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WD 2004/ 015356 PCT/ US2003/ 023315 W RELESS DATA
COVMUNI CATI ON LI NK EMBEDDED | N SI MULATED VEAPON
WEYBIEMSs6 Background Art 5 [0001] The present POT/ERI0D0R331S
rel ates to sinul ated weapons and nor e rticularly,
to untet hMBBLESﬁﬁIAéiPe@ MM ﬁ}Eval rel ess
connect i BMBE ) VY B SYSIEMBer. [0002]
f\ fi rearlrrs training si rrul ator is a device used to
rain police and mil nnel in the proper use
and handling of wea IBta@f; opfifAr Phaw ng to usg agt ual
[0001]‘ i r &he rmeseﬂjﬂmamﬂhoanntam td eimularede wreaposarané, BpeLpasicarys to

f do
T I L T T

complﬁél\/l ronrrent as rruch as p033| bl e by usi ng vveapons t hat

o002} O Aod Leel galo N8 PRLNG il

[ ]obj eAt:t TGRS tga“i“Bg |S}W1‘§"i"tgr 1S( fie etvf'cgl SS% k¥ tram %luat i Anidtary

persoﬁrféﬁtn Ak prdpes RRNHE Saidling dfevehfims Sﬁﬂlieutamvlnlg to asd adtiall direarms
this is achi eved, the insiructo ectivel

and ot { KIS (EFHES SBRARE TEGFTERE [BoBBgetangs b ¥ saf

env1rcﬁﬁ¥ehp N&n eBOivh ehavhO§imuialor &plicark tenetugl &ivﬁrUﬁihbrﬁraS mutb as
facilitate this, the instructor wll

pOSSllﬂ‘ébﬁdBﬁ@&""&@%éﬁ@? HP(& fddsls éh%@%eaé?’vegf%e h&lpéiE’taFYo‘FHJ%"“V@

is to iR 8% ﬂ&n&qg‘é’sft\ﬁﬁoﬁ YAGht 134 RbPnsRfwill B tHels@hO 8L Feal life. If
evli ces, such as feedback from paositi on segsors

this ist adhigyed. theinsteior ean @ffé%thféb’ edslp'«}’ﬁ fhgy tradnes L tAg CYERF ERSRONSES,
actlon\%ua(anrd:r!}hé\wﬁxcr)rg E]{' EirabREARPGHafichs! mfl%t fa&ﬁt@fé&ﬁis}’th@ G0 wilatked

communi cation link that limts the full
as muiD Iﬁdeﬂbetcy agpossivle ftqnamnecé.s onphes slesionipderjces i liomtha peristate
have | ' t, a
of the ? %(es Gk vices, SH&i ﬁ(ﬂ)%%(l% ?@ﬁl V}?ogﬁfoﬁ kfﬂlsgrs Erl%%gspegﬁég? dnbl Weher
simildr rsansotadodevizes. séh;rrpmkyy thise feeiveick an mesit @mlmnlm peehmpligied via a

can be .trai the 0 n
i SR 16, BT oLS GalA0E Pe Ry S, man
mmulhl@ﬁft‘édayn‘ﬁe})(/etrmﬁtqﬂe \de\tldseso@amemg hothalsarthe tiemrsirsilar o @meagork of
d pistols and rifles, or other weapons, such as a 25
evicgeni cal spray. Regardl ess of the type of weapon used,

[0003 " alt Wiesi@nk YiRinGi doyirsésnbuide snvarormentts imwhish ugdns ¢dmebe trained in
participant i s positioned. The part,i c ant, th
the usgrod J“@EE%‘S obfAl IF%W%POYB%? S%‘Fﬁ |f§t Su‘f‘}‘s PP “%“%C%%E&r” ers

may aih ¥i@Lonvatien firdalifs, B asGNII® BnRACEDbesthafwapals, such as a
systemhas a participant firing

chemish b gngé'@JﬁS? eithe BRECEWEARSH UFTs tr%‘glélg %ﬁﬁlyffgﬁﬂg% a zqne in
which BRI &Y@clﬁdﬁ? 1§ ftdondn. oftnd pativiBaRaRs frojtts | Isal’ﬁt Zf(&h'l ofprojectile
process and to al so provide a nore 30 h
from dlepeane dereard adangety | @reyofghe ﬁlﬁﬁr@a’@}%‘sﬂxﬁ‘%g a system has a
Bon (WABE a MBI S- &lia T
pamol{—&ggﬁﬁlg‘%l félgtog?r?gl %/vglg)ggﬁgm%gn%nes pr ovi de pgegifbt argggtt S °
improniet the redirsenbfeﬂlen\geapmg@@lhfmzw PIREAsS ARG ¢ jalsg| wovide a more

“llfelﬁ(ej’ experle}{ce taa\yaggy of approaches have been suggested to make the weapons

range more realistic. For example, some weapons ranges provide paper targets with
threatening images rather than the single bull’s-eye target.
[0004] In various attempts to present a more realistic scenario to the participant and to

