Title: Electronic scoring system nethod and arnmour for use in martial arts
TECHNI CAL FI ELD The present invention relates to electronic scoring

syst ens, wethoda7and arnmour for use in the nmartial artspcamnizon/gati cul ar
in weaponry-focused martial arts as well as the martial arts or

martial -style arts generally. BACKGROUND The martial arts (e.g. karate,
kendo or martial-style arts), including martial-style arts such as kick

boxi ng, Brazig].i. i u.Ji fencin er fighting arts,..have a | ong
tradition i "tlﬁﬁ&%m'}'é%oﬁhw;ﬁ@{ 9‘5?'5@’ §%’g aﬁ‘é‘PHﬁE‘é‘ %p'tﬂ'l 'Q?Ttﬂfﬂr ecogni sed
as originatPH§ from Asia but also have a long history in many ot her
cultures and extend into nodemculture today. The martial arts are systens
of codified practices and traditions of training for conbat and may involve
light- to nmediumcontact or full-contact sparring. Sone forms of *marti al
arts i ncl udEEGHMCALFEELBf speci al i sed weaponry (e.g. the shinat (Japanese
sword) in kendo). In each case, a scoring systemnay be used that involves
al | ocati ng s present ovenion rdlatagtoj ethsironi¢ scodng systegetmethedsand emauhe opponent' s
body wth a e L ' [ . foot, el bow
or knee) or fd\?\nmgﬁhgﬁesrg%@?éaﬁggngﬁﬁrg#agﬁ‘v%gaaﬂg?ﬁ9%%?4@%1&%3%?g n kendo a

poi nt i n comwpkas the onartatanksdrynatisstedrisgererdllye attack is made to a target
area on the opponent's body and when the attack Is made with the spirit,
shinal and body as one. The shinai nust. strike the target soundly,

i ncludi ng maki ng contact with the top third of the shinai, wth the
direction of novenent of the shinai being technically correct. 1
,Currently ER?‘% ment of martial art conbat technique is made visually
by judges or tThrough the incapacitation of an opponent. A key:constraint in
terms of visual judgenent is the difficulty of observing attacks with the
naked eye -_for - QW o, the - of .tthe attack it nay be
difficult tgh%g‘(?ﬁ‘i(ag?;g% gé'%g‘éfeageg k%"l‘*ldéJ &o’garﬁlae[b lea?l )‘f @F'gaem%f" aft f?‘éswlﬁpact from an
attaek, or whesucbas kil boxirg, Bragifiecliv s felminggad wisr fighting(aotstave than by
reliance on,physi,cal .cues such nockout .or_ ot her incapagitating injury
to a conpet H% )réﬁa.dﬁ'fzﬂr'ﬂaﬁ‘a'é ‘r:u(lgtru reé?\@a%'fg%%l aﬁg 8’1-'“8?%%‘?"#%"5#%& |'sse§cf\s/ant ages with
vi sual scor brigihaingtfens Asidrbot hise hdves adorgniiistgy insmédyadthed adtereslmdr vat i on of
attacks by a  ju iﬁe or.referee carries the risk of serious injury or death,

particul ar | YW t%\%%dp?&%"y U ol ved.
The martial arts are systems of codiﬁed practices and_ traditions of training for
combat and may involve light- to medium-contact or full-contact sparring. Some
_forms of ‘martial arts include the use of specialised weaponry {e.g. the shinal
[Japanesé sword] in kendo). In each case, a scoring system may be used that
involves allocating points for striking identified “target” areas on the opponent’s
body With a specified part of the attacker’s body (e;g. hand, foot, elbow or knée) or
with a specified part of a weapon. For example, in kendo a point in competition is
only awarded when the attack is made to a target area on the opponent’s body
-and when the attack Is made with the spirit, shinaf and body as one. The shinai
‘must strike the target soundly, including making contact with the top third of the

-shinai, with the direction of movemaent of the shinai being technically correct.
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The real risk of injury to conpetitors, particularly when weaponry is

i nvol ved, has caused a decline in popularity of many martial arts in which
ful | -contwiototiaspad or sparring i s considered too dangercusslRarvdboi21
unethical). This has led to full contact weapons-based conpetitions being
restricted. or prohibited in a nunber of countries. Thus some martial art
systens are dying out through the | ack of op{;ortunlty to conpete in those

narti al ar@'@&l’bl‘@ agpgssienh of et gt §°'§Hate shiinee i5f maderyispally bt yl e art

i nvol vi ng %%h e ki nds of

swords used | ﬁyéieglh?r{))(i' Qﬂ@?%ﬁ& corl n Phé/gl 52 on§§9'ﬁ?ﬁt texrh%]e in

target areaisoal jadgeddonetiie. dtf\ﬁams/ oS eltbetvingoaesckOMithtthe ndkéd egall-tfoes of t he

vi sual scoring systemused in fencing have included using ink on swords so

that when S1BPBOAIAE ¢ theatpred of ergttack jtimaydg ‘Hff'élt'alcha%?HEPt?'M@S%?ﬁhber of
"hits" coul Th d npetitors

could cheat 5)% Bﬁ(?fﬁtogg\rﬁeneég? ﬂﬁ{r}]&? ﬁé’FfQ} élg e(tgrs\ggé&f' ﬁ't Wretah%tﬂagpnot show,

t hereby di agdidsiage Wixemadmfodter dfantbynreltanae aopipsicaltcoes it abe&nodkotit To

overcone the above problem electronic scoring systens have been

i nt r oduced °F PHYef HiiapashatinegpiventancaPetitars Humpg eyRsanthbias Befaresing v

conduct i ve 5 agk ahﬂa@é@?@@%%g@@%ﬁ%p nbl#Rr igbdiRhtabs $LPObsr €a and a
push-button on the trp o or other formof pressure-sensitive
tip). The ebsavation ofextpoks a)uddgee:pereftereescaalunes)the misk ohjseimutsiiojarywdot h t he | ane
forma si n%Ie electric circuit. Avalid "hit" by the electric weapon onto
the | ane ofeAlsRerbF Ul Whenweappsyisimi¥fdeauses a 1ight to turn on. The
jacket and mask are connected electronically to-a scoring machine so "hits"
can be registered electronically when the tip of the blade nmakes contact
with the | dheresl nnlaeflonluwtmompstltoeglpstteuedv ohely wahganry Isenyabedd, bagt ton is hit
by a force of the, s mai ns ful depressed

I
For t ho. SpeRrerageatiide PRR =tk of BHAY MR o 1 oD AR oY oni T o nade
by the tipspdrrih@ Bhadt®ed Rotfangdrbus’ (BRdoNGnathitd)). SRPA&Ied BMLICBAGLACT bet ween
any part of.the blade and any part of the target counts. Alternative
scori ng sy@teenenwﬁseql wempetiianyabeine desetad gdreprohibisad ipi iicntllft'bGW th a break
in the circuit i e t u t
limtati on%oll"mt{'gslo g g‘%”(%f mg'llt{eagtébodg{(}qnsscor m'péc’l‘{]ghr%uéhq Y I:"thoonl
measur es \Maeporemntyaat:omaaehae.asmdmm drts sdfe@s not deternine the Iocatl on on
the body of the strike or the strength of the striking force.  This linmts
its useful ness in relation.to other fornms of martial arts in which
el ectronic i Iy he strike
Sourd v o Hgsforh F8drads S Gl Eg‘gc?ﬁﬁi'? '&anﬁé'l"t°ﬁ’nléth€tgéé%‘g€a Bhet I ght be
pr ef er abl e (gush sa@rfenlsr;lepeesnsatmme&hrtee kmsuirse/otdteuspdtuerulyrabuc fdmf@e
inflicted gn an opponent rather, than only recordin hat cont act has been

made. O heP 9"ing 'f“éR'Yedrl%"%’lg %I'é'&t'l"cﬁtlaég"st #3 PYy 28 PEPARDLSYYAKS Usediled i n
fenci ng i ngladEme ghe diftRulti §6¥rth@gsda'l Eohh sys{el'rpﬁs'gﬁ% QMClhé]ﬁavellﬁ&m mask and

el ectric weapon) is specific to the particular martial art. For exanple, in
foil fenci Iugngidke)ntsanogistsoalna&wh(eaadohpxmeethacle) isihg, it eotidistdiednd thet he torso,

while in epe Tenci t.he et area nc U e.entire bod and in sabre
f enci ng thB”F‘QFb ke F%ac‘?‘é‘?tbg °°”§t£8dl 5| PREe 2 ‘glf*?é“’gntd%é/d?att he hip to

the other agdotors dodfd Hdbisy Nlﬁné‘@lﬂ%é?% that jal:lte%s g@ﬂ\dﬁnk WReBId sgor i ng

circuit" is 1imted to the target area relevant to one art and not another,
and hence skowthéreby disguising the eumhertqftlmmsalcdepetlterltadrhgen l: 15 ea of one art but
w thin the target area of anot her

To overcome the above problem electronic scoring systems have been .irltroduced
In fencing, for- example, this mvolves an electrically conductlve jacket (lame) and
mask defmlng the target (scoring) area and a push- button on the tip of the blade
'(or other form of pressure sensitive tip). The electric weapon (foil, epée or sabre)

in conjunction with the lamé form a single electric circuit. A valid “hit” by the



b. the weapon nust strike the opponent before a score is registered -
therefore, the risk of injury to the opponent is real, thereby limting its
usef ul neswoi2n114M1de range of weaponry-based nmartial ar PE€THWIRIB/WMR1ri sk of
injury caused by a striking weapon is too great. c¢c. .the ability to score
islimted to contact by an electric weapon - therefore, there is limted
use in martial arts where scoring involves striking by a body part (e.g.
fist, el bowectiiovgangn angpthelape py Bagkpessethe; drguit P’P‘g’éﬂuﬁ?scﬁ"ﬂtﬂh} QkEMonry.  Yet

anot her di %%df@“’%é&?aﬁ’é ’m%pff‘ar }{&&ngl?@eﬂ%%‘érfrbmceflﬁgir) 0&ring rlalithe Ld14ydes essur e
sensor is on hé weapon Irtself. Forns of nmartial art weaponry are varied
and used i raR béaegigkiedodlestyiRally witen theaip dfithe blade waked @nbwav@ith thieapon- based
sensor since scoring includes nmeasures beyond whether a weapon makes

cont act wi tAM&AT BpACHE is reeisterad apty ben ithe prshiution isrhisbyiionsf thaised
fighting, the. .k i .} e on.kFLsts, knees,
el bows, feesF;gC'ﬁsﬁdl:%b' sﬁouﬁ%@gg@g ?’8?%’&‘3@‘%%?‘%3’5?%5§ee?cf°\§?@9a ggﬁ%ged.
Ther ef ore ejuesrion. f yi ng t he weapon or pl aci ng sensors over the weapon is not
an effective nmeans of scoring a conbat technique. Further, a weapon can be
used in a variety *of ways and so sensors would be required to cover all of
the striki . ﬁge%@ f tho! & th@blad gy i ncludes
Guandao, Chqﬁglfigfc aw@ﬂarﬁéllte}?a I ngpo%lé':ﬁ%gﬁ%lﬂ gn atiﬁg,t{ps atr gebiraa\\%gcg?%aar/rboo pol e,
Naboot, Harfbainglwitf satives, ahpeoktat betaden afhparkefiths bialé esd arfygiart dubé er f |y
sword, Vettukathi (sword), Krabi/crabbie, Pari ser/shar(got,i p, Erpeﬁl edgel ess,
Foi | / bl unt tBfggt cquifimfiterngiive sSREPR SYSIRMS valYe ChARETINr PSR 9 Blint et su,
Vajra Mishtdq,; 4V ik baES el GYERing EERUBSAR il hYiRing Fiiki. kni fe,

Kar anbi t, Iéarf‘eja@ |p/amfiadedr,c Dgﬁg?"%o}rn kHi ves: Mali 'gcg)kkllé/ (tonfa I ook),
Kurunt hadi ,- Tonfa, Lathi, Jitte/jute/wood sword, Tanjo, Ota,

Kanabo/ st udded. bat, Tagiaha, U pnm /Chuttuval /wire whip, ai n_whi p/ connect ed
rods, Rope Tg'ﬁﬂ’t","tﬁ\tfé’f'e_ _t%f_’fa Pfj?lﬁ/htﬁcﬂ'?fc-oaﬂ%é’fsltfm%%?i'tn‘%nmﬁﬁ"ﬁ ao

ban/ grai n fyn contaedfhaé BEHhSdD itefoRs hbREdternSAd tfCbcAtihYh e Bedpbaf f,
Kusari -fundo, Tessen/fighting fan, Eneici/ Emei daggers, Sianghanifighting
arrow, Thr ohe sigikkor the strangth ¢t Thelstriking fasea. his, linNiterits usefiuinesd ingelaiomeapons are

used in conjunction with very specific for. of arpour such.as li /
Eaorima A HBGTEE Y orr Ll T rGsh RrolEy e Rl ot AR and chest
tunic, or Madnheleread tha shié WolldiieO@defd B Wisotadeeapbnr dabaly@aiadf cot ton.
Armour sets such as Bogu i.s used in the discipline of kendo, consisting of
pants and \_/ﬁf'?SeN*Pﬁi%Fé,m"&gi ke prieferahlg insomercireisrasianaed toeasre Blemetetiahartial art
arnoury. Li. i.S6, . BPo: | S ‘ - vl i ichis
particul arl Jég}#g?? n'gﬁébé;;%rﬁgﬁ%Bg%%@g%gﬁagth\gﬁ)?ﬁgq%?%ggg gf‘%tt@ngalr& é?%,gves.

D6- mar u ar reeeh madewr apped around t he body rather than being put on in
sections. There are thousands of forms of martial arts covering nost
regions of the world. Therefore, there is the need for force sensing and
force | ocatd : | i : san: gised in a

vari ety of dr%ﬁrgrt 'ﬁ@?rntggf Qg?tf]b%%asgmtﬁg%%%&%ﬁgg? Setgﬁ'ﬁ_eé'aﬁ%é"g@ﬁ%r ating a force
pl at f orm has beahe Usoding Theuitt lfesmep bpttiee ptketr maskuahdeadtec weppat)écti on to
the wearer, since it is nade from padded nateri al 1‘s ?h as %ar-dboard or

| eat her and t herSBRGHiEto B PATticYe Ppridiol Ak th?ﬁam'%m--%‘mcé’éﬁ §12&6%i nst hard
weaponry. The f ( SUE f I F o6k ’ nat it only
records V\hether%?:ﬁ&agg?' gh%l%g&% r%é@cé%&‘ﬁoo{hﬂtthﬁgﬁ,l %@'aetsi ?%ﬁé%%gg%ﬁwude of the
contact force. Q@tigetarey dichniss tha\eetitecrndy pamdpo satule femcing deutaeget Aeaiimpact of a

weapon as it strjkes. For exanple, US patent No, 7,278,290 r ires the
target to be of tae-gﬁ_ﬂdfitﬁ’ 'H‘G?égﬁ%g‘m‘%s%&ééegl?ctﬁ té%°§\eéé'|‘_‘?8?c_"eﬁ$‘tc%ﬁ um A
| ayer of el asto-thy{mh?@s £Rbt tﬁgmlsﬁasalrhec@émﬁgearcq&" 7 INfiteol thdqargpd maNganese

are enbedded over urab ayer. The elasto-lum nescent material is
desi gned to eni taréd cetdvaot tocorte dyt &nd ooti amethee e henemisalnableite addisterst r ai ned,

for exanple when a projectile strikes th% mat eri al ; - Phot os$nsi Ei ve Ssensors
are depl oyed at Nisoytsits the fasgeteres et opga PHbWtRIBLRs (et 8rpa 2hantBor di ng of
the target beforg, during, and after inpact by a projectile. These inmages
capture the target's |um nescence at inpact and the projectile's inpact

| ocation. The inmages are then transmitted to a traditional image processing
systemthat can isolate the inpact ,location and correlate the |ight wave

| ength and intensity with a known kinetic energy val ue that was obt ai ned
through initial calibration of the sy8tem .



