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(57) Abstract: A stationary area weapon effects simulator is mounted to the ceiling of a room in a building being assaulted by
wf soldiers equipped with optical detectors and small arms weapons having small arms transmitters (SATSs). Area effects weapon codes
\f) simulating the detonation of a grenade, bomb, artillery shell or chemical/biclogical weapon are encoded onto infrared signals emitted
\Z by a plurality of LEDs in the weapon effects simulator and these codes are logged in player units (DPCUs) carried by the soldiers.
4 The simulated arca weapon effects may be confined to particular angular zones and this zone information may also be encoded
onto the infrared emissions. An alternate embodiment utilizes a stationary locator in a raom which only remits infrared signals with
. location information encoded in the same which are logged by the player unit. Area weapon effects and Iocation information may be
downloaded from the player units, along with conventional casualty, near miss and time of occurrence data for assessment of tactics
and weapons usage accuracy during after action review (AAR) by an instructor. A red rofating beacon may be added to the area
weapon effects simulator to indicate the simulated detonation and/or to indicate that a structure such as a bridge has been blown up
: g and ca no longer be used. The area weapon effects simulator can be activated by sending an RF command received through a pager,
or by manual devices such as an electro-mechanical switch connected to a trip wire.
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In the post-cold war era, the U S. nilitary is expected to fac¥ han3005
engagenents with hostiles in urban settings. It is increasingly necessary
for a small nunber of lightly armed soldiers to enter one or nDre
bui | di ngs defended by arnmed terrorists and other hostil
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| N many Tases umarmed-CrvTTTans —are daf so_present and-they st ot De
harmed if at all possible. The presence of civilians makes it politically
unacceptZHr &g §%ﬁﬂ§ S”ﬁﬁﬁ”ﬁﬁfﬁgfu eavy weapons under such

. ance Notes on o5 and Aborevialions” appearing at in-
Ci r cunst,3RCRSH realidBissi b6S POLG 2 31 ans or so-called friendlies also

i npedes traditional nethods of infantry attack. The U . S. Arny in particular
has placed a very high enphasis in effective training soldiers in optinum
doctrine, tactics and weapons usage in "mlitary operations in urban
terrain" (MOUT). Therefore, it is necessary for soldiers to receive
‘rigorous training in environments that sinulate real-life urban conbat
conditions as closely as possible. Special weapons and tactics (SWAT)
teans of |ocal |aw enforcenent agencies can also benefit fromsimlar
training. For many years the U S. Arny has trained soldiers wwth a multiple
integrated |aser engagenent system (MLES). One aspect of MLES involves a
small arns laser transnmitter (SAT) being affixed to the barrel of a small
arns weapon such as an ML6A1L rifle or a machine gun. Each soldier is
fitted wth optical detectors on his or her helnet and on a body harness
adapted to detect an infrared laser "bullet" hit. The soldier pulls the
trigger of his or her weapon to fire a blank or blanks to simnmulate the
firing of an actual round or multiple rounds. An audi o sensor and a

phot o-optic sensor in the SAT 22 :June 2005 -2 detect the firing of the
‘blank round(s) and sinultaneously a sem conductor |aser diode in the SAT
is energized to emt an infrared | aser beamtoward the target in the
conventional sights of the weapon. The infrared | aser beamis encoded with
the soldier's player identification (PID) code. Each soldier wears a
digital player control unit (DPCU) that : '




‘tells the player whether he or she has suffered a particul ar ty3Bne200s
casualty or had a near mss, the tine of the event and the identity of the
shooter. The U. S. Arny presently uses MLES equipnent in its MOUT training.
M LES- equi pped sol di ers conduct orchestrated assaults on buil di ngs
def ended by M LES- equi pped enem es. During so-called after action reviews
(AARs) instructors can download informajijon fromeach player control unit
to assess whether or not the soldiers have foll owed proper tactics and the
accuracy of their small arms weapons fire. Critical to instructor
assessnent of assault ?@?étﬁﬂ” ach pl ayer
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weapon ef f ecsd toeliginattaheie hogiiies, restudhiosgadnd secure the area from counter-attack.

In many cases unarmed civilians are also present and they must not be harmed if at all

red

possible. The presence of civilians makes it politically unacceptable to use bombs and
other heavy weapons under such circumstances. The presence of civilians or so-called
* friendlies also impedes traditional methods of infantry attack. The U.S. Army in

particular has placed a very high emphasis in effective training soldiers in optimum

doctrine, tactics and weapons usage in “military operations in urban terrain” (MOQUT).
Therefore, it is necessary for soldiers to receive rigorous training in environments that
simulate real-life urban combat conditions as closely as possible. Special weapons and
tactics (SWAT) teams of local law enforcement agencies can also benefit from similar

‘training.

