TECHNICAL FIELD 10The present invention relates to electronic scoring systems, methods and armor
for use in the martial arts, and in particular in weaponry-focused martial arts as well as the martial arts
or martial-style arts generally. BACKGROUND 15 The martial arts (e.g. karate, kendo or martial-style
arts), including martial-style arts such as kick boxing, Brazilian Jiu Jitsu, fencing and other fighting arts,
have a long tradition in many cultures. Martial arts are perhaps popularly recognised as originating
from Asia bug alsqdamshic lgaiRisiQerdmMaathetNshe divies ARidi2Oamianciatasrodern culture today.
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 training and competition
include the use atsprialised®5 weaponry, (e.g the shinai [Japanese 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 BodyTitbr esesperifiedopartasdthrectenier soboelyy ¢ee g s haeitofoetdealtmosw or knee) or with a
specified part of g WeaRQR. RaFEXaMPIAd iR KeNE.RiRIBS IBFPRRGUHARN. 5 PR gwarded when the
attack is made to a target 30 area on the opponent's. body and when the attack is made with the spirit,
shinai and body ‘é(g"(?ﬁg?er'ﬂ@r,t‘é’lﬁﬁﬁl%W@ftéaffﬁ%\életﬁretsté?ﬁ%rf%undIy, including making contact with the
top third of the shinai, with the direction of movement of the shinai being technically correct. :
35Currently he 31?&8&15&6%00‘6 martial art combat technique is made visually by judges or through the -
incapacitation of an opponent. A key constraint in terms of 5visual judgement is the difficulty of
observing atfacks with the naked eye - for example, owing to the speed of the attack it may' be difficult
to accurately assegsribeidoeatiqn.andiaecealithe impast ftpmaan) atackirgrrethayiany real impact
and damage was made (otier ihan,by reliance n.physical cuss such.as, 2 knodkaut or other
incapacitating injury to a competlf(ori umanerror, corruption an Dias a0 e ereeing are
disadvantages withevisdiloscirimgnsysstieyrss. NaciHardiscadvenhtrgedsuhdy chosgnsbsesvation of attacks
by a judge or refgree £ Igs thadisk af SESiaus iRy ondeath PAHEWRHY WheRwgaponry is involved.
The real risk of injury to competitors, particularly when weaponry is involved, has 15 caused a decline.
in popularity bf nTA) HEREPLRS ﬁ‘f'Wﬁ‘?&ﬂdﬁYﬂ-—contact combat or sparring is considered too dangerous
(and/or unethical). This has led to full contact weapons-based competitions being restricted or
prohibited in a nymbec, 6f aguniries, T Somermarial . yRISPIR AR 99 ap ypuah the lack of
opportunity to compete In those martial arts safely. , . _

combat and may involve light- to medium-contact or full-contact sparring. Some -

florms of martiél arts training and competition include the use of specialised
25 weapohry;(e.g. the shinai [Japanese sword] in kendo). In each 'casé, a scoring
- system may be used that iﬁvolv'es allocating p'oihts for‘striking identified “target”
areas on t‘he oppoﬁent’.é body with a specified bart of the attackef’s bodky {e.g.
hand, foot, elbow or knee) or with a speciﬁed part of a weapon. For example, in
‘k‘end:o a point in compétition is only awarded when the attack is made to a target

30 area on the opponent’s body and when the attack is made with the 'spirit, shinai
and body as one. The shinai mu-st‘ strike the target soundly; including .making

contact with the top third of the shinai, with the dvirect'i'on of movement of the

shinai being techhically correct.

