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hi story afowe4eisy warfare is full of exanples of heavy capgpibéeSeddei ng
incurred when soldiers attenpt to overtake a well defended city on foot.

The World War keoo®ftt|l e of Stalingrad involved door to i I of
ground troops for man\%myveeks Ef fective ush‘ge of tanks,J ﬂmll wg M’BEd air

o sasoron MINREEMMAEN <. ces ¥, opeas ateanrage. o' the 056+ ool & var

era, Lhe U S mlitarySYSTENEAND METHODFORETRIEVENGIN th hos]Ei | es
| Tgnt y armed st o MUBETARTOPIRATISS AR URHAN TERRANLT i

terrorists and other hostiles and to elimnate these hostiles, rescue

host ages andg ?1%6 qﬁy%}aﬁw-attack. I n many cases unar ned
civilians arega soﬁg@gﬁ?ﬁ?ﬁt ey must not be harned if at all possible

The presence of civilians nmakes it politically unacceptable to use bonbs

and ot her heavy weapons under such circ tances. The presence of civilians
or so-called fri eﬁggb‘é@%f’ odlerp Bdarers iqfiemlew{]h@wscaavalﬁlqﬁb&my
attack. The Wodedf fer QuABS ahEHbA VBRI AEEHIReNdRE (P bR To& TRAB TG War
effective training soldiers in optimmdoctrine, tactics and weapons usage
in "mlitarylidaateadfiSulimgrad invdhasd dodr taadovr figMgTof grotmet wdapsdfor many weeks
necessary for _soldiers to receive rigorous training in environnents that

si mul at e r eaFtiestive usagsof tanksiatillery fad air pawenby tegifackersis gprsty impeded Speci al
weapons and i ?ﬂfd : i al so
benefi t fromB%%Er'r%elctg?é Farni *\%ﬁg?&;rr%lh&%géénaelrn ?’X{nﬁ%ﬁw@'ﬁcﬁrg i%‘sr}g%ﬁ%gla réll&%g'd

sol di ers wi t I the pusttdofd @at ¢rh.afie Wt £ niliRBEK eopegtdaddide maryleppageMehfsH)ith One
aspect of MLES involves a snmall arns | aser transmtter (SAT) being affixed
to the barrehossfesin uban settngss [hipinpisasingly necgssagiform amall ppmber of lightlyareed ne
gun. Each sol di.er. . i i j i |.oet and
on a body ha%cﬁ{gg{g tggré%t é;g&%oﬂé%%tb é@@h sﬁ@%fer{g ?%?gw%stgﬁogﬁifﬁ?tﬂg{nog ﬁle he

sol di er pul | snd taeliinagomhesetiostiles, rescub Réstapes pasecorefthé rea fldhpdduntei-atthenks t o
simulate the firing of an actual round or nultiple rounds An audi o sensor
and a phot o- Bpnny csessarmed civibansAte alsquresspt amibey must roehe erapd if 8649

detect the fj[] | apk. 1. nd;.si. fxul Ly a sem.conduct or

| aser di ode b #s?yﬁie?E%}fpe?%rggﬁgp&h%s?ﬂ%s grﬁ%g'méarl]%iuhs%g&gge?‘%gsee?mbnébar%n?owar d
the target isthbhiatpWégitns Qndédr satiDélEcamefané3CTMERRAcd bECiViNAdsar 86-chifgger beam
is encoded with the soldier's player identification &;@% code. Each

sol di er wear Bieadligs gisp ampedea yraditions methods of infanbpaUpck. 81 Agnt ine pl ayer

whet her he o, sh u red,a,particul are t of. ca | t. r _had a near
m'ssthe. 1 hstafen RS pRtd £UER st b et linE RRAB Y oflimBRS 2 ry
presently usgsctifd. BRtieSAdPNRPbNd tsabé i “WMikdAryt dpRtdtioRginNrbdaSe it predrspol di ers

conduct orchestrated assaults on buil dings defended by M LESequi ppe
enem es. Dur Thegefors, itds hesgssart for seldiersdn recgiviedgigorquaARYYNg inSnvigerments thain

downl oad i nf gr i on fyom each, pl ayer. control. unit t sess._whet her, or not
the sol di er sTUpE ATt RS ZounR Ardlior ol it ebside r SRS REr e B
ar ms Weaponstatli¢s§ SWATY tefib of Bcdl Mk EMBEcemeMapeSREsAAh aRb besesiRoin JifMP
performance is the location of each player wthin the building at a given
time of the Bx8Wgi se. This information is presently not available in
conventional M LES equi prment used indoors. It is difficult to track the
novenents of mlitary commandos during sinulated urban assaults because
they often take PF@QﬁadgryeS@m Bl Adb MRS Sinéd $63diER Gt 4 ﬂGIth)iéQntﬁgﬁtéaf
_infrared night vision devices. Therefore, it is not possible sinply to use
vi deo sur vei labearcogagement systenh (MIAEIS).nGné ssproit of MILiEfbinwolugstd smallzema teser i t

