁmUQMit 105 includes a transceiver 30l for
transmtting 1 S gpfQr{imt, . VA i k i : r
conponents of t hehg\ﬁ\/\l%sj,msdu%ﬁpggedt gg(c gﬁ%‘?g‘l Mt}glr)r%ﬂ{rg'r] 1&2%@&18;%]8“%@?%&
cont r o/ r el ayprefeated embodioent of thespressnidiayentiomi t h t he present invention, the

|t "Shoul d be ndel SSA LHERITE AeP SBTHTA BarT DASe OBt BacRay e  1ELE  For
exanpl 5 whepefeareRlempedimehtidf the fo&sehtSina@siogned to a stationary structure,
such as a bridge or 20 building, the Player Unit nmay conpuni cate w th other
conponents of t heFiAYES igRillugiration of ;Ree-HRS WFARGEE A5t é’g»)cb hetibech stofgt e,
communi cat i ofg E6rPEF Gst Sl MARAURYs AR 1RIrhERls BREE b B dsUFch Y B8

soni ¢ comuni cations system (not illustrated) or any other conmunications
system t hat Bé¢riresigy aflaaninefisldssary i nformation to be conmmuni cated between the
Pl ayer Unit 10S a , . A@ﬁﬁr / | i's
coupled to 25 a p$%8§§§§&3§®ggﬁﬁ§Fﬁﬁﬁ§&%%9§?§ t éogggg%éggéﬁﬁ?éghgﬁgén and
process¥s i nélememti on to be transmtted. The processor 303 is coupled to a
menory 30S. The nenory 305 stores (STEP 7) definitions of weapons areas
received fromthe central conputer 101 and/or regional contro/relay
stations 103ppgPEDEGIEEARRNANG OB BN NIPENTRENPr OCessor' s ot her
functions By way of exanple, the processor 303 may conprise a single chip
conput er and t he Bgongreot this3@schnsipn ciberprefeed RabpdireMsshelld be EPR@ed 8 June

2002 WO 99/ 39}%39!13;)la|?g£}l§89r§{1azn§%t6ati6r?s on the scope of the present invention

Overview

25 The preferred embodiment of the present invention is a method and apparatus used
in military training exercises to simulate the effects of area weapon systems. Area weapons
are defined as weapons that are associated with a particular area within which injury or

damage will occur to players as a consequence of the associated area weapon. Accordingly,



In addition, the Player Unit 1 OS (Figure 3 ) includes |ocation

determ nati on equi pnent 307 coupled to the processor 303 whi ghyile 2082 t he
Player Unit 1 OSto determne the |location of the Player Unit 105 (STEP 9).
The processor 303 requests the |location determ ning equi pment to determ ne
the location of the Player Unit 1 OS at regular intervals 5 In accordance
with the preferred enbodi nent of the present invention, the |ength of the
interval s depgshieisgon the type of player to which the Pl aygepigdghsssfS is
assigned and the last |ocation of the Player Unit 105. For exanple, if the
Pl ayer Unit 105 is assigned to a di snounfed soldier (i.e., a soldier on
foot), then the processor 303 requests an update to the | ocation of the
Player Unit 105 at ten-second intervals. The interval may be decreased to
one 10 secondrehvedpass ikRtiadesbutlalrd ot limi€dd to Snikéfields [prajediited dends, Bdxicghs aloeds,
surroundi ng a weapons, area 102 or insi ﬂe.t e. weapons iiea 102.

Al ternati vel Jucleasf it sﬁrla&?g&calurfﬁpomwn sairy defpnse Sfsterms: S1Qeyes dhahiqpld be
structure, Su&d‘ersﬂgadathar,hgqeomérfmpsﬁgeadd%agéry@anose th&feldd! iR YIRS sahldi hanh€l> need
only be determned at the beginning of the sinulation exercise or upon an
i ndi cati on t Aatordigly, Hiegpyesentlinventidroganibe appliedhto otheryesapame dnd epnditionshsuchps ayer .
However,.in anlalt%rnative enbodi nent, 15 Player Units assigned to

stati oneéry pF’&S/%;}Vg '@BY &vi ne the pl ayer's position at regular intervals By
way of examnple, the |ocation determ ning equi pnent 307 nmay conprise a

comercially avai) ahl e Gl,ob%l Positioning Satellite (GPS) receiver. The

Pl ayer Unit ?G@f’fﬁie aregaagn @ r‘f@‘f@fdﬁ"é”fi"’ﬁ’ﬁ’é’"generator 309 which is preferably
capabl e of provi din@c@usce withSsheldhblolitnea st 4B PFbsBhtaMmRhtiohN 8n AUPEYSPGAL OF
3d9 may al so 20 provide cues to other nearby players. Verbal or other audio
cues may al sprefesablyancludes etdeastthyee gompleneptsalhefisst gimponens is@ seruraycampfubar Ak i on.

I n addition i u r I 0. provi vj sual
and tacti 1o Dot PHOwRER s ohith Citfrol AR rllseedhdcdftonfl Sop oD T

vi bratimns Winighl 05peachassigabd toypattivalappaieiparit th avhilichy dxbis@banyieti a dthiciurd 05 i s
assi gned. By .of exanple, the cue generator 309 may include a |iquid
crystal di spPafEVIeesfe vhiemreyise (5 w?ﬁy?flgétﬁ Foigrs9g S eFmrRue
such as a bapjedhy afdQbferred Y8t dsahRghrs fiR M thist SesCAFRANEMNe Sthird N noRERSE 0L 303
within the Player Unit 10S conpares the |ocation of the Player Unit 1 OS
with the per Fofamencagpnslifiknsich| a2 Figianakcopegpealy wationsl 03 (ptveqenrtbel cemirat he
menmory 305 () t i J ni N8 ar or
i nsi de any of tlﬁﬁjéérag% %nrﬁiet eﬂgfggﬁlﬂstpgqs\él\ggéh%@e%g%@@é)g(Vf":‘%td Secg.'g%albg?tm ni t
105 is INnsideelow. within a predeterm ned 30 distance of a weapons area 102,

then the rate at ich th ti f the Player Unit 105 ..s deternined is
i ncreased (assumi A FHUE) f@?@q@f‘ggr@?&‘ﬁf’é‘(ﬁ“%&éa’@f‘%ﬁ%PW&"*‘M?WSW"QFQ ( STEP
6 June 2002 YB2r@fin3f11dRrEdGléddol Bhrda S Sithutaldt (ASYES)NBMEcorddiee Rithesisfired303
determ nes whether the Player Unit 105 is inside a weapons area 102 ( STEP
17), and not epbrsimend af thy prefens inyentign e stepsthat asgillustrated inthasp Bsyspigiesephi ¢ |
CS is inside I Wl ! t he
Cype of veapay "NSORO e R ol b iad thel o el hard R of L BpRDFSs o
Unit 102 i s weaposnteing Simohteddard (hETHEpe bf Playerthbeing wlenpadnby theewedp0R. iThe

associ ated with a parti.cul ar. t ype ,of appn The.type aof. we n.assoei at ed
Rt e’ wonBit PR RU S Sridinsy Beg Pl SBPve afie, ¥ i HERE BT BE0L L or
with the def paictdofiposdnts dFenWBRBS RFstéh RPaccAHHRe vath@hryterréll eddtobinienper thd
weapon is information that indicates the probabili tg that a particular type

of player wi PresgsginyentionReferspe thigwenpdfa)akbh 1dnidyudie Bitipfly.arstralatedy t he

associ at ed WeaRGAf i@ Heihed %r thi %s%?’pﬁd {324 afdd€ 1nthnll YiRE siﬂnEnla'le'alJ)‘d{tﬁéﬁa 1§gmage

that can occur as a consequenc e weapon I's also stored in the Player
Unit 105 i n waslsired by the ability phitht bentrdbfomputer rrogimunivete wierpueis with BlayetQldits St i | |

further, inf [on regardi .ho ill. he.m.tigated.in response to
o ensi ve mebSTe0" Arke SRy e R ed PR Te 00 4GP b ARER e hup AT

associ at ed Wyhith b Rgnoieddvitie thiPbt Rhtatidg by\B2 BaINGI @nfatet @1 aha chANeSHonlie thype of
weapon associ ated with the weapons area 102 is established, a determ nation
is made as t eenfiabedmeputar fee paragres withis Wedniwer WasceasemuncatiorecanckepstrbliBeEp 21 )
The det er m ngl(,an, ASebf SRENS o BolofY Riod) HiePERNASEL Al fReURBON B 2
consequence of entering a weapons area 162 S ade based‘upon €
probability that the player would be affected in a real battle situation
This may be acconplished using a random nunber 20 generator to arrive at an
out cone defined by well-known statistical algorithns If the processor 303
determ nes that the player has not been affected by the weapon, then,
dependi ng upon the type of weapon at issue, this information is reported
back to the central conputer |01 (STEP 23). For exanple, if the weapon at

o M.




5 direct or indirect effect (i.e.) a hit or a near mss for nost weapons)

" (STEP 25). If the processor 303 determ nes that weapon has megdmte 2002

pl ayer, then the player is alerted by the cue generator 309 (STEP 27). The
Player Unit 105 then reports to the central conputer 101 (STEP 23) If the
processor 303 determ nes that the player has been directly affected by the
10 weapon (STEP 25), then the processor 303 determ nes whether this is the
first direct whbenigssust ai ned by the player (STEP 29). I|f thicgnisssdsass first
direct effect, then the extent of injury or anount of damage is assessed
(STEP 31 ). If the player is determnined o be dead or destroyed (STEP 33),
then the processor 303 reports this condition to the central conputer 101
and logs out (i.e., is renoved fromthe exercise) (STEP 3S). However, if

t he pl ayer hasn bSdeinkd ab emme subjporish off thel aorasigeeh WwiBHinRvidS) a rétheta deviee can

processor 303 reports back thi.s condithg P 37g}0Ftores t he pl ayers
, "and the process

n TE
condi tion, i N IWe-waycommpnicatiop with t ﬁé&fﬁﬁ@“@
continues from STEReOdefidiighdsidlated battieheld 300, dnetdi@ndtk ave@podiaiead@6Nare
directly affected by a weapon nore than once, then the pl a(éer i S considered

to have been drfined atthgcerteat compuser 104 pEpegianal coptrel/retny sfagipas 1QG3(STER 3pdhehen
reports g¢his it r . . . . 43 ) l.egs out,
thEs endl ng t"&‘gn%i Jrlmvﬂgﬁ%#e %gbrngt?l ﬁ”tét‘%%'gggeﬂﬁ‘?& S‘{lln ég(q:jbs%%g%@en vmt%lllﬁegﬂ“ T
alternati ve evebpos aeas 100 breichmnpnestedto thePeyetr Uans 105y ethontileaentva cafipueat  of

multiple dir effects .can sumed of dana r injury that
is less than‘?ﬁ E)?raf}'e r&ony CB‘Ftr‘g’gng %W%L&C@T#ﬁéﬁkglf’ 8%‘“%%?/51@%?5@“]?% léélch a
case, the prafessdhaldid tRESRITIECH M8 MTODBerRhdd dA' the B JTPRAdisy fRzhback
(STEP 37) The nature of the injury or damage is stored in order to

faci | itate fatationsrvepsss shesineratsed apity tackfiectieharominprieate end eeqrdinplaicagjrol
sustain by I TER , and the process continues from STEP 9

6 June %02 Wg&%@}?g@h"é@%‘é‘g@-%g% -12 It should be understood that the
Player Unit 105 nihebhePlaysilioe 10 reeeitdsanfonmatoneetinmg shedomaiod 6£2 vedapasarei ne.
Therefore, s n.analysi s .must he rformed.in association wth_each
weapons. ar oa L0258 PRIV ToreHies i PIRmAGndly O PP BEE L Of

Regar di ng t heinfpRfiddbidck GrigRit 6fa Fayki Ohtt 80%An hdtorlafiédWitH the prfdeaelabsliagi am of
the central conputer 101 in accordance with the preferred enbodi nent of the

present i nveff thgPresprt inyentien The Rlayer Uit 405 iacludestagansesiver 401 Esisntmettingo1 has
a transgei Ve, sdasas Rl i0; Finki I i ving
e e B A e S e R I
central conpaentral eramputdrd61 endithe megiomah donted/edlayestativhe 1 O tlh eccoodasee with el i nes
whi ch int erfage%\ !i{m'mtvhm} he th gubl i c3¢1e.l ephonet.%}/gt em bsy rmdergs . ncgzrde‘g)lteherV\/i se
transmt inf BFREY IR e HRESCRIVE HH 1P RCSTNTAUAAL RGP THE T AHO™S SGPRE as
wire, opti C?Hgf\ﬂebﬁ[ it sheulé gel understodd ?Wotﬁérhﬁfnnﬁmtﬂatimcﬁewﬁ%s hixebd \Iisadil&'(te: ver
401 is coupled to a processor 405 The_ processor 405 nay be any genera

pur pose prog F’%WPE% Wéeﬁé\})ﬁ%}@’, Uik 401 iapetsned fodfiationatystugiare, S“:FS&P é_%%&emr ne,

Ci I Cui 1o0CONMPbhifiaE, fhe PSS RayQNRRNR e vith @fhcR BRthhdrRhts 8Pthe REPES bier wire
integrated circuit. The transceiver 15 401 and processor 405 are connected
to a source bresgooieitlugtraged)i Furthermeree dymmurdtations map dret estabbishge hurantaptical The
processor 403 | coupled to.a user input devi 07 whi al | ows
D ser o enpenmuftioR A CRAY Emhin e BRE Sl tha BhEF 3T i
defini ti on otorhménivatioposystemitita allBvsthOietebsirfinforfRHEN i bé @8minlihicdied Rtweeebipl ed
to the processqr 405. The input device is a keyboard, touch screen,,K nouse,
mi crophone, HEFaayeu?nib 13496 sthegramponenty af thod dhgpragsseiysr 3Qhis coppifdto means

by whi cfy & U§eFoct@Br S0Y @bt ih{3HREARd Reil ARG NG pFed ngoAnmttb%e of a
weapons area and the type of weapon to be associ at ed W th the weapons area
| n accor danc&ragdntitted;: Fhe proesssor Bedlis eorpbadi tore memofy 308 €T hpmesenmy 30sv@et(SERP nor e
t han one suc? g%a ons area 102 can bhe fﬁ{;' ned and stored p/iét hin the %ermry
409. In accor HAHEEORF PHWERSTY AEAS Feiieh iRB dfsesmtrabgoryter 104 2ad(pr seg 08l i on)
the input 25cexol/ednydifiond ﬂoemdtpmicwﬁEénetaq)mdﬂf)f}yﬂsrthbﬁroh&wtsbﬂﬁr@ﬁctianweapons

area by selecting points on the periphery of the weapons area. The order in
whi ch these B¥iYaYsofagxamalst Breerropsssarndd3umay carenrise i fiegle chig comPREF a1dhthghi ch

the poiqfs a gnﬁg% Ln ﬂﬁ?‘ ! sed area Therefore, in
accordajrﬁ:e Wfrf;ew% ne enﬁ%&%g{ 0 ’h@eﬂgﬁae/gi%@u?%enti on, the user defines
t he weapons area by touching points on a touch screen, entering nuneric

val ues on a keyboard, 30 "clicking" a nouse at |ocations on a video
di spl ay, speaking into a m crophone to identify