For many years the U.S. Army has trained soldiers with a multiple integrated
laser engagement system (MILES). One aspect of MILES involves a small arms laser
transmitter (SAT) being affixed to the barrel of a smalt arms weapon such as an M16A1
rifle or a machine gun. Each soldier is fitted with optical detectors on his or her helmet

“and on a body harness adapted to detect an infrared laser "bullet" hit. The soldier pulls
the trigger of his or her weapon to fire a blank or blanks to simulate the firing of an

- actual round or multiple rounds. An audio sensor and a photo-optic sensor in the SAT




grenade, bonb, artillery shell or chem cal biological weapon. ¥hiuhe2adsese
types of area weapon effects can be sinulated in a conplex area weapon

. effects system (AVWES), such a systemrequires the use of GPS,
multilateration or sone other type of sophisticated and expensive position
| ocating system not suitable for use inside buildings. Any addition of

| ocation and area weapon effects featurgs to conventional M LES training
equi pnent nust shoul d be done as inexpensively as possible to provide the
US mlitary and its allies with the option of perform ng "hone station”
MOUT  trai ni gteti théiring df heiblagk ranntéshane sirmutanenubly st sewisordiicton fager|diode in

I nstrunent ed jnat j.enal trajnin K 0GAat | rstow,
Car formi a1 G EPakoAL e an AR I St dtn et ] BBl ol
~install ed andighf3@fithd weapont Thinfrarediaged begniig ehadbd alth theadlderisplayer t he site.
This is because .t .wo b sirahle to hastily construc Lnstrunent a
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locati on and iR tifehiethhethed hESiSshé BRIQasrsal a pAtitulr tjpa Ve Castillybr hiid idang
therein with | ocation detection and area_ weapon effects features. For

exanpl e, a mals, tatime ofthe symbandithyidentity efthe H9pteboul d have been
constructed, instrunented-and used for assault training by the Israeli
special forces before conducting the actual rescue operation. It would be
undul y expensi ve The WiSr ArmynpredenthunsesMEGES equipnientinats MOYT éreining nhdilass-

t hroughout the.sane. .ln sone cases. |t Nt . ' _make

physi cal al tg?‘ﬂ?qegﬁgldlf% cﬁ"@’?ﬁ'ﬁgqegtlr%?d ﬂ%ﬁy% '%dﬁlegggés%s@%g’k ﬁcl;]%lgsl n of a
commer ci al - akeglippedeneniies Diringpuscplied afiaf actiosteviews (AARY) ifstrectsmran f or  a

M LES- based _MOUT e,ﬁgci se. SU%Y CF THE I, NVENTI 9}1 It IS i eref.ore the
‘primary obj e@pwpadintorpatioa Sam cach Rlewer eantiobunitta #rsass vets oL the seetsom and
met hod that yiJelfolRfweM ipflpes factics Bid B Scchcy Othéit GhalabmOedpbfs firdC Pritiesl of each
menber of an assault teamduring a MOUT training exercise utilizing

convent i onal to ithERT @spasspmeof assault team performance is the location of each playerygthitn o5
' " the building at a given time of the exércise. This information is presently not available in

conventional MILES equipment used indoors.

It is difficult to track the movements of military commandos during simulated
urban assaults because they often take place in complete darkness thus requiring the use
of infrared night vision devices. Therefore, it is not possible simply to use video
surveillance. Infrared tracking is not a viable option because it requires mirrors and other
delicate devices not well suited for harsh training environments. Furthermore, infrared
tracking could interfere with the operation of the conventional MILES training
equipment. A radar-based locating system would not be appropriate for simulated urban

| training environments because of the distortions induced by the building structures such
as steel door frames that would impair location accuracy. Ultrasound position locating
systems have so-far proven to be problematic in this type of environment because the
firing of blank cartridges and other spurious sources of ultra-sound noise interfere with
the precisely timed ultrasound signals from pre-positioned emitters. Global positioning

system (GPS) equipment cannot acquire satellite signals indoors.




-4 1t is another object of the present invention to provide a Bbiunedds
systemand nethod that will enable area weapon effects to be sinulated
during a MOUT training exercise utilizing conventional M LES equipnent. It
is still another object of the present invention to provide a system and
method that w1l allow buildings and other facilities to be rapidly

equi pped for M LES-based MOUT traini ng'3exerci ses that permt |ocation
tracki ng and area weapon effects sinmulation, wthout naking any ngjor
physi cal nodifications to the facilities. In accordance wth a first aspect
of the present i nPuring oMOUTHesining exersise wtilizing eonvsptionshMILES 5igipg ded f or
training player.s. . lp: ' T, | at
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al so provi ded systet feqitted YIRVusé! 6f GPH) @hulgatefitn erboly otheplypey eff sopliisticared et ed t o
a corresponding .set of infrared detectors for | gi_ hits on the