The limtations of such a systeminclude: 1. in order to record a hit, a
solid and durable inpact plate such as a steel or titaniumis required in

t he targewoanda47418. anal ysis of the | um nescence data PSTAIR0WNOOEIIC
enough for analysis during a martial art challenge; 3. martial art
conpetitions take place at close range where strikes can be occluded from
view and the duration of |um nescence on inpact is transient, and therefore
i nsuf fici ent bo tbeevespape MHE Prikmteenopponanbbiefaied SEOTEhE fegikesekye; 4.
repetitive striking.at the.sape .nosjtjon w t.h force may _not
produce a reproﬁh%’i%fﬂr%f tﬁﬁgsrbs {0 c')WB&%é)I {ahgtoc?p Phpmntr{.seg%az’ﬁ{ﬁgeubgf'gﬁgf@ﬁ?\d 5.
nmartial art ar MUiEfuiREER alwid@ravigé bBlyapohrytakemandl arts Whéretihd Sskapnposed of
a material that is traditional such as wood, cloth, tin, steel of .

particul ar shapédriuarfdusadhyastrikingsveapgnds tpe gieat-a | imtation to. have the

el ast ol um nescel OMAs| Bt el i here it . ing

mat eri al . USg'pz%%%g'%s sg&;gﬁr@&ﬂ&%@ 6@%2 aa(ﬁgéﬁggﬁ%ér}?ug& ggoge\'ltransducer
to nmeasure an i repatis Myt ey PRHEL bt Whéregtuting ihoRes birikimkg by atbodg pat ent
relates to the field of evaluating conbative performance and its. scoring in
martial arts. HAREvde-g fisle eleaw.cdoafbsir norsdlestric Junprediied. Nepditionagl, 005 s
limted to bei ngN'e%I gﬁ&d on top of or sandwi ched within, a defornable
material. Therefore, it is of limted use in inpact-protective naterials.
Each of the patents nentioned herein is expressly incorporated herein by
ref erence iYetianathendisadventagerpfdhe systern uspddel feneing isrthal thetresaire se@®F i ng syst em
for use in ig %(ra\ tF\rgWelaEJm "%%]etlfs r&mtofcrﬁg‘tigle rﬁ&%gpog\?s'; V??es,va‘?ieg; Used En grart I aF
arts, that 'e80 ‘Neasare ine rocatlon on the ody’ (e.g. Tri-b cage, |aw,

t hroat) andapegnéftwdie —af isfod ibredDsd tocithvé @.wikapombaseld seasonsimp® Booriig body part,
or a fall), and that can double as protective arnour (particularly in
weapon- bas acludgst naasueastheyonsl, whetber piwegre MakessGoptact Mitht HeCRRINERE: * t hus

provi di N9 2 iRRRpikh Rl IR UdapBROEdSB rbfindPie!lnrues ukd f1ltoe ! eaui i ng
t he opponent to recelve a danmagi Rg strike th t iInflicts pain, injury or

Wor se. solely with the weapon. Fists, knees, elbows, feet, shins, shoulders, forehead,

- fingers efc are also used. Therefore electrifying the weapon or placing sensofs
over the weapon is not an effef:ti?e rﬁeaﬁs of scoring a combat technique. Further,

* @ weapon can be used in a'variefy 'of ways and so Sensoré would bé'require_d to

. cover all of fr.\e' striking areas of the weapo_n‘. -Exemplary martial artvweaponry
includes Guandao, Chdii, j.a canne, Plor'lg,.ABat.o'n' francais., 'Sharéer,aVédi/bamboo :
-polé, Nabodt,-Hanbo, Jo, Tambo, Monk's ‘sp,ade, Chicken  sickles, Sai, Buttér.fly_ '
swbrd, Vettukathi (sword), - Krabi/cfabbié, Pariser/sharp tip, Ebee/edgeless, ‘
'Foil/‘bluvnt tib, Taijijian, Hook sWdrd, Muai Cad Chuke(Cdrd \_Nrap), Sﬁntetsu, Vajra )
Mushti; Bagh nakh/tiger ciéws, Shuko/Bear claws,. Grip ‘ knife, karahbif,

' ._Kara‘mbit/dvbl b_ladéd, Deer horn knives, Mai sokki/ (tonfa Iook), Kurunthadi, Tonfa,
vL'athi, Jitt_e/jute/WOod‘ sword,. Ta.njo', Otta, 'Kanabo/studded.- bat, Taiaha,
Urumi/Chuttuvél/wirg whip, Chain whip/cOnnected»'.rOds, Rope dért, Meteor

_ hammer, Manr_iki'-gu_sar.i, Surujin, Chang xiao ban/grain fléil,- Samjiegdn/3 piece

: st4alf.f, san set sdkon 3-PC st.aff,_' Kusari-fundo, Tessen/fighting‘ fan, Emeici/Eméi

daggers, Siangham/fighting arrow, Throwing knife, Kunai/T-dart etcetera.

Many martial arts weapons are used in conjunction with very specific forms of
armour ‘such as Kali / Escrima Armour made from steel visor and padded neck,
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It is an object of the present invention to provide an el ectronic scoring
systemfor use in a variety of martial arts (including traditional styles
of marti avoaptigd74tvxed martial arts or the fighting art#Caieoridoy3e1t hat

all ows an objective determ nation of the force, |ocation and effectiveness
of a force applied during conmpetition, without the need for electric
weaponry. SUVMARY According to an aspect of the invention there is provided
an el ect r orfPeuldeioaRhghest Sy or dYvyniebaegaby arhuels prool pEgowT made of A8 art s,

nel uding: {akabiTedltod ArodY LAe SLEPALBoll B 1R e WEiHA B koddiC ! Udi NG
Sensi ng neans Tor etecting force paraneter ata Trom-one or nor é» forces
appl i ed to cohgstagnafupantsvaed evire sasid vtoctce Qareadifeent datothdrnfolimsies. dat a
-regarding one or nore of the follow ng: |.magnitude, ii. location; iii.
duration; iArtigharbaay-dikeyise RA-MABY I8 3danee Wigplarundistyle sat whighhur ; and
(b)a scori qu%@_&bﬁ@d@ﬁﬁ’éd% the absence of a solid breastplate or sleeves. D6-maru -

-armour is‘wra'ppéd around the body rather thah being put on in séctions; There

are thousands of forms of rnartial arts ‘covering most regions of ‘thé world.

The_refdre, there is the need for f_orce sensing and force Iocatihg meahé to be

applied to an armour that can be usedina variety of martial arts.

In Taekwondo, ._a chest plate rocorporatihg-a force platform has baeh used. The
chest p.lata offers rudimentary protectioo to thé wearer, since it is made from
padded rﬁaferial such as cardboard or leather and therefore would not provide
sufficient protection' against hard Weaponry. The force platform suffers the further
disadvantage that it only records whether contact has been made, oot the 'lor:ation

or magnitude of the contact force.

Other systems have been proposed to measure the impact of avr/eapon as it
strikes. For example, US patent No. 7,278,290 requires the target to be of a'solid
durable subbstanc‘e sdoﬁ as steel or titanium. A layer of.elasto-lumineécent material
compoééd of zinc sulfidé and manganes)e are embeddéd over this durable 'IaYer.
The elasto-lu'rn.inéécent rnateria_l is desfgned ‘to emit light or exhibit luminescence

when efastically strained, for example when a projectile strikes the material. )

PhotoSénsitiVe'sensors are deoloyed at strategic locations to allow observation a’ndli
recording of the target before, during, and after impact by a projer:tile. Thes_e'
_irnageé capture the target's luminesoence.at- impact and the projectile's~impact' '
Iocafion. Th’e‘images are then-'t;ransm‘itted to a-_tradiﬁonal_ image processing system
that can isolate the impact location and oorrelate the light wave, fength and
intensi'ty with a -known,_kir_\etic' energy value that was obtained through initial

calibration of the system.



comuni cation neans for receiving the force paraneter data fromthe sensing
nmeans; ii.tallying means for calculating one or nore results using the
force parwoevwro4dava; and report generati RGTAERNE/000321
generating one or nore reports, wherein the scoring machine is capabl e of
generating output for display on a visual display. According to another
aspect of the invention there is provided an electronic scoring system for
use in var|T(5‘L‘isi""§'ta§ﬂp'e%°féf’c%‘ry’é‘iea1'“%{F‘i‘% conprising: (a) arnmour to provide

| npact prot eCEll qg'orcrep?o Rl Whlp%\éb artoo Lﬁ*?blﬁt n#p Iatg'gﬁcﬂc z%racﬁeeci%?s' ng

el ement that i's an 1 nteg ral par't t reo orcing sensing elenent being
configured so thaéanitmes r&qa‘mﬂrmammr@Salaaforce sensor, detecting force

paranmet er data of each cont'act, the sensing el enent generating.a force

par anet er dat & sal"@'r\iﬁwftth&ﬂ“"i“@esﬁ%&‘éd’a@ds% VB?’“HI?P@”@JHE%‘&"'E UBIBE f or ces,
wherein the forcaemmglad;?&%ner%gta [ ncI udes data regarding: i. magnitude; ii.
| ocati on;

3. martial art competltlons take place at close range where strlkes can be
‘occluded from view and the duration of Iummescence on impact is
transnent, and therefore insufficient to overcome rhe problem of scoring
with the nake_d'eye; -

4. repetiti\)e striking at the same - position with Athe same force mayvnot :
, 'proouce a reproducrble result on a elasto-luminescent surface; and’ |

5. martial art armour comes io a'var‘ie'ty of forms and it often is combOsed of a |

| material that’ is -tradi.tion'aIAvsuc~h as ‘wood, clorh,‘_ tin, steel of 'particular'
shapes ‘and styles.' Therefore it is a limitation to. have the elasto-

luminescent composite material and adhere it to the underlying material. .

US patent No. 4;761,005 discloses a means for using a transducer to measure an

impact by a piezoelectric signal'- Speeifital'ly' this pétent rélates to the field of
evaluatlng combative performance and its scoring in martial arts However the
device descrlbed in US patent No. 4, 761 005 is llmlted to being placed on top of or
sandwiched within, a deformable material. Therefore, it is of limited use in impact- '

protective materials.

Each of the patents mentioned herein. is expressly incorporated herein by

reference in its entirety.

There is a need for an electronic scorlng system for use in the martial arts that can
‘be used across a numbeér of martlal arts, that can measure- the location on the
‘body: (e.g. rib cage, jaw, throat) and magnltude of force applied (e.g. made by a
weapon, a body part, or' a fall), and -that can -double as protectlve armour
(particularly in weaooh'-_based martial arts) by absorbing or diSSipating' the force,
thus providin'g a means for electronic scoring in martialvarts Aw'ith0ut' requiri.ng the
opponent to receive a damaging strike that inflicts pain, injury or worse. -
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lii. duration; and iv. direction of the forces; and (b) a scoring nmachine
having: 1. comunication nmeans for receiving the force paraneter data
si gnal frem2otig74ensi ng el ement; ii. cal cul ati on nean®CTauU20ml00W2at i ng
one or nore results using the force paraneter data; and iii. output neans
for displaying the one or nore results. According to a further aspect of
the invention there is provided an electronic scoring nethod for use in
various styles of martial arts includes the steps of: , (a) detecting
force paraneter data fromone.or pore forces ﬁ%i to.the armour that is
cont 1 ghr ed it b abReef e PR ifenlRh fo p RUER 30 BRRKA sl B TR
protecti onyse () vt N ingartidl Rgts LiREluiAg eRdRRAATBIE ofdRbdial St réiked | NY
machi ne; and (c) calculating a result using the force parameter data,
-martial arts or the fighting arts generally) that allows an objective determination of

the force, Iocation' and effectiveness of a force applied during corﬁpetition, without

the need for electric weaponry.

SUMMARY
Acc.o_rdingv_to an asbéct éf the invention therg is provided an ejectronic §coring
system f-(-)l'. use iﬁ various sfyles of martial arfs, fncluding:
(é) armour tb_ provide impact protection, the armour including sensing
- means er d‘etecti‘n‘g forcé paraméter dafa,frOm one or more forceé
applied to the armour, wherein said force parameter dgta'inélude.s data ,
'reéérding one or méfé-of the following:
. ' mag-nitqd.e,
ii. |ocatioﬁ;
iii.  duration;
v, direction or one or hpre forces applied to the ar_rﬁour; a‘nd‘
“(b) a séoring n.lachi.ne.h'é_ving:'
o communication means for receiving the fofce parameter data
from the sehsihg means; | |
i. tallying'means_ for calﬁulating one or more results using the fbrée ,
| parameter datav; and
- iii. | ‘re'port genératin‘g mean§ for generéting one of rﬁor’e réports, |
wherein the scoring "m'zAachi'n'e ~is\capable of generating output for display._c'm’a -

- visual display.



wherein the force paranmeter data includes data regarding: i. magnitude; ii.
| ocation; i1ii. duration; and iv. direction of one or nore forces applied to
t he anmourwOTBha/G4maent i on t hus provi des an el ectroni c scecirag2eywgoenfor use
in various styles of martial arts, and which overcones the probl ens of
.prior art electronic scoring systens by providing a neans for neasuring
the magni tude and | ocation of any force applied to the arnmour (e.g.
strike, bl difcotdinedganothier awpget qf e inwasgiop gherg jsegpvided RSAYGOPE. BRI EF
DESCRI PTI ON OF THE DRAW NGS FI GURES For a better understandi ng of the
i nvention asedringsysteoviohose intvaniaug stytes pémbdialerds camnpiseger red enbodi nent wi | |
now be described by way of non-linmiting exanple only, by reference to the
acconpanyi nga)da@gsua s prokidg ihgact pictection the BRhour hdiingforee fheust sige an

el ectronic scoring systemand an arnour for use in the martial arts
according to t hefoj'c@‘égrwirig%emént‘ that is an integral part thereof, the forcing sensing
element being éoﬁﬁéﬁred so that the'_arm.our:acfs as a force sensor,
,détécting force pa’rarﬁetgr data of each contact, the sénsing element"
genérating a force parameter__data signal thét is based 6n éne or rﬁore-
sé’rised contact forces, wherein the force parameter data indudes data
_regérdiﬁg:’
i. magnitude;
i Ibcatiqni ‘
iii. durétion; énd :
iv. direction of tﬁe forces; and
(b) a scoring machine having: |
i commUnicaﬁon- means‘,for receiving the force paramefer-_data sig'nal 'fro‘fn-
_ v'rche sensing element;. |
ii. calcqlation méa_ns for caltﬁlgt_ing o'ﬁe or more re.sults" using the force
péramefér data; aﬁd |

- iii. output means for displayi_hg the one or more results.