6 June 2002 WO 99/ 30f 03 PCT/ 13598125856 -13 the points using Cartesian

' coordinates, or any of a wide variety of other neans for i demtJdne 2092t he

| ocation of points within the sinulated battlefield 100. Alternatively, the
| ocation of the weapons area may be defined by the user using other

techni ques, such as by identifying a center and radius or dianeter,

sel ecting a shape froma nenu of shapes and |locating the 5 shape with
respect to a wapysdiot he sinulated battlefield 100, or by anycwoiiseszsssst hod
for defining the |ocation, size, and shape of the weapons area. Various
techni ques may be inplenmented to ensure That the user enters valid poi nts
For exanple, if the user attenpts to enter points which would cause the

i nes which define the perinmeter of the weapons area to cross, then an

out put device 41 |Injadditiont the RlayeerWwt 105 (F@urend) anstudgs Toretionudptgtmidationce nay
be any neans for co icati infor .on.t 0.t he [ ! S vi deo

i spl 2y an A0aPEEL s the BRI Which o 0Eint i er AR BR e e
t he weapons ah€mcitiba dfshelPhyenathit 105e(STEROY ST préftissdr Bi0g Uequedis thel@bitiohi es
poi nts on the Perj met er, of the weapons area 102 that can be used to define
the | ocat i on WiermRNssaLAaeH fedetgmineaite Iaeatign AithaPlaver s 105 ptieglariiersalin| at ed
battlefield }QQeccoflipcd iRtk péErrdd emBddARGHOF HRDrE@nd iRGenBbAYRY lehith bBthd OS5 in
sequential order. Thus, a line coincident with the perinmeter of the weapons
area | 02 exi dntsrvhls dopeads enoo ithegppanf player to wdighaheklaxen Uit 108 istassignediand te

i edi at e bef,0 nd i L a ter, | ddit in lipe.coi.nci.dent with
t he peri net erlasé%cgtfcgl %@\?\ﬂ%"ﬁ; ?Iﬂié 1?lg'r g?r %‘8&3@’ ﬂhaer?ga P’Et 24 1§§;bg afsﬁ%"eldg%? poi nt
transmitted Idisnidnhed esthiedi.episoldies 0ol thies the pribssais3 03 lredquiasts ansjriatetdiche be
transmtted to i,den}éhﬁ{}y whij ch dooi nt 20 was transmtted |last. In accordance
with the prefl¥@ieolhtfdanerint 105ahienmspeand infesyals Theinteptat makbhrideprsgsedico Whe end.
By retragsm tsbiond if € Playdr UnitP@s i within b pRedefPrhinBPhrel suchﬁﬁdiﬁ)% a¥RhpdiRiates W | |
know when the weapons area definition i's conplete In an alternative

enmbodi nent ofl0 pe ingide sheriveapensarnaai 193, Alteraativelyalf thsPlavatUsihdpeis@bsigred toeapons

02 | ST | - i on ,0f, each
Shane bei g denehd? ATkt Sitadea BiGR! IR pdlochAR e BkE: LR 3HY REba By B8

poi nts of t heleshajped a&nkk bef@mning bf the simubitioreexeroise or gfontanéndidadmethattae Playeanpl e,
t he weapons ea.*ogssoc' ated. with a q%rrb can_be def.i ned1 as a circle with a
center at a 3@[\‘& P 59 0% tasisneh oA IRL flavg: HOWENET (R applteme embafiment engt h.
A mnefiel d mMdyePendehifnRed 36 s iphgtd ARtetthind (RS hﬁ?é?isf]ﬁ)siﬁbﬁ-ﬁﬁ%guﬁ#(:h as
a series of rectangles each havin ength "1", wdtl 'W‘% a rotation angle
of "8" and havatpiyala Syuvayef sxsrne. tg‘bhﬁ%‘ﬂ"l%&“é{“é@gaﬁquﬁ’"&a? GTcupasoruispai nt | f
nore than on l,.{ Iofis e location of the
sout hern ms?og’g{e@“{ﬁg@aﬁ?gﬁé& 151% eging?gde?lﬂ%ﬁzf%?gggrovi ded By defining
t he weapons area Y02 PlagertUnis105 Fighona) inC0des WO gL18:04 633 091 whiFICH/puSaghlp 5856

way, the amount  of infarmation that nmust. b ransimtted be t he central
Computer |01 ARG PIEPBIHE PO £ 19 S RS FT SR EHS SPBRR Gl MSY ALt her e
are likedy t@rddercueioadther Qbirby Fliy@es. LB br GtherWBEHD QO nady QRS b¥péraiafedapy one
battl efield, each needing to be broadcast to the Player Units 105 at

regul ar i nt ePgeiids players wathnegsssaryapformasion; Inpdditigido aydiRiptes.dhe Gua Eeeren 38R 5
that is requi : ' NS 1 apons
area 102 has nﬁbaggarl]%gpé%?igtﬁxs%ggdd{\ rﬁzgﬁe;‘%ﬁts ?(g{gx@f 0 thegl%\l%@?tSU%igglgﬁg%t'aatnﬁg si ze
and shape of vithaionewpish sardredeit tiyaRe player bewholdiht Plaglerdynitel 05 heassipnedaByayi ng a

w thin each Brsyaeecly by 359 sd iths it ing SERRNIngb Ptk e

form of 28 newnt' 193 ikMldeD& dupst oF Gowkit Shch aPdbaeshyShotlusWRRBPPB itdERmoaéhds. Whi ch
renoves the new area fromthe preexisti nghgefl nition. For exa Figure 5

| e
is an illustrati o heprogesspredddivatimige Rissesdinit Kiseampares thedecation of thaBlaysnor v
305 of each : ' [ [ cted
by lines whic mt;llg)fgn‘g {hﬁé@%@ﬁl’#{g? (ra%&%figt%ﬁgf%/%g&ﬁgﬁ%s a’%ég[@(f?&g%%g[ges@%ﬁl g a
m nefiel d. | rB06(IEEP t 1) taddi@mint vhetirenhé Played Uno 10&phes eninsiibiaty ofittpdefinedn of

the mnefield has been d ch e 15 regquest is hroadcast to each

Pl ayer oni ¢ FEBPSHATGRITG IR 1B bR G ObindOF Samids ot At naos cosarined 55

and 513301 n rdesdaeE8La weAehs fba 1028 thh MeSrhate WNivheh 3 GhaN8a%e PRGerdafit 105t i on
of the weapons area 501 to indicate that the perinmeter now is defined by

t he poi nts 50ude@rminedisinsseasedfassimigstinethsomte is oot abeadyanide mpyimumgateiSAER 503,
511) 512, and 513 General Information Regarding the Comunication Link 20
The communi cation link | 03 between the central conputer 101 and the Pl ayer
Units




105 of the present invention can be structured in a variety of ways. This
link may include a plurality of the control/relay stations 1@83une@00Bavi ng

its own source of power (not illustrated) such as a battery or portable
generator In accordance with the preferred enbodi nent of the present
invention illustrated in Figure 2, the central conputer 101 25 conmuni cates

either directly with Player Units |05, as indicated by the line T 1 or

t hrough a regygesdpggontro/relay station |03, as indicated bydriuiesséss and
T3. The need for regional contro/relay stations 103 is primarily a function
of the ability of the central conputer 10 to establish a reliable two-way
comuni cations Ink with each and every Player Unit 105 This is not always
possi ble by direct transm ssion fromthe central conputer 101, since the 30
terrain of the)Nexltisd gdcdasirBg tietedntinesGthetiry tHeePisyec nit hed is Misidearwddpoiss 10S
will "disappear" 6 _June 2002 W 99130103 -1 S PCT/ /25856 hi

hills, mount zi‘irff?slfJZ Wd‘i-lig’g, “8‘t1h‘3tl‘—*ﬁ‘?'t9ﬁ€‘rs'rﬁiﬁPéYeaP?“sﬁﬁ%?lfﬁzﬁﬂé‘Fg’?@gs “‘bp(gecti ve
to provide rel gkiyalweabOW ROAVER, tEANREIPRFEODS 169 BeibiMGnds Y fyPk of WRREner 101
whi ch are incapable of reaching across the entire sinulated battlefield
100. Still fpssogerey vithethe aveppnns ardai 182 imwmhishshe RlayerdUmt 3Q5eis curiently la@sedand
restrictions i z€ nt.enna hat. ed | t he

Pl ayer Units (%Eﬁ t@v%]c " @%ﬁ%\%ﬁ?%%% ?So%céaﬁ%%‘r'{ﬁ%ép %‘s‘ ug%IQY pge hgﬁgﬁ’g V\-gheegy Bhe
central conpuwfereagddhssuetdtddheitiihayetpdisiaiea 102 is proferablyayred iwnhé mebrnyn®0s not

be able to transmt with sufficient power to be reliably received by, the

central compufghelpt! thﬂr@@mpe? ﬁf@@m@r@oﬁf%ﬁw@w egf%%ﬁ_wmgg ffay be
used 10 assi $hfolnthiibh M4t HiiRLestnt pldo@bilics tﬂamemunsp«vqew@erl Wil bl afitctdaadyneen
the central conputer 101 and the Player Units 105710 I'n"addition, regional
cont r ol / r el ayh&wegpposs choS:quence bEenterng thenssriciat¢douenpaesrageadO2 tineddsiomndthe t hat

| d i ' . F , th
contral  Sompulieor Tty 3fBiete bt Anbipr S T RIRhE it o RHRIME. e
areas 102. SiPyer Uhiel @5 imeagsdeatian méthalid definifioh f tie: weaptnesrareaf 102U 6till eeegns

areas 102, this task may,. beco bur depsone far a single central conputer.
Thus) by of  WEERAAL EAEnERoR rares il b mitigatedin 2apanselo delepsyegnepes and

mai nt ai ni ng %Qﬂi?merft ubdd®y WRPROESs eRABIy LB claRd iR RhnBON IR WéaBbRirea
stations 103 ) the amount of “data proCessing and nanagenent that nust be
performed by }0Re central conputer 101 can be reduced to a nore manageabl e

| evel . additio I ti | LS. L W e t { t.ion of
Pl ayer Uhits 105, Oppeinedthe ot aBarisdiatd wihihe byl SRINO% ARLRARL b oF 0
mul ti | at er at ideterhinsioh isonade lotoewviether thie phljerthasibdee afféctaidtyekk wdapon STER 21@gi onal
control/rel ay, statiaons. | 03, ar ot required d simul ator in accordance
Wi th the proddEeeBRICR 3R gehss aplaveyhep B dlEET o7 PRBAD X0 EAPSFREI Gl

st ati ons CompfenterigiaOieap@is\ued 02 imade bhded up 6@ prddabilif) thabihe plalie wluRRr
Units 105 is preferably acconplished by a direct radi o transm ssion,
However, any 3Peted ot réab bartle tbeptionr Thisamayrbe prengonliphed ysme rnandesm raberpe
used, syeh a 1,554 L | 1 - S s relay station
and the%&on t%(‘gﬁéerlﬁ'gJ i‘?ré‘?veeg‘ﬁéﬁg’l’@@%? Yo ??Z@W‘gﬁ"g??‘g?@%‘gi I,Ohg]r?nsdi rectly to
Pl ayer Units 105 MtheproedssordD jietentigas tiaotheplagér hamaotdgencfiactbdbyubeeleapon,
transmt infqQrmation, such as |ight or sound.,6 Further.nore Ll e wreless
Communi cat i ontePafseing tensh upe & inapn S H S MEPABHAE repatiod bty gy
essential to ceieal poRSREL 101 TSERP 20)) Foh@tanpR) TR ¢8dpol ASisse isBRinefidle theant r al
conputer 101 and the Player Units 105 be over a wireless link In fact, 30

for sone Pl ayks fagiihatthopiayer has getered sheamingticdd yithputgifeetis Hesddo detegping dey
ttie i oS e e )
hdvant adbous rrgl faud BF theftuleefela COTE PGB he, BiSral Byl ) romps

locations which have been successfully traversed by at least one player from the minefield

to simulate that the area traversed by the player is free of mines Alternatively, depending
upon the type of land mines used in the simulated minefield, the central computer 101 may
increase the likelihood that the next player to traverse that portion of the minefield will be
30 affected by a mine, thus simulating multi-trigger mines which require more than one

triggering event before they are detonated The particular manner in which the central



PCT/ US98/ 25856 reliable radio transm ssions may be difficult to establish.
Information that is to be provided to all, or nost, of the Plgaygie 2002t s 105
is broadcast. Additional information that is directed to a relatively few
Player Units 105 can be coded for only those Player Units 105 to which the
information is intended. Such direct connections nay be fromthe central
conputer 101 5 to the Player Units 105, or nmay be only fromthe central
conput er 101 {v@obBAE0F €gi onal control/relay stations 103, thustaidogydssy t he
final leg of the comunication link to remain wireless, but relatively
short if a relatively large nunber of relhky stations 103 are used. General
Operation of the Player Unit The Player Unit 105 has four broadly defined
function First) the Player Unit 105 10 nust receive and store the | ocation
of each weapawspetered]T&tswhitelinfonmation tdpyrtekbyshaPlayer Uni 1685 sulsatssahn mSecond,

the Player Unjt .105 t determn | ocation of the er with respect
to each of tt#é%!é&‘%@&? EFRQrHng 1) 51%‘%1'? ?%’§€W{8?Fs%lreﬁfaé ?mmérd; or approaches
a weapons area 102 thd prdcdssof HE3 Rit@wies Utk thelfdyeNitsibete hBERAI thé Qveapon
probability that a gl ayer will be affected by the vveagons associated with a

weapons ar ea (PEBP dhbrhentbe prosssser ¥t repteraply Jeterraingio whesner the eHeqt ipdueptpdr t h,

enter ny t he g s dRifBeE LR ) B of MRS Ry SRECbIDISTERYR). Flhe g
recei ves t he mtedessaor B@bdetexhﬁneh&mﬂmnsllaamésscdjtﬁézplayelr,l thetothe playetesdertddeg | n
further detail. The Pl ayer i 05, recei ve. sages. frgmthe central
computer 1 oe aeemereiiy PRATEP D PhiiSngnunt | ShaarortsshRse RSP ar i on
103 These 20 jppgspges3)are preferably broadcast to all Player Units 105.
Therefore, each player preferably operates under the sanme conditions.
However, in an al ﬂ@%ﬁ@f‘?"@i‘%?@o@ﬁtws #at theeplayeehasibeen diasty pBertediby ther ent
conditiges ¢ |1 1 i 0di v S :

directing noonab B CTER 25} Mty @hoior Ml SIS 1 The BB R
format that ahitenesl tyithe playes $SEER/29)nkf thinwa thedimsttdore i effeat athemihetes@nbeflimeen t he
central conputer 10l d 25.the Pl its..| 05 However,.in the preferred
erbod; ment | oo ame f ARPET i pariet T TERG ) o e e stichingl B g Ree 109
is provided tdesttdyed (ITEPS3), Whdnithe pro€dSsonS0Rrepbits s coititingo takniil Corgfdaect ed
one to another by |Iines which extend frompoint to point in_the order that
the points arl@lpdtlassey (epigremoyed from theexereise) 6y TP %gﬁ%WYﬁ%&t%%P‘Wr%asfi nal
Li ne whiigh clasRsedifiretoRRanis h POR 49 Bonditi