provide an interactive and immersive experience, some training simulators have replaced
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[0004] In various attenpts to present a nore realistic
scenario to the participant and to provide an
WO ni0a/08s3t6 ve and i nmer sive experience, some trBCTUR03/023315
sinul ators have repl aced WO 2004/ 015356
such fixet faygete 9RheRBEIE vidagcdmagssx dypicallythess iwiagts aam pregactsd onto a
[ I
displalf ciE6h, WERIRR KBS ntookT % APVE WPl AUBL e e
threatqaﬁowgewhindmmiemgmmamge’m@ and/ or simulated return
o00sf, ¢ S bl SN absuliin s PR So” BegfOgpord e
fires a8 8i4PlaP s@¢enanppamhicbiap amage iSproj elc’&d Atpoaltldm Sqpécayr tharidanifies
the “l}sltﬁ g(r)]ca,}‘mn ﬁ)? ﬂats5 anc?%ogqpaﬁe% tﬁé ﬁg é%cta 18rht %elgige:t %gﬁadt%;e%altuate the
resporrsenﬁﬁm@smbipenthlt I ocatl on to a target area to eval uat e
res parti ci pant 0006] I n. an
l°0°6£ or BY AR fo Biveite i PP nie R et Smalihon todhS Pt LS.
Patentpl&bt 4,690254 incblpSrates E’taéaﬁﬁhﬂaté\sbproj%cﬁlg Highbirhd) aMpPOdigth@s, and
ul ated praq ectlkeflj t1ne, tar%et di st ance,
target aY? cltIot"t ey & & it tRpSyt nde§’é‘?4?f1ﬁ=eUtn g Hﬁ“’t’gdﬁg‘s iPateptn No,
1,246,39 Méadtids Yieeki b §ebjEdtURIAEE Rakhe BitichRted hidBe &/ grolR8G@NESual
freezin grOJected i mage at an anticipated hit tine
repres?‘ﬁatfﬂ“&f%?feh visual representation of the hit. [0007]
[0007Rat RGfnet fAR likditHglthdSke VRS FPSLY BSredIRtiS BGIMRES @J)rhé %)érﬁmpants
experiences, some participants engage in sinula
engage shiimlagd compnl @rﬂl@lﬂ@@ﬁp@%@g, thromelo aehbat gambett sughgelaser tag
a g I 3
or palglg g L pz? tslﬁih;e %lntrl{'t% eacﬁlgp WI ﬁ]axgﬁglv#m glgﬁﬁecg HEBroducing
weapadhi in @-vorielol of iserganwsa foeh combat gameschaye d)fmts«t effestivensss iBuwining
C n t
and e%%{gat?eva %Séo{rf]ﬁfél %Agggg teggeﬁgﬁ%gewaﬁl% §a§§01ﬁaﬂt3 Eeagﬂégtl dgeg tightly
controflbd b@lretqvcn, pemba gamemtypichily teigj inyltlpkcq:rattrcmahte énd a relatlvely
lar eareaf&r Ver.. Ct%'ﬁbat ganmes typically require multiple
g par & %H?% and a relatively large area for
[0008p ar téllbprimtart(attemlﬁﬁ)to[ M08tk wAlaporpIfirohava disaditah@aggdtand deawbacks.
pons fire h i sadvant ages . and
Many Gt i, FR DA s, & B BRLS ab Te SuBtse atponen fp be
tetherdd 'ty A\@@E6ISabl té HEonkle itborieH tatiethrieARAR tb Bct&enind KEtshad ether
relatecgll a contral cable t o a.console in order to fransmt

piadion.o Meangine: he fulaior 6e Hat Provide gpegfticient means for

mon1td)rﬁfgctﬁé7ﬁ;chﬁ8y0m&§m({| e, other sinulators do not
de . an efficient neans for _nonitoring t

10009&: c Mv dgsired bnsandineipundig theypigogt, WﬁaweaP%nScfggqlet%roﬁssembly

that pr‘btf‘i@éb th8 sk BP4n &&&Med anﬁﬁa@edma%n Aat pro'vﬁle@oﬂ&@e%ﬁ‘lsfeedback
sinmul ator assenbly that provides the use of an

for thaselet her ed si nul at ed weapon that provi des operati onal
feedback for the user. Disclosure of the Invention 30
[0010] The present invention provides a weapon

si mul at or havi ng Bisdpsuet efthednvhnkion or

[0010] The present invention provides a weapon simulator having a wireless module or

data communication link embedded in the weapon simulator to transmit operational
information of the weapon simulator to a central processing unit that also contains a wireless
transceiver. The wireless module includes a wireless transceiver that provides a signal using

frequency hopping spread spectrum technology. One or more sensors may also be attached
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data comuni cation |ink enbedded in the weapon
simulator to transmt operational information of the
wae@pons3sé nul ator to a central processing uni tPCTIES2003/023315
al so contains a wireless transceiver. The wrel ess
or embrdded withinghadrespon simulatore with theasraoss heing eavaecgst Guhqwielsss
i goal.: Usi f e : [ ;
moculf SRRABN0Se o ERITREY INIRE, P denEae SREEHA s wipless
modul2. WO 2004/ 015356 PCT/ US2003/ 023315 or enbedded within
t he weapon sinmulator, with the sensors being connected
to the wireless nodule. Additionally, the weapon nay

[ ngl tjde a | aserBrinf Mebaripion af Hedtawindgse W r el ess
e. . Brj.ef i i . i
o018 1 Bl G508 2 R Bl N AL ot Ot or

preserft fvet@@pon si mul ator of the present invention; [0012]

oo S Bk Q66 S BB B DAl o
the pr&s%g}lg\_}enﬁblgurf Shi s a block diagramof a third
enbo t '
oosaf o RTE s ot R YR Bl SR SO or e
preserft%ﬁtlﬂg[n?nbom {n_ant of 0tohe weapon sinmul ator of the
resent invention; 15] Fi o '
[0014£f digure fis arbinsh idr?@gﬁn %ﬁ*]ltfqvlggur g‘ﬁllei‘i % %?”gt?(poglfs{fl ﬁg{é} of

theprgﬁnﬂﬁ%ﬁgﬁ; invention; and [0016] Figure 6 is a flow
chart 1l lustrating operation of the weapon sinul ator

[0015bf tHigsre priss blagk dingramtaf erilfthrahorinent @riheveqnqn spudgtor of the

preserg.tﬂg%n@oql-[ng 17] Looking to Figures 1 through 5, block
iagrans of the various enbodi nents of the present

[0016] nv dfigiro6 ofa Soweshptnllustrating prerasiomafahe weapopetipiptor f the
re i].lustrated. The preferred enbodi nent of the
prese’&é%vﬁgkonhai ning simul ator assenbly 10 includes a
vv_eaﬁon Si rru: ator 12 that has a wirel ess connection
with central processi uni.t J4 i.th the central
processi ng unit DSt bntf e Bl 1Vf,(\’ﬂd%ntral si nul ati on
[0017¢ OMloking td Riguise & pooughiSibloakt dingrd@s bf thesarious embodiments of the

I nfformati on 25 concerni.n er at of
preseR PP 2eEsn G ot o GepSci e RSP GED i prgromed
embodift b @aMesporatraifi@ biatidatorogsdneblyl 60 isludes herapenizaudeidr 12

within or attached to the weapon. Si tor 12 to . .
tha by VSRER cOMReCT SRhATIBL PG Rl el 6 D Rt ploPipsipe uni
14 acig 4shBe CRRLIRhulRIRACBEDURE THeNMdapdifisimiagr 12 trelsesis information

modul e 16 nmay be connected to nultiple other devj £
concesjag opeyation of the weapon simulator 12 to the central processing umjc f .~ More
specifically, a wireless module 16 is either embedded within or attached to the weapon
simulator 12 to transmit the information to the wireless transceiver of the central processing
unit 14. The wireless module 16 may be connected to multiple other devices, such as
monitoring sensors 18 or a laser module 20, for monitored operation of the weapon simulator
12. The wireless module 16 includes the electronic equipment necessary to provide radio
frequency (“RF”) transmission, not including an antenna. In particular, the wireless module