[ ' . . dell devi t | | ited f
raimning enviTOIMERIS EAFEREFES (o OF Ay aaca PAARTHYSERN R BB LAl ui ¢
the operati offiObr 4 e Nt RN 3bIdMY 1sEftell WY pRLalIIHCRIFEDA his Or hadRIm&ased
| ocating system woul d not be appropriate for sinulated urban training

envi r onment sanseeabedydfarneseadiipteddo ideteptsan infiareé thsery'bulhes” hiti Thé saddiet pulist ur es
such as stee| door franes,that would inpair lLocation accuracy. U trasound
posi tion | Octglp?rh%gegygﬁé%hgavylgpggfq ere e b?%’ﬁf)to %V‘B%feetﬁ?ﬁ%ﬁg Pr#t his type
of envi r onmesu A e6iadTR nilplé kdundd Ah abdiaBénsBREId d FIERS-ophE s@bsIan tIRPSIAT OUS
sources of ultra-sound noise interfere with the precisely tinmed ultrasound
signals frompre-positioned emtters. d obal positioning system (GPS)

equi pnent cannot acquire satellite signals indoors WO 02/ 10315-4

PCT/ USOL/ ~3GS9 -3 During a MOUT training exercise utilizing conventional
M LES training equipnent it is not possible to sinmulate area weapon
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M LES training equi pnent nust should be done as inexpensively as possible
to provide the U S. mlitary and its allies with the option of performng
"home st aty@m1ohkd/T training without having to travel to siRiALsabed,

hi ghly instrunented national training ranges such as the one located in
Barstow, California. In addition, any adq&jional equi pnent shoul d be
readily installed and should not require Tajor physical alterations to the
site. This is because it would be desirable to hastily construct and
instrument a building or set of buildings that closely resenbl es an actual
crisis | ocat feactahelfineg ofghe blenk ranndess amcgﬂ@ahmpuslmaLSE@qoadwow@grdtqdanmi ng

. therein with,l ion detection and. area apon effects features. For
Cramml o, nileSE jsRReRea gl R PES R BRRT ol Y P Bubt Siystifingl ¢ e

i nstrument edsightd ofl 8RAvdaPbn aheanrdred fadéribefd iPdhcbiR! With BRIsbldiBPlaer f Or ces

. before conducting the actual rescue operation. It would be un ulé expensi ve

to w re nockidsntification Iy goda Faeh soldictiwenrs a digitalsplayer eonjrad ynit (RBCHR that | n

o ib K hysi cal al j
SO 222 e TR R RS BSR A kB0 VR EP B SE B
purpose of i psds! HEBReloTehd VRniSAIRKE REnty MF EShEREEd MOUT exercise. SUMMARY

OF THE INVENTION It is therefore the primary object of the present
invention to provide a | ow cost system and nmethod that will provide

i ndi cati to i f the | i f. h n f. t
eam dur i ng a MOUTHE Doy oy Paseeply ws SRS sAhigmeatlodR MGl i AL -
equi prrent . em&a/séﬁ%@i condbdt/ desHdstratéd Bssdultsonl Huilhfngﬁﬂ%mﬂtbgmgsﬁf the

present invention to provide a | ow cost system and nethod that will enable
area weapon equippedenemiche Dyinmglsatcaledcafier agjion rifBeWs (AARs)iingjrusioss einse

tilizi ti | M.LE i t. It is.still th bj t gf th
present | nvereVHRed BIomayoREom SgRplaker sARrr o0 his W oathar o PPLEE seldier ngs
and ot her faﬁwelfam&&dﬁﬁop& thARRs %d’th@%ﬂd?&“yﬁ)fftl%r MaliERmb33gsbalRHT Cricall N9

exercises that permt location tracking and area weapon effects sinulation,
wi t hout maki teginstryctoreassessméng sf aszhulthieampedfatmanos isttbe lobetidnaafidacht pleger within
accordance wit ne enbodi nent of the present .inventjion, a systemjs.
provi ded forﬂ’FH’&ﬁWP&@t HEYerptime Pﬁthﬁﬁx?ﬁc %%H‘B’é‘f‘a'é?ﬂﬂﬁ PESRRHY: .Ot?}‘n@ablﬁﬂ em
includes at | LidaevEt BE g@n@;’%(m%rsg@i gidects weapon sinulator including a
first infrared emtter. A plurality 01n sets of infrared detectors are al so
provi ded, each set being worn by a player. A plurality of player units are

al so provi ded, each pl r unit being carried. by a player and connected to
a corPespondi ng sHtS @ﬁ?‘?{/‘ﬁft? Hrekithg Mvemgnts of B'I”t?%rfr@lnﬁlj“ ‘?St@r’gﬂ S’cc ated
correspondin IRt SN ] f : fikL st
infrared em fgﬁbglrgg?sg‘il%sﬁb:&%{%ﬁ%r?g%Hz}ffggarcgﬁ ect sla{g\ggrp%oﬁgsgﬁjnsur%%éé@f uzlgé
second i nf r aofidfraned hight vision dedckesofherefond)i it 8 netrpddsibler simplyweapeavideo an

al ternat e enbodi pent Ogafl t he system in_sf)ead ,of the stationary area e;f ects
weapon si nul $r¥illange. dpixared Haeking 59t viable optieribegantet Feauiemirorsandiaen on
si gnal encodgdichid @cs o Hefl duitdd BF ht M"a’ﬁ'nfﬁg e\l}ﬁrdnmﬁs%@é{hér%reoi fdg uni ts
so that an instructor can determ ne when an ere the player Suffered a
casual ty or waackdgy coudsiaterfElreewiph theaperation efithe convendongd MILESemimngret hod of
training players in an urban ?onbat envi ror’irrent. The net hod invol v&@ t he
initial stept@YPEgibrdagrbasedlofating systegt wayld et e 3npropriaht fof simulpteduriban s
SAT- equl pPedttréiFIFx}g 'ené}Fmee\ﬁfé?o%Qﬂx%e offhd R GHibhs iHAled b&TﬁkeoJﬁﬁ{'ng%g'uétHFets &h

i nvol ves installPng a stationary area effects weapon sinuldor 1na room of
a bui I di ng o4s spédhdoordumistitha mweald npak lecasonhicachchyUkfasouymdgysition Tdeatinget hod
further involves the steps of causing the players to enter the conbat area
and eni t t i ngSYSKMsAResocRE PERYeR Fubs Prwgle@@a@ Inghia typeaf eaVIEIMRENt Becarsebe