PO U poar s B i ARpRARGe e ?’rt]liler']lg HORL0T0 A lecl wEApONS
area 102, t hdSTERBTastores thewlayers comditinpsie. nafuieofinpiry eradampge( STIERIOApoththe or
weapons) to socl. at Wi ch weapons area 102. Mre than one weapon
can be associq’gctx%§ c&mg{lﬁleggggrﬁtﬁar weapons area 102. However, once
received by the PRayetindio STHEP T3 if thé plajdr dyebecdundirectly diBcteti by aewapomahaet he
oL Get me o B RS bl St R ) 1 ™
Accordi ngl y, pMyRRUMt 10SaN&I refSHs@hiS cdridiiidn YERP 8SraPlofPuikP 261 (STEPRS Parllogdni t
105 nust determine the probability that the player will detonate a land
mne, and i ndpethtesadips dbe sinmlationt fiae thatobjastsr-| It peqordence tthppmyalierngiive|  be
hit by an ar te'rdbl)(ﬁﬁlxnt%??rlglprésgntmgtiét{]ﬁlgB{.nﬁxlg{ivelg?f'eét o}gélt' ileSE R4S ntcg)Pe t he

i nformati on necessary determ ne ocation and nature of eac

weapons ar easuththdd td héevel afydamapiot injudbthahis ddss tiah eothlodzathi e@rndestiuctibe ofithsi gned
pl ayer (i.e., the |ocatjon of the Player Hgit at predeterm ned jntervals.
Phese i nt or vASSEEs B o STl e OREiNGs UL tRroochdR T8y LAY BTty or

uni t 10951 S Mabk (ST8pUR) Ofhelifiife Stk WRAPOIaARER Al ROHIP o AcRGRONAE AU
duration when the Player 15 Unit 105 1's inside or near any weapons area

| 02. The dur aisiesamerispporiadditison diréns effgopsebenls spitaiyadibytiee pidiec (S TEPSSPlaag the Uni t
105 has been assign an the player is being transported by a
vehicle, is dﬁa?gboﬁ%%Fsggwggg?ﬁ%nary. In accordance with the preferred
enbodi ment of the present invention, a Player Unit 105 assigned to a
vehicle that is not inside or near a weapons area |02 checks |ocation on
approximately ten-second intervals 20 and a Player Unit 105 assigned to a
foot soldier checks |ocation on approximtely thirtysecond intervals. Wen
a Player Unit 105 approaches a weapons area 102, the intervals reduce to
one second for Player Units 1 OS assigned to both foot soldiers and
vehicles Player Units 105 assigned to soldiers that are being transported
by a vehicle preferably check | ocation at the sane intervals as the vehicle
transporting the soldier. 25 In accordance with the preferred enbodi nent of
the present invention, upon entering a weapons area 102, the Player Unit

| 05 determ nes the probability that the assigned player wilt be affected by

o o, 4 - . - B 4



WD 99/ 30103 PCT/ US981 25856 -1 s Player Unit 105 to indicate the type of
*mnes that are laid, the density of the mnefield, the pattemsyune 2002

m nes, and other information that will be necessary to determ ne within the
Player Unit 105 the probability that a player will be affected by the
mnefield This information is used by the Player Unit 105 to sel ect an
entry fromthe | ook-up table. 5 Alternatively, the probability may be

cal cul ated atyhlggzgentral conputer 1 Ol and transmitted to thgaidogyfss Unit
105 along with the definition of the weapons area |02 to be inplenmented by
each Player Unit 105 in determ ni ng whet-h&r the player to Wich the Player
Unit 105 has been assigned has been affected. The probability that a player
has been affected by a weapon can be nodified by intervention from an
observer, parti cullgghoaldt beouledstlodRhddthé PRy Ge105 may be ilydechioiepi@Nbnd hat
the player has available for use in _defendi ng against the weapon For

exanpl e, if aveeporsareadohaonsiine Thesforssudrapanalysisiust bs pesfogmediasigeiationy
reckl ess ”an%{h’eaE}h@eﬂﬁmE}ieﬂ(fﬁEWlﬁéEBt}{e?lQm%&ﬁéde with the Player Unit 105
assigned to that player or wth the central conputer 101 in order to
increase the probability that the player will be affected by a weapon
Preferably, the admnistrator i,ndi es i the comruni cation the particul ar
15 weapons f neh ??ﬁort"fﬁng"?f"%ﬁglggll%a%e 2’6’5@?’(’4’1{%? will occur in order to nore
realistigal ly incrpages ishesidplifige block diagdf bf thelbetrapaiypiker 10 6n Gevardan¢ecat i on

may be made through conventional radio transm ssion Alternatively, the
communi cat i oAVitkethe pecterRdeeppdiment plythe eessininyingion oA s Hlustrated i Kigueg)4atheg

weapon at a I%xﬁ}/a%omﬁﬂ?é? 181 %'aﬁ?aﬂ&e%ﬁm%oﬁﬁg&'{oaz{n%teﬂﬁa 83ef %&ﬁmﬁﬂgmes a
transm ssion sent out fromthe sinulated weapon Additional detalls” 20
regar di ng t heeoswinganformatigr. &har derptivd abbddiment jof thgepresenti ineamtion,|the amtral

expl ai ned bel Qqw The effects of at | east. sone types of apons -nay .

ol ayed by a PEPAEruS IRTEt s Bt o TR P Ml P I RAIRE R e o
t he facto t hatpublitedelephdnz! systeni @y dodefiis] Odothbrwidentansi@it nfofhatidh | ovat thergr ér me.

Therefore) when a group of players enter a parficul ar weapons area 102, a
certai n numb&oesh pidgeipd mefiee s 5 ¥ire, t%?éa‘if&?ﬁ{ed’!’aé(f’@l\,‘\@ea P& (38Y thte 4P hat
the players tQqgm Wit FrQnsEQ?e?QOHs%@ﬂle&%@'a&ﬁod&s@rﬁﬁstﬂé‘&gcé}%@m?% béhdyect ed
by the weapon However) the effects are nor revealed to each of the af_yf ect ed
pl ayers at t Igenesalpurposerprograpunablecdepica,dedicaisil ciraulls subbtag arsiate mackive, cipp of

weapon and t " | I r Wwhi P {§..105 has
been assi gneggﬂgésggggdﬁécg# %’Hbgé?ng%]ﬁ%}bﬁﬁ%&g? g‘%ﬁll ’nge%&p%étcél?ﬁlﬁ%é%{?{c%é&ext ent
of the Ef f ecdOband peocpisay ad5 deeopidcadt toaf sdulve ofigmmengnarnilhishated) sychras30 can
range froma near mss to_a fatal hit The effect on the player is also

b efer abl'y a@PBRE RBP4 plerser 445 Pgeay phset nioulbr et defseidios

det er mi nes t R@icWaIEWS a Qfer td\éhter iffodibifign HaPdefME O34 HAS ared 0P GHIIORHit&MB56
effect of the weapon on the player. For exanple, if a player enters a

m nefi el d an@fths wapensaresastered inpsecnsy A0 wbigh is cavmed torthepteeessenA0si The t hat
the player w: - K. t r Py - LM be
non- f at al | ywlnlrﬂlub!r?eg” 1%%@&%) %ﬁga’égl?cthisgﬁfrgr"%r%agﬁﬁlééﬁ) r?%\ema%ngk%? E@k%ﬁg%}%\rﬁd\y&’l | be
i nj ured2d s dedperdnivel edany dtleer erchesibly wifichtaser dap antyr informiém rsgdréing dc rblased upon

t hese probabillitie . If the player is not renoved fro t.t}g exerci se by the
nj Ury. 1 hen IRREOTOlavoaRORE are andiiHa E O REaR0B A9 DIRAALELMHILIE MEFRRES AESa  he
nMenory W t hi iy dderddheigith the prlefel@@ eMBodifadt of thepledéd: iivehtitinU¥reafsh SRRB@E can

be calculated if the player is affected by another vveagon at a later tine.
| f the playewenpansigesar] 0ok defingsland stnsed withis ghe memeorPreer Unit 105

preferably report i Cl. t . d

ef fects and/ or di znpééalygdarbfaeexltt& R“f‘ Eeefi[g&g%g%/oedﬁrp{ﬂg??thleg)ggsgws@%%ggfgﬁ? if?'? ﬂi S
event t25the deded 40 alloosphetsér td ddfineSheriocaionaif a ofeapdni @fdadly deledingiports @l d i s
entered into the central conputer 101 by a user as a, package of data The
m nefiel d isﬂafégeer)b%a? thy weprons arep el hepadar gruhictpthesspoinisare eatersd by thevse i n
ei ther singl @e@Fmif2y the Ha&é%@ﬁi&?th@ﬁnofn&%@w{né‘&e@ﬁ RIERH U iRl ¥aan
coordi nates which describe a conplex 15 shape. Alternatively, a mnefield
can be descr ilhewfdsy, isaiceninnagvith oshemeodimentottheprasentinentramitipa isat defigesttire
shape either ra hi cal | YouOki mat.htemati caél%. Fort eéanpll & aﬁ}@gohjs?g pIRY

| ocat e a shape B S?%Eﬁ YFNPH RO PP P EHCR PG PR elTé‘Et"urrﬁy‘f e L &rect poi nt's
on the peri phelickingf atdiRseanedatiedsbnlisidg dsphgl peAkg deVd BRropghdaditod8entifnOUSE
or light pen, and drag the selected points to new |ocations on the map to
define the mnefield as the user desires. 20 Mnefield data al so includes
data describing a zone surrounding the mnefield which activates Pl ayer
Units 105 to enter into a nore rapid | ocation determ nation node. The
mnefield is described by one or nore mne types and programuabl e m ne

o e o N . o s =y




WO 991 30103 -20 PCT/ U598/ 25856 of Player Units 1 OS which are likely to

+ encounter the mnefield. The broadcast data includes the actgyaner2002acti ve
status of the mnefield. In accordance with the preferred enbodi nent of the
present invention, a GPS having approximtely +/- five meter accuracy is
used as the |l ocation determ nation equi pnent 307 5 to determ ne the
position of each of the Player Units 105. The Player Units 10S may be

pl aced on solgishsies M ne pl oughs, tanks, troop carriers, Orp@iysoRbdased
vehicle. Accordingly, the present i nventl on preferably allows a simul at ed

mnefield to be cleared by the entry of-1& mine pl ough. That is, once a
Player Unit |05 assigned to a mne plough enters a mnefield, the Pl ayer
Unit 105 reports back the fact that the plough has entered the mnefield.
As the 10 pltbugdintbusingjdaﬁssianheondmam{sjcnladyoﬂahédeweﬂéty aof otmmmseforid@xti@irgdefi nes

t he weapons area 102 .to sSi e.the f th m'ne has

cl eared The tg‘? 'Z’&atWé’rf PRt mﬂt"ﬁ e simylatsA ??lﬁéfgfﬁogsAﬁ%[ﬁatB'g yeﬁ?'f’ Ef’é?“oé‘ eder ed
to be conpl ay@bY¥nsCdr&Pmhaye d¥ERRDY the ¥ usiflg 6@eeretifques RhéPds by GaERIfyRE a1 OL
can anmend the size and shape of the m nefl el d weapons area 102 to excl ude

t hose portl ceBtepand qﬂ@us\era@@n@eraﬁfé%tr@e@rshm fpmiaeeny| o ghapenand loeasivgthsed. | n
ddi t 102
addi ti og, (I}ﬁa tﬁtﬁe@ﬁ&?{o aCr9 gé Bmtiar]gfﬁatti’e%ﬁ@gfos@%my%ﬁwa&hﬂﬁ gc?r

whi ch inclu e area trav pl oug area can
defined to hifieingtiedocationsize, ded\shapyoﬁthemeams agianul ati ng the fact that sone

mnes may remain,in t he area that h has traversed. The, | ower
Gens ty sauses.  NANBILGaiaGR hbegirplootiny Khendis efah i Bock sl ptoy
det onat i ng & orexdingle) ndﬁé @eitihipe t%ﬂfeh?élnf@'“ﬁxY&rw‘i)uld”@hseetB& Rifes Which deel y
defi ned weapons area 102 wll Dbe affected 20 by the weapon (i.e., any

r emai ni ng mthfege)nmemrwémes@apqmewam ¢reps, thepas owputmeayeﬁlsl iadicates & epfPRaf i el d,
the Plgyer H’Héé Ica“(ﬁﬁ tﬁélfr‘ééxﬁa bggﬁxﬁkaﬁ%%rch Rﬁ%&m@% a?mm%h& @ ral

conmputer 101 0ose areas at are ravers e centra (forrputer
101 t hen updiatfes a\hdaewmp@nm aadweapddker, dights,nlghaoumeoc displayceémentshett t he

inefield has b hed, In ' this 25
Can recul t 1 an CIRENGREHE 8 7 GARPRE LTC oreo R s DAt Kottt on,

such a breach thé péritgetéri dTehid Wedpor L 162 tHat aanr&vwswecpmc@ieelacalxea obgieng
defined which includes the traversed areas of the mnefield, but in which

the probabi IPOPHIaGFs elfie watRoRY e A withy the sruletrdhaglqlieldslOf The-RAMNE 276N i s
I ntendggl to tl%?\%ﬂtl‘é@ t8 tﬁeeﬁiaieﬁ s %m %é AR Yrdd?! TiR! fhﬁ’écoT&?J fif Witthe

addi ti onal ormation re ing the aV| or of a player equl pnent
t hat t he 30 petimgter ofrthe Weapons hiezilfg exisis b@\dmeeatlheoqnt o Hiel pcmy whhelt isa

player will detonaea t i hat r-wil
Cuctain i 1 dPRRER Gl dh Tl bfer A3l ohiog G0y G
991 30103 - 2peffadict)5a84 BORBEG tnaﬂrsbgoxde&mgnﬂtdadnasheaamﬂheframmtaednhnefsl el d
breaching team _Such nenbers may determne t robabi | it tonating a
mne at a | GREPIHIEBLENPE PEdS. FH%S%FHJ&@H%@%%%"W%WS‘@ B Bt he
pOSSi bbbi Y WdldtardmittedQast! Inl acBsrdsiRl Qe B, préfefred| Gfibiolintaan tthy fifsePbiRd 89 thi s
possibility 5 Furthernore, if a player enters a mnefield in prone position
and uses hi getmpyr@n@gi at the end. By retransmitting the first point as the last point, the Player Units

will know when the weapons area definition is complete In an alternative embodiment of

the present invention, the location and shape of the weapons area 102 can be transmitted as

a series of shapes, the location of each shape being determined by transmitting the location