cor r espondi n§*REBsIveFfosigan loeating systam nasyitabledor ‘@ﬁéﬂs‘ag \é‘ﬁglgf'ed fromthe first
infrared emtter in the stationary area effects weapon sinulator or a
second infrared emtter nounted on a nobile smal| arns weapgn and | oggi ng
the location codanweaddisignef fogationand ares weapen eficisdfpabires oconveations om t he

stationary a . ' Laent  of
the system - MIEES ek SeyllRaPBShold B fine ot Benle S BBMISIAWIT Y 0
stationary | eedfrmilimryed its alliesovitit the optivintof perfdrmingt hame statindAMO¥EHhcoded in an

i nfrared em ssj on ich is |o d by.the pl r.units so that, an instructor
can det er i HEMRE R fa tPé‘g"gﬁé" @@VHW@U%&@V@&W@&@&?@ BPOIE e ar
mss. In acceingdanaeh #ithdond Icaee HIBAGBRCaliBbrnia €n bddigd, byudditioadle i s

provi ded a nethod of training players in an urban (;ont%?%, nvi ronnment. The
met hod i nvol eetpresntshopkdibe sgadidst ingsallel and ghonld g auirednaierR l‘gff tergiony & s with

o0t ool Set e, RSO SE IUB BB Ran s SRRty i (5 The
~si mul at or i nbaildingemsafof buildiags tiatraosely resembles aashat crisis docation 49d taseniuftt ed by
the players. “J;Qses rehearsal” MILES-based MOUT training therein with location detection and area

weapon effects features. For example, a make-shift Entebbe airport terminal could have

been constructed, instrumented and used for assault training by the Israeli special forces

before conducting the actual rescue operation. It woutd be unduly expensive to wire

mock buildings and install video cameras throughout the same. In some cases, it may not

be possible to make physical alterations to a structure, such as the passenger cabin of a

commercial airliner, for the purpose of instrumenting the same for a MILES-based

_ 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,




met hod further involves the steps of causing the players to enter the
conbat area and emtting infrared energy fromthe stationary area effects
weapon sinmul ator at an optical wavel ength conpati ble w th the2optumal

wavel ength- of the energy emtted by the SAT- equi pped snall arns weapons.
~The infrared energy emtted fromthe stationary area effects weapon 22
June 2005 sinulator has a weapon effectsgcode and/or a |ocation code
encoded therein. The next step of the nethod involves receiving the
infrared energy &nistanetberfobisat ofhibe present drvantjon tqrpsevidef 4 vt soshsyssamant nul at or
with the opt] cal t e, Of: ten: ent ered
t he conbat z?!rleglgo.d t%ﬁé)apieﬁéaﬁ% %{e%%ka OE%EEFC% Iﬂeg%]mpfr%%gﬁi\?g}s{g%%gp?gmﬁrh weapon
ef f ect s and ekeciat utdizing odtesntionaltME RSl egyipmentni t of the pl ayer that has
received the infrared energy emtted fromthe stationary area effects
weapon sinmulator. In a nodification of the nmethod, only a |ocation code is
emtted by a st atijofifiadoth®@biectof teiptdient fivEnipg €dprbyldd e stcpl any miethudithht BRI EF
DESCRI PTI ON H WNGS Fig. .1 is an i]lustratio hr ightly
armed SAT-e Oﬁﬁ@@@@@% aitothes et @ e rapi et g LS e Mot?

assaul ting bl edb@esth béiafid 1DGtias FRMiINRARA bk Fedpoi BFEs sthlh@ACWithoavay
during a MOUT training exercise, Fig. 2 is a. diagrammtic illustration of a
si de vi ew ofmaking aBomapephysicg] mediffcatiaap fo the fagilitisones of a stationary area

ef fects weapon sinmulator attached to the ceiling of a roomin accordance
with a first enbodi ment of the present invention. Fig. 3 is a diagrammtic
illustration of acopdamcawitla &t aspedt bf e pesintlineentiontherelisfpfavided @ sxdm  zones
of a stationary.ar ef f.ec ' . ilq of a
roomin accori avﬁ%g%%i aﬁmli'%ﬁel%?el r@? I?[e}rrl?%% [ n%%% g@%ﬁ‘gqﬁ'}d‘é Sger'# ﬁﬁlﬁgegr?t fle%?l. Fig.
4 is a di agbaeReiohdry ateh efféctsatdapon siuatos exchdig @ fiod difraeedtendter tinbmeane e nt

I nvention that jncludes a ted rotating. beacon that tell ayers.that a
‘area ef f ect §NSRAREgR Int@feGmissigp thr‘?ggroﬁle‘gw EH@?%’H&F %r?ﬁ‘}'ﬂfty 5%5% ogmgrf“ip cture

t o which t hgetbRas aR aiss privided ka¢h Ralseing worn by a player. A plurality of player units are

also provided, 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 stationary area effects weapon simulator

or a second infrared emitter mounted on a mobile small arms weapon and logging the

location code encoded in the infrared emission received from the stationary area effects
weapon simulator. In an alternate embodiment of the system, instead of the stationary area
effects weapon simulator, a stationary locator is used which transmits a location signal
encoded in an infrared emission which is logged by the player units so that an instructor can

determine when and where the player suffered a casualty or a near miss.