16 includes an embedded microcontroller for controlling RF transmission and can be used for

weapon control such as a weapon jam and monitoring.
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noni toring sensors 18 or a |aser nodule 20, for

noni tored operation of the weapon sinmulator 30 12. The
wowRmelesss nodul e 16 i ncl udes the electronic eqm@pﬁﬁnmymmsﬁ

necessary to rOV|de radio frequenc

[0018] r an¥ith S's3pest, tondie MirElesdimpgulgnlGnit e%lilﬁléld ‘P% “B'&Fit fhay, yeless
technﬂ?%yr sk §1% ?‘ lfiny 38ark, na‘ﬁh WSS haR HNIRRAME Been two means of

1 C ocontr ol or controlli ng RF transm ssi on and
transrmamgbletau’@émuthIred/@awﬁOI@,tﬂﬂlﬁ@ﬁlveéi UEhRB gangmjgsippsrangl 4 “line

R

RF tralsmiskidndbis medtle the tfird thahvihe e¢ceiver daee obtﬁweo@wehaﬁleﬁ‘élem of sight”
ar oun ar e <

of g fgs T LA S BEEFr AT IS A MR icpee o

having @rm&yz twielesd sys@mr eitke magimung in)ob%y t Hamsrwlss ibowsyeragmhipment

e bR o RSl TSP S AR S LEP e 4 R
such 43h fireamSImsIstoAns 1 S rral nly the fact that the receiver
does not have to be the "line of

[0019] 5 Jarfreigreior fowireless B, Sppaupiggiiqngto bcfk%&ﬁ%lﬁeé% usel‘L 1 Weapons

trainif, VIRSwi &8ss We@Ee hdiGo BOMWE POWAT RwOdost, BRY sidl &ohglu toyfit into the
vvlrelesssstemvvlth maxi rmblllleylro ricall
M

smallegh devies use:@dllgJ P YREPRDS tqag}m%q,l aeﬂr ﬁ@seﬁ Saswgﬂg sHigglce

was H3EESksBleZRAPhor 18AGeRUtana AR AP ireREs tfrdnﬁéell\l%@s thil ec@nd HRlilhble
space such as a firearmsinmulator. 10 [0019] In odg 0
e,%ljlc

to the persenahicompeiess (RE: BAIPRTEET B1THEE- bé‘oweé»c fhiev%ﬁsggn
w1rel+sg dYGaR %@g‘an WieR N Reral @&nﬂlx’il@a{tﬁ)§§cgﬁl\‘lﬁs§i@n BASwS S ©0OMHZ

ow power,; |ow cost, and snall enough to fit into the
ﬁequswalahda@'ue 2ai6Hzcfecquenstl 9 be icensscirsrie ufer%uﬂﬂvvf‘gers PYAH vaflbthe new

eql.Ilp%lS ?t Fﬁ%la¥a1ilagle v%i“e(fg}s BadeLiGLE %lg‘%ﬁp'ngfasm { foPR23h RleSpons

ew st andar W r e eSS ranscel vers
trammg']d&wd@e swires hamﬁghlablﬁes the dlgtt#dempﬁéfrss plmaks ansradlar eirefespdsvjces

galneanppglfq%rg% L{ggnee estetg’nélﬁ%\lég 0 en{eEé er%?g%oﬁjr%ﬁ%%ﬁ%ﬁeg to

conceﬁ&ﬁ@oﬁ&l&kmgaﬂd tmnmélmi'sesnﬁﬂén\/lﬂw porweequ@ctwypfauirdpnme

o0, A R S GRS Sl R B

IEEEt 8’0@ N36 Ebr e deMRERvosisl dnd anﬁbre%‘ﬁléric windesy Istaﬁdnrd uslkadl Biuetooth

pons  trajning deyices su S
that d‘fa§| tngl"d\‘/ﬁeii elne§§ggphox\é aFﬂT(’@F‘H&’ gf?@&ﬁsés devi oglgunng and
telec@thiaehtiBRPMIREY b¥ociidABomBeteb@ibe@h®i Mobids shoheyasmipders, and
ener ge because panuf act ur eréhgl?/ant ed to. 20 coqcent r

persopf] HBRFGSEHES (¢ BRAT a1 SPEr S BrARFIGMIes ol ot oS okF of

1nforﬁQt%§1pa%{on leéi’§ hs‘?ﬁ% hdnf02@lbuéiesd phiesthrd dbfnphﬂ&ts&xsd@mmhdrt-range
di gi rel ess standards have taken precedence:

ereleéﬁE@rE@ZOnl b for wireless networks and a nore generic

[OOZW ef; gﬁ&lg%ﬁﬂgﬁég nﬁéhltﬁg ]ﬁhé’c@&tﬁ%e@ bet ﬁ@&rPéﬁﬁéd into the present

nt roduce Mor e SpeCIfI cal y, uet oot h IS a
mvem:wﬂmﬁbmg iarechplaye| Eememyriopping ofpsead n@@@tﬂm}/ (“FHSS”) in signal

Sah ERllign hoa HES 1P LBRRIY EnBONGS £
trans@gsﬁlsﬁ‘t g?_@ts BAd" Ear%%?i%ﬁg étﬂgp gF&?aS}él stants leguency )O :
trans@i@8ioR as |pquwemtmmuﬁhmmdontefceptlca @etamtr@w,nlwwnsﬂ@fr degp signal is
modulated with a narrowband carrier signal that “hops” in a random but predictable sequence
from frequency to frequency as a function of time over a wide band of frequencies. This

technique reduces interference because a signal from a narrowband system will only affect
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i nformati on anong users using honme and busi ness phones
and conputers using a short-range wreless

weomwnecson. [0021] It should further be not edPCTES2003/023315
Bl uet ooth may be incorporated into the present

the sprisybpertypn Bigbal UL Both tare HISEBNEng pidhe eaips) [ rﬁwﬁ%@t the) pagnggtime.
FHSS BRE4HAM & pERSSInY hhlinsSleaa beliaBty thAN M 32 h Missib S hni ues.