25 of one or more points of the shape and the critical dimensions of the shape. For example,

the weapons area associated with a bomb can be defined as a circle with a center at a

particular location and having a radius of a particular length. A minefield may be defined as

a combination of overlapping shapes, such as a series of rectangles each having length “I”
width “w", a rotation angle of “6" and having a southern most corner located at a particular

30 point If more than one corner lie on the same longitude, then the location of the southern

most point that lies farthest to the west is provided By defining the weapons area 102 in this



probe the ground in front of himbefore noving forward, that player is |ess
'likely to detonate a m ne than another player who enters the enjunef2082d
standi ng upright and does not probe the ground ahead before noving forward.
In order to account for such variations in the probability that result from
each of these two actions, the present invention allows an 10 observer to
identify behaviors that would reduce the probability that a player wll
detonate a m , observer may then report this behavior tral
conput er 101, Gﬁﬁ?@ﬁ updates the Player Unit 105 to cause the&%V%§§3§§ﬁ.t
|05 to use a lower probability that the pldayer will be affected by the

m nefield. Some behaviors that alter the probability that the player to

whi ch the Player Unit |05 has been assigned will be affected by the weapon

may 15 be det qay,ale fiound 6L ihfofEdlioh thANAIQbe FEREREE befden ithd défitdl abglteniiol hi n
the Player Unit 105 For exanple, the fact that the plai;er IS in prone

posi tion, rat Aed theRdayeqHpitsghs 1?7&9‘“3@“&]&(“5&?“%5‘5% theeecare Hkelyiq e ﬁrqlqs{g/elm ayer
Unit 1 CS Altg t d

pl ayer and conn%ﬁdnﬁ)%% é(gﬁvf'%g&glqz&ér“ﬁ ni any llnb)égﬁhmglgséarcrgﬁ 3 gﬁs%mgjpg)tg g&EJ\}E ch
require rmre tHcaPrhayenb'mtsrlOgg:eregnkgr mmvztls itas idpboam te IR0 tﬂ'df\arsounmﬁjnﬁoand:ym
reportin Iihe centrg gjgrrﬁgtl ]h?1 }\lAhen a Pl aY(fZL Unit 105 determ nes
that a pl ayer habs requirgd g fully Hefipe gach, 9ich Weapops Apgy response, the central
conputer 101 det er gh&wswédpdhs dréf02/hasedeh &finB@sndardikmited b PRE RHEMOS5,
triggered once Accordingly, the central conputer 101 renoves that | ocati on

fromthe ori gi€aizerandeshars of thaveganms sieed0% carndhy Medifehby sitka bromdoating A

i ncl udes t hat h 25
pl ayer to tr a\rﬂg%ggé {toﬁg% gecr\gulltgrllo% ?Jégﬁhg%{l@gggﬁi ﬁxghﬁhﬁpgﬂ‘ﬁw;ﬁlggcﬁned
weapons area PRgerilnit Mnerrhytttreaiicaaunglalch@gamuewm thsfolm&mhew atdaeolheated

pl ayer t Averse that . l.ocati on e10 conp. ter dat es $he definition
bt ¥ he wifhpon Tl ST Sepis aliad A REORGRNE JruER Fom PogEPeE Eha

| ocation W || defitpaf& eﬁarﬁpmeﬁg&@ﬂstahﬂluﬁtmubdom FEdisting NeBFSHE 8reh BAL stored

| ocation, that Eedayer has verg ? probabi | i t'i@hOf detonating the m ne
(nearly 1009 nd mS’BO'm}Q?OfFﬂ@H" ‘WF‘rFé‘“‘tSH@Sé%(% pf prints RR3-5 ) epnyected by
damage in theyeaStid@ifofn Me*yeﬁmepaftﬁm yoﬁp&eﬁm% e&a&aﬁgammﬁeﬂ URrgd02 VO
991 30103 -22 PCTN898/ 2585b "When a pl ayer detonates a mne, the type o
pl ayer may betmaiwsﬂwdenwedeOMmmtm; a\metonef thamynefield has bmlcledtadsmgveangs to
be asses d For exanp nts .o he
vehicre Ty pirauStPTRedes o Pk B i s IPA iRl BeRon o REIPT helnifod by
per sonnel or em,l SpIesnd 51FUh kd3ponyereach 6teﬁomdm Ynix pd)i)ehaﬁge‘s thegefiaigion bf 1he
equi pnrent that S has ordnanwf}z on bo rd.. Theref or&ﬁ n the preferred

|

enbodi ment  of VEHOMHRER &k o IARIEAR that fe piimpter npp s et Py the geingeber b H¥S t hat
it has detonategfbvin %@ﬁorﬁ&godtﬁmrﬁy%hé&nﬁt?%ﬁ@m rsab, smamagter 101, the
central conputer assesses whet her "t o contact other nearby Player Units 10S
to determ ne whether such nearby Player Units | OS have been struck by
flying debri s gar Each Player Unit 105 is
prel oaded wit }ée(g[gag&%'??(ypji@w@? C\y/vﬁ'?'é'ﬁ}cgﬂnggvi%{(he Player Unit 1 OSto
determ ra® col | at er'Bie ad&mmfcaﬁmlmkﬂumbétiveemthrfcehdﬂalsanplﬁhoniedd me@heénwmﬁsy
when t he centr uter, 101 indicates that the Pl ayer s in
the vicinity & %fﬁ'?ﬁnﬁéﬁe“b‘f‘é?‘é‘fm FARe SHUSUISE sty ‘%ﬁ‘%ﬁ'ﬁé‘%‘ l‘t‘?kémyéﬂ‘mgf:ﬁati ve
embodi ment ,  WhRRLR xsfetuecéo%trei/ewstmhg léﬁ@a&l%a@fn@‘ iReSwh NBkrcé lof Pewedeignat ed
a mne and reports to the central conputer O 1, the central conputer
defines a newllugrated)Isueh af aé»eltte“ﬂ oarpeaahic ge@ratm e}raaccgzrdsn%wgéh@mefe@@ddu ng
the |l ocation tf ePI n| road sth| rea to
ei ther all org'gbo eer}(gt edﬁé Prese o %‘yﬂehr'sjt%%d q:igtg 2 ?h r%lllyceorm ﬁeftl%ios

t hen evalsuat esonthieiibudss ditheri csrettﬂyt\hnitmpltayae Unds 1GH, &g mﬂlcﬁiadirag thedin€@1 anthrough
determ nes by probabilit it has sustained a casual %}V:T In still an
t

al ternative ehffginasentro layéqat%l% asl‘B@cacﬂ‘Pdrlé’dt"Pi/T%m he mgrd forregiopd)
Pl ayer Units é@@oﬁlpelz{y%‘ﬂo @Q% Bﬁrﬂﬁfﬂ Q%ﬁ%tuaﬁ J‘ébt:ht Bidt teQ:exﬁlfall 9(% & 101

receiving 20 Player Uni eval uate er t ayer Ich the
recei ving Pl atesstablishia reiaalﬂxseﬁcgweyjcdmsursuscbmlmédvnmcdat}aareirca{brydﬁamgldmasm:a
result of its erom m% to t.&e Pl ayer Uni.t. 105 t hat has been qb}

s 1 not always possible by direct transmission from the central computer 101, since the

30 terrain of the simulated battlefield 100 may be such that Player Units 105 will “disappear”



It should be noted that the type of player to which the Player Unit 10S has
' been assigned will greatly affect the probability that the pbayuae 20021 be
darmaged. For exanple, the 25 probability that a foot soldier that detonates
a mne will be injured is far greater than the probability that a tank wll
be danaged by the sanme type of mne Accordingly, the probability that is
used in each Player Unit 10S preferably takes into account the type of

pl ayer to whigwdedsgas Pl ayer Unit 105 is assigned when enter p@fytdiBsasgapons
area 102 as well as the type of weapon that is encountered. Furthernore,
different types of mines and 30 differinlg-mne densities are preferably

taken into account in determning the probability that a player wll be
affected by a m ne when that player enters a mnefield. Still further, when
6 June 2002 M&Bhl&@ﬁ:@ﬁntﬁﬁé[ blitdfitys 268 Forthezdor, xp}naylﬁ-rmcem«tcerafeatmitmﬁfomeéd, t he

Player Unit 1 only determ ne whether the p S affect d by the
n ne once fan"%}ﬁ’ l‘i"’ﬁPf’Y" | trangfsgons from H'eés'e}r%cwaege é’w? h age incapa '§r°

which is appf&éiuﬂ@a&bgé tRbtre blmuﬁtea%a&eﬁémo@(seurﬁﬁmér Qe w'ﬁ‘ow%lr ﬁmudnecatl on
determ ni ng eqU| ment bei ng used). For exanple, if GPS i's being used as
t he | ocati onindée 'lﬁmfﬁl%1@gm®nﬁﬁ@tl®§)¢n@eéwmwafaﬂmmas Hescaarbeawum acy
of +/- i 13/€ nﬁ'}eelslﬁyer t(j},@f{; ltdge eU%n Fffcbr%lm% cgtlo Isvclau(ij %g e?t%?l sned &5 ﬁhy Q rEtra?‘OS
into sub-areas appr oxi mat’e in draneter.

traver ses theompnaflioshal the hmyerrlmhalmsj thé Bla)tdﬂ Whitt1Dempy mytde alhaﬁ) tdtﬁ!‘;xmnﬁitled a
mne i s nmade .the player rs each ten- nmeter sub-ar of. the

mi nefi el d. CPMTGEntPRYeR F%b?orrecwé%fﬁ%%wrak GRREHIT O etefose, TRl
variety of NpoRfUeady BRrd %M@t 6 usQPEd ARt mgpxd)lvfdtngrer}amefef%aapn the
pl ayers that encounter the m nefields and each havin ferent

probabi | ity esmienieasioddinkhetween thy cemehcomputer d0] and ﬂh?Bl@Y@qu!tBéQ%r The
differepjces in th t ntion
by al te{r”tfng ho n@ﬂaﬁgig.‘aﬁ A %ﬁﬁa?ﬁ&n%ﬁﬂﬁlag@{a fb?;ﬁ% bﬁ Ufetd'lgo&po%ﬁ%%e btmé@

det onat e a nburderathdt \byuldlotlmmlsgretstfmlew\ei&athb chhtyalaamlpmtyxpnﬂ E(Br dxﬁlrjnplé)ﬁhand

damage that will result conse of .det onat j a mn

Simul ati on of"ERbFURRYtETe gﬁ‘l"ib@wﬁr“é@% %Fﬁ{}’éwp WagFan ‘%ﬂ@e WE3AOME §F efsologr mul at e
ef fects of aRingé BRreVRAPONS roliTieR MaiainatblradaBe Vedlforl B@hd 125 tid ta R d
targets. These prol ectiles include nortars, rockets, mssiles, artillery,

smart bonbs, begome bprdspsasme; foea sipgla censiakcomputes HEws atgaqm'@ﬁdlea e seshensidilityet s
wi Il 20, e dt&?&&%&ﬂtddﬁa&ﬁﬁ{m&m{ggg& qi;‘ﬂé%qgag{s%m% fé‘d%ﬁ?%%%{h 2l AShy
I nve t es IS

operatlon of the prese rega roj ec
essentially sdaeortsaﬁia thesanfiapnt mﬁdaefprcmlesimg\and llnantalgemérmtﬂaonwstge sér@minéd yath¢

ome 1ol a1 VERPCROPEUET QT SR8 ot dPol o st v, I ifien) g1 "

present i nvemhititdlerdii®f & akldytoabéiomEnd eehpdsiiRnpbRyPRYE whms 194, | th@ Fegidrmbunt er
t he weapons area, as we] |l as the commander who orders the strike to be

trai ned Ther EStolrelay tations F Pagrd@ssiit imthe musltiateratinmisngtions Howgyep itaBeid be
inventign, WiSRd #haPk@hEfegional control/relay stations 103 are not required, and a simulator in

accordance with the present invention may be fully functional without such regional stations
Communication between the central computer 101 and the Player Units 105 is

preferably accomplished by a direct radio transmission. However, any alternative method

for transmitting the information may be used, such as transmission of radio signals to a

25 satellite relay station and then on to either regional control/relay stations 103, or directly to
Player Units 105 Altematively, other forms of energy can be used to transmit information,

such as light or sound. Furthermore, while wireless communications appear to be far
superior to the alternatives, it is not essential 10 the present invention that communications
between the central computer 101 and the Player Units 105 be over a wireless link In fact,

30 for some Player Units which remain stationary or which move relatively little, direct, 1 e

"hard wired" communication links may be more advantageous under conditions in which



acting as conmander orders a strike, there is an approval process that nust
' be either sinulated or enacted by other players 6 June 2008 JuPe20020103
-24 PCTI US98125856 The approval process can be sinulated by having the
commander call for a strike as he or she would during an actual battle. The
information provided by the conmmander is then entered into the central
conputer 101 (preferably by soneone playing the role of the officer who

t akes commangg, dofsgfest he commander). Based on the informati opc-ppkakiegs t he
central 5 conputer 101 determnes the location of a projectile weapons area
102, the type of projectile that is to bé-sinmulated, the nunber of
projectiles that are to be sinmulated, and the tinme at which the projectiles
will begin striking the weapons area. In the case of projectiles that are
to be fired teliablotddRyisansiisgorsiniy befdiftaditoesthbial, Infohmativmtha fis 1ofbe prajdedt i | es
per volley, and the amount of tine between each vol]ley wll also, be

det er mi ned biP Aher weti ofdhe Pd%yﬁbfﬂ"éfrl%s hiosdoasinfddiagplintormptiag tha s fiesaed
broadcast t oy pamhiody tdepilerVifis 103 dafi bd Boted 5t A 1RbeDiddet Uiy RRGURRNt Of
the present 1nvention, dependi ng upon the objectives of the training

exerci se, t htheinfonmmtideis iniended Stichndirest tonpéctiohempelretmm thesenthal computer 10b be

consi der.ed, sugch as haw y rounds t e i.ncluded in ea ol.l ey.. how many
Vol TeysSare RomaERer O TRLof PP B8 obf e Il GauPuRath e epn®
central conpedriifol/ddhy spitianL03] this &lfowdil the ginglaegaMbiedoniburictiomink © refdh
maxi mum val ues are, not exceeded. For. exanple, sone weapons require a

predet er m neWIEIEISoRIY relptively s ?fEI'ftaHG‘g“Y‘?i’élaW&%’PWH?ﬁ#EEﬁWeﬁt tigns 101 agsdhat can
be launched in a predetermned tinme is limted by both the nunber of
weapons avail able and the capability of the particular weapons. In

addi tion, a ©ekasaldneramon of therldéer dily consi dered in determ ning the maxi mum
nunber of rounds C I r it hin ti.cul ar t o i me
The central corrpuf%?ﬁliyﬁﬁﬁggE%guir'latsgg‘fr\(l)grrg%igf (g%g (?éim‘ft 35'%%&3%;@ ‘%eir fgg@gg when
det er m10i Ng ih& rédeive aad stokithdlotdiidn PF efchGlcapd@s atth 102 Bgh Bulraiiiierigswi théi n t he
weapons area .| 02. Once the Player Units 105 receive the information from

the central tEHBHYESesend, thedaye Uit 19p sarstifetermine the docaiion e the Playgr With  he
Player Unit dQfechasSelRfedt tﬁéakmﬁga{eﬁs;tdoﬁ@mif;@h_@ﬁ b ofdy8dedi¥s 3r rahsc}ios‘&te; he. In

accordance w th one enbodi nent o _present invenfion, in order to
si mul at e i ndV¢3ngnBarep ] dbird, |teesPlpyes dinfig 04 mugs detesmingthe prafadilitptheta Prygy er