In accordance with a second aspect of the invention, there is provided a method of
training players in an urban combat environment. The method involves the initial step of
equipping a plurality of players with optical detectors, SAT-equipped small arms weapons,
and player units. The method further involves installing a stationary area effects weapon
simulator in a room of a building or other combat area to be assaulted by the players. The
method further involves the steps of causing the players to enter the combat area and
emitting infrared energy from the stationary area effects weapon simulator at an optical
wavelength compatible with the optical wavelength of the energy emitted by the SAT-
equipped small arms weapons. The infrared energy emitted from the stationary area effects

weapon



-been blown up and is out of service. Fig. 5 is a schematic di agr hm 2§05t he
first enbodinment. Fig. 6 is a schematic diagramof the second enbodi nent.
22 June 2005 -6 DESCRI PTION OF THE PREFERRED EMBODI MENTS Fig. 1
illustrates three lightly arnmed soldiers 10, 12 and 14 taking cover behind
a block wall 16 and assaulting a building 18 sheltering arnmed hostiles a
short distance away. The soldiers 12 amgl 14 are shown hol ding snmall arns
weapons 20 and 22 each equipped with MLES SATs 24 and 26, respectively.
The weapon 20 is an ML6A2 assault rifle and the weapon 22 is an M249 squad

automatic veg Itar%&h%{e?p@%téj&dggndf@r ATbédibA bydearaRdN diretin The Mk been

illustrated in d be understood that police officers and
~other | aw enfsepofthemetipdrisoivee recgiving theinfrdred energyeemitfestfeom the statiRneRod

di scl osed herein i fferent es,.of  ar. [ S0 | iverdkhay
referred to ﬁ’é‘?atfﬁﬁcl?%\g’eapoﬂ Ismal\’/di .w’th%éeccﬁmg? %Fﬁgt Ogso(i?gtlel 8?52{5&5"8?%%25{!&3 ol di er 10,
wear s a hel mias @fferadithe 2ombit aivakhd fivgstep oBGurangthglievblves ldggisg the vesapon

di sk-shaped o infra detectors.32 t

tical _ hat detect inf d i at i
R el A ISR e I e ey
the SAT of guligsthited Remdnd ationsy Bia biftduaaboh fBulafd:. ThHhemediiuard of coul d be

a kill or an infury of a predeterm ned severity that cquld, i de

mobi lity, forthemethis, enlypiecation ode isemitted by arstagipndng logyter whighs losge BttEe by
sem conduct or | asef di odes inside the SATs at an optical wavel ength of

. appr oxi mat el f I'ne hundred and four nanoneters. By way of exanple, the
SATs 24 and 26 may be constructed in accordance with the SAT disclosed in

U. S. Patent , i qp@f 9, 1995 and entitled "Laser
Smal | Arns %ﬁ?rﬁi&éﬁﬁﬁrmagmﬁ& S %%ure of which is incorporated
herein by reference. Each soldier carries a player unit 34 (Fig. 2) which
is connected to the infrared detecgtors, 32 i 1). and J.0gs M LES events
into its menory aFigot Hiaﬁg‘l‘-‘%"’tpﬂSF&F%EQ‘FY@?“&&‘%TT@@%‘WJ& Soldiet taking cover

behind a block wall and assaulting a building sheltering armed hostiles a short distance

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 effects weapon simulator attached to the ceiling of a room in

accordance with a first embodiment of the present invention.

Fig. 3 is a diagrammatic illustration of a top plan view of three soldiers in
different kill zones of a stationary area effects weapon simulator attached to the ceiling

. of a room in accordance with the first embodiment of the present invention.
Fig. 4 is a diagrammatic illustration of a second embodiment of the present
invention that includes a red rotating beacon that tells players that a area effects weapon

simulator has been detonated and/or that a structure to which the beacon is attached has

been blown up and is out of service.
Fig. 5 is a schematic diagram of the first embodiment.