si mul at or at ' I [ i t j ngt h
of the ener g?%n&ﬁldengaéggﬂﬁ%eg a@@\%ﬂéﬁgl ppg%jE@&iﬁs%g?ﬁ‘égﬁgggéﬁgﬂeﬂg%ﬁ ared
« energy em t thd preciselyttinfedail@isoondsignaly feem @id-pesitionies amitters. GAdAUBOSiIEET - 5
PCT/ USOL/ ~3GS9 sinul at or. has a weapon effects code and/or a |ocation code
encoded t her &1MTHE S equipBertraprotiagguiressatedie signals ipdeorsecei ving the infrared
energy emtted fromthe stationary area effects weapon sinulator with the
optical detectors of at |east one of the players that has entered the
conbat area. The final step of our nethod involves | ogging the weapon
effects and |l ocation codes in the player unit of the player that has
received the infrared energy emtted fromthe stationary area effects
weapon sinulator. In a nodification of the nmethod, only a |location code is
emtted by a stationary |ocator which is |ogged by the player unit. BRIEF
DESCRI PTION OF THE DRAWNGS Fig. 1 is an illustration of three lightly
armed SAT-equi pped sol di ers taking cover behind a block wall and assaul ting

N w g, N o -,



away during a MOUT training exercise. Fig. 2 is a diagrammatic illustration

of a side view of two soldiers in different kill zones of a stationary area
ef fects woap@hosisgul ator attached to the ceiling of a roorpdTnU%Q/gg cglance
with a first embodi ment of the present invention. Fig. is a diagranmatic

illustration of a top plan view of three fol diers in different kill zones
of a stationary area effects weapon si mulator attached to the ceiling of a
roomin accordance with the first enbodi ment of the present invention. Fig
4 is a diagranmmatic illustration of a second enbodi ment of the present

i nvention that |nBuu@@NK)IﬂEdram%nemgﬁewamcomantlcnr@l MILES4saining t hat a
_area effects vve&HTLl)on Si n_ det onat egﬁand/o %re to

o on t he’ beehBAReE s fofrRdbin AL S e S A et &8 it d¥inaflaf bf £ Bindry

5 is a schengfehsdedbaf, amil Eygﬂeﬂ of bﬁéﬁ.cﬂm(%)&m%apcﬁ OWhife ih’éseat?/ B&TARdl C
di agram of the second enbodi nent. 3G5. 1 DESCRI PTTON OF THE

PREFERRED EMVBSIIONENTSS PaThd sbaulated @59 cgnnglex area|weapon etf@ss syhueme(AlwgﬁL |sn}char med
soldiers 10, 12 and 14 t ass ng a

i e e SRt Gt e hARES Fminlemiief of Sine iRt rog ot Pbbisacas i

12 and 14 arg Wl}ﬁﬁio@l'lé&tnﬁms{enﬁﬁ&ﬁwiﬁm&fw%s@ﬁsn@é‘gul I\%aCh equi DDEd W'th
M LES SATs 24 an respectively. The weapon 20 is an 6A2 assault rifle

and the weapon 22 is an M249 squad automatic weapon. Wile a porti on of a
mlitary commando,unif .has tJieen illustrated i oul d

under st ood t hat poNY pdditgnoflecationg Brpﬁgzleap%r}@ %?aé‘érr"rﬁfﬂ CofkPd coul d
utilize the ﬁﬁEE§Wa?|£l% ﬁtplﬂfé?lt ﬁbﬁﬁht OS‘Ee @Sﬁ@éﬂneﬂaefngl\?éi}eﬁpésﬁ%sto gfmﬁ?gEd

per sonnel are gener referre herein as "players.™ Each
sol di ers, sutha (AS. mihitagy end i10glliesewthstha optdomef pezformmg “homeishiapgeOERt 30

equi pped with sets i sk-shaped optical infrared detectors, 32 that detect
i nfrared radﬁr%{{‘%W“?’H‘é‘?h‘ﬁ"ﬁ‘ﬁﬂﬂé‘g%gt‘%é?@%'c?‘é‘ﬂ) tnﬁﬁwn%ptﬁf pasignal{Eainipg y or

near mss f'f gg%sg}scﬂ iﬁh?@ﬁe Rtared 1Bikslos, €alifdrtip 'Iﬁ'%&icﬁﬁoﬁ Ry Q&Hdn&l{aﬂg 18. The

casualty cou or an injury of a predeterm ned severlty t hat
coul d i npedeequipmédnt sbauld lnerreedqlgmpdtaﬂled'ﬁhé shold astadquigednagor physical aiterztionsdol y

emtted by sem condu r | aser d| i de the SATs at an opti cal
wavel ength o eé‘é‘bnﬁ% qu’ﬁeﬁi"ﬁé“ﬁ g‘?sér&ﬁ%lfﬂj %SBUrCOH%{H{?ﬁé‘E‘gW?th\ﬂ/ay of

Lo, o GO e R 0k OB L

entitled "Laskess Sehehisal AMB ESFirssdyMQUET trainidpethersini wieh Westidnadetoceomndvregh i s
i ncorporated herein by reference. Each soldier_carries a player un|t 34
(Fig. 2) whiveapog eﬁeﬁﬁ&@%@ Fer enaplens makeghifdiniebbs aypen tmral cauld hawed | ogs

MLES event Sbéeﬂtcgngtﬁxgteﬁeﬂgﬁ?fn&%a\?&{nghﬂ%f& a]%]s%t Lra{Bngt ec){ frdet é?c%al%’rgg% as a

casual ty and a near m ss ooter s”i |ty
whi ch i s encisderd comdiicting thefabmalenésdmsxpmahemrmaﬁoxﬂdlbe s:kdm;te«rpem\&% wily way of

exanpl e, the pl unit be constructed in accordance with the pl ayer
uni t di scl osibek pildingsandigiathyid Recarsera%v%ﬁouq the fuee 0 Mo eases; domaney
entitled Optic
Det ection Si etrp (fgkl réﬁgﬁ‘lgé |}§%'ai_ﬁ}%ﬁielo§ﬁgﬁggtm§| Srg,ﬁ)é@%?{;?hg@ vﬁ%%{%el?lg?ﬂs:h Egé eby

i ncor por at edcdmanamal difinee fentkap@posd cfsvranichiinppthe Mrhdefora MUEES-based | S

referred to as a digital player control unit (DPCU). The aforenentioned
U.S. Patent MOUT exercise.