According to a further aspect of the invention there-is' provided an electronic

scoring method for use in various styles of martial arts includes the steps of:



Figure 2 is a flowhart showi ng the steps involved in recording data during
conpetition, converting data to a score, and displaying the score using the
el ect r oniwo0ri4ngosyst em and arnour of Figure 1. 9 Fi QOTAWR0i008321
schemati c di agram showi ng how the arnour of Figure 1 may be segnented so
that the location of forces can be recorded by reference to a correspondi ng
segnent of the armour - such as plotted against a scoring grid as

exenpl i fi ed(d retecying éorae paEMgisr g2t flom aie @mmlf@ncss ?RP!J?Q& gation of a
scoring grid according to one enbodinent. The grid "illustrates the strike
| ocation (i.e. theodrabattis configirell oo bewoaytyl d wdr, whetdietrerammon) for a

t heoreti cal corr'peti tor. Figure 5 is a schematic di-agram showi ng vari ous
conmponents, inc kgi,lld}g"ﬁ 8 bRdediBANS, Which are associated with the arnour
of Figure 1. TAlI LED SCRI PTI ON OF EXEMPLARY EMBODI MENTS The present

| nvention p Véoﬂw%urﬁ%ahlﬁg’t@erfog:l ;‘S‘Fa’&?ettéro%tféoeacs%.‘?r{q fach n%rhac? system (see item

10, Figure and ar nour ‘mart arts (including

traditional st L}es of martial arts, mixed nmartial arts or the fighting arts

general | y) (Ciﬁ-y ul3fing 2 Fesuly uing B (AP S 8aour i s an i npact - protecting

uni versal arnour, for use in varjous stJ/I es of martial arts. The arnour 20:
wherein the force parameter data includes data regarding:

' i.‘_’magnitu_t-:le;

i Io_catl‘ion; 4.

i duration} and
) ‘iv..diréction -

of one or more forces applied to the amour.

The invéntion thus provides an electfdnic scoring system for use in various styles of
martibal arts_; _'a'nd which qver_corries'the- problems of -prior art electronic scoring
systems by providing a means for meésuring the magnitude and location of ény
force -applied to the armour (e.g. a strike, blow, throw), withbuf the need for

electric weaponry.

BRIEF DESCRIPTION OF THE DRAWINGS FIGURES |
For a better understanding of the invention and to show how it may b'e_perfdrmed,
a preferred embodiment will nqw be described by wéy of 'r'\on-limiting example -

only, by reference to the éccdmp’anyin_g diagfams.

Figure 1 is a schematlc diagram showmg an electronic scormg system and an.

armour for use in the martlal arts accordlng to the mventlon

Figure 2'i's a rowchart showing the steps involvéd in recording 'data durfng
competltlon convertmg data to a score, and dlsplaymg the score usmg the

eIectronlc scorlng system and armour of Figure 1.
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(a) has access to force sensing neans, such as force sensors on or in the
arnmour; (b) provides inpact protection, including puncture and tear

resi st antwpnop@itiies to protect the wearer agai nst injurpgreausshobygri npact
(e.g. a strike, a throw or other force applied to a conpetitor, including
forces fromthe conmpetitor falling onto the ground or a retaining wall
around the fighting arena), puncture (e.g. caused by a weapon) or shear
force, and/or the inpact of a weapon, body part or,any other object (e.g.

t he ground).striking the conpetitor); and (g) i-s capabhle of conmunicating
with a scorﬁ'ﬁ‘ﬂ'enighgﬁg‘e %'f;%@ﬁarﬁégéw'egg‘ﬁm gﬁe Yoyt Wg&'ﬁﬁ‘f%ée'?gY 7§ devi ce),
so that for@gn@afe@nw €Hat ARk dodaBeld -of | fBaS IcaN beMREGHIEHTR ARG Al & Lon of
force applied) of any force applied to the arnour can be electronically

recorded arcdriesegngingdseginant efdhegrmdurhosich|as piattedi againstna seingtgridesor near
reél tinme) eb mtﬂﬁ ds.cgrin 4rr'achi ne. In a preferred enbodi nent, the

el ectroni c SCOM n% 'Qyégfjtra “i ncludes: (a) universal arnour having access to
force-sensing neans for detecting and neasuring force paraneter data; (b) a
scoring machine (having processing capacity) 30 including: comunication
means 40 f driguwentniniabagxenplany treprespataiionoel aswotimgerifl caccerdpngr tovener dat a
fromthe arnour.ca recejved, recorded and talljed by the scoring

machi ne; i i?-T%(f 'nﬁfrﬁr}gqﬁ%éﬁ'g -"(uﬁgr?teéht(ﬁ)‘\e/\ﬁgrﬂ( g?cﬂt'gm‘y ‘n@eﬂ8f%'émp r%ﬁ‘:@t“er dat a,

cal cul at i NnGappnéd & thEBfroFEF 8 ShebfatB@al dometiiodual conpetitor scores, overall
conpetition scores; score break-downs); WD 2011/047410PCT/ AU2010/ 001321

Figure 5 is a schematic diagram showing various components, including sensing”

-mea'ns,,which are associated wit_h‘the' armour of Figure 1. f
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iii. report generating neans for generating conpetition reports (including
one or nore of overall conpetition score reports, individual conpetitor

scores angoeor|@zaoeak- down reports, individual conpeti por/aakoiokeidat a
reports, conpetitor analysis reports); and iv. a visual display 50 for
di spl ayi ng data output (including conpetition reports) fromthe scoring
machi ne, such as. force paraneter data. In sone enbodi nents, the visual
di spl ay is,_IIEII’AtLEb@gEaﬁRIETIONQHWWHQEMIB@DWEWe results such as one or

nore conpetjitor scores,. or ot fromithe scorin ch'ne, i ncl udi ng
vi deo inagd%?pﬁﬁe@UHﬁﬁtpdeﬁ' "8%88%%%?“885&?3?@ S?ﬁ@gég? Figure 2
i I ustrat eseel ), ¥z Bfank Me‘ﬂ’fddaand)a‘h drrt foP@sedh m#fal'fa&shh@u&ﬁé)“ ng machi ne
in a preferred enbodi ment. The preferred embodi nent of the el ectronic

scori ng netttaditionaicityleeef maraaiotte,pelxo!ma(ta)arttetrémilmmg@rt@eerpaalbmet er data
fromone or nore-forces applied-to armour worn by a conpetitor (step 100);
(b) communicating the force paraneter data to a scoring machine (step 110);

(c) cal CU'ﬁ‘r‘i!a?gefé’rré@%b&dlM%htnﬂwetahﬁhoinqg§@mﬂﬁEtapfﬁf&Em§|aﬁﬁer€éibﬁﬂo&20) I'n_one
ar r angenent he result is a score including one or.nore of the foll ow ng:

i. one or 'rfmrlsemvaﬂO(us)tv&@@UnaﬂtlatartﬁnThei armogn%o or more point(s) deduction.
As descri be here ectronic_scor de the step of
; : %dca%étgf%{ﬁ%ﬁeg?m%c 1eans, Sych < gfo sorg%F tﬂ%é’

vi sual |y di spl ay eac on a vi sual
display or the lshkeud Sstep 140). ‘An exanpl e of a scofing machine is a
computer, including a conmputer systemor network (including a LAN, WAN, the

| nternet or (k3| oweyvidss impact pratetioganeding rungture ptsbigaewesis@ntinar e) with
(i nel udi 23 v e natgrerfihip s the el R REIRLRALEMATBRAZE 1 30 Y g
machi ne is enablsgikef @trﬁonwahearoa:evupbreaaaehompamet iifabuding fardes omi ni num

the competltor fallmg onto the ground ora retamlng waII around the

fighting arena), puncture (e. g caused by a weapon) or shear force and/or o

the impact of a weapon, body part or,an_y other object (e.g. the ground)

_ striking the competrtor), and - ’
, (c)'- is capable of communlcatlng with a scorlng machine 30 (such asa computer
| or other processing dewce)-,»so that force parameter data (e.g. location,
magnitude and duration of fOroe applied) of any force applied to the - |
armour can be electronically recorded and measured (including without

~ limitation in real time or near real time) by the scoring machine.

In a-preferred embodiment, the electronic scoring system includes:
B ('a) -universal-armour having access to force-sensing .means for deteoting
" and-measuring force parameter data _ |
(b) a scorlng machine (havmg processing capacity) 30 mcludmg
. commumcatlon means 40 for commumcatmg with the armour so
that force parameter data from the armour can be received,.
" recorded and talhed by the scoring machme
il. -'tallymg means (not shown) for tallylng force parameter data |
calculating one or more scores (e.g. mdwrdual competitor scores, -

" overall competition scores; score break-downs);

'117.



configuration, the scoring systemenables force sensor data to be

comuni cated from each conpetitor to the scoring machi ne. The scoring

machi ne wWDi2bilga418 scoring software application to perPOTMWbhw/8LEet r oni c
scoring nethod, including collating, processing, analysing and reporting
force paraneter data and cal cul ating one or nore results such as scores,
and is capable of generating output for display on a visual display. The
scori ng sof t war eiiappréroatgeneratingmpensifolgsadrading sorapatipion eeportser ver, or be
network-, internet- ar cloud-enabled Thagl,scorgﬁ%bs stem &)}/pi cally (but not
necessarily) further (PHEigE o re OfQueidl! compelifiallycRre{GRPE™ dat a (e. g.

voice) to be recei vehddual compiitdriEorsSad sa6keRERidodndepdrEQoM an ext er nal
connected source) by one or nore speakers such that it can be heard by one

or nore of the conpeindivitus! comnetitasistrise det@aapdrisachampetiter amaltiience (whet her
| ocated locally at the fipht(’i]_ng arena or | ocated and view ng the
conpetition renotel yf. 8t%her enbodi ments, the scoring system further

i ncl udes one or WoreaQkudiaRphebd WMIRGayiGEHatR @Stut ARASBRSIoMbetBBAS to al | ow
delivery of |ocation-based services such as |ocating-and tracking the

posi tion of indivi dutdPosishipen thegicaringraachisne; sush anftpresamirametar datednt o t he
scoring machine, for_c - play, . .and |ater.apal ysis for
sorggglgégé;lh\?%sﬂgg g%t?a:{??&ﬁ%% alsso ]pa(\jorabiie O%Lﬂspﬁémg

review and training purpo an secC

comuni cati ons from bheoamhorRuEsuR® sidhak of@bemoRtcempbtidr Bibrasabi @HEr SENSOr S
(e.g. the force sensors) and communication to the scoring machine is secure
(e.g. protected fronPtiRibEPTAE BoriveMpehineaincludiop videe imagenefi ty means for

securing conmuni cati *wﬁp&itm'a”gkmpﬁpﬁggﬁgéﬁ%ﬂ‘%agéﬂweti tion and

associated Cd, and accessing assocl at "e.g. comentary,
coaching and conpetitor conmmunications, announcenents, nusic, scripting).
Thi s enabl &gussbdlustraies Hafipusbinfermatien from the arewrpethetsceringamthitenpet i ti on

oot ) ey SR PR BN T e
vi sual di spleaiod iablddes the stepsof:
(a) detecting force'parametEr data from one or more fprces applied to
| ~ armour worn by a competitor '(step 100); . | '
(b) Eommuhicating thé fbréé parameter data to a.scoring machine (step
| | 110); | |
{c) caIc_ulat_ing a result vusing fhe- force pa'ramet.er data (éteb 12(_)). Inone
.:a,rrangement, thé result is a score including one or-more of the
following: - | S | ‘.
“i.  oneor more p'oint(s)' accUdeation; '
i, | one or more poi’nt(#) deduction. .
As described hérein., the electronié Scoring.meihod can>include the step of visual!_y
- displaying data and/or scores for each competftbr oh a visual display or fhe_ like

-~ (step 140).

' A"n example ofa scoriné machine'is a _computer, including a computer system or - |
network (including a LAN, WAN, the internet_of cloud) or ény other device (e.g. |
_embédded hardWane)_ Witlﬂﬁ;lnrocessing capacify_ and the ability'td senddatatoa.
“visual display ('including without Iimitafioﬁ in réal time or near re‘élntimé). The.

scoring machine is enabled to communicate with each competitor. In its minimum
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(e) notion-sensing neans to enabl e visualisation and recording of the
novenent of conpetitors and/ or weapons (or parts thereof), including
staffs, swordsyo4g4iobs, shields, projectile weapons (e.gPCRATRNR/00ER20SSbow
bolts, paintballs), fencing weapons or any other weapon suitable for use in
the martial arts or fighting arts. Communication neans In its sinplest
arrangenent, the scoring systemincludes unidirectional comunication neans
40, to enabsPefigusatiamnthes€ordie syrtemenatlesiorsienyn dad te Racompipisaigdt ect ed by
the force se i . TTTg ‘ ; i machi ne 30 (as
outlined i ir%ﬁlggc%rcgg'gg{'tﬁgpop{g? gaﬁkgﬁ‘ﬁ’g“hi"ﬁ Tﬁﬁ%ﬁ{‘g@’é&fgﬁg@'ﬁ{gﬁ% t he

communi cat isedgringgaftwarkappli€ation kd petfarexthe eleatronid stotihg medtradaingledept , t he
scoring systemallows data fromthe scoring nachine to be conmuni cated back
to the comselatingrproeesgne.cnaliting IddeReEPe fores Pargpeler falp ape calfulRfitta rel ati ng
to each str] - hl ‘ ., Qb Y ' . ach). The
conmmuni cat iogg%ﬁe"gﬁgﬂfgﬁ%?%}sh%gﬁélangrisccr?ﬁ?l'ltslf \éﬁ%ﬁé&lt%ggb‘{é‘ﬁgpﬁgpgg t he
preferred anraangandsiayMihd scohagsodiwacoapnlivatioatcam he heuwsabloe asbmplteaneous
communi cations to be sent and/or received simnultaneously. For exanmple, in
one ar r angSRRVAE OF PHBCWOREUINtETRRLT AU RNZAISAoNes in or on a hel net portion
of the arnour so that the conpetitor can receive instructions froma coach
on one channel. The conpetitor can comuni cate back to the coach via a

m cr ophone Thesadring system dypically. (eeanottrieeedsardilpifurtperrindlades efidio neeaas, tour . Thi s
conmmuni cation is conveyed on-a second channel . If there are nultiple
conpet i t or $NPRIGEH e&aiar{e@o‘f?&&ﬁ%l?edﬁcl%%ﬂ?-gifﬁ°'{‘é%ﬁﬁ086%@?? N9M) , . addi ti onal
channel s afgh B¢ bHEREI SRAnkded sduf@By Bhe SARRRIhELRES 0t it tddk i ng arena
can comruni cat e, anong t hensel ves. Yn one enbodi nent, the conmuni cati ons
are carri edeard byemeroe notienfidk sormpetithesya egagh peleaindeatle(,@angudigheaned  or hear d)
in a secur nyi ronnent. For _ex l e, a view.ng aupdi ence can be provi ded
access to, ?KEVY‘%'(?&%E‘-’L"&ﬁ'@@&?'f%&%%ﬁﬁﬁﬂ? 8%1??%%‘23'64;"'%1\“'&%@?% pays basis. A
coach or cqmg{iga{remgﬁel ect a different channel for private

communi cations from which the paying audi ence is excluded access.