Unit 105 det ] &mg; i r0J I
random peri o‘((?ymorgfe ratij}?crtre ftF @r;/eé{pﬁgs #Ikc?%a‘?éd[ ‘Q@ﬁ? ggﬁ){aﬂgr%ar gj)ﬁe‘giﬁgltgésﬁ %g%ﬁer?andi ng
wi t hi n IShe whapeagnanea 10D FourthehePlayee Unitd Oh nidbtadeser mida ithe cbosequerck takbe er m ne

whet her the pl aye to.mhhch t he PIag@{ Unit 105 has been 30 assigned has
been af f ect alf%o eHFYIBLe: VFRONSHE? B4 of the Player Units 105 within the

same weapons ar eareQganiérhd wiéiEtht Plab& UMic008 réceidbs thedéliaMoniofBie wiedpons aeh
simul ated vol | ey of 6 June 2002 99/ 30103 -25 PCTNS98/ 25856

102 will now be described in further detail. The Player Unit 105 receives messages from the

central computer 101 either directly or through a regional control/relay station 103 These

20 messages are preferably broadcast to all Player Units 105. Therefore, each player preferably

operates under the same conditions. However, in an alternative embodiment of the present

invention, different conditions can be established for different individuals or groups by

directing messages to selected Player Units 105 The messages may be in any format that

allows the necessary information to be transmitted between the central computer 101 and

25 the Player Units 105 However, in the preferred embodiment of the present invention, the

location of each weapons area 102 is provided to the Player Units 105 as a set of points that

are connected one to another by lines which extend from point to point in the order that the

points are received. The first and last point are connected by a final line which closes the

weapons area 102



projectiles. If a player |eaves the weapons area 102 before the Pl ayer Unit
*105 has determ ned whether the player has been hit, the Pl ayeg Juhe 2002 OS
takes no further action (i e., there is no consequence to the player

| eavi ng the weapons area 102) In addition to calculating a time of flight
del ay which accounts for the amount of 5 tine required for a projectile to
reach a weapons area once rel eased, the present invention may account for
weat her condivwd espidan det ermi ni ng both the accuracy of the pwegpgsssisse ,
the size and shape of the weapons area and the density as a function of the
number of projectiles that are | aunched-hhd the total area into which the
projectiles will fall) and the time of flight. These considerations allow
the present invention to accurately simulate battle 10 conditions, and thus
provi de nore val ulbidditionad défmfgxg tﬂ'diecqmiloobﬁd:;iCh iWBzypcmhatea 02 theycentrahEdnipulas
affected by on taken by

the bl ayer anal B G ihEREs f A of Ferepie fute Mibeid) aft i o 318

probability tibat Marddtia &ne\Wédpoh @abé %io@ﬂteEYWﬂ\ RI r@eilak veapaiy f6a noxli i ed
as a function of whether the player is u ght or_prone. In addition, if a

player is wi HOWEVE, prcesroewediniibeliaver Ying é*@PéafyeaU%mSem@t gplugethestieite t hat
has b det 105
as beengde {%E \(j‘g??f’&f &%‘itéy%r Qlaln EY off @éagbgsg&%ﬁ)z th raqeﬂxe%ras‘tigfn

assi gned to eror Structure f epor t e ce conputer |01,
which in tur msssemtcté withrbatb dgrel tninesiapd Iaﬂélyayr Aldud»rtiing@5wasns agﬂﬂ}d r entera thkayer
that is in, inclo proximty.t th vehlcl trutreThus t he
present mver‘i‘fef‘%‘ﬂlséﬁeéjﬁ?ﬁté F f(??"ertc%\'tl @ES ed%fméfbeet Plrc?b é“%@' Fﬂ‘etp&y%{c%‘gunt
that players de@Hathe ldnd HittSarid ifddpuidebtiyedeimiie fieGrébabilif) th? theplaRPivill.be it Pl ayer
inside a tank may survive an artillery barrage if the tank does not sustain

a direct hitbypnailleyshedh, the probability that a player will be affected
by a pregectile wyple tﬂE?CaEErB(%V lﬁ%aﬂFe%%@cf the %"or}rf%ﬁort hdcglsa % 'ds%wgﬁe @ap.

artillery or nortar atta si nce players w ypi cal'l action to
reduce t heir localiorearaiatirt ywf eadeof the vmapmlaréaegohsthﬁlﬁ‘hymiémem% cheglenthe on

area 102 T naloCRUSEt efea UBRT g s sk S & ThPl Bull g BidlfeE "

preferably i iférvugleThasde ihtepals aﬁd’;ﬁ’éﬁfhblyﬂﬂa&'@dt i@t durbifieWibinIBOPlagHr rngutlbsl r
weapons. The duration of the period of tipe during which soldiers are to be

suppr essed pfsdobingidg o near wd‘gqaa%ﬁfﬁaéo Bt of fesgeqnd ea%&‘ dyratiopophendhePlayeg o g
par amet g¢ deiRfMos edni¥e Stfhi %'mbo&aéf@a IOZGTHmat%QQi% éﬂ@sg}%n?’tgé-%e £

PCTNS98/ 25856 The present invention can be adapted to SI nul at e smart bonbs
Smart bonbs ehrerde whichddd Rlayen Uniarl§@thas beed asmd ane whother the playert ie beihan

ded her.ef . il |
Find their ¢ SFCRPLEF Ly JVREYT%y fodf 6 RARbI, o 0RO wRITHhS pRRRRT 1
defined for ambmrhmbntbxﬁmh: praseny fpivengiohya PEIyatliJmel(w sriphdd tardehible timt Ghmlpi I | ty

that 5 the weapon will affect players t he weapons area is very high. The
cent ral compliPBF 01 3 WHEPERA LS Hrekh e PRI L g r el be
?:‘ Lgc: ﬁf{? bxé gx#gfrtmg erdORTD 105 TGS Red! 18 2 B8 tSsoRiief chdiRoBAtRIN R ApproxintilPiRfyOPr | at e

second mtervals When a Player Unit 105 approaches a weapons area 102, the intervals

reduce to one second for Player Units 105 assigned to both foot soldiers and vehicles Player

Units 105 assigned to soldiers that are being transported by a vehicle preferably check

location at the same intervals as the vehicle transporting the soldier,

25 In accordance with the preferred embodiment ofthe present invention, upon entering

a weapons area 102, the Player Unit 105 determines the probability that the assigned player

will be affected by a weapon based on statistical data derived from actual battle conditions

and the conditions associated with the particular weapon being simulated Such statistical

data is preferably preloaded into the memory 305 of each Player Unit 105 in the form of a

30 look-up table For example, if a particular weapons area is designated by the central

computer 101 to be a minefield 102, additional information is preferably provided to the



has struck the vehicle. The vehicle that has been affected by the smart

" bonb reports back to the central conputer 101 with a nessage & hwie 200 cat es
the | ocation of the vehicle at the 10 tinme the vehicle was struck The
central conputer 1 Ol then cal cul ates a weapons affect area 102 that is
used to determ ne the associated coll ateral damage. This area 102 is
transmtted to each of the Player Units 105. Each Player Unit 105 then
det er mi nes whgplgseidshe associ ated player is within the area gk gagskside
result based on probabilities associated with the area 102 as transmtted
by the central conputer 101. 15 Since prd$ectiles have the ability to

af fect structures, as well as equi pnent and personnel, the present
invention allows Player Units 105 to be assigned and physically secured to
structur eS]L Rigyer Ysit :D(Dfi tﬂ)%’ﬂdicatbtliekﬁﬁel’dﬁﬁ%ne&lﬂﬁt frbﬁica,chea&enbit}edftm gtm?ﬁéldml&dbl e the
novenent of personnel and equi pnent. These Player Units 105 preferably
operate in tHEUERPL thEfpines, a.“—‘r a@@fﬂ"{qm‘%@“ib@é “f‘lﬂg‘f neceEayde dgteERng B’,‘J“&ﬁl%f
carried by, vglyeERf R30thRSHroRMBIE) thafQ J&yar GAIP BRI dffebtéd Yy AbImmbMYEITHNI t'S
105 is preferably identical, thus allowng for |ower cost manufacture and
great er econdnfpriogtion dsbzed e dlaygt {nitd0Pitaelectiai entyOfom ahe baokpipatalld at

the |l ocation Shruct .t hout the t o proaram I tion of the
struct urd i S R SAOGD fBkbe GiogeR ol S fIpRllel 16 prgfhonilba

assi gned to tthehePlayerdinit HS ator@rvaelithé defiiltior bhhe evehfums prek 1 0Z 10 bfimplaaéntedof
damage that shoul d be ysed in determning the effect of 25 being hit by a
proj ectile. & each P layer] 'thOSdPéat_eﬁ'ag'“%é’éﬁgﬂép‘i Rlaver tohyhieh the Elayer Wt ltoéi"lshg
Pllayer Units pbOpassibftd het R hrddid TAORoBbiinoMRY pladerlASbeeh i aQRbSInM nes
the effect of the weapon on the structure ’in the same nmanner as described
above with regabumedifigddtiinterventgndronuani ebseryerspartieularacioond aaken bythe iplagey, or

alternative i t,,. Qf nesent..d.ny¥entj | o i.on._30

et ormg no SYRARRIER g nd BB ra® EOKE L A dortifnd BERMBE wibay Fore | o
af,Si gned to skahplenfd tyaining gdnﬂﬁﬁnambbdea/esi pluyikstrlp}‘c&:ﬁedi:ﬁgiih%&éhldds?madrﬁcﬁiei on of
the structure i s.programme 6 Jupne 2002 .99/ 30103 -27 P US98125856
into the Pl aj‘é?“ ia‘c"gE’GS"%'é‘HmP%WﬁF H&‘ig’?ﬂy@m‘ Higsssigned fof é‘cP%ﬁf ¥ Pi"é"l‘ ‘zhe

structure WiBnitdlSorhudtan] Uﬂ%xﬁer]tg"i_’nchi%&ﬁtihhlﬁlﬁ)bﬁl?ﬁ@rtl'i@me Ty'b,nmu%taiféwedtﬁyat a
e 0

weapons area has been defined to include ocation the structure to

whi ch the Pl @weaponi Rrefegably, $hey gdmigistraor indicates ay dhe cpimmunigmiog dhe paioila t he
ffect th Nt \ c
Wi th rebard o8 RaBn e B anee e Fol i il eBaBhfty il CRRMMP BRI

present i nvenhé damngalts @ pagsulahplapdyi The gontnoinghatiad méebamadedbfomgh eorsysionss)
such as batterjes of anti- 'rcraf{ ghms and surface-to-air I[gé,sgi Les.. In the
case of air J&PRALESISHON HpltgREIVel), dhe) Coumpicatan. ey iF Jefe s Vi Hife of
fire" in whi gimsistfdion e a dinfulsted RSP a © Mhe aAMEatbd veapin mbduldtey &f f ect
aircraft, including fixed wng aircraft and helicopters. As is the case in
si nul ati ng prodjeswiss ensedesidtrasmissips pens out fram thersimulated weapqns Additippab detpils
enteringy i nf g i : r i S U ON s
used toﬁbdefi Eéeégg&d\%liﬂahngh%{ H’Eg’%@@%ﬁ Vﬁ?@ﬁﬁ%fl?érg&%&lﬂg@%}égﬁ%&égf can affect
aircraft that flyThheffastpoftahkeastcome tfpes ofrverapdiisanaydrealelafed by erelatvelbshodef i ned

Geonot 116 ShaRgoRarSan oLans B d FruBishatros I Sl il e i pEime wE P €

Al ternativel yot diikordaint. PherbfofE wheila BRuslefplajest eaver b paAthIAGvapoMERAN 0f
poi nts on the surface of the dome. In addition, the user entering the

i nf or mat i on iarpegain Rems of Playerddris 08 will lve amediately determispd thatip playss to
predefined s S r Of .:f] T

o 20 SRR IE TS L TREA S HOTES JRbIE R,

desi red done effects are @ot 120ealidrioreadit ofahecatfeatet pagat atnbe samdtimar ry a Pl ayer Unit

105 which is essentially the s as the Player_ Units 105 assjgned to
ground personnel, -\ 8%‘#‘8%@&’%8{63#‘@58{“6?% ‘?tyg%‘éfmetaﬂ‘@‘ qné&t&tﬂr&?k’g‘ﬁ’tt Heni ng
equi prent i N pidyer BiWhRATKEPIBIAVRT 108Mds bdAsS\8le8 had veesattddal, théBaRt BXierost 0
which the Player Unit 105 has been assigned has entered into a done of
fire, the Pl apermiggsthe @Ot herifestadrctht pleyanglintedteniesf thteegrioay en theataytreen
af f ect e?o by th,? ra\{ﬁ%gr?%n aear %llis%ttgda fatal hit The effect on the player is also preferably

determined by a statistical method Thus, the Player Unit 105 determines the extent of the



25 with the done of fire, in the same way that entry into a weapons area

* 102 causes a Player Unit | OS to begin calculating the effect6 Jane20@apon
on the ground Furthernore, the Player Unit 105 will respond to a weapons
area 102 being defined while the aircraft is on the ground in the sane way
as any other Player Unit 105 that is within a weapons area 102 Cal cul ati ons
as to the probability of damage and the possibility of collateral damage
due to 30 an weiiashpy aircraft being hit are made by the Pl gygiyselisksel 05

6 June 2002 WO 99/ 30103 -28 PCT/ US98/ 25856 When a pl ayer enters an
aircraft, either a training adm nistrated9or the Player Unit 105 assigned
to the player preferably reports to the central conputer 101 to log the

pl ayer into the aircraft. The central conputer 1 O 1 stores information
that the pl ayefﬂ’ecthﬂStheWee;ﬁ(ﬁldoﬂhxe phiyeC Faf 'E:xa&ﬁplé hﬂh ;ﬂziyer pdxtagsar mifielband@t i i ed
of any possi bI e con uence if the aircraft hi t I.r defense
weapon. Deperfft at’ﬁ&“éf&FFﬁQé‘“t‘%éhe W%baﬁ'éﬁ’éh%‘é}‘etpﬂ?éefawl@fe Hied versys t*}ﬁl ayer
may either b f SSiSRlche! | be
per f or med byeptrﬁgggy)?gaetrtﬁ lﬂh{ep%?eggg ?%drlllgg] Jl?%d y &ﬁé P?lg‘yalﬁgﬁﬁeﬁer m lrlléﬁet he
nat ure of anyplaysf willbet inmredtin detprimanedr Thse:ttmtsﬁﬁteanjmastlan«sdnrsedquﬂt@omf t he