35 Currently the assessment of martial art combat technique is made visually by

judges or through the incapacitation of an opponehtl A key constraint in‘terms of
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'+ 20 Western fencing is an example of a martial-style art involving the use of weaponry (such as foils, -
epes, sabres - three kinds of swords used in Olympic fencing). Scoring involves landing a "hit" in a
target area on an opponent. Ways used to overcome the difficulties of the visual scoring system used:
in fencing have included 25 using ink on swords so that when an opponent's jacket is hit, it would
stain and the number of "hits" could be counted, This method had the disadvantage that competitors
could cheatshy pistihipdsaegar britAdiifiasike SEEUMBIRHREIMS: CERRh &6y Gisguising the
number of time%)@a,ggmpﬁ\;ip%rtgqgélggggu hit..R0TR0N areRmeethefiallouwedotalalemastastronic scoring
systems have been introduced. In fep%ingrhforte' am Ieétttgici ‘irg\r/%!}]/gt% an, gyle;ggiw%ponductive jacket
(lame) and masK'B&RAHRG A7 (FEeP{SRB NG A/Ea afid A push-bution on the tip of the blade (or other
form of pressurersensitige wip)rEHe (eteetritaweapianfoitn dpesiesabraydh BAirfEa8h with the lame
form a single electric cireuit, ANAlIdLDIY D% tm 3 slecilinmearen anipddieskasr:ar mask closes the
circuit and causes a Ilght to turn on. The jacket and mask are connected electronically to a scoring
machine séC hitseiorasigre e iagiaripees 1EBBHR AN Whar e 8F tHe BISHR RSks contact with the
lame or mask. At isEegisiaradenly shek theagusts buttderés hitins shforiske dfstmespecified minimum
magnitude and remains fully depressed for the sgg&iﬂqglg‘%@tion:10In fencing with foils and epees
only hits made Bvlf%?fipeg? S blade \{:ount.w(naf%ncing with sabres, any contact between any part of
the blade and any part of the target counts. Alternative scoring systems involve a normally closed
electrical circuit yitha hrgak inthe:sitsMisareningiheisircwit anddipsninating rlightad 5The limitation of
this type of electronic scoring system is that it onE‘/ measures. Wmegj Fontact hoa}nsbgpgp made, it does
not determine tH@Y8thfiaR- BT (A BSEY B thEWiRE YR StHRe'S Girection oF the strength of the striking
force, This limitssitsrirgafulnessind elationstncothenddrms ashinadiralsas e WHKEBTEEtronically scoring
the location of th\ﬁeﬁ‘éto%‘sﬂﬁaktédfocf&ﬁpéﬂﬁoqL_f astion wordde dsgfuhaneaalaodtoabiveaponry-based
martial arts where it might be preferable in some circumstances to meas rehth? otefntlal "damage”
inflicted on an opPYHERR: rRMHESETE BRI G riFE Tt Eof¥X8: Ads BEYE M58 OtRer limitations of
electronic scoring syaipmMstsUshRsUseshia fenaingrinsitiee: 25 a. the "scoring circuit' (formed by the
jacket, mask and electric. weapon) is.specific to the particular martial art. For example, in foil fencing,
the target ara (and hence lame) is restricted to the torso, while in epee fencing the target area
includes the entiveebtedyfearidsifs salbremismefigariakpges afdaVRMAE MSAHAIR HF8P2Tom one side of the

hip to the other andup, idgludings 3Quhg haarkbuimetdheuandsscine tSearingeitpgit” is limited to the
target area relevant to one art and, not another, and hence is unable to Ee%g\tgrugé%s Qutside the target

area of one art bfOWHhiIRV e 1?88P o B Ah8tHeF%rt ™ °" . e Weapon must strike the opponent
before a score isokegisiered ¢ Bhtliocetotee theil skooihmjurietouted bipotnediaie feakdgtereby limiting its

25 using ink on swords so that when an opponent’s jacket is hit, it would stain and the
number of “hits” -could be counted. This method had the disadvantage that
competitors could cheat by putting vinegar on their jackets so the ink would not

~ show, thereby .d’isguising’the number of times a competitor had been hit.

30  To overcome the above probierh, elec‘cbronicb scoring systems haye been introducgzd.
in fencing, for example, this involves an electrically conductive jacket {lamé) and
mask defining the target (sﬁoring) area and a push-buttoh on the tip of the blade
(6r other form of pressure-sensitive btip)A The electric weapon (foil, epée or sabre) "
in tonjunctibn with th;e !émé form a single electric circuit. A véiid “hit” by the

35  electric weapon onto the lame or mask closes the circuit and causes a light to turn

on, The jacket and mask are connected electronically to a scoring machine so “hits”
2
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3 usefulness in a wide range of weaponry-based martial arts where the risk of injury caused by a
striking weapon is too great. c. the ability to score is limited to contact by an electric weapon -
therefore, there is limited use in martial arts where scoring involves striking by a body . part
(e.g. fist, elbow, foot) or non-electric (unmodified, traditional) 10weaponry. Yet another disadvantage of

the system used in f ncin.g IS thaF the pressure sensor is on the weapon itself. Forms of martial art
. can pe registered. electronic en t

weaponry are varied and sed in & vansty of WayaS iSSP ArhiRes TR IS HRR Withdapon-based sensor
since scoring incrites mMesisurbl besgivierevhethicramipapash makesicantact fatth sittepponent. 15 For

example, in marigléis weanans hsed anling e RcnifuRs used a(e nat soleyyitn the weapon.