Fig. 6 is a schematic diagram of the second embodiment.




such as a casualty and a near mss, along wth the shooter's igenhttoos( Pl D
code) which is encoded on the infrared | aser beam of the shooter's SAT. By
way of exanple, the player wunits may be constructed in accordance with the
pl ayer unit disclosed in U S. Patent No. 5,426,295, issued June 20, 1995
and entitled "Multiple Integrated Laser Engagenent System Enpl oyi ng Fi ber
Optic Detection Signal Transmi ssion", thg entire disclosure of which is
hereby i ncorporated herein by reference. A conventional MLES player unit
is referred to as a digital player control unit (DPCU). The aforenentioned
U.S. Patent NESCRIPTION OF THE PREFERREIYEMBOBIMERTS -7 5, 476, 385 and
5,426,295 are assi gneﬂo Cubi ¢ Defense Systens, Inc., the assignee of the
subj ect application. Referring to Figs. 2 and 3, in accordance with the
present invention t.af J : f eck i SRk ilig secured
to the ceiling 38%‘55%%{5%%%%3{1 {é@?ﬂgéd ‘@E“?"Iﬁ%ﬁ?%@a ﬁ\/\%‘lgjéh hasr%ggﬁientered
by the sol di dicckhallaibcind dssailting adbuikdihgt Hshelbging auhaddestilesrs shert distapegr ed LEDs 40

that are spaced i,n a ¢ircunf nti al I t 0 RLOV] ially

omi di rect i ori’é{‘faypﬁfet%faﬁrso#i a@ﬁi%ﬁ*’&ﬁ%‘?ﬂaﬁ%ﬁ& ﬁ?aﬂl%ﬁw‘gaﬁogsszlozﬂh@ a??%gr?l each of
the LEDs 40 i &1 WHIEHMBLE £ SA By iacid 176 vespettivielye Tisd weapad 20 isa6MiA6A2conf i ned to
five correspdgg?Pn_ ki|l zone sectors bi/pea1 1getic:al di vider 42 (Fi 3).
‘The optical dsirl@fe and theweapgr 22 1530 deaf|squadpuiomatc WeRPSH- 22 PY¥ f’ﬁﬁfy

ext endi ng waly ilitaAAlon®RRas AMithal Béen iludRid AUSY, 1LERRube uhb@stopd theal di vi der

42 is not illustrdted in Fig. 2. O course the infrared em ssions could be
confined to rpokies officarsand ofhshlew enfascemert pegsgnnel pruldytilipe the systanmpandmethadn ¢

~invention i %ﬁggﬁeﬁu O3iaEht e§owger\§,\3}er{f{klla?é|%n§d ferRll tPhepdth e not

only roonllocgilon, zone location a us a pl ayers can be
| ocal i zed, e“glayérh®ir player units (DPCUs) tine tag their entry into
certain roons and zones within the room The stationary area effects
weapon sinmul ator 36 could also be placed outdoors on the ground, on a
structure such as guchof @6 Soldiérs, siclPdd@blRF 10,0@8dré Hhelmet 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.




Col l ectively these indoor and outdoor environments, which can ¥elune2005
Illumnated in zones, are referred to herein as "conbat areas." All

pl ayers entering an activated zone will receive via their optical
detectors an encoded infrared signal that sinmulates the detonation of an
area effects weapon such as a hand grenade, bonb, artillery shell or

chem cal / bi ol ogi cal weapon. The typical TRil | range woul d have a radi us of
sixteen to twenty-five feet fromthe stationary area effects weapon
~sinulator 36. The tine and identification code of the type of area weapons
are | ogged by,47h38% ek, 426,295 srsi agiigned o Chiicefensg Systerny Ingn dhg asdgnee Pbct can be
I ndi cated to the .gl ai;ﬁr tat;[n that tinme through visual displays or audio

al arnms and a&eéggg' g 2pp 1subsequent AAR. A conventional MLES DPCU can
record a zone identification nunber as a PID code using an unused

weapon/ near m ss code, al gng_w .a ti ta his ipfor Lon.is stored in
the nenory of th&%’?&@ aaqﬁ g’n‘@ awﬁ%‘ﬁ&tﬁvﬁfﬁgﬂ&%‘@?%@“% ----- --
-- - == 22 JUuRRa s weapol lilatdn 86 Rtsadurddnathe cRlliag3®of pobm inskiepbn si mul at or
36 is activated it "kills" or "injures" ever BI ayﬁ‘\[u i.n theaél Ilu(riri nat ed
zone or zoneduildngelfevhidhhas bepnpntseed bgﬂWP\d}fh’elcﬁlfé‘ 47 Ehesknplatog g0 fgpludes
selectively gl yn | A L SftiaP Rerat fh ;#eGde a ZzONe may have a
uni que PH) C(Ii)i("'jn!é encg%ggs?ﬂgjrﬂeﬁS%agé{ﬁgsgflﬁlgbAAR caﬁyas_lg_ess z':he exagct