SUMMARY OF THE INVENTION

It is therefore the primary object of the present invention to provide a low cost
system and method that will provide indications to instructors of the location of each
member of an assault team during a MOUT training exercise utilizing conventional

MILES equipment.



WO U2/1036s~ _'j_ PCT/USQOL/.13GS' | 5,476,385 and 5,426,295 are assigned to
Cubi ¢ Defense Systens, Inc., the assignee of the subject application.

Ref erring wo okiigsss4 2 and 3, in accordance with the present g/ng(ﬂ”sgﬁ a
stationary area effects weapon sinulator 36 is secured to f e celi g 38

a roominside the building 18 which has been entered by the soldiers 12 and
14. The simulator 36 includes five infrarfd LEDs 40 that are spaced in a
circunferential array to provide a substantially omidirectional pattern of
em ssions. The infrared em ssions fromeach of the LEDs 40 in the preferred
embodi ment of t helsi smdtBdérobjedbofthe fb@afﬂmedudxptof;iruﬁdc@tdveam@yab'tmankdII zone
. sectors by an optical divider 42 E . The o tlcal divider 42 may be

i nexpensi vel weﬂmehﬂp’\/lﬂﬁnﬁh@@'ﬁ? a@ﬁmﬂleﬁe@ﬁﬁ@h@ﬁlﬁ’g dusingtedyIOLEpURIBING t he

i ndi vi dual LEDs 40 llTh B gg ME%er 42 |n not illustrated in Fig. 2. O
course the i fiTareilieiiecomysriony ‘¥ ed to nore or less zones, as
desired. The system of the present invention inplenents area effects weapon

sinmul ators and can provide not only roomlocation, but zone |ocation as
wel | . Thus all pI Hyestdl wthebebjbatdaf hezxerasenamgenttonéprprqjtlcheyaewstsm angl methesis)

time tag thej |nt L el zon hi net The
stationary at 5‘” Hl g”" 'hda ﬁ?’gmtsa‘@g’ &eaﬁ" @forgﬁ%ﬁggﬂg doors
on the groungiooT tﬁnﬁﬁcga&tagest}ﬁw?anaﬂoaaﬁahlmangrand BreARRAPET effeemsat i on.

Col l ectively these indoor and outdoor environnments, which can be

i || umi nat ed simuedinesyithous makingrang chaios physiesl modificationsiathedacilties” Al | pl ayers
entering an activated zone will receive via their optical detectors an
encoded infrared signal that simulates the detonation of an area effects
weapon such as a fippdoffaRaslien oﬁ@éﬁbodﬂﬁédtb?ﬁ@brés'@ﬁtllhvé?nhoﬁh@ﬁs&ﬁi1éb' ol ogi cal
weapon. The typical kill range would have a radius of sixteen to
twenty-five prwidefl fortraiting ptamrsanmqrbarmtmt tmdtoamenta Jbe sestemiingludes 86. The

t d identifi I d. by th
el ving aoleansne Saibg e eftects N eant Qe iR MEAR RS G SAREE 0 t he'
Pl ayer at t NaurdihyBr Sl diebiodiaPPhRYroOea HbPsAbBRERvcRR by ApRgaSed 1N

a subsequent AAR" A conventional MLE can record a zone

i dentifi cat i Arpluralityef playeraunith E‘eczbsineprumldecg each playes it being oartind by aplayer code,
along with a tj This informatio tored i nory of the

VI LES DPCL aRhEPmarats i aenpain vk ot airared vigieqiors 9 lasentme ot | 3129
g V\hen t heg R \Aﬁp& Snfil

"kills" or |(§1&%Pb e%/ée?i;@% g{)llfes(r%??rﬁrt Qﬁyum ngﬁgrhggﬁg*sg}nﬁzﬁ%égg{lﬁ} ese
zones nay beinsthestatiomepareh yifedts waapmatsenhlnor oed scond mrgrdd dmitermadwndedaorda t he
infrared em ssj ¢ ns |n each zone é have a <g(ﬁi que PI D COde-er,‘_,\%ﬁdﬁ%t her ei n
S0 that the RRRICSHAILAEEAeapak lnamitemnaie qpbomet of e WSea BFaneRMgi | | ed.
The energize f 36
can transm tgs%o by e ety WA ShANAGY 3k enty RELS 1 BRASMIGH duAls

pr edet er m nebbchtionesigmat exrcmééd inAhdnftpred erhistirewkich lis lnpgedishy thb playemmitPdtiavde
can al so be sent. Typically a pul sewgoﬂul ation enc d| g schene is

conveni ent | yARISIyCiirap teF’Bl?Fétheﬁé whegg\the,playqrys £ &asuplly QF 3 9aRMUSS; he
pl acement of certain area effects weapons within a roomor to sinulate the
sector confined effects of certain area effects weapons. In an alternate
enbodi ment of theThe present inveséemt dlsorproviies amethyd of trhiking pkyersonah acbaho t he

ceiling 38, along with their drive C|rCU|tr nIy{ransmtsr nd/ or
zone PID code%mtﬂgemltﬁmet dae metogyiyolygsithe | st et of eskipmingra PIHRUPIAL: | on,
but t d