Car gets, Sai v et BREE s BRI B o el poa R €Skt i dheniholily o

rounds that aas tﬁwplzfyefﬁaiHétddﬁ'eﬂte&ts%ﬁirecﬁtﬂ@hﬁﬁexﬁkfrywtﬁiﬁthe-lﬁla}&r Unit poeécahabl y
taken into account hy the present i|nvention_ by sett limts on the nunber
of rounds th&umulgiivedgiury wdareiigeecan %%ﬂiﬂ‘%é@ﬁ playss 1 eef@ﬂav Apgther gyeapon

determ ned b W | e
nunber of ro%?lgg&tés@ggl% I e) Iﬁrﬂgggﬁglagﬁct% %gﬁglgsegl{}g)l%ﬁgmg%f rll:fgw?gand

fire control repytsehisfacttp ¢hegplayed throsgh ¢ues, ss@eastsmmldleﬁeqsartdm displagedtemtithe as
f or pr OJ ?Ct ' lﬁ er 6111??05 fLoa%8§rtsqﬂ}ste\S/en Qo th%%gnt%]l 9on§)§9er 10} andom del ay to the

time th a vol'l'ey o rounds a milar to that
descri bed above with respect to projectiles in order to sinulate that the
rounds are figed over riod of tinme and not all at one tine. Sinulation
of Toxic or N{IEVIQH?” 1‘%{5’ eldh | n addition to simulating mnefields,

projectiles, and «';uﬁunéﬁélm%ﬁtewaqfae%,ceﬁtmc&ﬁpﬁa&%m@xEW&QPama@megﬁda@ed to
simul ate toxic or nuclear clouds. Toxic clouds incl'ude chem cal” and

bi ol ogi cal adewminefiiddndesasbed by lits shapp andlogationjonitkartrainiagprea nnel@ercsmgmw
Wi th the pr efn%l{ gsqﬁggggfaw?t%gl o&talgfrﬁg'bﬁéoiflyg?n ]gggrﬁﬂst'eg@hlc%&tcn% a tions,

such as wi nd sp are neasured " wth
convent ii®dnal shapet Alierearivelyt @ naxhdﬁeld/ canlbé deseabdiary s2lctirprdshiape fiemt Dmbres and

consi dered i n det ng the novenent, of a  toxic,or_ nucl ear ¢l ouds

W rer et Vel TR Disand Giroot el S RS ol at PR B St ey
unchangi ng Wilédatd Sapelont OmaEeTiheMattlcReld ETheAB S theal skigEtpainty 6h BEBaHhemnt  of
the present invention, rather than nmeasuring the actual Wather conditions,

the central @bthsuningtieldgmingp paintiagdevice) sweh as adnayse odishipan prck dragtheisalectsds
which nmay or s 1o Qew GOLE SRR e gﬁ;j B%ﬁggg\%%néﬁ%ﬂtag ®e O §lskions 30

occurrlng during the exercise
Minefield data also includes data describing a zone surrounding the minefield which

activates Player Units 105 to enter into a more rapid location determination mode. The
minefield is described by one or more mine types and programmable mine parameters,
including delay times or target profile data The overall density of mines within the minefield
is represented by a density parameter for each type of mine used The entered minefield is
25 then given a status of active or inactive A partial minefield, resulting from the minelaying
team on the training area not completing their assigned minelaying action, can also be
simulated by defining new minefield boundaries to describe a reduced minefield area The
minefield description data is preferably non-selectively broadcast to all of the Player Units

105. In order to conserve bandwidth or time, this data is broadcast only to selected groups



WO 991 30103 -29 PCTI US98125856 In any case, a cloud is first defined by the
“user through entry of information into the central conputer B5Q0nel2002

i nformation includes the type of weapon, the target, the delivery systemto
be used, and other such information required for the central conputer to
determne the initial characteristics and | ocation of the cloud that wll
formas a result of a 5 cloud form ng weapon The particul ar cloud form ng
weapon may bewagbﬁﬁ&‘ed froma menu which includes a w de varjglysopbsgueapons
and associ ated delivery systens, including nuclear bonbs, gas cani s% ers,
gas grenades, chem cal warheads nounted @8- mi ssiles or rockets, etc A
commander of the sinmulation initiates an attack by ordering the use of the
sel ect ed weapon. For exanple, a conmander may order a nuclear bonb to be
dropped on a JpiRartnicybswvhichi@aikely RFccb@ilerdhe Ainefdld. Thb'bdhddabtMBialidciidee time
that is specified is sufficiently distant in the future, then the central
conput er 101 the hqtivp poinaeiivgstatus ofthe npnefield Units 105 a message that incl udes
initial coordinat j .onat i on
of the bomb The i A PR RAGRE R Riibalifin bl FeRRTA T L COSHENENT

t arget | ocat i approximhtélne/- fiecmetacaccurhcyt ik esedak thedogatisy détenminasion equjopdnt 307 cat ed

algorith ma e used 15 t.o determ.ne the obabjljity . that. th onb, wi | |
oo LR Tt dRienting the baskinn 6 treh op e s Dofo it eyt Lot o D8R B 1 he
weapon i s relgided 8h Yol&iBB! mindiplddghe SRS, trdop chriRrsA6Cany dehér Whidle. Wk &inglye

weapon can be delivered However, in the case of a weapon that affects a
rel ativel y | dhgpresanbivention peaferatlv ellovesfa simalatgd apaeficldetg bp elearad pythefentraaf wit h

{ ot . oy C
| ooati on) s 2B, TG, b3 PSSPl RHERRRL ARARDIAE INGshihdeRly,
one or conbi rhs Player nitt 106 reponps dack thel talot that tpapwgmhmgn@mdmhag?bﬁn@ Ashbe

e fro r table o

perineter of the cloyd; selectjng a sh mepu apes,
selectil§ a %Hg?‘ﬁ?bea#ﬁﬁfh&'?m%@#de&‘?f’?f&ra g‘?f'b‘f% fﬁ]é?? i"fﬁ’ﬁgrffft H’%?ﬁ%%“slaffaﬂ@g i
overlaid in aifm@h@chedadiandhe mefilly e bedhl dehréd MNE hedBlvier ¥hich AhdTploagivhi ch
defines the |location of points on the perinmeter of the cloud. It should be

25 under st oodravaraes 8t herithaeconsidared todecpmpisigit Hear pbmings, imwhid oage thg sentehape
of the cloud ulRE 101564 aIreﬁdjﬁ.gfsfﬁ %Fee&éﬂé‘ﬁiréﬁaa‘%aﬁks%{ fod Qae&ﬁlﬁb'ét be
t and the ease of

transmtted, t accuracy o & “rode , entry of the data
by the user whose postiping af thy wapamss areacovehwhish the poghrhas travessed inatldioon,ghe t he

Cloud padece, hf or e ] i < S aportar G erurohisb A Re T

accordance W byhhapleughnpiisihéeatta @h bé Befingd ®SRNE a Fn YWk Haiity 6iERe, shangRs are
i npl enented by broadcasting new i nformation regar di ng the cloud at 6 June
2002 WO 99/ 3¢hoBctthef sprrNEde maygswain dythefrea thitdhs plpush has gaversednBhsloweng t he

ol d definitionghy hiRs HePisleMUhits B5SEWsES br MowhdrYPotabily dréR@Ratidhl LmfeGPUNt
t he novenent of fhe cloud).” Alternatively, the central conputer |01

br oadcast s i rdetarmatngovhether playensthatichier thisaawlydefinedweapons atgatl Bewilltietafeqted
initial 2'bnf or m%%é oD, regar dainnge targeinsi Zn%s) shape, and | ocation thus allow ng
each Pl ayer lB’i R Vo8 EUA® THE™s novenent of the cloud without the

need for the cent milewise)WhidnRithet Bbed of plafyers ditad mifi€hiald, the Player Unit 105 assigned
to the player reports back to the central computer 101 indicating those areas that are
traversed The central computer 101 then updates the weapons area 102 definition to
indicate that the minefield has been breached. In the same manner as described above, this
25 can result in an amendment to the definition of the minefield. In addition, such a breach of
the minefield results in a new weapons area 102 being defined which includes the traversed
areas of the minefield, but in which the probability of detonating a mine is reduced
The present invention is intended to provide a realistic simulation of minefields
Therefore, additional information regarding the behavior of a player and equipment that the
30 player may be utilizing may reduce the probability that a player will detonate a mine or may

mitigate the injury that the player will sustain if a mine is detonated For example, a player



information. It should be understood that the novenent of an actual cloud
“w |l depend at |east on the type of cloud and the weat her coBdune@092
Predicting the novenment of a cloud is a relatively conplex natter. However,
sinplifications nmay be acceptable for the purposes of a training exercise.
Nonet hel ess, it shoul d be understood that such conplexities may be 10
accounted for in the present invention by updating the |ocation, size, and
shape of thewels@sdoiv th new | ocation, size) and shape i nf orpeAt 82386
required In addition to changes in the | ocation) size, and shape of the
cloud, changes in the effect that the ct?dud will have occur as time passes
due to the cloud dispersing over tinme Therefore) for those players that are
close to the target location, the effect will be greater 15 than for those
pl ayers t hat mav e alesignatiéds aporentigt ofliat iinefidd reaching: taam. theh weayiers. may

of oot of |t e PRI By BRI R Tmai e PRE RO B SEIRL Jat REDTE pker w1

be affected ﬂﬂﬂsxﬁthl@tuﬁg’iﬂtu pBssiility thet Linfre il BRYethrRtedNB R GREifiRantlytedusing ehignd
shape of the cloud change. This change may be inplenmented by having the

central corrpH‘t’Sé‘P“tﬂOI broadcast to each Player Unit 105 updates to the 20
probabilg ty that its
105 that’ dot erm e PRIt fiebedcifp idia M jronciosfioh i St (e
probabi | ity probekbe gromndam fvmoﬂmnbtfhe nphmgﬁwhxdsthtmeayeadsfess:ﬁl@u' tbstetotme cl oud

Each Player Unit 105 r I no url es

ot or mi ne.t hEMEE PR anf B Pe S PR SR Netihemmat v oot b0 i o
that Player ghobid hi¥ad h2for®e@iingskhgiedin Gleltaciccbhmyfor sudhi tzaréﬁ&tsrmyh@e
pre-loaded wth all the information that is required to determ ne the
probabi | i ty PRBebilihap respltfram pachinf these dwe agtions. theepresepigventiondtiows &h) the
Lypes ofg | N diks: (b ihify 1RnhVidiEld: 48R RedBLShah BB habE pREGLAFatbA 1 each
Player Unit 105 Wen a Player Unit first terni nes P at the player to
whi ch t he Pl ayane. Dhe tobs_@@rhwtb@enpcasﬁugbﬁbdvmas thncatrebicammitayuél ], wineh Pl ayer

the i oo oo itles il eiet Ofin 1008 oRlse ARIRDD: GiiEtos JudlaWbtbtit Badhd oo of

the cloud, aplayeansil lﬁlaeim&ki\b@ theamefiedd Sohribehadrdrihayier thaprotakiity tha thkef end
agai nst the 6 Jun cl oud ﬁ;}ﬁanCh as donnin gas mask before

entering ¢ hePlYeEiRhgh 8*6%’1@%?@ 1 i hesniasened wiIFRe R ERie bY heaBoriG 1t he
probabijsi ty Eé’tﬁtecfe’ﬂ%yHk{sﬂ'ﬁ%nt%rtd/or@%ns%fsf(ﬁSttlﬁt@ter\éd)t»bﬁhlﬁ 'tﬂé‘ﬂayet Unit g5 gboud
remai ns relatively concentrated and | ayer has not takKen sufficient
measures to ekempigdhe fst et the playes isdy aron@ h@ﬁlﬁotltféthpf Gomuntight ryaythqé@tettmabxal ayer

Wil | be affe dto

be ! ﬂeﬁ% &ﬁh&gf e)sr% p%ﬁfltt% Oéll%'a%mgh‘%@fm ngosrrttﬁl(%t d‘ﬁ}’s @%&%(ﬁ&f been

affect ed by thhplagdraud cohlmtqdaothetmai)&rUeﬁﬂei:t is determ ned by referring to

a table that cor to the. t of . weapons that. has creatthhe cl oud,

The i e at i CHIPRREY b amylaEd PR s TORaHtne (e FYSLlo GHCRE: on o

the cl owd, amkls3ayndisf RPSHINE toTBRTEILAS cdhifltert10€ WhkRY OlayEradnit BisedRicr@ingef end

agai nst the cloud The particular entry to the table is 10 preferabl

sel ect ed by tapy playasilias Sedancafigeted briitheaminefielddn mp«mp,cthempwfon@mbég 1

i kely. HOWeXG LoD ARl IRIDANLY S oSROIREIRR e 1hDE PORICRECAANANLAON. T he
ncl us! e

particular injury 1s se ecte from
particul ar nemtrércomnputehl @hremnfes thmalocativnifionethé m@thl mmdﬁm andgeeérmesjam t he

central 1 ~ co ut er 1. a he PI er Uni t n|f| ant |
fromthe way‘g’ea(ﬂ’ aolé)g "ﬁ’é?r]\éi“‘ti %?F‘Pt‘ E‘lﬁ’l"it’q%g‘ aH’é{ 8 thied Y
transmgst ed pigyet RErARRE itk ld‘cﬁmnﬂbeﬂon&)ehnﬁr{eo’('hn@névﬂ%efﬁkd espomb tueat\dm ch

stores preprogramed exercises. 1n addition, the Player Units 105 nay be

progranmed bij ttanemigedyepll Phyonidnist Kéy Whee thesnekigplaxer tiaverseschatilogation, Kee nanner
in which the r I may
vary signifi %eglh@ bC%mpr %)e%xg‘ﬁ)arg?s ?degié@érglobmg vheas%nls%reaﬁﬁgqgedrﬁi?cag%ﬁ ﬂm &g P' 101,

cont r o/ r el ayplajeatd bm&rs‘eQBataachnE?h ayledetdiatd Smihe SWadd thbahiel siyer &ﬁlvem@eﬂat i onal
prograns that aJlow themto execute the functions described. A~l~l~ID~