| ocation of titstastdlyioemiditeesiondl phtbeseiof enissionn c Tl infeared emissions fiom caefo
stationary are fect apan si hul gt r A0S Midned Ry il 1 €d Kill
wor ds or ma%ﬁ‘%%@d?@e@\é\%&é%% gr%(’%}ﬁe%rog{ g% gl}u(rﬁ%q%e}g ?r?rre | ﬁ?fabrfg/vgl . Al ong
with the kil komapsiglingtkilbzone seetdr by anagecat dividat 420(Fige 3). Jeeopticaldivideal4ly a pul se

nodul ati on encodi ng sche i s conveniently utilized articular zones may
be il uninat 88Yb%1 Pt‘ﬁ‘ls'ﬁ‘rf]gmﬁ H r%ﬁ%}:@i‘?‘hy%’f‘e”@&gt‘?ﬁﬁthﬁfs«? ar%tf#léects weapons
Wi thin a roofdRidubioLISHIRY. athe opfita! EAE&raR s liusededih FRCRS Offcoasé thai n ar ea
ef fects weapons. In an alternate enbodi nent of the present invention, the

array of LEDinfugd emissionsepuldbercpriingdtq merg oless %omesnas 45s¥8d- t heir dri ve
circuitry, onl y-t ransmts room and/ or

The system of the present invention implements area effects weapon simulators
and can provide not only room location, but zone location as well. Thus ali players can
be localized, e.g. their player units (DPCUs) time tag their entry into certain rooms and
zones within the room. The stationary area effects weapon simulator 36 couid 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 t_he memory

of the MILES DPCU along with other MILES events.




zone PID codes to provide each player unit 34 with |ocation i n?ohnai0sn,

but not sinulated 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 |ocation data can be assessed by an instructor in
the AAR to determ ne where a player was |located wthin the building 18 or
ot her conbat area when he or she suffer&d a casualty or near mss from an
eneny SAT. Referring again to Fig. 2, the stationary area effects weapon
sinmul ator 36 can be activated by an activator 44 which can be a
conventional RF receiver such as a pager or a nmanual device such as a

toggle switch or a trip wi.re actiyated el ectro- bani: St 6 for
exanpl e. Both typWhenthe g&‘l‘?%@ﬁ‘?"s"%ﬁﬁ”ﬁ”ﬁ% s'ﬂ‘é@&’r}ftggé%gar%dpl?%qsd IB!I"IQ
alternative RRARS" evely piffl Makd idkminRedHAWOr 2dhed Mhese4omdsamag ban RF pager 46
and a manual start switch 48 are connected to thew%xtr ionarg/. arga. effects

weapon si mul simskargensiniiluninated ercreleattvely lumingird ang thegd THEETS & Pl nous
rotating red,Beaeehanls {didyd Pbodetloded Mokl ABR o ghdsottabiact ar ea

ef fects weapon si he beacon 50 is illum nated when {he
‘stationary, hicetion oftifessoldier whenjoleds Thednergized BED; 40 incthe sfationsry $i2 CHETS t he

sol diers imedi atel y, know that | i " d fecRlcodds fdrar €d. " Thi s
al so al | ows f”ﬁ%p%éﬁ??/%or%\évcﬁ'ég%?ﬂs é&aﬂéﬁ@ oﬁrlﬁé(;%re\kéfélngﬁhr‘]egﬁ 3605 -9 or ot her
structure or pightedifedtimeiimetivalatidorigovithl thy/kill srotdsathe onciRIDsade esn alse Py i ce.  For
exanple, where the LEDs 40, t.ivator, 44, and. beacon il on a
bridge, an - Rfent.chyagaiiye E‘i‘lﬁer{%?da oR epling ShFTE c?%vt(aé%fﬂﬁg’% ruct b?&tﬁg& lﬁe

activator 44, yhepad beilgdiBied fo sfulatBthephgetent dhiestainansamfitcts weppanis woul d cause
t he beacon 50 to be illumnated and the, LEDs 40 to.emit i}fi | sianals

simul ating t méthisegbes oote sinulate thssertesconfiped eifocty ofcprialmarep s WEgRYE- | gse 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 up ~ arnkh apaheroste brebadinas efthe piespnt Bvéntion, thesreayef LEDEfGgr am of t he
Individual T ocatl o A0 ditts'ss, SRR arlk 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 weépon 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




the present invention. The pager 46 is connected through i nput2dhioe@@lSi on
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. Wien the appropriate RF conmand is sent by the
~instructor and received by the pager 46, the stationary area effects
weapon sinmul ator 36 energi zes one or noPe of the infrared LEDs 40 with the
appropriate location and kill codes. The circuit of Fig. 5 could al so

i ncorporate the manual input switch 48 illustrated in Fig. 6. Fig. 6. is a
schemati ¢ di ggéiasnsalictilenr Qeticlofo-ifdicacd tb phyersthadit issni ofervidecFqsresarapie.