D ot S TS SRR BB, SRR Sl PR Fenpble ah PRy AR TR

< weapon si nul method filrlties involvas insnallig taatationarh arcaesfests edapyn simulatustin W edam of n
the AAR to determ ne where a Ela yer was |ocated within the building 18 or

ot her conbat aaw@ansm&thﬁecomba 3784 ko freraspanlied by theplavets dbe mehiod fughert r om an
SAT.
ol ator gy B0 sRAPHILAGnE YR pidrers REertlhe, SOIRaY a3 Bt RurtFeaPo”

convent i onal erdrgy fecaithestatianaly @ea effqpasoedapoi sxmutmmmlandpucamasde:tgtms a
toggle switch or a trip wire activated Fl ectro-nmechani cal _swtch

exanpl e. Bot FPTARASELS with the opyeal drauclensth af the cneray emisd rdhe §A$xﬁqatpnad small
't t 46 and
2 mnual ot RaTsePlns Tt Bk kol SR i Dol el Il aBER (O o

weapon si rrul ator 36. Visual indication neans i n the formof a | um nous
rotating red beacon SO (Fig 4) can be attached to the stationary area

ef fects weapon sinmulator 36. The beacon 50 is illum nated when the
stationary area effects weapon sinmulator 36 is activated SO t hat the

sol di ers i rmedl at eI y know that they have been k| |l ed" or "injur ed Thi s
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or other structure or vehicle to indicate to players that it is out of
service. For exanple, where the LEDs 40, activator 44 and beacon 50 are
nount ed ony@ obhezdge. an RF command signal could be sent bypéﬂ§53lpﬁ£;9uctor
to the activator 44 when the sane is an RF pager. This conmand signal woul d
cause the beacon 50 to be illum nated and the LEDs 40 to emt kill signals
simul ating the expl osion of a bomb or an @rtillery shell. Players close to
the bridge would be "killed" or "injured"and the rotating red beacon 50
woul d tell players subsequently arriving at the bridge that the bridge has
been bl own uRimistof REYOWedpRn CIRGS B6lie dndr aZodatioR cSE@IFBAdCtheeMI TREMGS t he
» individual location and kill enbodi ment of the present invention The pager
46 is connectstap aftheomethod myotvep receeing tbe indragecbengegychmitied from the stetignagy 52

d 54, tively, t fi d ope;shot devi ce 56 int ted
clrouit 5oL A SesMeRoR syt GTERE s Rorsas ot Gad pre AL R hipSi i e
RF command i $a§ 8iitbred Yhe dinbah areh UdeGinaPétep bEGR VKb MvAINE 1BELIRE tHtGreabb®

stationary area effects weapon sinulator 36 energizes one or nore of the
i nfrared LED=flé¢tsand locatinn codps mphé playeriuoit af therplayed thdtlhbs reocived thhiefrated cui t

of Fig. 5 could also incorporate the manual input .swtch. 48 il]lustrated in
Fig. 6 Fig. @nerd eautusdiiom Hecstaiionp anriciortevaion Smulalatc {7 s madiiaiohh of
the present It RiBthbAonly4 [dR&tior (e ReGfitted By Qf'st_aEiB&rfﬁi%Ht%!r whithus 10pped E)hth%8
activate the beacon 50 through a triggering circuit 62 including one shot
56, a three tplayesunibunter 64 and integrated circuit 58. The device of Fig 6

can be de-activated by sending three consecutive commands to the pager 46
within a specified time interval. The devices illustrated schematically in

Figs. 5 and Gralr PESPRIPTIONOFAER RIAWREsSs rel atively small in size.

They can al so be powered via |l ow voltage wring in sem permanent
installations. The devices illustrated in Figs. 5 and 6 can be enclosed in

o e e s LS S
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Fig. 6 is a schematic diagram of the second embodiment.



-11 CLAIMS PCT/USAO /~3G 9 1 A systemfor training players in an urban
conbat environnent, conprising: at |east one stationary area effects weapon

si mul at orwig\wlgslispg a first infrared emtter; a plurality pof, &81$:398
infrared detectors, each set being worn by a player; and a plurality of

pl ayer units, each player unit being carried by a player and connected to a
correspondi ng set of infrared detectors +6r | ogging hits on the
correspondi ng set of detectors of infrared energy emtted fromthe first
infrared emtter in the stationary area effects weapon sinulator or a

second i nf r aDESCGRIATION ORTHEPROFERRED EMBORIMENTS weapon 2. The system
of Claim1 and further conprising an RF transceiver for receiving an RF
command for activating the stationary area effects weapon sinulator. 3. The

t f daiml =y | | a4 ncliHd ; I L
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sel ected froblotheval)r6Wad assasiing b Bgildiig 88 stRibidd 3rmed hostilés aB8ioH, diantean area
effects weapon detonation. 4. The systemof Claim1 wherein the stationary
area ef f ect saweapkds seldiens b2 end 14are s helding small amscwearaas dhand 32 eachd

oner oi ntho SqupREndld uPes ST AR R s 5RR Ry TheSrapaA b AT ¢

: _ erféct's weapon si udes neans for
manual | y act gssadlt Afle AAEths bdhpeiZD i ap MZM9qheatiifomeidMeapod. WIHER aSpstienoOf
Claim1l wherein the stati ona_r){l area effects vveann

a military commando unit has been illustrated in Fig. 1, it should be understood that

police officers and other law enforcement personnel could utilize the system and method

disclosed herein. Different types of armed personnel are generically referred to herein as

“players.”