Fists, knees, elbows, feet, shins, shoulders, forehead, fingers etc are also use erefore electrifying
the weapon or pl‘é‘ifﬁjiﬁ’%ensors over the weapon is.not an effective means of scoring a combat
technique. Further, a weapon can be used in a variety of ways and so sensors would be required to 20

cover all of {Bé striking. Wq{).‘he eapon. emplary martial art weaponry includes Guandao, La
canne, Baton franca'is,I "hareeré\s/g \gt%)melgooé %ﬁ]‘(tas Eig%gog;f, B oc’,fﬁf%%grﬁ%?ﬂ}i'olﬁk's spade., Sai,
Butterfly sword, {Pafin&tiH; (3hiercpnKIeircEpseeFoinSabte! Hooblkduwworthn Semtetsthetiger claws, .

Shuko/Bear clawsgkaraumit Rasfaatitte:cFapioyRHa Kanaba. nbaiaha diumiiGhntyvaliwire whip,
Chain 25 whip/cg.pnetctet% r'%ds,kRo e dart, Manriki- usari,%rain_flail,_ san set sukon 3-PC staff,

Kusari-fundo, Tessenfighiingfan” SRAGHARYRENY Sow 2 oGt kaitdeRtc).. Many martial arts
weapons are used.in conjunction with very specific forms of 30 armor such as Kali / Escrima Armor

made from efechyisqfARlnasids. Nect: SNAWIRL ang ShestiNnic. . Whuipiebacgab, a bulet proof
armor made of 13 layers of cotton, Armor sets such as Bogu Is used In the |SC|pﬁ|ne of kendo, .
consisting of pant8eSrfaWARS hAREREWRRAS & qaRenQifaEHT P olitdesatiaTsaoftheabray aft armor. Likewise
06-maru is a Japanesikevapsafoundistylensitiwhiednh isosrticudarin 3 aselinadshytheabsence of a solid
breastplate or sleeyes. -maru armaqr is wrapped around the body rather than being put on in
sections. There g%%?%h%d%@ﬁ&% (C))f(%r?r?lso o %%)agr |%1rlt',aa?r S OVENRY FROL HERTY A&°EP#he world.
Therefore, thereths tReatiee @Fahgdreene isifycarmdotzectbunting dneanssfal bedapptied to an armor that

can be usegoin aweapiety ehmartakats{nFaekwaRAcsa GhrstRlAke inceReAllag, a.force platform has
been used. The to measure the potential “damage” inflicted on an opponent rather than c')nlyv |

recording that contact has been made.

Other limitations of eiectr.cni‘c scofing systems such as used in fencing include:

25 _ " a. the “scoring circuit” (forméd by the jacket, mask and e!éctric weapon) is
'specific to the particular'martial-art. For example, in foil fencing, the target
area {and hence iamé) is restricted to thé torso, while in epée fenciné the
target area includes the entire body, and in sabre fencing the target area is
the “saddle line” ~ from one Side_ of the hip to the other and up, incfuding

30 _ the h-ead‘but not the hands. The “scoring circuit” is limited to the target

- area relevant to one art and not another, and hence is Lvmab‘l‘e to register

hits outside the target area of one art but within the target area of another
art. '

b. the weapon must strike the opponént before a score is registered -

35 therefore, the risk of injury to the opponent is re'alb, thereby limiting its.
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'10 chest plate offers rudimentary protection to the wearer, since it is made from padded material 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, not the location, direction or magnitude of the contact force. 15 Other systems have been
proposed. to measure the impact of a weapon as it . strikes. For example, US patent No. 7,278,290