In other embodiments, the scoring system further includes one or more of the |
following: - | o - - | |
| (a) position-sensing means to allow deIiVery of Ioc_ation-baséd éeryicés.such as .
locating an»d.tfacking the. position of individual competitors and delivering
" p'osifibn data to the vscOring machine, for compet,it/ion- and g_amé play, and
. 'Iater’analiysié for fev_iewvan_d training purposes; : '
(b) securfty means for securing commuﬁicétions from the armour sb that data
detection by vario"us' sensors (e.g. the force sensors) and communication to
~the scoring machine is Secure (e.g. prote'cted fromrtampering by third
|  parties); | | ‘ - B
(c) seéu'rity means for securihé conﬂmUnicationS‘_(inclu'ding the viewing of
' E_ompetitio,n and associated CGl, and accessing associated audio data — e'.g.v,
commentéry; coaching and conipetito_f commuhicati‘ons., announcements,
. m'u.sic, scripting). This enables subscription-based access to the

_ 'compétitioh and competition data ;
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The secure comruni cation nmeans all ows subscription-based access on a user
pays basis, including options for selectively receiving one or nore
channel s WD 2data741¢. g. for a fee per channel or fee per PCTAU2DHHOL210r a
conbi nati on thereof). In another enbodinment, the systemfurther conprises a
Cd neans (e.g. software) for graphically representing force paraneter data
and for nultidinmensional rendering of co?getition, i ncl udi ng ‘any one or

more of the el®Bsepgrsloymetianyiderreriay BeRNs (28 reenrae pt HOSfranesRisonry, t he

fighting arena, sanflfowtlth fhhdihePlechfin)hafibd Bbcliewdd drfiRvisipOns. throws,
falls to visualty depict the force and ['ocation of 1 npact on the visual
di spl ay. Arnour didpayaamdour is "intelligent” by virtue of the fact that, in

its sinplest configuration, it possesses force-sensing properties.

(descri bed | atedmoticgReRsingmansde naiie Yigalizatiop aaq otz f the or det ecti ng

force applied tG,sRemeRf BRmpelidrSiiorSIRBEhI B batts thireBhSAcARg SSes

not i on-sensing properties, tn-built electrical circuitry and other,

conmponent s (al satafssovartis diubsattaelyls, pldjectie weapons @.gabsows,umesseawgal " in t he

sense that it i uitabu$wf%é?use across a pluralit rtial arts styles
e

US of .
and mi xed narti Qe/tyPpntb '%WFaWSBBWr%h%H@aBP.X%PQ Prysedds of the

body, i ncludi-ng thogaki 8@s ofrigRtikleAE. and neck, and/or the linbs. In the
si mpl est arrangenent, the armnour covers the head and neck. However, in

ot her arrangenents, the arnour covers the head, neck and torso, or the
entire body. This is essential in weaponry-focused martial arts. In the
preferred SABEHMWEHPC" M838S ar nour 20 is made from an i npact - prot ection

material (gegssibRet drianfethbhtothe d&rk kyheh Meludbh@lidinktisndio protect a
conpetitor (the wearer of the materral) frominjury by absorbing or

spr eadi ng chmmurjsation meanscl), taretalple coromunisatiqreran thet arooun 20 stethet nat i on by
weaponry. Ln its sinplest. configuration, the inpact:protection material is
ol & sttt e Ee B T iofeE IS b e Gy ARl s e

i mpact - pr ohRehine 3o [@takindl ir the drecedihgparagraph). mat eri al or coating with
force-absorbing or force-dissipating properties. The protective arnmour 20
of the preferred enbodi nent al so has force sensing properties - hence

Ki t he; ' S .. . o) . f
censor, ol GrREHE abahede AR Lommi iR E S0 LA AR IRk, ARheTCcat f on o

cont act or'aﬁr@ﬂg@eérﬁ,,thaadariagwdietnga_ltomssiadaftm the seorampadheteité®d scori ng
sof tware application, hardware, systemor network ("scoring .nmachine") in
real tine. communicated back to the competitor (e.g. cumulative score, or force parameter

data relating to each strike, blow, throw, fall, etc, or voice data from a coach).

‘The communication means is uni-channel or multichannel, depending on the
-preferred arrangement. Muitichannel communications enable simultaneous -

" communications to be sent and/or received simultaneously.

_ For e"xémple, in Qné arrangement, the armour includes headph’ohes inor oﬁ a
helmet portion of the arrﬁour so that the competitor ¢an recéive instructions from
a coach o.n'.one channel. The competitor can co‘mm.un.icate back tdthg coach via a
Ar'-nicrcviphone located in, on or near the he]rﬁe‘t portion' of the armour. This
_commuriiéétion is con\)‘eyedlon a second channel. If there are multiplé competitors
_involVed in compé_tition (say; in team competition), additional channelsare =
.induded so that teams of compet_itors‘on.the ﬁghting arena can communicate -

among themselves.
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I n ot her enbodi ments, the arnmour includes one or nore of the foll ow ng
additional further features: (a) in-built electronic circuitry for driving
conponentwoabityddasiar rour t hat require power (e.g. a |igRCI/AU208v0tR1aS
descri bed below) -this can be provided by nanomaterials such as carbon or
silicone nanotubes (e.g. buckytubes) or nanospheres (e.g. buckyballs) or
other simlarly el ectroconductive nanomaterial; (b) one or nore headphones
in or on a helnet segnment of the arnmour to enable the conpetitor (wearer)

to receive ande DABbAiREAL, %@&hﬂnu&&&.o%mesrﬁeaeneeeupe ctBAnd s ey the hel net
segnent of the arnmour, to enable the audio data (e.g. speech) to be sent

fromthe f ranmetclaerectmmetewedror heame)an else)cure)envsaymenhéorsaxomphga machi ne, or
coach; audi ence, t ers, an o pon é{B t| on- sensi ng neans,
|nclud|ng a@%@P%Wﬁﬁ%Fﬁf?% empvgﬁqaﬁggé fPﬁW‘E I sensors, or

heat - em t tidach Aicdteas oesusériagys%aaso. codth SBbnipeliesr cab4idcRBlifrer@Hzi ON capt ur e
t echnol ogy/to-enabl e detection of the nagnitude and direction of novenent

of the conpmanmeofor(peavge commenintchtigwrilom Weikh thecayingaudianceds eshwedes to enabl e
p05|t|on|n% i ndi-vi dual conpetitors to be recorded - this has particul ar
applicatio for: team conpetition (described later) and for subsequent

anal ysis of combat for training purposes; (f) one or nore caneras in or on
t he ar nour (for exanple, on the helnet portion) to record different view ng
per spect i vehe seheedommuo@aﬁw rgeams allqwsrsubiedptd se(l 9§ceson Bkser pavse scori ng
machi ne vi §ual di s hat udi ence can vi ew co Ltion from sa
the view fr ﬁﬁ%'ﬂ@“@%ﬁ%‘ﬂ"ﬁ ?rsglegvg TEENY NG T IREE U n??o?ﬁt? ﬁeeg back of %/he
conpet i t or'fgr HRRGhet BhanhBRDr fad @ibvieiv Hai}, @B@o@bmﬁﬁtﬁﬁtHet@lﬂ)ﬁ enmtting means 240
positioned on or in the helnet, close to the conpetltor s eyes ‘and

triggered to flash when the |nteII|gent ar mour ,
In another embodiment, the system further comprises-a CGl means (e.g. softwar'e) v

for graphically representing force parameter data and for multidimensiona‘l '
renderlng of competition, mcludmg any one or more of the elements of | _
competition such as competltors, weaponry, the fighting arena, and/or sumulatlon '
or re- creatron of strlkes, bIows throws, falls to wsually deplct the force and

locatlon of impact on the vrsual dlsplay

‘Armour _ ‘
The armouris ”intelligent'.’ by virtue of the fact that, in its simplest configuration, it
possesses force sensmg properties (descnbed later), such as access to force- '
sensmg means, for detectmg force apphed to the armour. In some embodlments it .
also possesses motlon-sensmg propertres in-built electrical CII'CUltI'y and other

components (also described later).

The armour is also “universal” in the sense that it is suitable for use across a

plurality of martial arts styles and mixed martial arts.

The armour 20 covers 'one"or more of areas. of the body, including the torso, the
head and neck, and/or the llmbs In the snmplest arrangement the armour-covers

the head and neck However in other arrangements, the armour covers the head
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detects a force of a particular threshold magnitude and | ocation. The
light-emtting neans 240 sinul ates the visual effects of being stunned in
conpetitiwn208/g74enporarily distracting or bl ocking tRETMAaRDIONM21
conpetitor's vision, a classic 'set up' enabling a knock out strike to then
be delivered while that conpetitor is "stunned”. Although a conpetitor
wearing intelligent armour will not be knocked out, the electronic scoring
met hqd t akesck anddoeeceiihe eatife badys iThis isastankialdn weapenay-focusedieprtigl i ggeri ng'
strike (stgﬁ force) delivered near simultaneously or shortly before a force
that woul d®b& sufficient to knock out the other conpetitor may result in a
poi nts score advantage to the conpetitor delivering the theoretica

knock-out strike or a points score deduction fromthe conpetitor receiving
the strikelntheggfierrgd aRhadiment, theaarpiour &1 i Sde MIBLAMBRECU-RIAEECHPHDUr 20 has
access to force- j qﬁﬁ@ g ensors to
enabl e for 5 stgrgapl) E‘fﬁgé}c'i%tgc') e-&é‘f?eqrr% L_é%f&\gwgtné}sptgﬁ &Sé%l {oﬂ{p;é gt‘(ﬁz{ﬂge nsed,

| ocat ed andearRamARANSEA) FEAlNjg byabiirbieg Oespgeading themppiceforcesThe f orce
sensing properties of the arnour are provided by a sensing neans enbedded
into, or |agépeayeninghengiraliqnpsdefgriation by weargpipliritstsinRietertain |, the
force and . it : 3 & t her

enbodi ment EQ,t% e?azde?trrl‘éﬁ%dak%gﬁz&t%@%ingmgﬁge%dstgﬂaf%{egp g rib(r)lJ‘ \‘jl\g%rry?over_ .a

tradi ti onalkedambusthet émbsiments,aheianzit-potectibe mateziabis ae thtelligemdi ment , t he
sensing neans 200 is a plurality of force sensors (e.g. a force sensing
mat eri al , ﬁ‘*@ﬂ%@'ﬁ%‘ﬂ&&'ﬂtﬁﬁﬂ“ﬁa%}’ﬁ@?g °"af°%cﬁéiﬂfé'pﬁté?ﬁﬂ'9p%F'F%y, “or other force
sensors) enbedded in or on the armour, connected in arrays. Each array is
connected to a comruni cation device, formng a nodule. There may be a
plurality ohe podedtiys aweawred of Hrequeflerrad emhodimentiajsa s force sersingas

arnour - covering material. The sensin ans, (sensagrs, . arra nd/.or nodul es)
comuni cat @EOREeSs hetes making t aﬁr@c’f'r()q?tg@'g orﬁﬁﬁn%ﬁ%ﬂf’ﬁgmé{‘ﬁgoggmi ng means

200 furt heng b RGlH 680~ récbtdifginandB e toAtictbRes SMARk ispatifidiecatibhays and/ or
nodul es to be swtched on either directly or indirectly when the force

sensors detécentagt or aptacts,agd sending. thivdatade v apmagierisad scering seftward ¢ swi t chi ng

is that not all sensors, arrays and/ar,.nodul need. t activated at all
tines. Con§8a]iféﬂ?rl"g",a"{%dée'fs?'%ﬁ'ﬁé’ﬁeélcwgf %&%f'? %&‘?Cnhénecg'rr? r aellgﬁnneér eased by
measuring only fromactive sensors/arrays/ nodul es rather than nonitoring
all sensors/arrays/nodules at all times. An-array, matrix or plurality of
sensi ng medmstheoembedimeptsr thaatmesdngludes gag e mprest the felwingnges are:
perfornmed at extr andin flurries- of action. Traditional scoring
systens ar gdgﬁpéﬁggﬁ%ﬁggﬁﬁr\%@’andi'at best, an estimate only. A plurality of
sensor s enabl @y irlBlir@ldctronio tirdutryfosdraigy doathohentsof thls asnowrabsti on (e. g.
strikes) and allows recording of sinultanecus or near-sinultaneous forces
that are 'diffi EeAUreROWGE ek f lights cantara a5 @esaﬂ'%e&béh'&ﬁré%'sm%s from t hrows

and fal s 10 be fREAAGhaABtALLh AL BarBEf SMlicoldnarBIREL [dor s scores. The
scoring system l}?‘ay I nc uge t?’ue ynam c. scanning of the array usi'ng parallel
control circuit $)u&:kytuabe|srpailﬂaaaspha'sh(ecm buckyballs) or other similarly o
o elect_rocond_ﬁétivé nanomaterial; o '. | |
) (b} one or more headphones inorona heIr_ﬁet segment of the_ armour fo '
:enablé the cbmpe‘titor (wearer) to receive and hear ahdid dataj | -
(c) a mic'r‘ophone in, on or'-nvear thé helmet segment of the armour, tb enable
| ~ the audio data (é».g. speech)‘tb be sent from the'f-r'omrthe, competitor. |
(wea_rér-) to, éay, the scoring machiné, or coach, audience, team members,‘
oran opponelr_it;,~ o - . |
(d) motion-sensing }ﬁeans, incldding accelerometer(s), [ight-based rﬁdtiohf A

capture sensors, or heat-emivtting and heat-sensing means, or any other
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The scoring machine (e.g. conputer or other processing device) collects
data froma plurality of sensors 200. The sensors are arranged in arrays,

t he arraywoanda/fmivher arranged in nodul es, and each nodarAuU281008pR20] e of
connecting to one or nore other nodules. The signal froman array of force
sensors is multiplexed that is, converged into an individual signal over a
shared medi um (e.g. communi cation neans to the scoring nmachine). \Wen the
mul ti pl exed- si gneitabfmdﬁescatphﬁemmlng/, berrablecdetectign IO?thIQénat@ﬂm!ﬁ tipl exed
back into multip Bg drscre%e Si fromdj.screte sensors, This inproves

the sanpling rafB?gieFtied mf?t"f thefRMPeleL e § WEN W Yr ce sensors to be

optim sed. -Es]?ocfaﬁorgﬁas%@@éﬁfcgs &%ﬁ@léboirh@nﬁ@&hﬁdﬂr@@dl coiip@nbrsitot 0 a
prezoelectrlc si gnal can be viewed on a visual display of a scoring

machi ne (e.g. abeoeqourt@r—tb\rs hat hertlcolet\np@bcaf\m prfrsﬁme@'”gpﬁg'ooapabr lity).
Additionally or. in the alter |ezolec dri'ves an
audi bl e sound ar(l‘Eﬁsf)'r’be\fll'gﬁeglagg??rdl’fﬁgeq YRE AR S(‘)E‘frrgm #@F@%@I}' hat are
experienced in gapRats;such as shear forces and flexural forces, which are
critical forces in determni ng the outconme in conbat, and therefore t he
el asti ci ty i n(flRlohe di menstaomsasoot omthegomoer (fas@xampleorghedelmstect ri ¢ si gnal .