a nodul at | on t echni que that repeatedly changes the
[0021Hr eqWdthdle waw digital arizahiss stprdlardsomprrudacéiers derdhe Rigitilegsceivers
begax'l Hﬁﬁiﬁg%é E}Qnsg&vérp @mﬁlﬁe@nqﬁ‘géﬁbﬂﬁ de-lm%s ik ?olﬁ)‘vx%ﬁ fﬁlle Bﬁletooth
nodul ated wth a narrowba carrier signal that "hops'
standard badr thadoest premise éulibeing lihe swellpsiernse lcastraont $ln@qaélnt99th has
poten?fralé fjngﬂeg\?gg%rﬁﬁ uke. f? %ﬂa‘ﬂgsttj glgrrs%)g ﬁ%@é{ I%Lat @}l cglﬁmg@]glugﬂcooth
modttie &au seabautsd. @hmlchefsrhyrﬁ ® mahersoMtamzjvesyastlnm‘zxﬂﬂ devmn Ipyovides a

ess @tsEE] i PERATCh Tt R HEE pfEnred g ol ol SRy

powek f@dqagred ypattidlhe same ti nme. FHSS cons urres | ess povver
I e R P G
to inSh@NgandRkss ﬁammé a6ttdi 5618 tHeOsroblaras iﬂe@ﬂlﬁfﬁﬂ abok@N$C parviewls:, the

began t hese ranscel vers.s | . .
erels%frque[%a%fr %&@@r@ @%t%tﬂf?a‘f’eaPB‘F F‘B\R@&‘gﬁﬁéo e é‘{}%‘%ﬁﬁlo@ may easily
be tralsARRARS tHiAGntN Prd¥estin én{nﬁmsa@ nkdlePE TR wWikgess ARULIBT is ideal

and | east cost since Bluetooth has potentially nore

for mgugéngon @ay denges usPAdn & ieeppans fraipinessigatop agsgmalyj . gn addition,

the elfnUtl:cidXd ﬁl@d?&ﬁ)hﬂ@l@er Bk H’l?st WRd1Ess nfPRdhE APk bSusRl %Bte@ac@@lth the
I nches by O. i nches. Moreover, a Bluetooth device
variopy espiseieds an thfe rpagmeskimf|gfor éfﬁ@ﬁ%lﬂ_z iap dejsebest haseing #ravell aethe
: 8 r ery
contl SERIARE OB PIA TEERE RAGHUAESPAR IS (e
[0024mal A lgwzest @fanschwewmmseméudm trutash véreleshmogiled @ that is used to

transmnc o“? E%e (S m?on% o% fnothé {B?efs %as% ¥Me t?én?&?vep?sdﬂll l?qt%rg}et é%ntral

I den artic
procdshﬂg unit 14 hmisfhe metlﬂse mbBule 461 A&t aiah&eellvw desmhe ane@paives in a

2 t f ily. :
e b ST NLToh ) T L9 ) g i
someneeidtish ofThungwikith &l éisBrefDcbineied)6 Insaddifealto dhta) uprauthidengice

chami%é]%aéﬁ%"%lalil%cﬁ?%s(gaﬁfe ?s(ﬁ]umi\.%gl{g%)é ﬁ%g%ggastﬁe%%%%%ﬁ standard.

Connttedn® Ceuat 18| h&iht-©ipoidii &r Whilgpsgs dnbdudte tHd rﬁ@ﬁmaﬂns @arige is
used to interact with the various sensors 18

apPrxipEEly fen BRieth af BineHRRyPdate Anpe QERAIRThRIA Flt 810 ?Ppr%mately
723 NYFchlts ﬁesr &bsd. c& rﬁteﬁ@éncf hOM kMmO RNSWITBMLEE td domMidhiedte even in

further reduces ectronics required. [0024] A
areas| wifir & aeset dephplsebervadio dignyeney of eleqtigasangtis iesiderenger dylergaver,

the V\m% ! od@le tl@%oxh&%s%legulftgn ehdriRHiahd QErifi@6i6h ¥ transmitted and
ormation. I n the pr esent case, the transceiver is

recelveni ibforrhetiche central 20 processing unit 14 and the
[0023;]’I r eA? %%scﬁrs‘gg& lagov%GDne '8{5‘ nfdr@RGE Vl%r whi 88 %Jh%d 35‘ Ghe weapon

ecelves I n a previously unuse unregul ate _
simufatce JQe rfoy ekamgle,of pigtolsi@etxd Whapbn |ssnléatan 12ablag indledsad pgazine
(I_V\fl th .
sensoy, hammer sensor, bolt sensor, safety sensor, or a trigger sensor. Such sensors 18 can

take the form of an electrical switch or a mechanical switch, among other embodiments.

Each of these sensors 18 will be linked to a detection unit, which may take the form of
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some variation of bandwidth in different countries).
In addition to data, up to three voice channels are
w@raishssse. Each device has a uni que 48-bit adetEES2003/023315
fromthe | EEE 802 standard. . Connecti ons can be
interfpgs; clgctropicn dP aomioring s ee of cacki TABIGR @heh P iEigire D, o

mlcrorcéi'i’cﬁl)‘ﬁell $5 ZonARRIION BRhSkeNsot a8 @B LBEWn i YHARES TOME, 3_) or an
data can be exchanged at a rate of approxinmately

embegdadatontrallesdp tlseewaﬁlsss moduie 4 epryctrb i schewrsopip dWsShOWH in

F 1gurg§¥'aﬁ§ %)t OrHeOdFRMAL CRLBHEMUE Thibthatidl ?ﬁﬁ/ld@ﬂttﬂl &clsERbr 16 will
ot her ‘radi o frequency or el ectronmagnetic

therefonft elthee be ritsasmisd do ey ereblﬂﬁemwitrléllésbs/ e ddefastiqre unit (i.e., the
[
interPERAS L 5. (M hloracon ARE T R e brRdack i 681 ?%Ecewed
by thelivirelassgrativddtiy ¢he sigre! mry easile bseasmitted 18 theidehtrd) grocessing unit
14, att ached to the weapon sinulator 12. For exanple, a
" pistol -shaped weapon sinulator 12 may include a
[0026fagani one enslmdsnﬂm ofi aimmimvergionsihe ladaohtodslerwomd asadogtiad laser
sor.

k
inter 3R RGP 45 STREY 4 B 05 PR BIOT D AR g 2 of e
of firligiof th sinAIEeg1 M tHeveveryixatlout® b soted thawcdihedkertshie :tight be used in

place%i@?etq%sglér]fgﬂlgle l@b,rsﬁs}b%lsl an éfers%t)l%@gq&? %{e%ri?g t euprg)lmttlon \gﬂhg t%irearm
Slmuﬁ@}l';j(tJSZOOS/ 023315 interface electronics 19 nonitoring

tate of each_sensor 18 (as shown in Figure ‘i]');“ a .