requires thetarget to BEEHEEINE YRS AhYRIRER AR Crertal B tvarTE fe KkRfer of
elasto-luminescent mataniatacepgsedriafnzgine gufideangaatanganese are embedded over this durable

layer. 20The elastolugineseent majedal s desiansd fosmit fali o1 Xt ymigescence when

elastically strained, for examp\fe when a projectile strikes the material. Photosensitive sensors are

deployed at strategic [BEatisisnits aNenobyERlatorvans srecpeding sk kg gererbre, during, and
after impact by a projegiite.d hese:images capiure thetangats luminestalcealidonagct and the
projectile’s jmpact location.'The images are then transmitted to a traditional image processing system
that can isdfate the imP&2E98R4tion and correlate the light wave length and intensity with a known

kinetic energy value th,%t was obtained t rou&h initial c_al‘lbration Ofatthi% system 30 The limitations of

such a system NG A8 P EPGE TS ERI0RE &R R SR AR BB SIS S%h as a steel or

titanium is requirednintthe/¢argetiaetiaforms of Paatiallpsisebiheriuminesedroé dehirsanot dynamic
enough for analysi during 35amagtighatichalisnace. ANendad 2beel IBEMAL AR, martial art

competitions take, place at close range where strikes can be occluded from view and the duration of
luminescence oRfcFRItHARSREME Are B efo e IRSTIAIER RS Bre I8 fR8BIBem of scoring with
the naked eye; 4orepetitie istrilkinig! atttheespone pesitinghwith thersameutsreednay mat 10produce a
reproducible resyiton,a,elgsto uminesesrtsurtace; and 5. marlial aft Ao gorles in a variety of
forms and it often is composegofpa.r'nateri'a that is traditional such as. wood, cloth, fin, steel of
particular shapefrasid styles. atfreratdreTitqe P ImAlRAION 6 K2R /& eARCR | ASIIAGITEITE8EXAL coniposite

material and adBeéEtnetQ/QQSOHrﬂﬂ%ﬂ)@rﬂ@f@l@t@riﬁéens of scoring a combat technique. Further,
a weapon can be u_sed in a variety of ways and so-sensors would be required to

20 cover all of the striking areas of the weapon. (Eier‘np‘lary martial art-weaponry

kincludes Guandao, la canne, Batbn francais, Shareeravadi/bamboo pole, Naboot,

Hanbo, 16, Tambo; Monk's spade, Sai, Butterfly sword, Vettukathi (sword), Krébi,

Epée, Foii‘,‘-'Sébre, Hook sword, , Suntetsu, tiger claws, Shuko/Bear claws, Karambit

Tonfa, , Jitte, Tanjo, Otta, Kanabo, Taiaha,‘ Ur_umi/ChuttuvaI/wire whib, Chain

25 Whip/cbnnecte‘d rods, Rope dart, Manriki-gusari,grain flail, , san set é.ukon 3-pC

. sfaff, Kusari-fundo, Tessen/fighting fén,,‘Siéngham/fighﬁng arrow, Thrdwing .knifé, .

etc)..

- Many martiai arts weapOﬁé are .used in conjunction w‘ith very specific forms of

30 armor _such as Kali / Escrima Armdr made from steel visor and padded. neck,

shoulder and chest tunic, or Myunjebaegab, a bullet proof armor made of 13 layers

of cotton. Afmor»sets such és Bogu is used in the discipline of ken.dd, consisting of

pants and wire mask, which is quite different té other-forms of r*riartiai art armor.
Likewise, D6-maru is a lapanese wrap-around’styvle suit which iS particularly