Therefore, the mEasus enent. ofl Orce, ol SSSHLRec AR dAGGEI BLAN Al many

| ocations on t h&° SENSorS: Fhclud pi ezoel ectric

sensors or ot herthé)éa‘?l%h'(rs)?tos StﬂéScormEQ‘facﬁf)ﬁém’prha@drsblbfésd)theza’f esi stive force
sensors (nmade by a variety .of conpanies), which are flexible, thin

(typically |ess ayﬁrancetqag vEeEweompetitionifram) @Vttbedﬁf’t’sf@'bff@s@mpégtqrﬁ the range
o1 0. 1" pounds ‘per. sgua7 ¢ 05/, ES) 2P0 BShoe P SfeaaTRGRLS al SO i ncl ude

tactile sensors 'H” Por'm’st 'con rve c ased o ductr ve sensory
arrays consi'sti ng;v@)f a plurality of parall.el "el ectrodes thr eaded t hr ough

material that can be stretched in nultiple directions sq &g rovi de
i nf or mati on a%@tﬂeﬁfég’%‘r'@tdm'f‘gB\ﬁ?"‘woé’l%'ﬁﬁn%? U\ the he ‘?tc@ ensors may

def | oct L,Rc'sﬂiﬁ R R e A A g Sy
alloys that "r enﬁtmesr 'fotdeaifla pshizplar thaestioldamegoiudecdngriomtion.dhe Higitt- s hape after
. emrttrng means 240 simulates the vusual effects of- being stunned in
competition, e.g. temporarily distracting or blockmg the recipient
competftor’s vision, a classic fset up’ enabling a knock out strike to then be
A delivered while that competitor is “stunned”. Although a.competitor
Wearing intellige.nt_ armour \_Nill not be knocked out, the electronic scoring - -
methdd takes‘ into account succes‘sive strikes so thata flash-triggering strike
(stun force) delivered near srmuItaneousfy or shortly before a force that l
~ would be sufflcrent to knock out the other competltor may result in a points

: score advantage tothe competrtor del_rverrng the theoretlcal knock-out

.~ strike ora points score deduction from the Acompetit’ortreceivi"ng the strike,

'Sensm_tj means ‘
In the preferred embodlment the armour 20 has access to force sensrng means
200 (Figure 5) such as force sensors to enable forces applied to the armour ‘or any
part of it, to be sensed located and measured by a scoring machrne (eg.a -

' computer) The force sensing propertles of the armour are provrded by a sensing

means embedded into, or layered upon, or lined within, the armour to ascertain
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bei ng defornmed. As the shape alloy deforns, the inpedance of the SVA alters
and therefore a neasurenent of deformation (as a function of force) is able
to be norwOapad42410i ts specific | ocation. SMAs provi de &RCERARS10013Rasure a
variety of forces including conpression, shear and flexural forces. In the
preferred enbodi nent, the force sensors send data (force paraneter data) to
the electronic scoring systemand enable real-time visualisation of force
par anet er s thdtvecedatdaherpysiticake atstrike nardento theraamodalrmarathdrengrodphantal | y

di splayed in the formof a pressure plot displayed on the visual display.
The vi sual g sp6iag Meene200dsembrAded dhd Hén WerHPvasa HadibamieEPOYecei ves force
paraneter data fromthe force sensors and di splays the data visually in
real tinme on the pressure plot. In an alternative enbodi nent, the visual

di spl ay al 3® osbammngertéit af ahe @réfaged kmbbdinengttbensending hheasco@eetsi 4 or
illustrati rg)gﬁv\,her'e the force was .gecp l'i ed. For -exanpl e,. a rendering of the
conpet i t or PRI offnssecsensasy eigka fas sipgmaterigh aforce AYIdYSURERPRery st af f |
weapon of qtfahe QR AEbr Bindt BR2SRAs) Wnebitd i BY oh Rfe htbur
superinposed by a nultidinensional representation of the torce and power of
t he strike.codhetédiamages. adhue'ay Gfconheteat toiakopminsurddasion abvies, fayniveg @ epr esent ed
as points for the conpetitor del_iv€ri' 9 the strjke, -one or_r_mgg, oints
deduct i on feRdUeeTheEHPRY PE 3Py RItEP F‘Ha e weatejtRiough 3 LoRGIMETAPToN. 1 n one
enbodi ment damage; alHeovkfing WakdlRl. FIRPEERMBL RS (Bnddrs UsHay' SAYJEF I Ng of the
strike, say, such as an artistic inpression of a staff or baseball bat

stri ki ng anmalules) tdmmunicatesforre mdiantptprdatstortbe ploong stackineg t he rel ati ve

di stribution of forces across the recipient's jaw. Danage val ue coul d be
further represented as a visual rendering of the strike, again say as an
artistic i FRE8&NIMY medtdt200 2Gcr HichidRE a kRiteintimatfindih m@dammﬁw strike
(e.g. virtually replacing the staff with a sword or spear). The force
sensors ar @rreapand/er ofodyles rig beismwiteedogn eitherndrastnns i'EE@FﬂVI’Wé?@ &8 ng means

230 can take the formof_one or mre hardw red sensor-biasing. ci.rcuits or a
sof t war e- elr(t%_rﬁféﬁps%sar? ?c{»ﬁinéoaftﬁ"rﬁqﬁbce‘ ar?svaﬁ%ecé? 'i“?\g na?ﬂgé\q!'gcghn 'To vol t age
rel ati onghaPndtosIl e@sbrss 8MS@randfort MaduléNRedettSbé iaviitayed bt bPRmRssensors is
uni form across -one or nore arrays. This al.so provides a neans of adjusting
t he si gnal Copsastienidy, ibe Fanyesey ﬁé,moetswr&!chnnlge waesrd BnplersyingPhe si gnal )

50 communi Gabh ON JbiakS JhOM il AhERlied MRS CaRarP® hidhnledringt e4ipr et ed.
| npact - protecti on property e arnour :
\ sensors/arrays/modules at all times.

An érray, matrix 6r plurality of sensing meahs ZOQ‘is important because martial arts
challenges are p'é'rformed at extreme speeds an-d»i'h'ﬂ'urries of a‘ctibn. Traditional
s.cblri'ng' systems are often subjective and at best, an estimate only. A 'prfaIity of
_sensors enables detection of forces appliéd in _qu.ic-k.s'uccessi.oh (e.g. strikes) and
allows recording ofv sirnvuvltaneousn or near-simultaneous forces that are difficult to
detect visually. It also enables forces from throws and falls to be recorded and
.taken into account in competitors’ sc_ores._Thé séoring 'system ‘may include the

dynamic scanning of the array using parallel control circuits in a modular fashion. -

“The scoring machine (e.g. corhputer or other processing device) collects data from -
a plurality of sensors 200. The sensors are arranged in arrays, the arrays are further -
- arranged in modules, and each module is capable of connecting to one or more

“other modules.
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The. arnour has inpact-protection properties. This is provided by an

| npact-protection nmaterial used to nmake the arnour, an inpact-protection
coati ng, WO22iwi4mygy or a conbi nation thereof. Any suit albC&AU2010/001321

i npa. ct-protection material (e.g. steel, carbon fibre or Kevlar) can be
used for the arnmour. For exanple, the arnour can be nmade of an

| npact-protection nmaterial or suitable nmultifunctional electro-active
material with sensing properti es, including any of the follow ng

i ndi vi dual H’E{%g%ng{l BrofiP, %lce ge‘l“l% r?nsﬁﬁ\ﬁﬁple)teia' A 5 Wrgéﬂ lhf‘bt t material

or pol ymer rans or ms rom a e - materia normal conditions
to a rigidinidual signalvees pranskemediua (s. geanrmmgwfamlpoeneams mrpmcﬂconr(ga) a
magnet or heol ogl cal material that transforms froma flexible ar Hﬂ)ur to an

£

extrenmely &§achip 'lﬁ“i the nHEriexsd siggplderches the oring madinel Wit be Ater r upt ed;
(c) a Shap%w Y % Yntgnplgﬁil?%d dlsE‘reteh%ugﬂSl Qrefe RalsbisStHrgs materi al

such as spu mol ecul’ar wei ght ethyPene bonded i nto sheets
and | ayer ednﬁﬁovmle%mlpﬁng)rmme&)mmmsthé signaltfiem etle fardelsepionctour e

resi st ant propertles suitably coated to achieve force sensing properties
(e.g. with bg opHmisaEt i ng substance such as a conducting polyner); and/or (e)
a nanomaterial or coating. This allows electronic circuitry to be
interwoven into the fabric to enable wirel ess comuni cation or.to allow
power to b&he ébrice seresdre cordieit \tee otebiEmicabimmaceintes a (piezgelectric aigealdhatr
light-emtting nmeans) source such rechar eabl.le battery in

athin fil ﬁ?‘éﬁavlel'véﬂl%l %V%‘r%f’ﬁl"ay?h‘i’ §°°”H%|"l?a%'§e?‘ls B3 SR 9 EXi bl e film

batteries Raytodwin %lo@ésewgataeﬂbmtys Cbliti6RdI, ohQHSHHRY alerfive, sw age and
m croprocessi ng capabilities
plezoelectrlc sugnal drives an audible sound and/or wsnble light. :

- There are many: forces that are experienced in combat such as shear forces and
flexural forces, whlch are critical forces in determlmng the outcome in combat and
therefore the eIastlclty in all dlmen5|ons must be converted to.a piezo- electnc
sngnal..Therefore, the'measurement of force, pressure, and acceleration at many .

locations on the armour is enabled.

Force sensors include plezoelectnc sensors or other pressure sensors — for
example, the piezoresistive force sensors (made by a variety of compames) Wthh
are flexuble thln (typlcally less than the 0.2 mm) and able to sense pressures in the

~range of 0.1 pounds per square inch (PSl) to 2000 PSl

Force sensors also include tactile sensors in the form of cohductlve cloth-based
conductive sensory arrays consisting'of a plurality of parallel electrodes threaded
through material that can be stretched in multlple dlrectlons so as to prowde ‘

mformatlon about pressure, dlstnbutlon along a surface

Force sensors may fUrtherAinclude a's'hape memory alloy (SMA) whose resistance ,
'changes W|th deflectlon such that a. p|ezoelectnc signal is generated. SMAs are

metal alloys that "remember" thEll’ shape, and can be returned to that shape after
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Uni versal nature of the arnmour In a preferred embodinent, the armour is a
uni versal arnmour for use in alnost any martial art (e.g. worn over the

traditi ondP 2BH{HEH) . This enabl es measurement of the nﬁ&ﬁﬁ‘@ﬁ’é”“&?ﬁl

| ocation of forces in a variety of martial arts styles, using various
weapons or no weapons, all while still protecting conpetitors By providing

a uni versal ar.mu t he f f f ht
(i xed 1 t PANE SPOEmED AN SHapRyAIGLGIaTS. B8 PAFIAREOF BE SRS ol ar s,

not confi negd &ofe §Pr¢€a'sur'eﬁiehp’bfnd91forrﬂ?trdd s aafuhctidmotafbr@é)tl?%ﬁl@ttbvtf'e
enbodi ment, the arnour can take the formof -a traditional uniformused in a

particul ar menitbeed aits speliintoeatiorhe arnour may be a traditional uniform nmade
froman intelligent textile with suitable properties or a traditional
uni formcoated with a suitable material to give it the required properties

such as. i mp@aky Rtvme%tm,towaaﬁe%%ﬁwgffoete@mcmaﬁ%rt@uptés\genaéndarso on.

Force paraneter: data I'n any arrangement, the arnour is divided into
segnent s (sesd fleemal 6@Dceski gure 3) so that different segnents or portions of
the arnour correspond to different parts of the body (see Figure 3). This
enabl es the nagni tude and |ocation of force applied to the armour (force

paramet er daf @k gréreRed LRBBEHRAL MV FRELCEABSS sérfl RS (forcd Parirmdtaeshtanat oni cal
regi ons or mapped against grid co-ordinates on.a scoring grid (see item 70,

Figure 3) ctr rtbe,mtevthong scoriag raysiems eegrenalle amal-tihetvisiakisaben difsforeeyed on t he

scoring machine visua WPh9r art electro coring as
used in fenBfRY e Fe Bidéﬁaerﬁ?ya‘)ék%&t? 87%3E'ta é%?d@ 'ﬁ@“'&ﬁ@e. !a(‘fe Ocation of
conbative fefeCRmanRlpreduteiianadisghyed®anhe (iudd disblopdinkivaal digfansy or a
body part). This is inportant to assess the "danage val ue" of a strike. For

exanple, t hecospgm@éhmeis@cé\ @@rFOB@UFWgﬁ‘Ee'\@EIfo"ﬁ%t?ﬁé@é@r§étatfffﬁt‘ the foregl ocks
bl ood or ai éenssld s%lnd d sgiags thgzélapacv Jugf?@hrpgalt&% oﬁ%ﬁeﬁ%}e?%géél nd therefore is

crippling t Sl vered with
extrenme power, aI so inflicting significant damage to an opponent (e.g.
br eaki ng the neck).
" In an alternative embodiment the vasuai display also shows a CGI rendering of the -
anatomy of the competitor iIIustrating where the force was applied For example .
a rendering of the competltor shows where a strike occurred (e.g. an impression of
a staff, weapon or other object such as a baseball bat striking the jaw),
_ superimposed by a multidimensmnal representation of the force and power of the.
strike. The "damage value" of the strike is-also able to be represented as pomts for
: the competitor deiivering the strlke one or more pomts deduction for the
competttor receiving the strike or a combination. In one embodiment damage
: value is further represented as 'a visual rendering of the strike, say, such as an
~ artistic impression of a staff or baseball bat striking a jaw with a correspondin'g’ ,
pressure pipt Showing the 'rei'ative_ distribution of forces across the r_ecipient's jaw.
Damage value could be further‘repr'esented a.sl a visual. rende'ring of the strike,
again say 'as an artistic impre‘_ssiq_n, but recalibrated to simulate an edged weapon

- strike (e.g. virtually repla_cing the staff with a _siivord or s'pe.ai_'_)..

| The force sensors are capa‘ble of being linked by tuning means 230. The tuhing
‘means 230 can take the form of one or more hardwired sensor-biasing circuitsora -

Software-enabled means. This tuning means 230 defines the force to voltage
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Wnning in martial arts conbat relies on, anongst other things, the ability
to make (o] tzﬁﬁ%ﬁ‘ziﬁ)h t he opponent’'s head or body with S?E&}A%zﬁﬂﬁooiﬁﬁce and
techni que 10 cause danage or injury without sustaining injury yourself. It

i s an advantage over the prior art to be able to record with specificity
the | ocation of strikes and the differentiation of force applied not only
fromuse of ' (1R X Sankibs . el b but al so
from WeaponrrglgaqE";‘IIFP((;@I:]£ ?)(? %ﬁgasg&%g{%? ttﬁ %Cﬂlga%gg'g%%o(mko?ﬁeg?%rﬁggt 'geu " -)ré\rﬁp)éct s from
nmul ti pl e andicraspeatas weapamayst Thikasanstotides' €nadans ohadpliing the sighaiecord t he
data fromthese strikes. This is because in real martial arts conbat,

avoi di ng stt I"ﬁ%‘glngpt?@é'%ém?'nﬁ”'f%?“gaa’Ef’dﬂh?@PEff/F‘BktBe Sigaald ¢ jRMmRpNGatipn
sufficient f i ‘ : conpetition, not only

| andi ng a st’@?iﬁo@%ﬁrﬁﬁgﬂ?%égﬁ g??elal.b '@%ﬁt% depends on the efficiency

wi th which a conpetitor can deliver a blow, as neasured by the total

duration of the irrgg%t_ and by F&?% force delivered such that force divided
by tine gi v &OPagtePr gﬂ’?@’r?@_ Y HBOMBOYr Critical also is the location of
the inpact aRg.atRsuaneiRpt-plt& tidh bAsPe rticd i E‘r%(/ingP{/ bi Migatg I ndicators
such as glancing blows versus direct hits. In martial arts, skills have
been measur @dotepticmmategalrusedhto reakedthe emmdwikanigipactippotectaigdatifgioee, space