11 strated in

l0027rh cr%dﬁ%th%d fos popBorng e stelug Of e smplated eznen 18

Figure 180 VY'Be it d BiuESbegiR N ththe of¥ratRA of @ MEREIACUNHO K @itéRibove,
in the wirel ess nodul e 16 connected to each sensor 18

the detgefiog Hmitrean fiakerthe lf@rggoﬁthaﬁ@e@ce ebﬁ@ogﬁe}ﬁ mpopitoring the state of
each %F(frqg (Ml)w i F’ié{?@tl?] e @Tc?%bﬂ?cﬁlepys &ﬁlﬁ&t&?@%%h sl:ﬁsor 18 (as

there ore"elt e transmtted to the wrel ess
showmrEiered 3 a3 ) prethel embasidpdepnirpilar i the ewrelesh@odqlm@ecfna@éed to

| ect ' 9. . ] ntroll
s SRR S5y s HOREEP T Bipk B g g
unit inividlly modiGors tHeestasd @ﬁmbh seayord&saslilfustretet! ma stspril 0. edlt step I(Hethe

T BR800 AR T e

was h@asieing eldnt iantsepflaeetheh aind ctmtrabﬁroaélssxag emit rigl muie dieteomine if a

det th t | at t ot
commggRIFaR ATl e HE et ORGP 21 3oV RGhegea0% 1 <SHBUING HeF o

then &Rt &thridddlis PrdtREscs @B SREWn M gbﬁ 106; dndedle IdBtect[ﬂnaﬁﬁét efce again
the | aser nodul e 20 Iguch as a \?%/r osc%p H} I
monifpst GFRFREY as e sty 494 i 5RO spmmpnd Wés senty Fien Hherfigregiiosy unjfgsimply

begirls QQ@Ja]galﬁh&nr@ﬁft&Qﬁje 186 oGOk teRkdrng ab B@vﬁi%@tdﬁ@pCIfOOI he
simul ated weapon 12 is illustrated Fig

[0028fhe Refemine bask asterdddi s fiiine ﬁvqnhéldéi}@rpé%%ﬁhelb?le é‘etecﬂon unit
verift gﬂh@@ﬁli %hdr't’iﬂn is st¥BbRl BHRAGARON nt in Ts’J%F 108t BCAdt@Miiil Whether

can formof the interface electronics 19
the smﬂntetdomamgn tlﬁcs syitehtlefostthe fripgeverdrasymbes of segsahhmay ke used

to deéh‘gfﬂé ﬁw%g’atstcﬁ UG hI2C Wehn! 187 FéreGRPRES §&Hor18 FA dbtermine

ifa bullet or cartridge is properly loaded into the simulated weapon 16, or whether the bolt of
the simulated weapon 16 is in the proper position. If the simulated weapon 16 is suitable for

firing, the laser module 20 is activated and a laser discharged according to step 110.
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shown in Figures 2 and 3), or the enbedded controller
in the wireless nodule 16 connected to each sensor 18
W@ a®4esdm in Figures 4 and 5). In any of thesECT/US2003/023315
enbodi nents, the detection 20 unit initially nonitors
Otheryise, e ctection waiE preaRmsisiumpgio sigp 140, gud cqptayesto wppijpr each
sensort3P- At step 102, the detection unit determ nes
whet her there was a firing event froma trigger sensor
[00291.8. It shoulebeenotoghthahariony davipes perisedin & weppong frainingesimulator
cal . . orm o .
sssen 1 SO 2 QA SFR s Moo Gl o HRST S plf devies
to enlghegirdiging of & sadenpniieshdlewises arefitpically hemmestpeby @ serizher pagallel
data v%?e%cc%%ﬁgc%oﬁs %qgé’é@ déﬂce%tchp Régqgn %}deatzlb ﬁugﬁt.eﬁbﬁgllﬂ%tthe
once agal n B TOnT tOr S 6ach sensor as in st ep 7
numbaroofelovinesriocrems, tbembbilityrod thetshdenene be sigmificanily resirigipdy This in
beqi ns_.once ain.to. nonitor..the state e sensor
o vl B8 pRSGRURRRR i TR it R BBl BR R
[00303t e[Exhdles iof vaaious weapgn eiveuitorsl il 2| tHatlkemefil feone thetif@rpotatien of a
., detecti gg.u?it vfe('li fies that the condition is
wireless modlp 36 {nglydf thefollowigeevent in step 108. In

[00319let enmanidagonkigiubed 1250 as b Muhdpue dvithBaneus dldgnbsic sensors can
suitable fgor the fjri event, a nunber_ of sensors 18
be coprgptab (e 6 48R VHER GF ARIhEORUNISHRT] Enb PORRRL Lo & wireless

link sBEHTHY ALAELINE aRANI1E. THIE wireREPWeapod sufilseF 13 Bairie the user
_determne if a bullet or cartridge is (ﬁ)ro&erl%q | oaded
maximyn drepgm of Fevema apd aPbeiva ie saie wioek red facheasgl fealgyeapon

WhiletpE(gvi(g%l%le A sflctheR P e %@act statk B thBSefomper position. |f

ated weapon 16 is suitable for firing, the
[0032] ase) Avuewdcaro] devigstsimuatersugh s asthm e orgiheimiak ey can be

comp B s 0857653 §8" & s bt QAL ME Rl i the vielss
module 2@ on a sfraless litlo Skhépall®, foampxdrowm | frsdemtdf moypmnest while
.each sensor .18, t [ -NO a :
N e e R R S
chemRalgptagt or assenbly 10, such as firearns sinul ators,

tiQn_tracki .devi ces, or, other simlar ' .
o1 8T8 55 SR T B s s
by miliyAy pérkdnteCeumrraioaldny fesel dxadmad wipa faldeel cotmtuaicasions dnd

connecti on, t hese devi ces can .pe fo h .
conng e e T o S B30 % PO B i
freedbr ©F RB$@nent BRI 1B Riokt rkalised rdiligg.St udent can be

significantly restricted. This in

t tLirn AR n@kﬁg.theb

10034 madopositiesdrackiagiledraiieh AeaIeYYaeEeIePRESE PURRNEIGH B? b
compREI R GRS Hsind Q3RIesEXAIRI ARwOd stvdént @1 8aveaaR@Rum freedom of

sinulators 12 that benefit fromthe incorporation of a
movemgnind episigmnpisgusien ahe vekingdetire fol | owing: [0031] 1)
[0035@. meﬁp%riéﬁs@éhé}%orh%%%@ﬂu&ﬁt, udnaR A KtdMstRoV @idr@kSng the

i agnosti c sensors ca be conpletely free of external

presemger efSthe oireaten; a’aﬁ@mn‘anlincsanﬂo_tm@afa?ﬁﬁl dabert Ropersa’s rigesgnee, or hit