35 defined‘ by the absence of a solid breastplate or sleeves. Dé-maru armor is

 wrapped _érbund the body rather-than being put on in sections. There are
H | . 4
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15US patent No. 4,761,005 discloses a means for using a transducer to measure an impact by a
piezoelectric signal. Specifically this patent relates to the field of evaluating combative performance
and its scoring in martial arts. However, the device described in US patent No. 4,761,005 is limited to
being placed on top of or sandwiched wijthin, a deformable material. Therefore, it is. of limited use in
impact- 20protective materials, US patent 6,056,674 discloses an aratys_for hoxing including a
sensor mechanif4H &GRS Wik ig‘gﬁ ST ISy TR 5 Sgﬁaﬁf&g%ﬁ?\ﬁbﬁh%ﬁt}gﬁ&a punch having at
least a predetermhiredslgvetiesfiforccentastsstheddoisimga iern?S Tidthhegiplingifated to. protect the
wearer. The insylatign;includes aiuralityef, g hags g« foam, and is in communication with pressure
sensors, which in turn communicate with a Jlis'play mechanism, The-display mechanism identifies
when a punch contacts the clothing and can detect the force and location of the punch. Although the
apparatus can cpurdidb@ntinbenal punehesresetirgth Fuek tiheoih30ad mesrmateneasure the duration of
each puncq.(gwhi&régts re uired to c!lculgte theee)otWer of ﬁach unch‘}cgriy] rqgrg&yl%%of force applied

. rs rudimenta otec t0 the weadargr, si .
(WhICh also assists’in %a Clj)la?lng amageryvgiu . .L?P]ese atter pieces of Information are Important for

more accurate seatiteg inatespliarelras SBERRHCOPTiREhATeNS FRIATON &P HE rRMh REMKBressly

incorporated hergimbynrelerenes. dphitstantialyapbherens Braepddornan glectrenicsepring system for
use in the martial arts that can be used across a-number of martial arts, that can measure the location
on the body (e.g% PRSP T LYY o5E° lﬁé (‘J’ﬁpgﬁq% A aghREde OF Stcihpplied (e,g. made by
a weapon, a bodycpast, directiat prangstiiatieafittocie asopmtective 10 armor (particularly in |
weapon-baged martial arts) by absorbing or dissipating the force, thus providing a means for electronic
scoring in martial arts without requiring the opponent to receive a damaging strike that inflicts pain,
injury or worse. PATeIssHealjeRYBOIRE FreBeIRoLREw To ProlitEch Hetv BB fiative electronic
-scoring system {grwseron aaapiety obmartiabarts grohieing iraditangbstyles afamartial arts, mixed
martial arts, -weapons based Al as.miRd WeeRans hased marialads ardhe Jahting arts
generally) that allows an oi)jecﬁve &términation of the Fgrce, ﬁ)catlon and effectiveness of' a force
applied during cepnpetitionf 20reyHitians ofanganheirt of eRbassathetForte, rgPRiBYSUt the need for
electric weaponry, SUMMORYescenfcaesdiNg R athasresk-afithe banliantheiadsiesovided an
electronic scoring 25system for use in various styles of martial arts, includin l(a)armor to provide

impact protectioff{*ﬁfée&rﬁ%}"iﬁglﬂa?ﬂgf%{ §éﬂgﬁl&]when a projectile strikes ﬁhe mvate%'a L

Photosensitive sensors are deployed at strategic locations to é_llow o'bservation and

recording of the target before, during, and after impact _b‘y.av projec{ile‘ These

.y
U

imagés capture the target's"luminescence at impact and the projectile’s impact
- location. The images are then transmitted to a traditional ii’nége pfbcessing system
that can isolate the impact location and correfate the light wave length and-
intensity with é known kinetic energy value that was obtained -through initial
calibration of the system. ' '
N |
The limitations of such a system include: 7 _
1. in order to record a'hi‘c, a solid and durable impact plate such as a steel or
titanium is required in the target area; '
2. analysis qf't'he luminescence data is not dynamic enough for anaiysié during

- 35 a martial art challenge;
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means for detecting force parameter-data from one or more forces applied to the armor regardless of
an origin of the force, Wherein said force parameter data includes data regarding: 30.magnitude,
U.location; iii. duration; and iv. direction, 7. of one or more forces applied to the.armor; and (b)a
scoring machine having: communication means for receiving he force parameter data from the
sensing means; ii.tallying means for calculating one or more results using the force 10 parameter data;

and iii,repol generating Meansioh SRNRIRIRNLONSOMAss. eRRES INMRE BNt Saing machine is
capable of generating output for display on a visual display. According to another aspect of the

invention there is prodieti%h ERR e 185 BRIy SYSte 1oy TSE T RAEriBUSEBRAES Df martial arts
comprising: (a) armonisnpeavidedrepactoprotectioianthe avenesrhavirgposlersiigdmeans that is an
integral part thereof, t@ghs{gn%igg leans being configured so that the armour acts as a sensor for
detecting force parameter data o eéc’h»conta‘ct regardless of an origin of the contact, the sensing
means 20 generatfhgrapRiidee parkinetelr Hataasigneddian igilhsdd ermeniose M n8ensed contact