Each of the soldiers, such as soldier 10, wears a helmet 28 and an H-shaped vest
30 equipped with sets of disk-shaped optical infrared detectors 32 that detect infrared
radiation that impinges thereon representing a MILES casualty or near miss fired by the
SAT of a hostile hold up inside the building 18. The casualty could be a kill or an injury
of a predetermined severity that could impede mobility, for example. The infrared
radiation is preferably emitted by semiconductor laser diodes inside the SATs at an
optical wavelength of approximately nine hundred and four nanometers. By way of
example, the SATs 24 and 26 may be constructed in accordance with the SAT disclosed
in U.S. Patent No. 5,476,385, issued December 19, 1995 and entitled "Laser Small Arms
Transmitter", the entire disclosure of which is incorporated herein by reference. Each
soldier carries a player unit 34 (Fig. 2) which is connected to the infrared detectors 32
(Fig. 1) and logs MILES events into its memory according to the time they occurred
such as a casualty and a near miss, along with the shooter’s identity (PID code) which is
encoded on the infrared laser beam of the shooter’s SAT. By way of example, the player
units may be constructed in accordance with the player unit disclosed in U.S. Patent No.
5,426,295, issued June 20, 1995 and entitled "Multiple Integrated Laser Engagement
System Employing Fiber Optic Detection Signal Transmission", the entire disclosure of
which is hereby incorporated herein by reference. A conventional MILES player unit is

referred to as a digital player control unit (DPCU). The aforementioned U.S. Patent Nos.



simul ator includes neans for dividing the energy emtted by the first
infrared emtter to generate a plurality of kill zones. WO 02/ 103GS~

PCT/ USO1L$p35H103dsd 7. The systemof Claim1l wherein the stpgiiXogideser ea

ef fects weapon sinmulator includes neans for providing a visual indication
that it has been activated. 8 The systemaof Caim7 wherein the visual

i ndication neans is a |lum nous beacon. 9. The systemof Caim1 wherein the
first emtter conprises an infrared LED. 10. The systemof Caim1l wherein
the stationary area effects weapon sinulator includes a plurality of first

i nfrared eni $4d638apndihgae29varsrassgned ta CyblsNedense Jystgms .- dthe assignse af
pattern of emesss'.or}s 1&.at.Ansystemfor training players in an urban conbat
envi ronnent , COH%‘F? saipRgc st at i onary locator including a first infrared
emtter and neans for encoding an infrared em ssion therefromwth a

. location code; a plurality of sets of infrared detectors, each set being
worn by a pl ayer, Referring tp|FigsaRiang 3.0n apgaadasnce withttBe presgnh inyeatiasra sigfianapei ng
carried by a_player and connected.to a responpdi et of.i.nfrared

ot ector o 1 oPr B Gefmer SRR I 3ruthls iF RSP I of FlpaLinkll b
infrared enep@i ¥ whidh hisBeh Bftefedibgtthd stidiaksad agdil4!t @he kifuldier Io0aathiges or a
second infrared emtter nounted on a nobile small arns weapon. 12. The

system of O fiverinfrared AEDsAQ that are epased ini agjreumiergntiab @siay &9 proyide a

substantially omnidirectional pattern of emissions. The infrared emissions from each of
the LEDs 40 in the preferred embodiment of the simulator 36 are confined to five
corresponding kill zone sectors by an optical divider 42 (Fig. 3). The optical divider 42
may be inexpensively made up of five radially extending walls that separate the
individual LEDs 40. The optical divider 42 is not illustrated in Fig. 2. Of course the

infrared emissions could be confined to more or less zones, as desired.

The system of the present invention implements area effects weapon simulators
and can provide not only room location, but zone location as well. Thus all players can
be localized, € g. their player units (DPCUs) time tag their entry into certain rooms and
zones within the room. The stationary area effects weapon simulator 36 could also be
placed outdoors on the ground, on a structure such as a bridge or in another location.
Collectively these indoor and outdoor environments, which can be illuminated in zones,
are referred to herein as “combat areas.” All players entering an activated zone will
receive via their optical detectors an encoded infrared signal that simulates the
detonation of an area effects weapon such as a hand grenade, bomb, artillery shell or
chemical/biological weapon. The typical kill range would have a radius of sixteen to
twenty-five feet from the stationary area effects weapon simulator 36. The time and
identification code of the type of area weapons are logged by the receiving soldier’s
player unit 34 and its effect can be indicated to the player at that time through visual
displays or audio alarms and assessed in a subsequent AAR. A conventional MILES
DPCU can record a zone identification number as a PID code using an unused
weapon/near miss code, along with a time tag. This information is stored in the memory

of the MILES DPCU along with other MILES events.



receiving an RF command for activating the |locator 13. The systemof Caim
11 wherein each player unit includes neans for |ogging events according to
time of oowprmmaoess WO 02/103GS.t -13 PCT/USOL/ ~36s9 14., 'P/%S?l)ﬁ%k%m of
Claim 11 wherein the locator includes neans for manual ly activating the

| ocator. 15. The systemof C aim 11 wherein the |ocator includes neans for
providing a visual indication that it has®been activated. 16. The syst em of
Claim 15 wherein the visual indication neans is a |um nous beacon. 17. The
systemof Claim1ll wherein the first infrared emtter conprises an infrared
LED. 18. The systemof Claim| 1 wherein the |locator includes a plurality
of first infrared emtters arrange (.o provide a substantially ..
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location of the soldier when killed. The energized LEDs 40 in the stationary area effects
weapon simulator 36 can transmit so-called kill words or weapon effects codes for a
predetermined time interval. Along with the kill words, the zone PID code can also be
sent. Typically a pulse modulation encoding scheme is conveniently utilized Particular
zones may be illuminated to simulate the placement of certain area effects weapons

within a room or to simulate the sector confined effects of certain area effects weapons.

In an alternate embodiment of the present invention, the array of LEDs 40
mounted to the ceiling 38, along with their drive circuitry, only transmits room and/or
zone PID codes to provide each player unit 34 with location information, but not
simulated area weapon effects. In this case, the LEDs 40 and their associated circuitry
act as a locator instead of a stationary area effects weapon simulator. This location data
can be assessed by an instructor in the AAR to determine where a player was located
within the building 18 or other combat area when he or she suffered a casualty or near

miss from an enemy SAT.