(di stance fr.om opponent. and i ct area -.e.g. this distance has been
measur ed a%’ﬁ@gé%ﬁ%&dﬁat‘f’%%n&%i é'Ursé“thﬁ ",‘FQ?%HBW‘E?“P@QH’W@‘ gni fi cant

di ff erences siday, kb loh Wird SAR@GEr) B56S @eB%orHe BREXPErt conpetitors) and
time. Electronic scoring systens as used in fencing are unable to take into
account these additional factors. Electronic scoring systemand net hod
Force para oerxadnqu'g'the%pr dued b%efocr'cef- sensi nﬂ) means such as force sensors
in or on the arnour are recei 9% PP "JTBPT R HTERN MRFCER O SYEPlE conput er,
which - cal endigfuactiohacelddrol@ttife matrial With SihGiRg pRoperRs SrcIitlifl dfdragai nst a
scoring grid 70 for each individual conpetitor (see Figure 4), thereby
provi di ng usks felloyingindividualingr intembinatierki ng .t he per f or mance of i ndi vi dual
conmpetitors, . fyncl.udi todi.vi frenat hs ay aknesses i.n conpetition
(e.g. relati \(/ég mgﬁhggtyc?%w{%%%%%p{e?mg{gﬁélroé ,P@g‘s‘?\fl\ﬁlaggg?&mﬂf 'YW 8t em al so
records who hit ffiexiste rameriatuatiermopparendifieedb birgrahitéridion hepoiats) - The
scoring machines in another arrangenent can also cal cul ate one or nore
results in the fGsheYinefpeobimpagle val ue” of individual forces (e.g.
strikes, thrgws, JSfaldSiorh ( . " ' l-j brated accordi ng
to the physi gaglls gt t'rél buqtre_s ‘0 g’ﬁ‘gt?hg'?‘\*}iﬁg‘&a @rrﬂ%ﬁ%fg%ﬁ{ﬁgér%oﬁégot her wei ght
conpetitor conpetanregtramelynsif matdniabwiyered ghgnetio fipldts dpplied\bd ihtestupfea: gr eat er
"damage val ui" for _a strike ‘ﬂf ‘the sane force made by the sanme weapon. This
can be used {9 caﬁf‘ﬁ*?%?"smewea PY"g’H'?‘?/gz}FﬁﬁtthEGHﬁ‘é‘tritor'.s scor.ing so that
greater damagg valdafistiemBter@Berds sPBH Bitd Nightriol Qi Gk Lihfiegecur. for the
sane force. Conver sell y,mi te Icanc bessggﬁed to!é\kerﬁcéﬁtﬁj a stg(rp’iiI %I%sth{'lfﬁgt t he sane
stri ke force applboadediota sheethemd/pyered) ht angspeprotiace arMohipobieey@atpriant er
"danmage value" than if appltied to the |igh i ght conpetitor (a form of
"handi cappi ng") . W%W%Pﬁ‘é‘?&?é‘ﬁﬁ“{ﬂ??ﬂ'ﬁ? F‘gf?tb@eefﬁ e RPUNRYE foRsneE t of a
strike as if it hashertiesheprwig! { @mbedingishibsishcs Bithis WeaRRRiAe 9- @ sword or
spear) versus a staff or baseball bat and render the result as an artist's
i npressi on usi ngPai@MmerThrd/odamage val ue” of a force applied (e.g. a strike
or athrow) }s also able.to be conyerted into a scoring, advantage or

i sadvant aged 1 8 SRABREIE O iRRer RGBSy TEoEN &S pofiorer
delivering the Stitbki fabic tORRaE wirBless R rMiricafiSdBEtol MBwiBlvet fifhecOMPet i t or
receiving the strike, or .a conbination thereof. In one enbodi ment danmage
val ue is further deliysreskterdrivelother compionartls (6.@rdemeraprdifhtidmittiter i ke, say, such
as an artistic i_jg&ge sion of a fist striking a jaw wi.th a corresponding
pressure plot sh A “the relative distribution of forees across the

recipient’'s A kRW. a power source such as a rechargeable battery in a thin film and flexible

- form — this includes, for example, flexible film batteries having an |
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The scoring machi ne 30 receives force paraneter data in real tine fromthe
arnmour 20, which is electronically connected (e.g. by wreless

comuni cawpansl/eans) to the scoring machi ne 30. Force paratebwymwiizmcl| ude,
for exanple, the location and nagnitude of the force applied, and the power
with which the force is applied (power = force/tinme) for all forces applied
to the armour of a conpetitor: This is converted by the scoring machine
into a result, slntggraéé?%{rc}g&&?ﬁd '3‘?}’6&“%"TQHP'Yﬂ@ra@Sﬁﬁ‘ém"i’B’PmF?fF'lngct| ng the
strike or a point gtﬁptl%[tlon for the conpetitor receiving the strike. This
further allows a Fes such as the "damage val ue" of a conbat strike to be
cal cul ated (based on an al gorithmthat takes into account force, power,

| ocation of a stri ke and ot her specified paraneters) and al so to be

di spl ayed t enc vvlth actual and accumul ated scoring. The

al gorithm "’erf% é eﬁthﬁﬁrgg ¥t ware and/ or hardware devices. The

el ectronic |ﬁ@or¢fage&ymb@dnﬁenokm@mooomnws@aummOmaesezaermdsaanﬁr e capabl e
of recel vi-ng and recording force paranmeter data fromvarious parts of the
arnour' andnersipkart (eeg. ween M&‘%W‘ﬁma%ﬁpf% Thisenables MepiremeRh®hi cat i on

e ea2” A8 rafik MR bARIEs DAV of AR R e o o o h

W rel ess. i catl on neans tr'oni ¢al 'y conductive
ar nour or Qtaheﬂs WELPBs oﬂ'ﬂitﬁwed)oaﬂtaagﬁn@stmrpr@tretMg@Mpeetdmtronl Cc scoring
systems as used in fencing is that strikes made using unnodified weaponry
can be recorded and measured, as can strikes nmade .by any body part. By

contrast, @ro\\//\}r‘al[n:% a%ﬁ@%.fsandrﬁmﬁf:%é Cof S, %@moé\ﬁwe\'@%duseﬂﬂf f601¢lapg can only

record a sc an electric wea S contact w.th ectronically
conducti ve: ﬂgrhﬁhgt:(hmxmi mhroi‘aharmgcon?aeusora s twellle vamoles foymaofooayiapats, or by a

tradi tional (non-electric) a | d not trigger the scoring systemto
score. AnotMEcorfifiede éé‘éectﬁf\ge "Fhfné"ﬁ'a@ft art is that the specific |ocation

and force (and/or power) of the strike can be recorded. By contrast, prior
art electronic scoring systens as used in fencing are sinply tri ggered on
(or remain lofah altérnhtie ¢mbatifeentgithe srmaur cex take thexform oé s vatlidional | ue) to

di cate that tact wh t he, t t
communi Cat | BHOTBAFE Berer g nerhah e Ree PR be i rondlr cosur

signal fronyfifhnsueMAY Sn infelileh@RRIIY WitE sHRIbICH op&rtifls oPa GEITHaEr t hat
functions as a scoring nmachi ne Simlarly, data.from other sensing neans
in differemniform coated with a surtable materlal to give it the required propertres such as .

rmpact—protectron, force sensing, electroconductive and so on.

Force parameter data - _
:In any arrangement, the armour is divided |nto segments (see item 60, Flgure 3) )
that drfferent segments or portlons of the armour correspond to dlfferent parts of
the body (see Figure 3). This enables the’ magmtude a_nd location.of force applred
to the armodr_ (force parameter data) to be'recorded by reference to pre; ,

. determined an.atomical regions or mapped against grid co-ordinates on a scoring
grid (see item 70, Flgure 3) correspondmg to armour segments and that can be

, drsplayed on the sconng machme vrsual drsplay 50.

Un_like_'prior art electronic scoring as .USed in fencing, the preferred embodiment
‘ records'the speciﬁc 'locatibn of combative forces applied using any 'mea'ns (e.g.
tradltronal weaponry or a body part). This.is important to assess the ”damage

value" ofa strlke For example the stnke force can be Ilght but targeted so that it
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enbodi nents (e.g. notion-sensing nmeans, heat-sensing neans) are transmtted
via the comuni cation nmeans to the scoring machine. In the .preferred
enbodi merwp 20h143400r i ng machine is connected to or cont CAARIWOLRESI Ng
means to interpret the data signal (s) and cal culate a score (or other
information) according to a scoring reginme or other specified algorithm In
ot her enbodi nents, the system al so i ncludes CA. neans capabl e of receiving
data from tHecks qchey aiesHPRIE (28 ttyh%ﬂ”aE%’i‘ﬁ)Ettel qasephagus) 2 athemioeeis er enced,
anal ysed a obetween
the. tr ansm TPEI % Bbebife Bl SRENa ik HRRER Mlndeliill Bpdfe 2

radi o- f r equsswey, slanflibiingasignifitasdaaiage to arospponertdé. . dneskirggthasedkhf r ar ed,

Bl uet oot h, or. near-field communi cation or any other suitable comunication
protocol. The sensors are attached to -an interface device to enable the

i nput data i t he
R e e L A L T S
dynam cal | ycoaratt actithabppynents heall eodatwitt suffitent iforce @ad tédhnigue Thi s enabl es

the scoring machine to take in sensor. data, apply it to a scoring reginen,

cal cul at e aFNEHARMBEFPTAPINPI WIhquE SUERININgIniprY YewselF éfc'éram?gvrrée&ﬁ P has
processing Ganael bi-olte € (PrIBH WRA Speclricit) M 18EARrCaRAIdsYanfiGhe PT 0CESST Ng
of conputer graphics, Ing video. In one arrangenent, conbat can be

vi ewed i n rdiffierebtiangn afnfbrfcesabmlreldmodahm fone ndeanfbody pmhmatthckmétay aof strike
data actl on r ay an ut ener at ed hi c- visualisatjon of strike
" damage" Eflt% er?gj’“ﬂﬁg’r" ‘E@ﬁ"ﬁé&"ﬁﬂ?aﬁ?ﬁy g%@ﬁ” ﬁhqafg}mﬂﬁ?}geeémg of danmage
to the Comtﬁs&% TheQMpEAS frohi ﬁwultﬁre mbastbwexponmﬁk&@nma.&e g
software) may additionally include glyphs to enabl e scene display, conbat
targets ancthelahd!ty twrscumd tmhm&ymehemesml@; Thisris esatsgtin regb naytial agdel | ing or
gane pla t he ;scorin ans (e.qg.
b o g A e R BrE 45T RSP AR SPRBE TR i "

mul ti di mensfppRalnd(tetiiquéBre 3Ppart B coBpdRioh bt OhiyaswamY £5trgenaiat #d i magery
relating to conpetition. This is useful for real and sinulated conpetition,
and for corferaespieans of real and sinulated conpetition. In this way, the
system enhances the vi ewer experience when watching conpetition through
visual display of, for exanple, the sinulated nagnitude or "damage val ue"

of a stri kescofing BEpehasBRthd EfficiBR vmat whick compeiitog cdhéelren®blow, Bhi S can
occur in any tine frane - for exa inreal time or as a projection into

the future, mé?sufﬂﬁirl?yr@eé‘?fabf&f?t&ﬁ‘ qfd H@Paq andthe frsemdeliygred syefit ¢ overl ay
over video

omet |+ o PEEHIAEE Ghe BuEATRT:L Serls AbReLQERMET Moot |
whi ch a fi retthe onpet amd)thelasnglﬁtdfmlmé<atln@:k,aarﬁianbe“rdquniuthﬂvesmﬂkamrsemth Borce to
knock out the first conpetitor. The flrft competit i'S - wearing arnour, So

is in fact glancinerRiewsversti direghlitss impHET ags sl havg; §F%rfgeasrrs &, that the
"knockout" 3 Jrhhr?ng):‘é??m@ﬁ%lntg(?ntt)rﬁgcourn?m?zceespa‘%t((mstgndteQF&ﬁoﬁfmne?@lﬁn&-zoo pounds

per square | _ I n unprotected conpetition first conpetitor
woul d be t dkepactowreanf- eagrpts tdistance Chasa beers uaéasdr&dplaayongomwbedb directly
or |nd|rectlytothe SC rlgg chi ne, eV| entatlon of the

first conpeMRASHtURANY fougdc f%rs'g(’lll'cant %F"ﬁ (MBetiPR&ht &) t aki ng
the "knock éHﬁErat«fscLW Hh- éx?@l‘f‘c%}fetﬂo% ald trmglgecGBmE Et%nﬁ%’g‘;g?én'\sté%ruséd head shows

thelocatlon of e stri an artistic rendering he staff neking an
"i mpr essi onh fentirtghage trabid to take ibtoaicgninhthesd ad;ttrqnlaléaand a correspondi ng
graphi cal representation of the various forces over time and/or over

di stance (e..g. al ong the skull), and the effect of the strlke (e g. the

head i s thr,gmr oﬁ,péjsygtlgﬁ, mrm&i,baor fall s)
Force parameter data recorded by force -sensing means such as force.sensors.inor
on the armour are received by the scoring machlne such asa computer Wthh
'calculates one or more results, such as scores plotted agalnst a scormg grid 70 for

each individual t:ompe_tltor (see Figure 4), thereby provrdmg useful wsual means_
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Simlarly the scoring machine can interpret the result of a strike as if it
had it been effected with a sharp weapon (e.g. a sword or spear) not the
speci fi c weaparm4aavual | y used, and render the result asPam/ARdiIoPOIIR1

i npression using CA. For exanple, using the CA neans a sinulation of the
damage can be provided, so that an audience or viewer can see a
representation of conpetitors (e.g. in a non-arnoured state) and the degree
of damage tfbratirackingltble hmntae@mfsrwﬂtl@arh&Iﬂl@ﬁidorssasludlammédgieéﬂ weapon been
used rather_ tha on- e weapo sane force data but

recal i brat éHeB?ﬂf ﬁ'e‘p‘g‘é‘ﬂﬂ % S ReRPRY o(“e(eﬁ r !:ag'r‘fﬁﬁ’ 57853 BPETLURRS £ er ent

ent ert ai NMRRSra8K Qﬁfklesﬁ)nﬁh% syMeHntalsB lr€cobdshi RSt Gt Jrireies hapgembaidi ng
si mul t aneous strikes of forces, can be recorded and vi ewed sinultaneously

or sel ecti (eddjitionaiwethamharde- vi sual di splay. The CA neans thereby enabl es
the scoring systemto enhance the viewer experience, including in
interactive ways and for training and/or entertai nnent (e.g. gam ng)
pur poses. The s&fngMRARMeS A unbtheRBrrandbRghedaddisB@blculgfe dnB®r AR | Ng syst em or
be connected to it through any suitabl € conmuni cati on nmeans and usi ng any
sui tabl e coamitsicéeifom pﬂdwé‘»@amage Palye’t ofdndivyeur fqrgesmarﬁrl'@érthmw&
configurati 0"1 of martl al ,1 sSbs in.a-teamil ht i

2

Il h
advant ageo Femaes Nt H@ca even c(’)rlfahbr? E:?% °t Cor&}nérg) thegﬁ Vﬁfap‘%t'éa‘irﬁ’g%?l \(I)Mr e

nunbers or Jegh irffividudtlirgt @Lw&lpleqeraaﬂidrwugﬁt coﬂlﬁtum‘rebmpeﬁ@@gmwa posi tioni ng
(e.g. as used in chess orf m Iltary conmbat ) . can be relayed to and perceived

by an audi dweeweight sompetitey willshithey arepten ‘damagmudue” ferastakecof thesament i fy t he
| ocation Ofgo R GOMRY hLantd waBbR s carl BE R LA RYASHBERGHHICS

posi tion-sensing e ivery o ocatlon ervices such as
t he tracki rtgmpfetmw'@pairlntg@b tmgrebte@ﬂamagemamet(hg drieghtnidgrg painBna (both t he
physi cal arena and the correspondi ng ‘-renderlngﬁof the arena). Real -tine

| ocating sysdusHoniwdl egsyrfor BedymaresaCryvershy ttorn Bfiesedde Weghbdsi ti oni ng
such that Teh@ld(faiRe L ORIilroRE b AR ML LNWELA B BeliBrwiic recor ded and

contribute towards scoring advantages. This WS securing -of preferable
posi tions draverpreatsnVd@sagdeosalve” thang‘ebpldedftorthesitghm/egjltcoammt tderrand t9 count
towar ds conpetitor and/or. team

F b t
or weaker P6sMANdABPIBA )t ﬁEe"f‘?@ﬁfylcﬁ ré?‘@h@?‘;'ﬁg%(?? hfresggﬁ{a Ttﬁgé/?/sulen;;gln lgle{ y

of a conpetift Rid  BedH SRR Wit é‘slﬁ?d%éé‘ﬁéh%éﬁw&a BNspl8H) ki digFeconpetitors
in an opposing team This is useful for itary or security personnel

traini ng, @rbewmbolbattandirandey thpgrsultaslap artist'simmrrssinnl using C61- mani pul at e
positions and manoeuvres (a maneouvre is a conbination of novenent (e.g. in
position) and attack used) to strategically defend or protect key persons

(e.g. a polyhki“girAggeValud@BRS ffde @Frrédqe@tsaﬁkearatwmtls&@) dble & eer r Or
suspect). The incorporation of yphs ihto the CA@ representation of the

fighting arcenaerteainnﬁgrwpd% %ﬁva'ﬁ&ﬁ ridisadyantaggi~fPieyamplensng ormerel i tary or
securit y per Sngn erilﬂg n%?,eltlgérna%h erlné&%l Stljiléen?r on%yorﬂkorg% Rg dtegl?ctl\éh rférual

pl acenent Sy assi's i'nto’ n-thr
scoring Sy&heaamﬁet&bmcers.aé tHe stﬂkemtaerohmmnemthe@éofgarmhagmbodlment
- -damage value i is further represented as a-vrsual rendering of the strl_ke,rsay, such as
‘a'n_ artistic im‘pression of a fist striking a jaw with a corresponding pressure plo'r o

" showing the relative distribution of forces across the recipient’s jaw.