forces, whegein said forse.parameier datadnsiudes dataulpgaeding ;-magmiwde, location;
25iii.duration; and o ) R - _ -
o 5. martial art armor comes in a variety of forms and it often is composed of a
material that is traditional such as' wood, cloth, tin, steel of particular -
shapes and styles. Therefore it . is a Ii.mitation to - have the elasto-

luminescent composite material and adhere it to the Underlying material.

~ 15 US patent No. 4,761,005 discloses a means foé usiﬁg a transducer to measure an
v_impavc‘c by a piezoelectric sighal. Specifically this patent relates to the field éf
‘evaluating combative performance and its scoring in martial arts. However, the -
device described in us bateht No. 4,761,005 is limited to being placed on topofor
sandwiched wiﬁhin, a deformable material. Therefore, it is of Iimited.use in impact-

20  protective materials.

us ,pétent 6,056,674 discloses an 'apparétus for boxing including a sensor
mechanism’ in contact with insulated clothing. The apparatus identiﬁgs when a

, punch'having at least a predetermined level'of. force contacts_the clothing. The

25 clotﬁing is insu{ated {o.protect thé wearer. The insulation includes a plura’fity of
fluid bags or foarﬁ, and is in communication with pressure sensors, which in tum'

‘ commdnicate with a display mechanism. The display mechanism identifies whén a
punch contacts the clbthing and can detect the force and location of the punch.
Alfhough the apparatus can count the number of punches received over time, it

30 does not measure the duration of each punch {which is required to calculate the
, -powef of each punch) or the direction of force applied (which also assists in
calcu.iatihg damage value)f These latter pieces of information are important for

more accurate scoring in martial arts.

35 Each of the patents ‘mentioned herein is expressly incorporated herein by

reference. in its entirety,
o 6
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.direction of one or more forces applied to the armor, and (b) a scoring machine having: :
communication means for receiving the force parameter data from the sensing ineans; taIIylng means
for calculating one or more results using the force parameter data; and output means for displaying
one or more resuls, 10wherein the scoring machine is capable of generating output for display on a
visual display. According to yet another aspect of the invention there is provided an electronic scoring
system for use in various styles of martial arts comprising: 15a armour to provide impact protection; b
at least one ﬁrst sensing means that is associated with the armour and is configured to measure and
record force riaraimetss datedfceacteforcemiapplied testhe &rmoaimrdgandtesisaof drorgin of the

force, the first segsing mepns geneIANNg & {Aice.narameter data.20sigpeibalds baseg on one or more

sensed forces; c. at least one second sensing means that is.associated with armour and is configured

to measure and ROEHIG 8l FRERIRY 1 EPEORTISIfOFIAARPE 2ASEORME FRACHINE RARISY:

25communicatiok@eas K 4 eaivingatbedose, ;aalaamqtardﬂiaasvfgnadofmmam&re&m@nSIng means and

the data from t € seco d sensing means;
”3) h armor par’gcu ar ygm weapoh- %ased martial arts) by absorbmg or dissipating the

force, thus providing a means for electronic scormg in martial arts thhout
requiring the opponent {o receive a vdvamagmg strike that inflicts pain, injury or

worse,

15 tis an object of the present inventibn to provide a nkew or alternative electronic
-scoring system for use in' a variety 6f martial arts (including traditiona! styles of
martjéi arts, mixed martial arts, weapons based martial ai’ts, mixed weapons based
martial arts or the fighting arts generally) that aliows an objecﬁve deté’rminaﬁonv of
~ the force, location 'a'ndleffeci;iveness of'a force applied during competitirogn»,

20" regardless of an 'or‘igin of the contact force, é.g! w‘ithout the need for electric .

weaponry.