Referring again to Fig. 2, the stationary area effects weapon simulator 36 can be
activated by an activator 44 which can be a conventional RF receiver such as a pager or a
manual device such as a toggle switch or a trip wire activated electro-mechanical switch,
for example. Both types of activators could be used together providing alternative means
of activation as shown in Fig 4 where an RF pager 46 and a manual start switch 48 are
connected to the stationary area effects weapon simulator 36. Visual indication means in
the form of a luminous rotating red beacon 50 (Fig 4) can be attached to the stationary
area effects weapon simulator 36. The beacon 50 is illuminated when the stationary area
effects weapon simulator 36 is activated so that the soldiers immediately know that they

have been “killed” or “injured.” This also allows the device to be mounted on a bridge



area effects weapon detonation. 21. A nethod of training players in an

ur ban conbat environnment, conprising the steps of: equipping a plurality of
pl ayers wwdoppizsxaal detectors, SAT-equi pped small arns wqgﬂﬁﬁénﬁgg9player
units; installing a stationary area effects weapon sinul ator )
area; causing the players to enter the conbat area; emtting infrared
energy fromthe stationary area effects W%apon sinmul ator at an opti cal

wavel ength conpatible with an optical wavel ength of energy emtted by the
SAT WD 02/1036m PCT/ USOL/ ~3659 -14 equi pped snall arns weapons, the

i nfrared enepgythérsiiutrie b whidd isdicdté aplagerathanit &f Jut of serviea [Fon esanpléat or
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Sm’ tted f ro][ﬁvhﬁéltléﬁ@D@ﬂ&rwtiﬁt@rﬁ‘b@qd&%%o'\/@aﬁféﬁ‘ogﬂ??él%ta(ﬂrid&ﬁtadl Rhe opti cal
etectors o Cﬁém%\lgdg nﬁpg(fel.\lcgé% éseﬂggyg@%?{ﬁs‘i@ﬁttg?gﬁ AR I EA £ ho%nﬂgle %ﬁg@;ﬁtanar €a,

. and | oggi ng ¥ ayer unit o

I'n a conbat

ér that

has recei vedRF pagdrnThig cedmantsignal eauld cadse the Bedche 50 t@bé Mdtinated #d thé f ect s
weapon sinmulator. 22. The nethod of Claim 21 and further corygri sing the
el

steps of encbBEPAHO 2o pwit &ill sgnalssireulating the explesien efp kavel exa

stationary apgg. elf, %@%Bﬁﬁ%%%@g@%%%d”%?Qiniuggﬁ?"ﬁg@ HelStalif

Infrare

t he player uni as receiv

:

sreghell om t he
ald QA GOYE 1 n

energy emtted

fromthe staogldaslyplay@asbbddquehtty aMi@Rg At the BHUE Mat the bridge has been blown up

and cannot be crossed.

Fig. 5 is a schematic diagram of the individual location and kill embodiment of

the present invention The pager 46 is connected through input protection and edge

detection circuits, 52 and 54, respectively, to a five second one-shot device 56 and an

integrated circuit 58 that function as a triggering circuit 60. When the appropriate RF

command is sent by the instructor and received by the pager 46, the stationary area

effects weapon simulator 36 energizes one or more of the infrared LEDs 40 with the

appropriate location and kill codes. The circuit of Fig. 5 could also incorporate the

manual input switch 48 illustrated in Fig. 6

Fig. 6. is a schematic diagram of the out-of-function embodiment of the present

invention. Either the pager 46 or the manual input switch 48 activate the beacon 50

through a triggering circuit 62 including one shot 56, a three times counter 64 and

integrated circuit 58. The device of Fig 6 can be de-activated by sending three

consecutive commands to the pager 46 within a specified time interval.

The devices illustrated schematically in Figs. 5 and 6 can be battery powered and

made relatively small in size. They can also be powered via low voltage wiring in semi-
permanent installations. The devices illustrated in Figs. 5 and 6 can be enclosed in low
profile, round plastic housings of six inches in diameter and one and one-half inches in
height, similar in configuration to the housing of a domestic smoke detector. The

rotating beacon 50 of the Fig. 6 device can also be less than six inches in diameter and



23. A nethod of training players in an urban conbat environnment, conprising
the steps of: equipping a plurality of players with optical detectors,

SAT- equi ppaslosBéds arms weapons and player units, installigyg,gshQsabor in a
conbat area; causing the players to enter the conbat area, emtting

infrared energy fromthe |ocator at an opty cal wavel ength conpatible with
an optical wavel ength of energy enmitted by the SAT-equi pped snall armns
weapons, the infrared energy emtted fromthe | ocator having a | ocation
code encoded therein;, receiving the infrared energy emtted fromthe

| ocat or wi t hheight. The devides 0EFigs t4oang ireaery ingxpensivectoghanufastyse. abhey san baat  has

. entered the conbat are and | oggi { he | ' code in the player unit
of the pl ayefeagﬁ%’t"“ﬁg%dadr"g@g&\’%ﬁ“ggﬁg%FlhefS’rvﬁ’rggﬁghgj@%@“a@ﬁiofts“ér&wf'rom t he
| ocator. 24. The method of Caim21 and further conprising the steps of

- encoding a sinulated area effects weapon code in the infrared energy
emitted fromthe [toolhberppradated gt ms havealse prsyided adecthed oftcaimngplayersmi t  of
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urban conbat a@Ny4 WRRGBfal d&eEBFsi 32 BAT-equipped small arms weapons 20 and 22 and
player units 34. Our method further involves installing a stationary area effects weapon
simulator 36 in a room of a building 18 or other combat area to be assaulted by the
players. Qur method further involves the steps of causing the players 12 and 14 to enter
the combat area and emitting infrared energy from the stationary area effects weapon
simulator 36 at an optical wavelength compatible with the optical wavelength of energy
emitted by the SAT-equipped small arms weapons. The infrared energy emitted from the
stationary area effects weapon simulator 36 has a weapon effects code and/or a location
code encoded therein. The next step of our method involves receiving the infrared
energy emitted from the stationary area effects weapon simulator 36 with the optical
detectors of at least one of the players 12 or 14 that have entered the combat area. The
final step of our method involves logging the weapon effects and location codes in the
player unit 34 of the player 12 or 14 that has received the infrared energy emitted from
the stationary area effects weapon simulator 36. In a modification of the method, only a

location code is emitted by a stationary locator which is logged by the player unit
While we have described various embodiments of our invention, modifications of

the same will occur to those skilled in the art Therefore, the protection afforded our

invention should only be limited in accordance with the scope of the following claims.