Wi re L o i
b EDE Syl ) et WEELRS: COAMAR2 8 cfiment n
maxinixe itheLficetiore @fl owvahentovenent and will give the sane

[0036"] | OO&S a\qgeyfoaede Lllslfl:d g}‘?’ thte t%r%nreee %l nawﬁgt@ %}ough the courses offered at his/her

own pace could be wireless using a wireless link to minimize entanglement and maximize the

freedom of movement.
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15 while providing the instructor wth the exact state
of the weapon. [0032] 2) A crowd control device
W(S'B(mu,lowsm such as a stun gun or chem cal sprapCTHS2008023315
npletely free of external wires for data
l0037:lo mTQH? @éttheo HEIRAEPEEH Il SeTsH 19 Perstielilata cegsctionpig ip ellow

complé‘te ASnthd! Wk &f%l (ﬁ$§e kd pk cenmn Sinfldt MR o Plite R TRERASELIPRnd
movenent whi l r0VI gé'lnportant tralnlng
t 1

measrl@qmafaef% e stg@ﬁ@hs d@gnqa@fo t 9an ke comigaiifeg o gprform tasks to

provﬁg@&hﬁgte idbaGhgn cal spray. [0033] 3) Peripheral
devi ce sinulatofs such as binoculars and | aser range

[0038]i ndby anec gxanipde] of Iiye wrel oft the prosertsiorméipn.cavitsless module 16 is
opereﬁ&mag &t felrﬁél cgbqg ﬂ%ac@ﬁ‘l&ﬁ.r ng'l p?ﬁdtl[:lﬁg‘r fb9r co‘iilﬁ%c@mé tPe tllgnsmlt data

onmuni cati ons a contr using'awre
(“TX@é) a aBHuetecvch datai cERXDH) s pims| | ofal thew Uoivetsat hAsynchronous

e L EROBERS TR S AR5 0 by S04 By

RXDasinsiofje oveapats| mrcarcfatt&melctﬂrmmatlemﬁo&m PETSC oamal Bdgaky-to-

s % 3o b ek S e

cabld @platkshenn 1901fna%d‘l eF Ihs!hﬁighhécl goretRy ﬁﬁﬁ\ﬁaﬂé %) B&Lvaiﬁ) thd/adriad U@nnection
Sensors worn t udent ch as a _hol ster se

with Hi P rReHg Ryt {# B ERNGVITEHSS FIORWE fyPTighin A5t D OBt

the vVXAPSH Midrbdhtr6iD WIeHaRt e REERSNMDINE Q3SR De Mbudddt inside a
30 sensor can be conpletely wireless using a wireless

simulatqideyiee Vithp gnglbanising prdiege®ment and  maxi mi ze the
[0039]" €M Rer TRYAPEYF-thd AR3E the)prddekiChRAB oM SE %@bésst Hl%dule 16

trainee to navigate through the courses of fered
operdigssphéic wanless agemementian dekwinde esisrogeitipdier 14 foe Iﬂtﬁs geapon

smu#a’?og El&oﬁ] éTF @uﬁ?\i éZre}%rﬁltnﬁ)a n@%@%&ez?%%&%éﬂ ﬂﬁeeléﬂf &GPIO's (general
purp@@TunuS@@p@s)anmmbe {e@% Hipureed bfsert duiyemnauitputypto rapiaﬁsemocﬂtde 20.

Any %Bn%?a]toreﬂwl%g tl?a?rf;g ?t IP%S%‘:G%h{: 8{3{5}% oe{ngtﬁe Ithls %ntgthg? 9\V¥yplca1 pistol

ete con evi ce
simu&'tcnmvlﬂt incinde ampaghene MSorThemnhen/ bansore anlt sensdr, safeas senegt and

data for t dent' s di.agn C n t ca
viged SRk T LS R PR T Br S oThe flp R ol pil; BShsors will be
conned;:etde(bam‘e o the )elghSGPmB&]d thenl_agrm iﬁrlee('adfl’plhﬁ?vﬂf blet6 mnm tofanother
t I nt 1.nv tlon r SS nodadu I.S
aich o8 A G RuoY ST i it B et ErbeatRarite the St 4 sqqnsptor to
the TOXD, qvmme@’rs Nghd tRES m{eaaanbé adiidll o al{ow! HE3hinga dhd @ERbp¥cessor.

data pi ns of i versal Asynchronous
The qnéleeewléargﬁ Wﬁ ke Hepigslesy mu&%l Wik a coetion MseriVERigpL small

anterrh®, aWHta'Eaﬁ&? B RRE flsidy ﬁle_ﬁméﬁﬁ Qfa Baﬂa o) Btsth@fveéphﬁ simulator 12.

weap on's mcrocontroller 1 ear t 0o- Send
[0044]" CTEM) examnﬂé%méspprpp@fswogéﬁlaateowss pf the pFrsent dgyention were

testecge%dgﬁgnéuaﬁg Ynea @R @ ¥t FHhin M dIHM AR RO BR thePwSdpBRY Gaining

simulator assembly 10. The serial interface was enabled on the evaluation units which
allowed us to test the cable replacement concept. A simulated or replicated weapon was
connected to the evaluation unit and linked wirelessly to the weapon simulator 12. All
features of the weapon simulator 12 were tested and passed, including sensor diagnostics and
commands. As a result, a fully functional chemical spray prototype was developed and

operated with the wireless module and the weapon controller card. Also, there was a



cabl e replacenent is made. Flashing the correct
firmvare to activate the serial connection wth the
\N@emmmﬁmabaud rate nust be done to the w rel esRCHDS20$023315
prior to assenbly. Both the

succewﬁ& ﬁgelam PHPEPVoh BEVFABRTLEONRRISHCP |°§§1§1“H’68‘Eﬂ“eﬁrﬁ?e¥” age,ipto the

vwka?1%&HQted inside a sinulator deV|ce with a smal
antenna and battery. 15 [0039] In a t her exa