SUMMARY
According to an aspéct.of the’ invention theré is provided an electronic scoring‘
25  system for use in various styles of martial arts, indﬁding:
{a) armor fo provide impa;t protection, fhé armor includingy a sénsihg
means for détect‘ing_._force parameter data from o'nevor'more forces
"applied to the afmor regardie_ss.of én origin 6_1" the fbrce, Whereih said
‘force‘parameter dét-a inc.ludes data regérding:
30 | i, magnitude,
ii. focation;
jil, duration; énd

iv.  direction,
7
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Amended Sheet IPEAJAU iicalculation mean,s for calculating one or more results using the force
parameter data and the data from the second sensing means; and iii.output means for displaying one
or more results, 10According to a further aspect of the inVention there is provided an electronic
scoring method for use in various styles of martial arts including the steps of: (a) detecting force
parameter data from one or more forces applled to the'armor that is-configured to be worn by a user,
wherein the armor providesfinnpacthpretectionphbéb xcammuiicating the force parameter datato a
scoring machine; and (c) calculating a result using the force parameter data, wherein the force
parameter data includes datsesegrdiching regeitude; U.location; 20iii.duration; and iv,direction of one -
or more forces applied to the armor, regardless of an origin of the force. The invention thus provides
an electronic scoring system'for &%@WW%GOW@@&WS‘W&W&I@W@ pamEnsipicAtdvercomes the
problems of prior art electronic s¢orin stems by providing a means for measuring the magnitude,
location, duration and direction o%%nﬁ\%g%%s'gﬁﬁn%acﬁ’sm the armor (e.g. a strike, blow, throw), without the

need for electric weaponry. %ITO ‘taHymg means for calcuiatmg one or more results usmg the force
10 v  parameter data; and |
i, report generafihg means for generating oné or more reports,
‘wherein the'scoring ma‘ch,'irv]e.is capab{e of geﬁerating oufput for display on a

visual display.

According to anothgr a'spect of t‘hev invention there is lprovided an e!gctrqnic
15 vscofiﬁg sy#tem for use-in various styles ‘of n%artiafarts corﬁprising&
(a) érmor to provide impact pr‘otevction', the arr.r'\or having a sénsing mea‘ns
that is an integral part fhereqf, the sensing mean‘s being cOnfigured SO
-that the afm;)ur‘acts ’as a sensor for detecting force parameter dété of
. each contact regardless 6f aﬁt origin of the contact, the sensing means
20 ‘ generating a f"orcé parémeter data éigna! that is based on one or more
senséd.conta;t fbrces, wherein said force par‘amet.e‘r data includes data
'regardingg |
i.  magnitude, '
. location;
25 ii.  duration: and
v ‘ ' direction.
- of one or more fofces applied to thé arn;lor;' 'and

(b)  ascoring machine having:
g
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- 5 BRIEF DESCRIPTION OF THE DRAWINGS FIGURES For a better understanding of the invention -
and to show how it may be performed, a preferred embodiment will now be described by way of
non-limiting eXample only, by reference to the accompanying diagrams. 10Figure 1 is a schematic
diagram showing an electronic scoring system and an armor for use in the martial arts according to an
embodiment of the invention. Figure 2 is a flowchart showing the steps involved in recording data
during comp%tltlon converting data to a score %ggs?cl)sr,p agl ttrkl‘e geore usm théa 15electronic scoring
system and armor of Figure 1. Flgure IS a schematic agraﬁ1 %Sﬁ%aaﬁ 63 Afmor of Figure'1
may be segmented so that the qu&g%gg;g”pgeﬁ &aR. be recorded by reference to a corresponding
segment of the armor - such as plotted against a scoring grid as 20exemplified in Figure 4. Figure 4 is
an exemplary representatior of aaagqg%g{gd@%gmgﬂggtg,graem@mse@qng he ghigkillustrates the
strike location (i.e. the location of forces applied to the armor) for a theoretical competitor. 25 Figure 5 -
is a schematic diagram showing pesiesrecermpenénts, including sensing means, which are associated
with the armor of Figure 1. DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS The present
invention provides a new or1*altem&nv@@é@irf@nmss@dm@wswmrés@s@@ item 10, Figure 1) and
method, and an armor for use in martial arts (including' traditional styles of martial arts, mixed martial
arts, weapoh basedVARAFINA 0 IRAXBRF RS 67R2 IS S BoRRARHIE AHEWHTendITRA AR Parts generally). In
a preferred embodiment, the armor is an impact-protecting universal armor, or 35use in various styles’
of martial arts. Refer\ﬁ%uéﬂtosﬁla'ure 1, an exemplary arrangement of-the armor is depicted in the style of
Kendo armor 20. However, for 5clarity, the preferred embodiment of the armor (as described in more
detail later in this document) is an "universal' armor suitable for use across a plurality of martial arts
styles and mixed martial arts (including without limitation mixed weaponry-focused martial arts).
Therefore, while M%Mag?aﬁftheoﬁméwzet@féywavyr(@g tharEigarevitétisndegicted as havmg the

appearance of a Kendo-armor), itis
scoring system or use in various styles of. mart;al arts compnsmg