- The scoring machine 30 receives force param'eter'data in real time from the

: armour 20, which is electromcally connected (e.g. by wrreless commumcatrons

_ means) to the scoring machine 30.. Force parameters lnclude for example, the.
focation and magnitude of the force applred, and the power with which the force is

applied (power = force/time) for all forces '-app_lied to the armour of a competitor.
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Mot i on-sensi ng neans I n sone enbodi nents, the scoring systemincl udes

not i on-sensi ng neans that detects novenent and send data to the scoring
machi ne (WO 20t18gr41pr ocessi ng devi ce) regardi ng novenent PCEAARD1OPO1I21
conpetition. Any suitable notion-sensing neans can be used, including one
or nore of the following: (a) light-based notion sensing neans (e.g. |aser,
infrared, ultraviolet); (b) heat-enmtting and/or heat-sensing neans; ' (c)
an accel er EBtmetSeqonveimdi/tzyrthQ @Lprlamywaglnlhemt%rqsdblsecwtai rintcapreferether

not i on- sensi n tec o] rapgemen t he fdption-sensi ng nmeans

i s confi guf¥YPE tgoﬂ'é'ﬂ'éh?gg%ﬁ\fh%ﬁr?{atgf”n 8?#&'36?? €.co8 FE PHE el usi on of
notion det egd QFike. f?ﬂns'fdiﬁwe@bﬂm\l«srareIJ]tﬁJcE@ﬁtkPr'eeaama'g%\)’aﬂfé(?bfja eempdt, for exanple,
t he speed, direction and path of novenent of a kick, a strike by a body

part (e.g. striketo betm}@ted tpasasranvaroaigatithirathat takes trttmércoamrfarrgemﬂrs t he
noti on-sen n al SO, tects verre ts of
weaponry. ?—%Fg% {ra]apﬁ%%ke a]nﬁ gg&r{*ﬁg‘?c'fﬁ%ﬁr %rzifaqd\rql\?sgﬁ\g/l nd'SBrad E MNe weaponry,
e.g. arrow@udreﬁ&%&%wv.bpéct@laMdatuhalatea,scém{gl cme SROShROMBEBAS .

‘enabled by software and/or hardware devices.

The electronic scoring systéem includes communication means 220 that are capable
of recelvmg and. recordlng force parameter data from various parts of the armour
and relaying the data to the scoring machme The communrcatron means 220 can
mclude any suntable form of communication, whether wnred or wrreless The
commumcatron means 220 may mvolve electromcally conductlve armour or other

means.

The advantage over prior art electronic si:oring systems as used in fencing is that
.strikes made using unm'odvified weaponry can be recorded and measured, as can
_strikes made by any body part. By contrast, prior art electronic scoring systems as
used in fencing can only record a score when an elect_ric weapon makes contact '
v_vith electronically conductive protective clothing. Thus a strike made by a body
part or by a traditional (non-electric) weaﬁon' would not trigger the scoring system

toscore.

Another advantage over the prior artis that the specifio Iocation and fo'rce v(and/or .
“power) of the strike can be 'rec'ordedi By contrast, prior art eléctronic scoring

systems as used in fencing are srmply trrggered on (or remaln off |f the trlgger does

not exceed a threshold value) to indicate that contact anywhere in the target area

was made.

The communication means acts as a transmitter-tov'transmit,' say, a pressure signal
from force sensors to a receiving device (e.g: a computer that functions as a

scoring machine). Si.mi'larly,”.data' from other sensing means in different
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are used to detect and track the trajectory of noving projectiles. In
conbat invol ving weaponry such as striking objects (e.g. swords),

not i on- sewei2ag/@eans on the objects allows the arc of mbpeemanviogoirach
weapon to be recorded, as well as the speed, direction and path of novenent
of the weapon. Mdtion-sensing neans can be included on staffs, swords,
dubs, shields, projectile weapons (e.g. arrows, crossbow bolts,

pai nt bal | s PMPPERANy (i JPRif; searintMmpas HER-2R0pB NGNS LHE AW basebal |
bat) sui t aQlnl B5mMaRichibr EaTH teBorfHelniacphel 1 ONLI ng arts. ‘The incl usion
of notion-sensing neans 1n the systenrgna es recording and visualisation
(e.g. by CA rendering) of the novenent paraneters of conpetitors and/or
weaponry. For exanple, the arc, speed and direction of a strike made by a
body part, wigpRikfesredzerphasiraenti the scaring fashingds SerPestedioE SOt y of
conpetitio RABLRM Rlerilef teNBa8Nightils) bRESELIBE Plcdbifol b | ng arena
and corrpet‘iratr%eg iggsr%ité)@geé%&ﬁﬁ? n %tnhgﬁaksr)]ga t he l(Jantertcai nﬁ%nt val ue of the
Vi ewer expaifoendtion) ascovdihd tes sqorioy ireime ou stfenspediffedr atgdritiom. fnosther ai ni ng and
conpetition strategy purposes. The invention thﬁé(grovldes a ?emror

al t er nat i vE€MPOEEREGhithe EtM 5P BHlUies G MRS ERPI FREME R O8 i n narti al

; A

arts, part itl%‘ktq:rrik%i A RRNso| RGH 8GHpdtRioh i Ata &l Be péfEreﬂl:&P Mgoidd ador martial

arts generally,. h overcone the problens of prior art electronic scoring

systens, nappladdyahelCarmeans. in that they provide el ectronic neans for
measuring the potential force and specific |ocation of any inpact while
protecting an opponent froma damaging strike that inflicts pain, injury or

wor se.  HOWgMEImeahnt ofitlahsiiBsis BétdekA R trhRdittbNEnd PatEREl RNVid irBREs restricted
to these particular fields of use and that it is not |limted to particular

enmbodi ment sommuajsptionsatuclo as radivsfegdueady comenuiiqation of AthescdmmAniceliartt r oni ¢
scoring sygf mﬁs];, g{;liausde, i%eéé’%ﬂ%?%ﬁ%aﬁf%kﬁcsorﬁf %ﬁ?g&olhacl)r aanrHE:?t’Sag ArBbe! NY.

(a) - ar mour Y ar mour i I Ag a sensing
means for . dgiafinicafod protsopar ameter data fromone or nore forces applied to
the arnour, wherein said force paraneter data includes data regardi ng one

or nore of the follow ng: i.magnitude, |ocation;

The sensors'are attached to an interface deyice to enable the'input data-(séhsor 3
:sig‘nals) 'fro'n"\ the armour to be. interpreted by the scoring mac_hin'e-(receiving’-
device). THe intérface has the SensitiYity'to dynafnic’ally and accurately record
combat strikes m real tirﬁe. This enables the scoring machine to'take-in sensor.

data, applyittoa scoring regimen, calculate a score and display it.

CGI means
The ”Sc_oring machine” has .pArocessing ,capacify. In one embodiment,- it includes
‘ qapacity for pi'ocessing of computéi’ g'r_abhics, including video. In onevarran_gér'nent,’-
_ combat‘éan béviewe_d in real time, with strike data overlays or other display of
. strike data, actioﬁ feplay and computer generated graphic visualisaﬁon of strike
’fdamage" indicating where a competitbr has beén hit and th_e \‘/_al'ueA of damage to
~ the co.mpetitor from-each-h_it, or 'cdmulatively. The CGI means (e.g. software) mayr
' addiﬁo_nél!y fnc’!ude‘ glyphs to enable scene display, combat targets and other visual

" display elements, for combat replay,'mpdelling or gamé play.
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lii. duration; iv. direction of one or nore forces applied to th
and (b)a scoring nmachine having:, i.communication neans for rece

force parwoevwvo4gava fromthe sensi ng neans;

cal cul ating one or nore results using the force paraneter data,;
Iii.report generating neans for generating one or nore reports,
scoring machine is capable of generating outgut.for display on a

di spl ay. 2.Inppe embediment, theseorngrysteydrdydes €6

sensi NG MRS N MR RILA R RREAR IBANS, IR ASHRAL e I0Y5 TR

regar di ng

enen or mor e of _
4D) rendering of computer generated imagery relating to competition. This is

useful for real and simulated competition, and for combin’ations of real and
simulated combétition. In this way, the system enhances the viewer experienc‘e
when watching competition through viéual displéy of, for example, the simulated
magnitude or ”dan’iége value” of a étrike if the competitor had ndtbeen'wearinvg
the armour. This can occur in ahy time frame — for e)éample, in real time or as a
brojectiori into the future, or during an'ac'fion_replay. It-may appear asa graphic
oVerI.ay.over video recordings of é cdmpetitbr.or'a‘s-a‘ CGl rendering of a

comp'etitor. o

For éxample, consider competition between two competitors in which a first .

competitor is struck by a second with sufficient force to knock out the first -

'com>petitor. The first competitor is wearihg armour, so is in fact not knocked out. '

The scoring system registers, however, that the “knockout” strike was made to the

temple, with a force of, say 1:200 pounds per square inch (PSI). In unprotected

competition, the first competitor'would be taken _Qut of competition.
Qn a visual display connected directly or indirectly to the Scoririg méchine, the
armoured state) taking the “knock out” strike from:say a staff, CGl of the

making én “impression” on the temple at the point of strike and a corresponding

e arnour;
I ving the

iitallyi ngPEEANR0f001321

and
wherein the
vi sual

maansdegosofmarenfar  wherein the

t data

visual representation of the first competitor shows the competitor (eg.inanon-

_competitor's head shows the location of the strike, an artistic rendering of the staff _

graphical represerjtation of the various forces over time and/or over distance (e.g.

along the skull), 'and'the‘efféct of the strike (e.g. the head is thrown back and the

competitor falls).

Sir_ni'larly the scoring machine ca_n interpret the result of a strike as if it had it been

éf.fected-with_ a sharp weapon (e.g. a..swor~d or spear) not the specific weapon

actually used, and render the result as an artist's impression uSingj.CGl. For

,example, using the CGlI means a_simulation of the damage can be provided, so-that
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a) a conpetitor; and b) force sensor elenent that is integral to the
arnour; and c) a weapon; wherein the nption-sensing neans conmmuni cates the
novenent wetaitv@74inbe scoring machi ne such that the syst egriAv2capaide of
detecting novenment related to conpetition. 3.An electronic scoring system
according to claim2 wherein the novenent data includes data relating to

one or nore of the follow ng: a) speed; b) direction; c) path
an audlence or viewer can see a representation of competitors (e g.ina non-

armoured state) and the degree of damage that-would. have been sustained had,
say, an'edged weapon been used rather thana non-edged weapon, based on the’
same force data but recalibrated by the scoring machlne (e g..computer) for a
different entertamment experience. Multiple strikes or forces, including
simultaneous strikes of forces, can be recorded and vnewed simultaneously or

selectively viewed on the visual display.

The CGI means thereby enables the sconng system to enhance the viewer
_experlence mcludmg in interactive ways and for trainlng and/or entertamment
(e.g. gamlng) purposes. The CGl means can be an mtegrated part of the scoring
system or be connected toit through any surtable communication means and usmg

any suitable commumcatlon protocol

Position-sensing means _

Certain COnfigurations of martial artists in a team in the fighting arena will have
advantageous positioning, even though the team may not have sUp_erior numhe‘rs
or'better individual competitors Th‘erefore, tactical positioning (e.g. as used in '
‘chess or mllltary combat) can be relayed to and percelved by an audlence (or a
"coach) using Iocatlon based services (to |dentlfy the Iocation of a competltor or
object) The scormg system mcludes posmon sensing means to. allow dellvery of
location- based services such as the tracking of competltor posrtion wnthln the
flghtmg arena (both the phy5|cal arena and the correspondlng CGl-rendering of the

arena).

Real-time locating systems are able to dynamically monitor and record positioning
such that relative positioning of teams and competitors can be recorded and
cOntributetowards scoring advantages. This arllows securing of preferable positions
or manoeovres to be targeted for strategic advantage and to count towards

competitor and/or team scores.
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of novenment. 4. An electronic scoring systemaccording to claim1, wherein
the sensing neans further includes a switching nechanismto enabl e one or
nore senswogoneEnsoel enents (sensors) to be sw tched onPdirraacdiogpoos21
indirectly when the force sensor detects a force, such that the sensing
means records only froman active sensor rather than nonitoring all sensors

at all tinmes. 5. An electronic scoring systemaccording to any one of the
precedi ng dicaeximPlaBeEi MR IEStRPRY A Weakeipsitians q“ﬁf‘%“%‘%ﬁﬁ@ﬁ?’?,suéﬁch segnent

of e ar ace S, HENRARANA L6 el LR ittty SRl 3o Rt >0 10

grid, such € scorin chine I's ena to record a specific

| ocati on oftoaofrpetitoraipphiopdoding telre. Erispusefid forreifimneorcsectrity pesosweli r espondi ng
grid co-ordinates.. 6. An electronjc scoring systemaccording to any one of
the preceditfRjNORA"ERMbALIFAINEE 8?%&?'Ud‘|fﬂ'gexémlp%sfﬁ%ﬂ%’ép‘é'?‘ierﬂf?fs'&f’? #dreans, the

response. Sthqulal il AEARRARAS BloRGhhich A thdlbREnt %, ASShiBR) dRans detects a

force of a particul _ d damage val ue, mage val ue bei ng based
on a conbi natdcknsa) td arstegiquily defeheor grateat kayplersdnn@.g apoliticianoore of t he
following: &) g ik Drareorote. S ot bt The Mico Aathefih o bfy g | On
into the CGI repr'ese_ntationA of_v.the fighting arena can provide an additional_training
_rheans for m'ilitary or security personnel, including in.re’al time, by .a_llowing the
: virtual.blé/cem'ent'ofva threat or assiétance into the arena. In this way, the scoring

' system is also useful in entertainment or gaming.