[0041] Do Thoe oraaheE 64inpeen (PBADHO R FRIOdER L IPG PEge

invenBREPSRE Sy AR *Hﬁl MR@E}?@DA@W@@NMNMMIOMIMEMBEDDED

m crocont r ol 15 for the weapon sinul ator
IN SIMUFUABED VBAROS SY STRMS it is nelsigiendrd tha sugh Iﬁ%@gené?sgl}ﬁconstrued
| / chfins.
o g @R B Bt o1 MRS RO Bt Eh Bl 7RE
nmodul e 20. Any sinul ator device that needs at nost
eight GPIO s can use this nmethod. A typical pistol 20
simulator will include a nmagazi ne sensor, hanmmer
sensor, bolt sensor, safety sensor and trigger
sensor, as well as a laser driver output. The out put
of the various sensors will be connected to one of
the eight GPIOs and the laser driver circuit will be
connected to another GPIO A 3.3 VDC supply and
antenna will be added to conplete the circuit. A
connector to the TXD, RXD, CTS, and RTS |lines can be
added to allow flashing to the mcroprocessor. 25 The
entire package will be the wireless nodule 16 with a
connector, laser driver circuit, small antenna, and a
battery nmounted inside the handgrip of a handgun of
t he weapon sinmulator 12. [0040] For experinentation
pur poses, two evaluation units of the present
invention were tested, and | atency was neasured to be
within acceptable limts of the weapons training
simul ator assenbly 10. The serial interface was
enabl ed on the evaluation units which 30 allowed us to
test the cabl e replacenent concept. A sinulated or
replicated weapon was connected to the eval uation
unit and linked wirelessly to the weapon sinulator 12.
Al features of the weapon sinulator 12 were tested
and passed, including sensor diagnostics and
commands. As a result, a fully functional chem ca
spray prototype was devel oped and operated with the
wi rel ess nodul e and the weapon controller card. Al so,
there was a 8 WD 2004/ 015356 PCT/ US2003/ 023315
successful effort in porting over the weapon
controll er card conmunication firmvare into the
wi rel ess nodul e. [0041] Thus, although there have been
descri bed particul ar enbodi nents of the present
invention of a new and useful WRELESS DATA
COVMUNI CATI ON LI NK EMBEDDED 5 I N SI MULATED WEAPON
SYSTEMS, it is not intended that such references be
construed as |imtations upon the scope of this
i nvention except as set forth in the follow ng clains.
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9 WO 2004/ 015356 PCT/ US2003/023315 Cdainms 1. A weapon
simul ator assenbly (10) having a wirel ess connection

W0 e00a/0c8mt ral  processing unit (14) having a fPeBUS2003/023315
Wi rel ess transceiver pro(hdjng free notion for a user
of said weapon sinmul at o=8%%enbly (10), sai d weapon

1. si Aulvatmm sissbredl yssédfly 06) mavind £ haeRed @bhEESoOYs 22Bentral
unt et her 12); at | east one sensor

i mul at.ed we on.
ProCysP g lg’ftfﬁ% %Wt“@ asﬁrsa ng ansqever pEpviinge Frag B0HOR Epsgoyser of
said Swgarmh siaithtcar u‘dsélﬁblng@OUTDGMH ewbakoh ﬁﬁﬁla&ﬁdaé%lﬁs‘lgn(l%‘}“ Bking
Led weapon (12), said wireless nodul
Ghmﬂ%VFﬁg % second wirel ess nodul e transceiver; 10

mh@{ﬁﬁah@ajgmﬁﬁﬁ§ka&%&)2 .s connected to said wirel ess
nmoduyl e (16); d wherein sald second w rel ess
tr %H%aé%%?é?nsalf (1§h4f8><% tp spid sgappsdid)do gengate 7 sensrisignal; and
Sah QvirekROHRIduR| @@)alafffxgd tvhﬁmf 'séflé teinfhibied SRSpdn glrii_r%'ﬂ/ Wireless
using a radio frequency based transm ssi O . e

modylg & ha‘gnmFe&pmwm@lg@mmdyle(tmosceasr described in claim1

[ cej.ves

o] S5 oo ot b BN ABERLIRE (GEAR 1%
Th@hwap@ud sgGonrd Weitedass Hstsetﬂbéry)f (40 wimbsdmpdule B tiansmits said

I e W reless tran iver. i.s a
sns T L VRSP S6800ne UL R BRShS RS ET
2. V\BH@OWe:mormlrmﬂﬂor aﬁs&ﬂhﬂp [ (y0)( élsOdesa‘ﬁbedi @ chairhadwhdieial saidmedond
q saj d 99 wea 12% is characterized
wirelgss rans“te}veﬁl egerwesa? 8‘6‘% sfrqp FEBE E{S YEREB2PSCBYC: onnect ed

3.t dT hbawebpbﬁIsglgﬂz[toﬁmﬁethlﬁlyS(M))dasV\de@ﬁlb%§$n oRd | 1ewhek6ih:said second
said trigger activates said

ein. o i on oL
wirelE TR GER & e0(ele) B ERER csuh GSoHTor oi gnal
4, 5 Ttmea\pﬁﬁﬁlﬁﬂla%rmﬁéeﬁibﬁf(1@)3§se<ﬂ@&leroeﬁ 10215 1 daRfid DEHsitdlated
?|n11 wherein said sensor (18) nonitors the state

“@m@p RirhgeslpessdPY2) . 25 6. The weapon si nul at or

ass@dryard10) as described in claim1 being further

characterized by sensor interface electronics (19)

c &iﬁé&rusmoaémogwrto sa@iriggen and sasaifl wingless inesiylertb@ul e

Y, )

((-j é\@%:errelug eo Al C Rﬂtr%\%ﬁl%cgf/aﬁést ‘?’c?ﬁggér seﬁ%o@ él%sto Lg;:ner?te said

S€mwalgdaltransmssmn IS substantially within the 2.4 Gz

S. bath% we%g J?Slm;l—lla I m&ﬁ&? d?(%)%ldg%gﬁedalg I%lm IXNh(eren) said sensor (18)

descri Inc
monitors the state of said weapon (12).

6. The weapon simulator assembly (10) as described in claim 1 being further
characterized by sensor interface electronics (19) connecting said sensor (18) with said
wireless module (16).

7. The weapon simulator assembly (10) as described in claim 1 wherein the radio
frequency of said transmission is substantially within the 2.4 GHz band.

8. The weapon simulator assembly (10) as described in claim 1 further being
characterized by aiming means for determining the position of said simulated weapon (12).

9. The weapon simulator assembly (10) as described in claim 8 wherein said aiming

means comprises a laser module (20) connected to said simulated weapon (12).