~HF~" 6 Julesatopgbatgdayer haseasrvhisinprobstily pldgienmunetieaute @ray 19PT% ﬁmgyst em
( ,100) for Shillofbnl deerhllit (R baGH B Be iMEARBATaRR: Bl A Bk, ofla%t,utélonguér means
(407) for specifying a definition of at | east one weapons area (501) to

i ncl ude i nf oequpmennpldgf} ni ng a perinmeter and information for defining a
type of weapon and a terrain associated wth the weapons area, neans (401 )
for transmtting a definition of the weapons area, and at | east one player
unit (105) assigned to a player, including 10 nmeans (30l } for receiving
the definition of the weapons area, |ocation determ nation equi pnent (307)
for determ ning the |ocation



of the player unit, a processor (303) that conpares the |ocation of the

“ player unit to the perineter of the weapons area to detern né Jumet2002 t he
pl ayer assigned to the player 15 unit will be affected by the type of
weapon associ ated with the weapons area, and a nenory (305) for storing
casualty probability information specifying an effect on the player of the
weapon associated with the weapons area responsive to the Location of the
pl ayer unit, ywhagederised in that the system further conpripggfijsogidksdgeans
(303) for adjusting the tinme interval between successive determ nati ons of
the player unit location in response to-¥-th the player unit (a)

approachi ng the weapons area, or (b) being within a predeterm ned area
surroundi ng the weapons area, or (c) being within the weapons area. 25 2.
The area weapons &Vﬁeﬁ&tpla‘gérrﬂéloaitbmwSﬂméf?p@&f;ﬂkﬁi faylbe Eatisideed 16 Ol Ng:
at | east one supervisor c%gﬁgumt (105) assigned to a, supervisor,

i ncl udi ng medysthe BH‘.V)“’F%?”& Gis 19 'P‘“r&jseéiﬁ%ﬁ%%%’i‘%}e diparehisle defonptesa ming o t y

probability 'ffagﬂemwmgvamms’y Mcs&@gdmyﬁuseléawce@scﬁhag@Qr.’fn ) ReneR YT ;
and neans (301, 303) e player unit for receiving the supervisory

changes to t wgrsemlebalsmimsenpmblmmbret secomdagyr explosions maylo¢oor lmmlmwwgatt he
stored casua robabi Lity 4.nf rma,tl n_accordi June OOZ

The area V\/ea%%g'%g?‘}c&?f‘goagﬁ'rﬁfﬂ PiEnd %P’@?ﬁ Eﬁggﬁs e'?)Of?ﬁef?rﬁ%ﬁn '@3%101\9 ng
means 1, 3031 vieh a@lHydsUnin 003 det@mitiel Gt it das ddf@awdamhe aid deperty@ap®central
associ ated wi th the weapons area responsive to the terrain at the | qcation
of the pl ayercomppter s rb@ GeHral gpmpyter psaspes whether torgpatagt etherreaphyfdaver Yaits

simul ation sygh gMidibrimidd »@Hé@ﬂe?‘su&%ﬁrhgct 9&@5{&09%@%&&&%@9 %@%ﬁsur €

pl ayer unit ! 105) assigned to a str ure or vehicle 1nclu ans (30i)
for receivingr taﬁe:tedbtﬁy secoridary axplosibes. Wealp Blager dingtal 05| ip peeldaded w:hemhabnlﬂmg

equi pne (3Q4) .f det er catd.on of truct ur unit,
10 a pri(;l%:ess bae(sé@é‘ﬁh atﬂﬂw the %thmt?%&, (foeérémcc latt?rgltaﬁma%etarsuac ucglémé tglﬁe

unit to the wwmed prrobﬂflhtjz bﬁemmamnsl cdfrpater 00 idadiedtes the thW Téyee Unit DES was
structure or v |clea ned to the structu epl aiinlt w | be af fected
by the t~-typet fV‘C\'/Vé‘é( ﬁ“ ke playsrithet WP?‘?“*F p%l‘n'@ progtive;eRadipeRt ( 305)

for storing siHehsleKiQe PRSEANiY108TRRARINES thi: it s QETRItbPR mim aﬁﬂ%ﬁcfrbé't@%ean
effect of the weapon associated with the weapons area on the structure or

vehicle r es meﬁal@mmltqf Hel, theeantrad porpputervisfings p new.gireulpy afipeted erﬁﬁvfcowa‘rreans
(301) . f %?rﬁgge sur&%dgn tlrlengcaﬂom{ﬁﬂ ﬁe@ﬁc‘ lilidrg ﬁI{lt l%gtamﬂ;r 5&'% & area
ed w he weap i & ¢ e. an

associ a ns ar ure or ve nmeans
(303) for adjwseittenall bﬁ&e&tﬂ‘eégtou@@f!’h@e:ﬂl]xﬂgsaos oEadhtmayeeBIpmnoasl&oebmm with

Structure or WERFERds SBe SPLTHEBENS “Bhr0 ek AT APy HOBFOR I OIG) ai m
4, further coigdhddsd GSuaR9CaNdilltanaNeMHhiR dAibolBRRS p{a;%&musl 105 dhectiylcai@dr uni t
Far transmtting the effect on the
other nearby Player Units 105 to report that they have been hit and to allow the receiving
20 Player Unit 105 to evaluate whether the player to which the receiving Player Unit is assigned
has sustained collateral damage as a result of its proximity to the Player Unit 105 that has
been hit.
It should be noted that the type of player to which the Player Unit 105 has been
assigned will greatly affect the probability that the player will be damaged. For example, the
25 probability that a foot soldier that detonates a mine will be injured is far greater than the
probability that a tank will be damaged by the same type of mine Accordingly, the
probability that is used in each Player Unit 105 preferably takes into account the type of
player to which that Player Unit 105 is assigned when entering the weapons area 102 as well
as the type of weapon that is encountered. Furthermore, different types of mines and

30 differing mine densities are preferably taken into account in determining the probability that

a player will be affected by a mine when that player enters a minefield. Still further, when



pl ayer of the weapon associated with the weapons area; and second receiver
"means (40 t ) for receiving the weapon effect on the player BaJumes202i tted
by the second transm ssion neans 6 The area weapons effects sinulation
systemof Caiml, further conprising at |east one supervisor player unit (
1 US) assigned to a supervisor, including means (301 ) for transmtting
supervi sory chances to the casualty probability information stored in the
pl ayer unit gspdoped to the player, and AMENDED S1~EE~ 6 paimesodRéass Nneans
(301, 303) in the player unit for receiving the supervisory changes to the
casualty probability information and for?3nodifying the stored casualty
probability information accordingly. 7 The area weapons effect sinulation
systemof Caim5, further conprising: 5 neans (303) for adjusting the
erect can t heplayenesterscd mintfeeldydwPlayenidsio t0awididnlyi determine whethpraths playee sas
responsive to.the terrain at the |ocation of the plover ynit assigned to
e’ ol ayer . Seorpydht Bingolis e cash FEED Bty Blo FopCigE Elna Ly e u RS
further conpfsiapplogimaddly dqaalss siie t}setarcctﬁa@rcﬂ'tmlfﬁay@ﬂombh détemﬁn@@cﬁhﬂmd to a
structure or vehicle, including 10 nmeans (30 for receiving . the

definition obeingisedleHoysrrample.afp GF B heingysed at toe tacatinnidsteraiging paripient 3¢77) f or

determ ng ng | okl of LA Lk L1 55 03)

t hat co?par egﬁg‘ﬁégf‘g%ta@?gﬁ; of ? ﬁg /rs!t*ﬁfg%tgrrs ’E‘kp ‘3‘53‘?@5‘%‘? %sq’t“g&e'(ta %gﬁgceifrl?y@ngt er of
t he weapons ®nid0§ mtaleberess nbapphoxirhately tamameters ucdiameieroAs v phyeltavdrSesaksi gned

to the strtctur | aner Lt evil) be affected by.the type of weapon

hosoct ar ed. witiste R ataBiLY Ak blaveras PStals Mins R uddiBF g P OB o
casual ty probwrhidehietbidublaraior the nsipeieidf yi ng an effect of the weapon
associated with the weapons area on t he structure or vehicle responsive to

the location of tRee efthebensfits opthapessent inyentiomny they 2 vigmvarieypf yniges can be
transm {4 i ”gsihﬂlaiéa?ea%ﬁdﬁg difteteht éﬂ*@@ts@“h@?faf/é? thtafbgcéiﬁ?e?% m Ei% Qﬁdeeggx"“ th
t he weapons area on the structure or vehicle) and neans (393 or adj usting
the ef fect ohavirgea giffasestr probabilite of\beimg detasataichiatastl paitichlat type of player. The
differences in the effects are taken into account in the present invention by altering the
manner in which, and probability that, a player will detonate a mine and by altering the
probability and types of injury and damage that will result as a consequence of detonating

15 a mine.

Simulation of Projectiles
The present invention has the ability to simulate effects of an area weapons system
which launches projectiles at ground targets. These projectiles include mortars, rockets,
missiles, artillery, smart bombs, etc. Projectiles that are launched against airborne targets will
20 be discussed further below in a separate discussion
The basic operation of the present invention with regard to projectiles is essentially
the same as for minefields with the following significant differences Weapons areas
associated with projectiles are typically defined some relatively short time after a commander
calls for a strike. The present invention preferably allows both the players who will
25 encounter the weapons area, as well as the commander who orders the strike to be trained
Therefore, in accordance with one embodiment of the present invention, when a player
acting as commander orders a strike, there is an approval process that must be either

simulated or enacted by other players



weapons area responsive to the effect of the sanme weapon on the structure
"or vehicle. 9. A player unit (105) for determ ning the effectsjurfe 2002
simul ated area weapon ~5 on a player, including a receiver ( 301 ) fir
receiving a definition of at |east one weapons area (501) froma renote
source, including information defining a perinmeter and information for
defining a type of weapon and a terrain associated with the weapons area,

| ocati on det ewmggu,g‘;,bpn equi pnent t 3G7 j for determ ning a | QemaidegRss8é t he
receiver; ~~~~~ D s~f~7" 6 June 2002 35 a nenory (305) for storing
casualty probability information specifyi2dg an effect on the player of the
weapon associated with the weapons area responsive to the Location of the
pl ayer unit) and processor neans (303) for determ ning 5 whether the

recei ver is | ocat ertheapproval ptrdbess\m&b@ﬁ&ulafeéay having theicamithacier cafl for aptrikeas

assigned to the recei t associ ated wi.th the weapons area
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determ nations 10 of the receiver location 1n response to the receiver (a)
appr oachi ng t who teksegrommandefiomshe qopymandery dBaggdiani the imfqsmatien enter¢dn the cantesd
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accordance with one embodiment, the central computer 101 places limits on the commander
15 to ensure that maximum values are not exceeded. For example, some weapons require a
predetermined reload time, and thus the maximum number of rounds that can be launched
in a predetermined time is limited by both the number of weapons available and the
capability of the particular weapons. In addition, a reload time is preferably considered in
determining the maximum number of rounds that can be fired within a particular amount of
20 time
The central computer 101 accounts for delays in the approval process when
determining the time at which the projectiles will begin landing within the weapons area 102.
Once the Player Units 105 receive the information from the central computer 101, they
determine whether the player to which the Player Unit 105 has been assigned has been
25 affected by a projectile. In accordance with one embodiment of the present invention, in
order to simulate individual projectiles landing at different times, each Player Unit 105
determines whether the player has been hit by a projectile a random period of time after the
time at which the projectiles begin landing within the weapons area 102. Therefore, each
Player Unit 105 will determine whether the player to which the Player Unit 105 has been
30 assigned has been affected by a projectile, and all of the Player Units 105 within the same

weapons area 102 will alert the players at random times for each simulated volley of
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the Player Unit 105 assigned to that vehicle or structure reports to the central computer 101,
which in turn sends a message to any Player Unit 105 assigned to a player that is in, or in
close proximity to, the vehicle or structure Thus, the present invention accounts for
collateral damage and takes in to account that players may be inside a structure or vehicle.

20 For example, a player inside a tank may survive an artillery barrage if the tank does not
sustain a direct hit.

In addition, the probability that a player will be affected by a projectile will preferably
be greater for the first volley of an artillery or mortar attack, since the players will typically
take action to reduce their vulnerability once the attack begins The present invention also

25 has the ability to “suppress” soldiers that are within a weapons area 102 that is actively
receiving projectiles Suppressing soldiers preferably includes at least preventing soldiers
from discharging their weapons. The duration of the period of time during which soldiers
are to be suppressed preferably is programmable, but may be determined as a fixed

parameter determined by statistical data
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the effect of the mnes_5 associated with the sinulated mnefield on the
structure or '0etckpE thedﬁﬁyer Units 105. Each Player Unit 105 then determines whether the

associated player is within the area 102 and the result based on probabilities associated with
the area 102 as transmitted by the central computer 101.

15 Since projectiles have the ability to affect structures, as well as equipment and
personnel, the present invention allows Player Units 105 to be assigned and physically
secured to structures, such as bridges, buildings, and obstacles that might impede the
movement of personnel and equipment. These Player Units 105 preferably operate in the
same way as Player Units 105 that are assigned to, and carried by, vehicles and personnel.

20 The capability of all Player Units 105 is preferably identical, thus allowing for lower cost
manufacture and greater economy of scale Accordingly, a Player Unit 105 can be placed
at the location of a structure without the need to program the location of the structure into
the Player Unit 105. The Player Unit 105 need only be assigned to the structure in order to
determine the particular table of damage that should be used in determining the effect of

25 being hit by a projectile. Once a weapons area has been defined and transmitted to the Player
Units 105, the Player Unit 105 assigned to the structure determines the effect of the weapon
on the structure in the same manner as described above with regard to mobile Player Units
105.

In accordance with an alternative embodiment of the present invention, the location

30 determining equipment 307 (Figure 3) is not provided with Player Units 105 assigned to

stationary, i.e. non-mobile structures Instead, the location of the structure is programmed
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the playasr, cﬂﬁpegggrt{)ﬁ‘%g-éﬂa};ep@hmg he nethod further conprises: adjusting
i ndepefide y ?or each p

(step 15)) n pl ayer unit, the tinme interval between
successive determ nations of the player unit location in response to (a)

t he player unjt proachi t he weapons area, or (b) being wthin a

predet er mi nedk’ﬁ’f‘ézg@@f’g’ﬁﬁ%mfdﬁﬁﬁmfhe weapons area, or (c) being within the
weapons area. 6 FhdpLeséitQmentith aéd hab the iR tAGmAL didekesdlysienss, k8cH sy t her

conprising the steps of. nonitoring the behavior of a player assigned to a

first player Radesies efr amisgiorali gens( adepiriye-thainguissiles InHbe sassuefl tiy defense
probability ip i | j tee I » Rl Tl ive to
Phe moni t or ed Biaay. BERASAEGhELRH dihid L HEmE bf i B AMET ililuded SETRARE VP,
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O o o RS S b 5 s o3 by voencr.
Ah. Ay. A, . A. AAnfdrfdtiofliito Aies At ARHmPutSI0 1AT @S iffortaiad s G 18.dAR @ ANolume of
A @PzFe. ) I_space in which air defense weapons can affect aircraft that fly through the dome of fire. The

dome of fire can be defined as a simple geometric shape, such as a half sphere, or as a more

15 complex geometric shape formed as a composite of simple geometric shapes. Alternatively,
the dome of fire can be defined by locating a number of points on the surface of the dome.
In addition, the user entering the information into the central computer 101 can select from
a menu of predefined shapes for the dome of fire. These shapes can then be manipulated
either mathematically or graphically in order to define a desired dome of fire.