WE CLAIM:




the steps of: equipping a plurality of players with optical detectors,

SAT- equi pped snal | arms weapons and player units; installing a stationary
area effegi$pMpaggn simulator in a conbat area; causing th-ml@ygsset 0
enter the conbat area; emtting infrared energy fromthe stationary area
effects weapon sinulator at an optical ﬁel ength conpatible with an
optical wavel ength of energy emtted by the SATequi pped small arns weapons,
the infrared energy enmtted fromthe stationary area effects weapon

si mul ator having a weapon effects code and a | ocati on code encoded therein;
receiving the infrared energy enmitted CladdM$e stationary area effects

. Wweapon simulator with the optical detectors of at |east one of the players
that has entered the conbat area; and | ogging the weapon effects and
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3. The system of Claim 1 wherein each player unit includes means for
logging a plurality of events according to time of occurrence, the events being selected
from the group consisting of a casualty, a near miss, and an area effects weapon

detonation.

4. The system of Claim 1 wherein the stationary area effects weapon
simulator includes means for encoding an infrared emission therefrom with a room

location code.

5 The system of Claim 1 wherein the stationary area effects weapon

simulator includes means for manually activating the stationary area effects weapon.

6. The system of Claim 1 wherein the stationary area effects weapon
simulator includes means for dividing the energy emitted by the first infrared emitter to

generate a plurality of kill zones.
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simulator includes means for providing a visual indication that it has been activated.

8 The system of Claim 7 wherein the visual indication means is a luminous

beacon.

9. The system of Claim 1 wherein the first emitter comprises an infrared
LED.

10.  The system of Claim 1 wherein the stationary area effects weapon
simulator includes a plurality of first infrared emitters arranged to provide a substantially

omnidirectional pattern of emissions

11. A system for training players in an urban combat environment,
comprising’

a stationary locator including a first infrared emitter and means for encoding an
infrared emission therefrom with a location code;

a plurality of sets of infrared detectors, each set being worn by a player, and

a plurality of player units, each player unit being carried by a player and
connected to a corresponding set of infrared detectors for logging hits on the
corresponding set of detectors of infrared energy emitted from the first infrared emitter

in the locator or a second infrared emitter mounted on a mobile small arms weapon.

12.  The system of Claim 11 and further comprising an RF receiver for

receiving an RF command for activating the locator

13.  The system of Claim 11 wherein each player unit includes means for

logging events according to time of occurrence.
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15.  The system of Claim 11 wherein the locator includes means for providing

a visual indication that it has been activated.

16.  The system of Claim 15 wherein the visual indication means is a luminous

beacon.

17.  The system of Claim 11 wherein the first infrared emitter comprises an

infrared LED.

18.  The system of Claim 11 wherein the locator includes a plurality of first

infrared emitters arrange to provide a substantially omnidirectional pattern of emissions.

19.  The system of Claim 11 wherein the locator includes means for generating

an infrared emission that simulates an area effects weapon detonation.

20.  The system of Claim 11 wherein each player unit includes means for

logging a plurality of events according to time and location of occurrence, the events

being selected from the group consisting of a casualty, a near miss, and an a simulated

area effects weapon detonation.

21. A method of training players in an urban combat environment, comprising

the steps of:

equipping a plurality of players with optical detectors, SAT-equipped small arms

weapons and player units;

installing a stationary area effects weapon simulator in a combat area;,

causing the players to enter the combat area;

emitting infrared energy from the stationary area effects weapon simulator at an

optical wavelength compatible with an optical wavelength of energy emitted by the SAT-
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the infrared energy emitted from the stationary area effects weapon simulator.

22. The method of Claim 21 and further comprising the steps of encoding a
location code in the infrared energy emitted from the stationary area effects weapon
simulator and logging the location code in the player unit of the player that has received

the infrared energy emitted from the stationary area effects weapon simulator.

23. A method of training players in an urban combat environment, comprising
the steps of:

equipping a plurality of players with optical detectors, SAT-equipped small arms
weapons and player units,

installing a locator in a combat area;

causing the players to enter the combat area,

emitting infrared energy from the locator at an optical wavelength compatible
with an optical wavelength of energy emitted by the SAT-equipped small arms weapons,
the infrared energy emitted from the locator having a location code encoded therein;

receiving the infrared energy emitted from the locator with the optical detectors
of at least one of the players that has entered the combat area, and

logging the location code in the player unit of the player that has received the

infrared energy emitted from the locator.

24. The method of Claim 21 and further comprising the steps of encoding a
simulated area effects weapon code in the infrared energy emitted from the locator and
logging the weapon code in the player unit of the player that has received the infrared

energy emitted from the locator
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optical wavelength compatible with an optical wavelength of energy emitted by the SAT-
equipped small arms weapons, the infrared energy emitted from the stationary area
effects weapon simulator having a weapon effects code and a location code encoded
therein;

receiving the infrared energy emitted from the stationary area effects weapon
simulator with the optical detectors of at least one of the players that has entered the
combat area; and

logging the weapon effects and location codes in the player unit of the player that
has received the infrared energy emitted from the stationary area effects weapon

simuiator.