10
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characterized by aimng nmeans for determning the
position of said sinulated weapon (12). 9. The weapon
wa el a3es assenbly (10) as described in clai nP@r/US2003/023315

0 OS5 SB RE OBS SRR 5P P Eh e s

inter2©0 41@UBEE6 (AGTA4iSA00B/i02FR2: Seleck@nicd mEl)V\ﬁﬁlﬁ@cﬂms said wireless

r as described in claim
mOdﬁlemglt%cS%ﬁﬁasermﬂ‘é“l% é@i interface el ectronics (21),
11. saTlk eapen sivmiletof assanellye((w)r SNdR&ied ) cRan rleﬁﬁ'th&gco%?ﬂrgmg a
nodu aid | aser nodule (20).

mlcr‘ﬁ]ong eézlc?ﬂ ngt}?ﬁﬁegiooﬁa dﬁ&&@ﬁ%aveﬁ% As described in

12. cl Bhewdapbal rsﬁﬁlﬂz[toﬁ@@@ﬁbl? (T a8 de&mﬂé&fn%eﬁﬂlt f(Pthﬂ-’lEr &o]f@nsmg a
connected to salgswruaed weapon (12).
POWefe CnRiFe 571 %@@ﬁ%ﬁrylliri@) as descri bed i n cI ai m

13. 10THeWEDEH seanbd e%*seﬁh%l? éld?%%@scﬁi:ﬁ&pﬂnyclﬁﬁnp ﬁﬁ{h‘é{j cﬁn? rising an
said m cr ocontroller he weapon si nu or

antenpa capAseigd forsgid "&lﬁel‘iféwplﬁétﬁ)i nclaimil further
14. COT‘HUW&%&Q?ﬁHIatcﬁ‘%s@BBﬁ ¢ %%@cﬁgea{xﬁ cﬁl 4 el n%u? at leiad one

nodul e apon s or asse
sensqi4 1 Yeqmprisse d meghasical switthwher ei n sal d at | east one

15. S€R Welegsl\géaggﬁ’ m}ﬂﬂaﬁﬁg ﬁteﬁ?&m rpltsﬁ% CSW' tch. 15. A

wirel ess weapon sinufating systemconprising: a
c ententgd! sisylatloatcomputegnput er; a si nmul at ed weapon (12);

18) for rmonitoring the operation of
sal%ﬁm rru“g?paogs(\/\éapon (12), wherein said sensor neans
(Jssysogmna(@ far smmtoﬁngs itignaperatidn tofasaid kighu@fed WREYIne(12),

connect ed si mul at.ed weapon (12), sai

wher ém S%fiéengor Hesgf @? L)) agels 2RSS 181253 sensor neans (18)
t @ waekssvmodde d16)eB&kctsd INahid WABERH NwSBbd (‘M)r %luﬁsﬁlreless
d‘ﬁmﬂ?&@fkg&%ﬁ tg{ansm ts said sensor signal to said
mo FroameRr P trceive sridsenarsighels commands
f nersisgidcRiéleal mdinw! @by %n&rgﬁpéﬁcﬁ rsedé§1’ Q%nﬁ to g 1d central

radi o-frequency transm ssion. . n sl
Slmu]ﬁ%%‘b?ﬂi‘i‘%‘r‘te(f P09 reseivefeeEpmands fiom S@Idaﬂeﬁﬁrénlﬁﬂmwmneqmnps@r dsmg a

radloq@qﬁa{cytrgﬁg{i@&w) m)nl tors the status of said
si nul at ed vvea(p 17. The weapon simnul at or
a]

16.  addertsapon smylages a@ﬁ@@@m geNay chesgmladnm tBinH 6y whereipaaid sensor
mean¥{ 18§ h1%§§ors fhe stHRA l&k‘ ﬁ'ﬂ:lalte% \%%8&11@ requency hoppi ng

spread spectrum t e vveapon si mul at or
17.  addeniskgon(sinylatms asjiemblm (b@s)cb8|d&sanﬂbed im ddGmwitewkdrein tshid wireless

dq@(gb g di o- base %H)ransmssmn 'S
modf bl i SRR Rttt PR

The weapon simulator assembly (10) as described in claim 15 wherein the radio
frequency of said radio-based transmission is substantially within the 2.4 GHz band.
19. A method for monitoring the status of a weapon simulator (12) by a central processing

unit (14), said method comprising the steps of:

a) providing a detection unit to monitor the state of a sensor in a simulated
weapon (12);
b) generating a sensor signal in said simulated weapon (12) using said sensor,

said signal corresponding to the state of said simulated weapon (12);

11
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19. A nethod for nonitoring the status of a weapon
simulator (12) by a central processing unit (14),
wa atd/orsshod conprising the st eps of : 30 a) prwr/dsmg3/mz3315
d tection unit éo noni t or } (ﬁ e of, a sen i n f (16)
| At e SO oD et TR RBIGTRY & & SHEDPS é“o Hal
havmg E] weidiesk dnstsiat efixe@apnin sfid Sinulsédgeapan (12pendor, said

nal correspon tqQ t state of said si. La ed
wdBpori BN TN BEUAFL BEB KPS0 B8 BBl Spodul
(16) lﬁfﬁ,@‘é@é/dlélﬁas‘é&tr%sﬂﬁﬁ&ﬂfto He@B@tal ploodssiagugit gl@nsor to a
el ess nodul e (16) having a wireless transceiver

20. e sethodios HEvRHibe B S RAS BT etPo tpnthey ComRgecg providing a

ﬁequérfc?%ﬁbﬁ‘lé sBﬂ:a§ %béi:tr%ﬁlnﬁgﬁnoﬁi rt@'tldcnﬁrﬁm SR Qnﬁdraﬁéﬁﬁ BT said
W el ess nodul e usi ng a radi o-based

WﬂdﬁﬁawéW?égﬂon to the central proceSS|ng unit (14). 5
. g;%h?urtﬁher JiELNRL AR FCELI %dwhe@elﬁ'a%mté&d) WREHEL S RHsBR the

conprises providing a frequency hopping
ﬁqmsbread spectrun1techno|ogy to transmt said sensor

S lvglgﬁ mé E%ﬂﬁ% n\Qf \;vﬁlligﬂi.% V\ﬁ&gglogesg 21? lmlt gl]ﬂg E’J g@fﬁﬁttﬁpgate
of saifl wetgvarsidarpr (18); ragdt he steps of: 10 vaI idating said
th [ 4) t
A T UR S N S
2.t r[lhgg@d’dhcmgad ﬂﬂcﬂibeﬁl inglaii B, Ifmsl&r comgrti$ing ¢f%0$te;abf ltrxmsd‘uttmg
comhoS Pt S SRRRERR B o TerwERLEERy B 9RRRE R
(12).transmtting comands fromthe central processing

unit (14) to be executed by said weapon sinulator 15
(12). 12

12