I nvention. Either the pager, 46 or the mapual input, SwWt. 4 ctivate the
" beacon 50 tWﬁl@;@@}wldﬂ?sr‘}%gﬁwﬁﬁ&‘{ﬁﬂfléﬁﬂ%ng‘gaﬁeﬂ&quﬁ#ﬁgagﬁgbg ot 56, a three
times countep rﬁxﬂarﬁ%%nalidahﬁ%aéﬁﬁiy fhis irfethdtor 28 the Hagvallenddoshen thefsige is@ncan be
de-activated %y sendi ng three consecutive commands

to the pa 46 within
a specified RFpagarFhiysommant signadwonld sause theberqoarade E‘t‘:ﬁf%’ﬂ’&?tfe‘ggl‘%letbei n Figs. 5
and 6 can_ bey bt ot e APKRLEH A thiadHRA: diploSbh BP4 Yot ah aMesiskél. They can
al so be povveF" vi & fow v age wring 1h sem- installations. The devices
i |l ustrated Phyds gsse tb tiartnlidge wauld bekilied! osdujured”andihe rpfatingesdhtacon At i | e,
round plastic usj ngs of. six jknches | L 24E al f
i nches in h@’l"&att‘?ﬁf @%ﬂsl Sg?seﬂ‘f?nécl:yo ‘."g%lr’tg e%rﬁfgf})tﬁg hhg%ﬂg Sl ng&gfb Rjg@aj(i)gnest ic
snoke det ect gfd cadiit® be ekl Ng beacon 50 of the Fig. 6 device can al so be
| ess than six inches in dianeter and 22 June 2005 -10 height. The devices
of Figs. 4 and 5 are very inexpensive to manufacture. They can be readily
instal | ed and ancﬁg.rﬁg 2 WePha@A8SinY 8 thY RUISRAEINd catibi Aiskilbemtsodtingnsof 1t wi | |
be appreci ated that we have al so provided a nethod of trai nig %I ayers in
an urban contimtpresentiinventinen The grger 4ris Kenpested, Hrapel mpytppfFeiRg ag gﬁl rality of
pl ayers 12 d. .14 with I Gal : . hiR9ide So'@ld anar s
weapons 20 aﬁgleﬁ]fngﬁﬂ“tsb#%ggﬁﬁﬁs?t%ﬁg%%%Jﬁrsg?reectgﬁdo%&%&?t her invol ves
i nst al | i ng aifdégpiteddirtiy 58 thanfuedtion s g triggerpgreircuit 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 fow -
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




sinulator 36 in a roomof a building 18 or other combat area t#& Puae2005
assaulted by the players. Qur nmethod further involves the steps of causing
the players 12 and 14 to enter the conbat area and emtting infrared
energy fromthe stationary area effects weapon sinulator 36 at an optical
wavel ength conpatible with the optical wavel ength of energy emtted by the
SAT- equi pped smal | arnms weapons. The i if-ared energy emtted fromthe
stationary area effects weapon simulator 36 has a weapon effects code
and/or a location code encoded therein. The next step of our nethod

i nvol ves r ecdieighthGhe deviceswifFigsetiandgiase yery ingxpengive tomsmpiapfuresThayicambs v ar ea

ef fects weapoq Ll Lk D- kaal at | east one of
"the players f%ldglfﬂ%ﬁfet%%é‘%gﬁ%wgégﬁf'&%&%%@(?&ﬁ%ﬁﬁgg&%é final step of
our net hod i nvol ves | oggi ng the weapon effects and | ocation codes in the

pl ayer unit 34 of _th | ayer r 14 that has .recei v [ ed energy
emtted from thelté'f’]i{’?@ﬁé" teé%l@gwg# catlsé’ RRA ﬁnge?h%dﬁog%%{rﬁ%é’g%lﬁfna

nodi fi cati on a@{rbah Goritit EvHonrAht. OuR mekifpd adviolves €uipping s phurality efpliyprsd 2

stationary locator_which is |ogged. hy the player unit. il have
descri bed varhdlfwithaesisaldetsetor ’gﬁ}r‘eﬂﬂ?ms’f“ﬂﬁ?“‘ﬁ’d’fﬁ*‘?‘?'@ i ﬁ%ﬁl\%’fd the same