20 Aircraft are each assigned and carry a Player Unit 105 which is essentially the same
as the Player Units 105 assigned to ground personnel, vehicles, and structures. When the
location determining equipment in the airborne Player Unit 105 determines that the player
to which the Player Unit 105 has been assigned has entered into a dome of fire, the Player
Unit 105 begins calculating whether the player has been affected by the weapons associated

25 with the dome of fire, in the same way that entry into a weapons area 102 causes a Player
Unit 105 to begin calculating the effect of a weapon on the ground Furthermore, the Player
Unit 105 will respond to a weapons area 102 being defined while the aircraft is on the
ground in the same way as any other Player Unit 105 that is within a weapons area 102
Calculations as to the probability of damage and the possibility of collateral damage due to

30 an adjacent aircraft being hit are made by the Player Unit 105
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In any case, a cloud is first defined by the user through entry of information into the
central computer 101. This information includes the type of weapon, the target, the delivery
system to be used, and other such information required for the central computer to
determine the initial characteristics and location of the cloud that will form as a result of a
5 cloud forming weapon The particular cloud forming weapon may be selected from a menu
which includes a wide variety of weapons and associated delivery systems, including nuclear
bombs, gas canisters, gas grenades, chemical warheads mounted on missiles or rockets, etc
A commander of the simulation initiates an attack by ordering the use of the selected
weapon. For example, a commander may order a nuclear bomb to be dropped on a
10 particular target location at a particular time If the time that is specified is sufficiently
distant in the future, then the central computer 101 will broadcast to all Player Units 105 a
message that includes initial coordinates of the nuclear cloud that is released by the
detonation of the bomb The initial coordinates will take into account the requested target
location and the accuracy of the delivery system used. Sophisticated algorithms may be used
15 to determine the probability that the bomb will land within a particular range of the target
location if the effect of the weapon is relatively small with respect to the accuracy with
which the weapon can be delivered However, in the case of a weapon that affects a
relatively large area, the accuracy of the weapon may be insignificant with respect to the
effect, and thus need not be considered
20 The initial location, size and shape of the cloud that is formed can be defined by any
one or combination of techniques, such as: providing points along the perimeter of the
cloud, selecting a shape from a menu or table of shapes, selecting a scaling factor: selecting
a combination of shapes to be overlaid in a selected manner; or by defining a mathematical
formula which defines the location of points on the perimeter of the cloud. It should be
25 understood that other means for defining the location, size, and shape of the cloud may be
used Tradeoffs between the amount of data that must be transmitted, the accuracy of the
model, and the ease of entry of the data by the user will typically determine the particular
implementation of the data entry scheme to be used
As the time between the initial release of the cloud passes, the location, size, and

30 shape of the cloud changes In accordance with one embodiment of the present invention,

these changes are implemented by broadcasting new information regarding the cloud at
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as the location, size, and shape of the cloud changes, the effect of the cloud may be changed.

Both the probability that a player will be affected and the nature of the effect may be
changed as the size and shape of the cloud change. This change may be implemented by
having the central computer 101 broadcast to each Player Unit 105 updates to the

20 probability that a player within the cloud will be affected Player Units 105 that determine
that they are within the cloud use the updated probability to determine whether the player
has been affected by the cloud Each Player Unit 105 randomly selects from among a list of
injuries to determine the particular injury that will be sustained by a player to which that
Player Unit 105 has been assigned.

25 Each Player Unit 105 may be pre-loaded with all the information that is required to
determine the probability that the player will be affected by the cloud In addition, the types
of injuries that are likely to be sustained may be stored within each Player Unit 105 When
a Player Unit 105 first determines that the player to which the Player Umit 105 has been
assigned has entered a cloud, the Player Unit 105 may determine the type of weapon that

30 has created the cloud, the time at which the cloud was initially created, the initial location

of the cloud, and any defensive measures that the player has taken to defend against the
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selected xom the table at random.

Conclusion

The particular manner in which inforrnation is entered and/or received by the central
computer 10} and the Player Units 105 may vary significantly from the ways described
herein. More particularly, the data may be transmitted to the central computer 101 from a
tape or diskette which stores preprogrammed exercises. In addition, the Player Units 105
may be programmed by the player to whom they are assigned. In addition, the manner in
which the probability that a player will be affected is determined may vary significantly from
20 that described herein. The central computer 101, control/relay stations 103 and Player Units

105 all have stored operational programs that allow them to execute the functions described.

AMENDED SHEET
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10 means (301) for receiving the definition of the weapons area,
location determination equipment (307) for determining the location
of the player unit,
a processor (303) that compares the location of the player unit to the
perimeter of the weapons area to determine whether the player assigned to the player
15 unit will be affected by the type of weapon associated with the weapons area, and
a memory (305) for storing casualty probability information
specifying an effect on the player of the weapon associated with the weapons area
responsive to the location of the player unit,
characterised in that the system further comprises:
20 means (303) for adjusting the time interval between successive determinations
of the player unit location in response to with the player unit (a) approaching the
weapons area, or (b) being within a predetermined area surrounding the weapons area,

or {c) being within the weapons area.

25 2 The area weapons effect simulation system of claim 1, further compnsing:
at least one supervisor player unit (105) assigned to a supervisor, including
means (301) for transmitting supervisory changes to the casualty probabality
information stored in the player unit assigned to the player; and
means (301, 303) in the player unit for receiving the supervisory changes to the
30 casualty probability information and for modifying the stored casualty probability

information accordingly.
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structure player unit,

10 a processor (303) that compares the location of the structure player unit to
the perimeter of the weapons urea to determine whether the structure or vehicle
assigned to the structure plaver unit will be affected by the type of weapon
associated with the weapons area,

a memory (305) for storing structure casualty probability information

15 specifying an effect of the weapon associated with the weapons area on the structure
or vehicle responsive ta the location of the structure player unit, and

means (301) for transmitting to the player unit the effect of the weapon
associated with the weapons area on the structure or vehicle, and
means (303) for adjusting the etfect on the player of the weapon associated with the

20 weapons area responsive to the effect of the same weapon on the structure or vehicle,

S The area weapors effect simulation system of Claim 4, further comprising’

second transmission means (301) in the player unit for transmitting the effect on the
player of the weapon associated with the weapons area; und

second receiver means (401) for receiving the weapon effect on the player

25 transmitted by the second transmission eans

6 The area weapons effect simulation system of Claim 1, further ccmprising
at least one supervisor player unit (105) assigned to a supervisor, including means
(301) for transmitting supervisory changes to the casualty probability information stored in

the player umt assigned to the player, and
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8. The area weapons effect simulation system ot Claim 1, further comprising;:
at least one structure player unit (105) assigned to a structure or vehicle, including
10 means (301) for receiving the definition of the weapons area,

location determination equipment (307) for determining the location of the
structure player unit,

a pracessor (303) that compares the location of the structure player unit to
the perimeter of the weapons area to determine whether the structuwre or vehicle

15 assigned 10 the structure plaver unit will be affected by the type of weapon
associated with the weapons area,

a memory (305) for storing structure casualty probability information
specifying an effect of the weapun associated with the weapons area on the structure
or vehicle responsive to the location of the structure player unit, and

20 means (301) for transmitting to the player unit the effect of the weapon
associated with the weapons airea on the structure or vehicle, and
means (303) for adjusting the effect on the player of the weapon associated with the

weapons area responsive to the effect ot’the same weapon cn the structure or vehicle.

9. A player unit (105) for determining the effects of a simulated area weapon
25 ou a player, including
a receiver (301) for receiving a definition of at least one weapons area (501) from
a remote source, including information defining a perimeter and information for defining a
type of weapon and a terrain associated with the weapons area,

location determination equipment (307) for determining a location of the receiver;



10: 10: 10:; 10% & ()-,5 10% & ()-3"10% & () - #HH#H#KS$S$SSAEDC
10HL1096 & ()-9910% & () -9
109 & ()-10% & ()-S#l f10% & ()-L10% & () - $U98Ra&& dEbC 6 June 2002

10HL@ 10% & () -9

1096 & ()-10% & ()-910% & ()-910% & ()- G 10% & ()-' {((*e*+-

, dEbC 10H&1"10% & ()-&+10% & ()- &) "10% & () - &#10% & () -yL
""10% & ()-&10% & ()--,,,-j--...dE/ 10" 10"9y:
109 & ()-99"109% & ()-S810% & ()-96: 109 & 13- 9510% & ()- 9s310% & ()-..(.4. 9.

G/ OxY:/

a memory (305) for storing casualty probability information specifying an effect on the

10" 5" 10%6& () - 810968 () - #l 1096& ()-L1096& () - FL0%B& ().-#109B& ()- 10"

owl12h22" 3dE: playgyof the weapon associated with the weapons area respo

vetot

1096& () - 10%}%@2{%@%&' ()-109B& () - &S"1096& () - &1096& () - " 334>556658dE: /

10" &3 109%B& (

1006&' ()-+ 109%6& ()-*#109%6&' ()-#

1096& () - &3" " 1096 & RrYces B8 58836 OB)dr1 detemummgoR’ () - Z&10% & () - L$@0% & () -

105 105 1Q59; 109%¢&’ () - 8O4AARSL L) 2 ke EIRRETNME nY=5 1006 &4 () - 1 >
s$109%& ()95! & s$1owé4?()-%g@§¥%%&ed°é§§{ }79‘?“, $1ggé‘i@€?‘?‘3a§’ “f%%fg% & ()-G
@aD @ @YAAGE@ 10" " Y=s! y"ah @¥fett&n(a) player uesiBRAHIRIE Yearivey b OR4W4aDEr) assodiated

0, ! - 0, !
10948 () - $10%4&

_ N N * N [ 0 1 _
(ﬂ)’xe w:tls'a(x)pong' gre%?tﬁin W <x|c::¥l) R‘}e[p?'gl@ %Qodate%l? /668 ()-Y
characterised in that the player unit comprises:

means (303) for adjusting the time interval between successive determinations

10 of the receiver location in response to the receiver (a) approaching the weapons area, or

(b) being within a predetermined area surrounding the weapons area, or (c) being

with

10.
15

in the weapons area.

The player unit of claim 9, further comprising:

means (303) for adjusting the effect on the player of the weapon associated

with the weapons area responsive to the terrain at the location of the player unit

assigned to the player.

il.
20

The player unit of claim 9, further comprising:

means (301, 303) in the player unit for receiving changes to the casualty

probability information and for modifying the stored casualty probability information

accordingly.

12.
25

A minefield simulation system (100) for use in training, including:

a central computer (101) for receiving and storing information regarding a

definition of a simulated minefield, including a plurality of associated mines and an

assoctated terrain, and for communicating the information to a plurality of player units

(105) each associated with a corresponding player that may traverse the simulated

minefield,

30

euach player unit including:

a receiver (301) for receiving the information regarding the definition

of the simulated minefield,

location determination equipment (307) for determining a location of the

receiver,

35
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a processor (303) for comparing the location of the receiver with the
5 definition of the simulated minefield to determine an effect on a player assigned to the
receiver of the mines associated with the simulated minefield within which the player is
located, and
a transmitter (301) for transmitting to the central computer
information as to the effect of the mines associated with the simulated minefield on the
10 player assigned to the player unit,
characterised in that the player unit comprises:
means (303) for adjusting the time interval between successive determinations
of the receiver location in response to the receiver (a) approaching the weapons area, or
(b) being within a predetermined area surrounding the weapons area, or (¢) being

15 within the weapons area.

13. The minefield simulation system of claim 12, further comprising:
at least one supervisor player unit (105) assigned to a supervisor, including
means (301) for transmitting supervisory changes to the casualty probability
20 information stored in the player unit assigned to the player; and
means (301, 303) in the player unit for receiving the supervisory changes to the
casualty probability information and for modifying the stored casualty probability

information accordingly.

25 14. The minefield simulation system of claim 13, further comprising:
means (303) for adjusting the effect on the player of the mines associated with
the simulated minefield responsive to the terrain at the location of the player unit

assigned to the player.

30 15. The minefield simulation system of claim 14, further comprising;:
at least one structure player unit (105) assigned to a structure or vehicle,
including
means (301) for receiving the definition of the simulated minefield,
location determination equipment (307) for determining the location of the

35 structure player unit,
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deef gf gf f } #?YNCLO structure or vehicle responsive to the location of the structure plaver unit, and
10119, 810%;;&' ()-96s10%& ()- L, "109& ()-f,"10%& ()-!f," 109%& () ('I 10%& ()
-fggggg* g/ g| gbC10 means (301) tor transmitting fo the player unit the effect’ of the minés
associated with the simulated minefield on the structure or vehicle, and
10 means (303) for adjusting the effect on the player of the mines associated with the

simulated minefield responsive to the eftects of the same mines on the structure or vehicle.

16.  The minefield simulation system of Claim 12, further comprising.
mcans (401, 405) in the central computer for receiving information from the player
unit and for changing the definition of the minefield to remove areas that have been

15 traversed by the player.

17. The minefield simulation system of Claim 12, further comprising
means (303) for adjusting the effect on the player of the mines associated with the
simulated minefield responsive to the terrain at the location of the player unit assigned to the

player.

20 18 The minefield simulation system of Claim 12, further comprising’
at least one structure player unit (105) assigned to a structure or vehicle. including
means (301) for receiving the definition of the simulated minefield,
location determination equipment (307) for determining the location of the
structure player unit,

a processor (303) that compares the location of the structure player unit to

13}
(¥

the definition of the simulated minefield to determine how the structure or vehicle
assigned to the structure player unit is aflected by the mines assoctated with the

simulated minefield,
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10 19 A method (Fig. 1) of simulating area effects of weapons on a plurality of

players in a military combat training exercise, including the steps of
defining (step 3) at least one weapons area (102) to include information
defining a perimeter and information for determining a terrain and a type of weapon
associated with the weapons area;
15 transmitting (step 5) a definition of the weapons area to a plurality of player
units (105) each assigned to a corresponding player,
storing (step 7) player casualty probability information specifying an effect on
the assigned player of the weapon associated with the weapons area responsive to the
location of the player unit,
20 determining (step 9) the location of each player unit,
determining (step 19) at each player unit the casualty probability information
corresponding to the weapon associated with the weapons area and the location of the
assigned player within the weapons area, and
determining (step 31) an effect of the weapon on each player based on the
25 corresponding casualty probability information for the player,
characterised in that the method further comprises:
adjusting (step 15), independently for each player unit, the time interval
between successive determinations of the player unit location in response to (a) the
player unit approaching the weapons area, or (b) being within a predetermined area

30 surrounding the weapons area, or (c) being within the weapons area.
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20. A method according to Claim 19 further comprisiny the steps of.

monitoring the behavior of a player assigned to a first player unit,
transmitting (step 5) changes to the casualty probability information associated with
the first player unit responsive to the monitored player behavior; and
5 receiving (step 7) the changes to the casualty probability information at the first

player unit and modifying the casualty probability information stored therein.
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