Motion-sensin_é means
A In some embodiments, '_the scoring system includes_motion-sénsing means that
- detects movement and send data to the scoring machine (or other prqcessing o

device) regarding movement relating to competition.

, Any suitable motio_n.-s’ensing h'eans can be used, ihéludin‘g one or more of the
' fbllowing:_ | b‘ A ) | f o
(a) light-based mofién sensing means (e.g. laser, infrared, ultraviolet);
- (b) heat-emitting and/or heat-sensing means; '
~ “(c) an accelerometer;and/or |

. (d) any other suitable motion-capture or motion-sensing technology. -

in some arréngements,._th_e mbtion-senéing' means is conﬁgﬁred to detect
‘movement of competitors — say by the inclusion of motion detectors onthe
© armour, This enab_leé the recofding of, for example, the Speed, difecfi.on and path o
of_mo‘verﬁent of akick, a strike bY a body part (e.g. fist,b elbow), a t_ﬁrow ora fall.- |
B _ .
“In other arran_geménts, the mpfiorl-sensing means also detects movefnent of
_ ‘Weapohry or pafts of weapqnfy. .For examp,lé, in competition combat involving .

_ projectile weaponry, €.g. arrows, crossbow bolts, paintballs, motion-sensing means
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of one or nore forces applied to the arnour. 7. An electronic scoring
system according to any one of the preceding clains, further including

| i ght emwoi2ag/seans that is coupled to arnour that is iPeETAROfomOM20f a
hel met, the light emtting neans being activated to flash when the sensing
means associated with the hel net detects a force of a particular threshold
magni t ude and | ocation response sinulati on neans, the response simnulation
means bei ngraetsdadeigcianrirackhedeaieston ofwanas aejessies: la compete of a

particul ar uliJZS or Cg,oﬁ,i%gﬁs sﬁl obt)&?s (?%g&%ﬁdsg%gﬁonp?én@ﬂggfe%ﬁ% on a

conbi nati on o a I nc a) magnitude

(b) locati @athé 6bjedblél&iWS(1ﬂe a2 v motgmehtrof ehdhareapbn enBe Aicorted casfwatices appl i ed
to the armour. 8. An electronic scoring systemaccording to claim?7
wherei n t has thesypend direetiontandppttal shpvamaRLofitee WaRpasr Megpa-Seftsinghe f ol | owi ng:

a) light- e%éa‘iwk R&h E@iﬁaﬁdeMn s%f%?ngrgs,%mgglgﬁ@ms,t;}ri)jggtilmgﬁoné (e.g.
arrows, cr_ossbdw bolts, paintbalis), fencing weapons, or any 'other weapon or '

object (e.g. baseball bat) suitable for use in the mértial arts or fighting arts.

The inclusion of motion-sensing means in the system enables recording and
visUaIisaﬁon (e.g. by CGI rendering)_"of the movement parameters of competitors. .
ahd/or wéap'onry_. Fbr example, the arg, spéed and direction of a strike made by a
body part, weapon or a projectile is superihwposed on video im.ag‘ery of
compet!tlon or rendered for viewing on CGl rendering of the fighting arena and
competltors Thas is useful in enhancing the entertainmenit value of the viewer
‘experlence,v as well as providing useful information for training and competltlon

strategy purposes.

Thé invenfion thus provides a new or élternative électronic scoring system, .
_m\ethod and armour for use in martial arts, particularly weapon-focused m.arti‘al -
arts But also useful for mértial arts génerally,'wh‘ich overcome the problems -of -
prior art electronic stdring Systems methods aﬁd armour in that they provide ’
electronlc means for measurmg the potential force and specn‘r“ ¢ location of any
‘impact while protectmg an opponent from a damaging strike that inflicts pain,
injury or worse. However, it will be appreCIated that the invention is not restricted
'to these partlcular ﬁelds of use and that It is not ||m|ted to partlcular embodiments

or applications described herem
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9. An electronic scoring systemaccording to any one of the preceding
clains, wherein the sensing neans conprises a plurality of force sensors

connect edVPROHHZHIE  each array being connected to the ESMAIVAIBA neans,

thereby formng a nodule that is in comunication with the scoring nachine.
10. An electronic scoring systemaccording to claim9, wherein the system
i ncl udes a EwMasl ity of nodules, said plurality of nodul es being one or

o)

nmore of the wi ng: a) weaved through an arnour.-coveri ng material; b)

integrated with the arnour. 11. An electronic scoring systemaccording to
claim9 or & dimelastropisetering sqeAMmiRIuLE B \@FAPS giiesd of gnersiat aets, t o one or
nore ot her nodul es and wherein a signal, representing the force' paraneter
data from an aomayisiof: f orce sensors, is nultiplexed and the scoring machine
is configured to receive the nultiplexed signal and convert the signal back

into multiple (H)'Scra%&r&io%?@}id%iﬁf)@dﬂpﬁité&l’dﬁ?&e%ﬁﬂ@&ﬁﬁcl@ﬁﬁ%ﬂ"ﬁﬂ'sﬁ%n the signal
represents one or nore of the followng: -a) force paraneter data; and b)

movenent data. . 124 il Gt AN Grcl pRle M43 RORBRE QL HbAGL @ any one of

claims 9 to 11, wherein the force sensors are se oM t he group
consi sting of piezoel ectric sensor'%g accq£§foneters, acti]e sensors, and

shape nmenory al | oy 2PRIGE)C LRGABoUr, wpgreingai EERRHRTLesta? Inslydeydatam
according to any one of clains 9 to 12, wherein the force sensors are
linked by tuning méegwsding ere ruparagf thedplowdes:i ning a force to vol tage
relationship for each sensor so that sensitivity of the force sensors is
uni form across one' ot noragniudeays.
- ii.  location;
- iii.  duration;
iv. direction of one or moré forces applied to the armour; and
~ (b) a scoring machine having:
. communication means for réceiving the force b_ararheter data
from the s’ensing‘means;
_ ii. 'ta_llying means for calculating one or more results using the 'force _
parameter data; and
iR, report generating means for generating,ohe or more reporté,
whereih the scoring machiné_ is capable of generating output for disblay ona

visual display.

2. " An electronic scoring system according to claim 1, wherein the sensing means
' includes motion-sensing means that detects movement data regarding
- movement of one or more of the following: -

a) acompetitor; and
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14. An el ectronic scoring systemaccording to any one of the preceding
clains, wherein the sensing neans is configured to detect each discrete

| ocat i on wbenta/@7416rce is applied to the arnmour. 15. AnPeEradapmwyiocs2scori ng
system according to according to any one of the preceding clains, wherein
the scoring machine is configured to calculate one or nore results in the
formof a damage val ue of individual forces, and wherein the danage val ue
can be cali br@_t daregseviogpismentthahy ditegs?! tathearpreerds an i ndi vi dual
conpetitor. 16. An electronic scoring systemaccording to claim 15, wherein
t he damage vatluen wéapen; applied force is converted into a scoring advant age
or disadvantage, the damage val ue being further represented on the visual

di spl ay by a whérgmlthe evdionisergingfmeéans térhhanicads aetrme\@nnt astedo tHehe vi sual
rendering showing a relative distribution of forces across the area. 17.
An el ectroni CoBRAY mABhiRY Stich MR By stbRds &;&aa@wa&bﬂg&ﬂﬁo@%nwe of the
precedi ng cl al-ns, whereln the sensing neans is enbedded in a skin worn over
traditional ar U 18. Ap electronic scoring systemfor use in various
styl es of naﬂFﬂ%T-%ﬁ?%?ﬂ@@ﬁﬁ}ising: (a)armour to provide inpact protection,
t he arnour having at- | east one force sensing elenment that is an integral
part thereof, the force sensing el enment being configured so that the arnour
acts as a force sensor, recording and neasuring force paraneter data of
each contadt, tWAe efsstroningcaing mpstam ganating torilpina 2fwdrecan e moetent dat a si gnal
that is based on one or nore sensed contact forces, wherein the force
paraneter data dalindesesdatadelo@gato®nBdi more of the following:

a) vs'peed;' _
b) direction;
) path s

of movement.

4. An electronic scoring system accdrding to cla'im 1, wherein the sensing means
further includes a switching mechanism to enable one or more sensing means
elements (sensors) to be switched on directly-or indiréctly when the force

sensor detects a force, such that the sensing means records only from an active

- sensor rather than monitoring all sensors at all times.

5. An electronic scoring .system according to any one of the preceding claimsf_
whereiﬁ the armc;uif is diVided 'i_nto segments, éac_h segmeﬁt of the armouf
cor_resbohding‘ to différent gfid,co-ordiﬁates ;)n,a' scoring grid,.s_uch that the
scoring machine is enabled to-reéprd a specific'lbcatiqh ofa f'orcé‘ applied to

the armour by reference to the corresponding grid co-ordinates.
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I . magnitude; ii. location; iii. duration; and iv. direction of the forces;
and (b)a scorlqﬁ machi ne haV|ng I . communi cation nmeans for receiving the
force par Ha signal fromthe sensing el enent; PP OMOLE on
means for calculatlng one or nore results using the force paraneter data;
and iii. output neans for displaying one or nore results. 19. An

el ectronic scoring nethod for use in various styles of martial arts

i ncl udi ng the steps of :

6 An electronic scoring system accordlng to any one of the precedmg clalms
~further including aresponse stimulation means, the jres_por_\se stimulation
‘means t'>eing actiVated when the sensing means detects 2;1 force of a particdlar
‘threshold'damage value, the ’damag-e \}alue being b-ased On_a com.binati.on of
_ fo}ce paramétér (l:lat;ri_ncluding- two or more of the fo’llc)winé: :

a) rﬁagnitude;
b)’ location;

c). duration; .and
d)- di'.rection.

of one or more-forces applied to the armour.

7. An electronic scoring system according to any one of the ‘pr‘ege.c»iing claim_s,A
further ihc[ﬁding light emi’tting means that is. 'covupléd to érmpuf that fs in the '~
formofa he.lﬁmef,'the. light eMittiﬁg meéns bei_rig‘_ activated to ff_ash when thé
sensihg mean§ assocgate& 'with'the helmét aetecfs a forcg of a particular
tHreSho.ld_'magnitdde and Iocation- fesponsg simulaﬁon fheéns} the response‘ -j
simulation means.being activated Qhen tﬁe sensiné means detectS a force »o.f‘a

.-par:ticular threshbld démage Valde,_thé damégg value being based on a |
'cofnbination‘ of force pa raﬁetér daté inc’lUc!ing 'two_or.n-10re ofv:

-“(a) mvagnitude B |

(b} location;

“(c) duration: and -

(d) direction of one or more forces applied to the artﬁou_r.
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(a) detecting force paranmeter data fromone or nore forces applied to the
arnour that is configured to be worn by a user, wherein the arnour provides
i npact prwoeoti@mio (b) conmuni cating the force paramnet ecTddRaloio1rR1scori ng
machine; and (c) calculating a result using the force paraneter data,
wherein the force paraneter data includes data regarding: a) magnitude;
b) | ocation; H{grz durati on; and - dr)- direction of one or nore forces
appl i ed t oSt 1" HRFHRINC scopng KFem) AEerHRgitR claioh f RGBS PONsePai m 19,
further including the step of: dividing the arnour into segnents, each
segment of trﬁéinaﬂmﬂmrmwrise%\p@nmoﬁgofttbe'gwpﬁ/ément grid co-ordinates on a
scoring grid such that the scoring nmachine is

a) light-emitting means;

b) electric shock-emitting means.

9. An electronic scoring system according to any one of the preceding claims,
\_Nheréin the sensing means comprises a plurality of force sensors.connected in
arrays, each array being connected to the communication means, thereby

forming a mo'du‘le that is in communication with the scoring machine.

iO." An eléct.rohi'c scoring system according to claim 9, wherein thé system incI‘udes -
‘a pluralify éf mo.dulgs, said pIUrali_ty of modules béing-éne or more of the
fo,llowing:"
| a) | weaved 'through an armour-covering material;

b) ‘integ'rated with the armour.

‘ il. An éleétrdnic scorin'g system accordihg to claim 9 or claim 1b, wherein ea.ch
module is configdred to contact to oﬁe ()Jr mdr_e o‘ther.modlﬂes and whereina -
- signal, representing the force ﬁéraméte_r data from an arra.y of force sensors, is
| multiplexed and the scoring machine is configure.d‘to ‘rece‘ive the mulfiplekéd
: Signa_l a"nd convert tﬁé signal ba?:k into multipié discrete signals from disCret_e
sens.ors' and wherein thé signal rgpreééhts one or moré of the following;
a) force parameter data; and

~ b) movement data.
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enabled to record a specific location of a force applied to the arnour

reference to

the corresponding grid co-ordinates.

WO 2011/047410 PCT/AU2010/001321

12,

13.

An electronic scoring system according to any one of claims 9 to 11, wherein
the force sensors are selected from the group consisting of piezoelectric

sensors, accelerometers, tactile sensors, and shape memory alloy (S‘MA)

sSensors.

An electronic scori_hg system éccording'to any one of claims 9 to 12, wherein

' the force sensors are linked by tuning means, the tuning means defining a force-

to voltage relationship for each sensor so that sensitivity of the force sensors is

-~ uniform across one or more arrays.

14.

An electronic scoring system a>ccording to any one of the preceding claims,

wherein the sehsing means is éonﬁgured to detect each discrete location

' whére a force is'applied to the armour.

. 15.

‘An electronic scoring syé.)te'm according to accOfding to.any one of the

- 'precedi_ng cIaAims, wherein the scoring machine is configured to calculate one or

more results in the form of a damage value of individual forces,

and wherein the d'am.age'Value'c'ah b__e calibratéd.accofding to physical

. attributes of an individual competitor.

16.

An éelectronic scoring system according to claim 15,'wherein the damage value .

_ pf an _épplied_forc_e is converted into.a scoring advantage or disad'vantage,’ the

damage value being ‘fu‘rther represehted on the visual disp,lay by a visual
rendering of a strike contatting an area, the visual rendering showing a relative

distribution of forces across the area.
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17. An electronic scoring system according to according to any one of the

preceding claims, wherein the sensing means is embedded in a skin worn over '

traditional armour.

18. An electronic scoring system for use in various styles of martial arts comprising:

(a)

(b)

armour t_o'provide impact protection, the armour having at least one

force sensing element that is an-integral part thereof, the force sensing

_element being configured so that the armour acts as a force sensor,

recording and measuring force péfameter data of each contact, the

sensing element generating a force parameter data signal that is based

on one or more sensed contact forces, wherein the force parameter

data includes data.regarding: B
i. magnitude;
i locafibh; |
i, | duration; and

iv. direction of the forces; and

a scoring machine having: -

i. communication means for receiving the force parameter data signal

~from the sensing element;

ii. calculation means for calculating one or more results using the force

‘parameter data; and

iii. output means for displaying one or more results.
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19. An electronic scoring method for use iri various styles of martial arts inc|uding

20.

the steps of:

(a) detecting force parar'nieter data from one or more forces applied to the

armour that is configured to be worn by a user, wherein the armour provides

impact protection;
(b) communicating the force parameter data to a scoring machine; and

(c) calculating aresult using the force paramefer data,

‘wherein the force parameter data includes data regarding:

‘a). magnitude;
b) Iqéation;

UC) duration; and
‘d) direction

of one or more forces applied to the armour.

An electronic scoring method of claim 19, further including the step of:

. dividing the armour into segments; each segment of the armour cdrresponding '

to different grid co-ordinates on a scoring grid such that the scoring machine is

~enabled to record a specific location of a force applied to the armour by

reference to the co_rrespbnding grid co-ordinates.
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