wi [l occur F%law%ﬁ $K1 ifribitod fidBRr ARvblves IR@NIR A sBitiohd?P areh effftwaponf f or ded
our invention shouTq only be I'imted in accordance wth the scope of the
fol | owi ng cl ainmator 39in Croamaf apilding 8 aregsr combat meatqs assaulted bRthe em f or
training playgrs i N, Uk s h$L 014 Blente£ast one
stationary a%gaﬁer%fq]ué%[c%h%\%e%gggﬁﬂg?%Iﬂgetr% s?ﬁ%ﬁ% trl%a‘ﬁ%?%}lé rst 1nf ra?ed
emtter and migaombitareaand embiting isfraréddney fomahe staticoarytarcare§kstoweaponh a

| ocati on code, lLurality of sets of infrar detectors o bei ng
‘worn by a pl é%’%,l‘g"gﬁ&t a 3%‘&933‘[3?’ §pty compatiblc, pth, the dgtical wayelan ayog ?'?e%i t being

carried by aepii ey (RVATCRUIpEEL Qehlltabmawepbiis TROAGABE encsi entifted frdm tieed
detectors for logging hits on the correspondi ng sg_t of detectaqrs .of
i nfrared 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:




energy emtted fromthe first infrared emtter in the stationary area
effects weapon sinulator or a second infrared emtter nounted on a nobile
smal | arns weapon and | ogging the |ocation code encoded in the infrared
em ssion received fromthe stationary area effect weapon sSymhsahey. 2. The
systemof Claim1l and further conprising an RF transceiver for receiving
an RF command for activating the stationary area effects weapon sinul ator.
3. The systemof Claim| wherein each-pl-ayer unit includes neans for

l ogging a plurality of events according to tinme of occurrence, the events
being selected fromthe group consisting of a casualty, a near mss, and
an area effects weapon detonation. gae systemof Claim1l wherein the
stationary area effects weapon sinulator includes neans for encodi ng an
infrared em ssion therefromwith a room |ocation code. 5. The system of
Claim1 wherein the StJldQraibinfeGRyst iBmlPbNeaReR envioffbit Or i ncl udes
means for manually actlfvating the stationary area effects weapon. 6. The
system of CGoaiprisiig:wherein the stationary area effects weapon simnul ator

i ncl udes neans fqr_ dividi [ ] I i i nfirared
emtter to gene&éeteogépthr %r&?%}%%%%t%%aﬁ%%ﬁggﬁop@ﬁ%ﬁélﬁésgklghl%12 7. The
syst em of Chmiter dhd wheetisefbirent dikingsind frabstisemissin darediofnetitis lestipoendesi mul at or

i ncl udes nea .0r _provi.din visual indication that it has. been

hettvat o Py o il fasklers Sahan DefiE biee! bl 4 ek iR BB G Phreans i s
a | um nous plRERAGHI, edh plhik® ufiif BéifgtfiedBydl playtr MdRbMicotell fEa ddrfeSgon@ingt t er

- conpri ses a%b;sz_frared pL%‘S. 10.%}@ sysy?eljnl’% of Claim1 wherein,the
stationary %tgfém@zprp@@qtgct%g)ﬁ&ggmg hits on the corresponding set of detectors of infrared

energy emitted from the first infrared emitter in the stationary area effects weapon
simulator or a second infrared emitter mounted on a mobile small arms weapon and
logging the location code encoded in the infrared emission received from the stationary

area effect weapon simulator.

2. The system of Claim I and further comprising an RF transceiver for

receiving an RF command for activating the stationary area effects weapon simulator.

3. The system of Claim I 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.




simulator includes a plurality of first infrared emtters arranged to
provide a substantially omidirectional pattern of emssions. 11. The
system of Claim1l wherein each player unit includes neans for |ogging
events according to time of occurrence. 12. A nethod of traipipRg2d@kayers in
an urban conbat environment, conprising the steps of: equipping a
plurality of players with optical detectors, SAT-equi pped small arns
weapons and player units; installing a stationary area effects weapon
sinulator in a conbat area; causing thg_players to enter the conbat area;
emtting infrared energy fromthe stationary area effects weapon sinul ator
at an optical wdvel eRgstenph&laim | avbgieinihe Hatippary agge clfeeVveabgl n of ener gy

emtted by t 1§&1{ac1&ﬂyh@m%§m&in W RARANA that B Bad RaEL AkiSHegnET QY

emtted fromthe stationary area ettects weapon sinulator having a weapon
effects code and a | ocation code encoded therein; receiving the infrared

energy et ed RO Ui Shah bPERTY7 AR IL AN IERB RS ILARAL Vi LD the

optical detectors’ of east one o l'ayers as éntered the
conbat areabesnd | oggi ng t he weapon effects and | ocation codes in the
pl ayer unit of the player that has received the infrared energy emtted
fromthe stationary area effects weapon simnulator.

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. The system of Claim 1 wherein each player unit includes means for

logging events according to time of occurrence.

12. 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-
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

simulator,