15 | _ ‘8. armour to’prqv:de impact protectlon;
b, at iéast one ffrst sensingvméan.s tﬁét is associated with the armour
- -and is configured fo ﬁieésure and record forcé parameter data of
each for;e appffed to the armour regardless of an origin of the
fofce, the first seﬁ'sing means generating a force parameter data
20 signal that is based on cne-or more séﬁsed forces;
. at Ieaét one second sensing.means that is.associated wifh armour
and is confi“gured‘ to measure an‘dt record data relating to a
: compe"c_itor;' and |
d. a scoring machine having: -
25 | G commu‘ﬁication means for receiving the force parameter data
sigﬁal from the‘first sen;ing means and t:he‘data from the

second sensing means;

9
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+10unlike other martial arts protective clothing since it provides impact protection for substantially the
whole body, including against damage (e.g. puncture or other damage) caused by a variety of martial
arts weapons in full contact martial arts combat where substantially all body parts are legitimate
targets. This is in contrast, say, to Kendo where the legs and back are off limits, 15 The armor 20: (a)
has access to force sensing means, such as force sensors on or in the armor; (b) provides impact
protection, including puncture and tear resistant properties to protect the wearenagainst injury.caused
by impact refjardless 200f thé origirafatien forses(Ee b Watike, caeRFIP s st fiige applied to a
competitor, including forees from the, competitor falling onto or against a contact surface such as the -
ground or a retaining wall, fence di"e &AM RS ANNY SRS PUHEERPTE.g. caused by a

weapon including without limitation an unmorgsifiaend, authentic martial arts weapon) or shear force,

25and/or the impact of a weapon, TBUJEIaFE Of ANy other object (e.g. the ground) striking the
competior): and (¢ i capabie of comUNSATAPS5AERS MAERRR 20 (Such as a compuer o

other processing device), so that force parameter data (€.g. location, magnitude, duration and direction’
of force applied) of any force applied to 30the armor (i.e. regardless of an origin of the force) can be
electronically recorded, measured and/or extrapolated (including without limitation in real time or near
real time) by ghe seeringemachinged Bspeprefertcdvemibedinent ptheiddeatranicrssoring system includes:
35(a) universal armor 20 having access to force-sensing means for detecting and measuring force '
parameter data; i@rmevetted Bhegt in various styles of martiai.a’rts including the steps of: o

‘ (a) detecting force parameter data from one or more forces apblied fo the
armor thaf is configured tb be worn by'é‘user,- wherein the armor provides
impacf protection; |

15 o (b) communicatiﬁg the force parameter data to a scoriAng machine; and’
(c) ca‘!cuvlat.ing‘a result using 'the.fzor'ce pérameter da.ta, wherein the force,‘
parameter data includes data régarding: '
ki-. 'magnitudé;
il. Iocétion;
20 iii. © duration; and
iv.  direction

v of one or more forces applied to the armor, regardless-of an origin of the force.

The invention thus provides an electronic scoring Systefn for use in various styles of
v25 | mértial arts, and whichv overcomes ;che problems of prior art electronic scoring
systems by prﬁviding a means forheasuring the magnitdde, {ocation, duration and
diféction 6f any forée a‘ppiied‘ to the armor (e.g. a strike, blow, thrpw), without the.

need for electric weaponry.

10
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IPEA/AU (b) a scoring machine (having processing capacity) 30 including: i.communication means 40
for communicating with the armor so that force parameter data from the armor can be received,
recorded and tallied bythe 'scoring machine; ii.tallying means (not shown) for tallying force parameter
data, 10calculating one or more scores (e.g. individual competitor scores, overall conipetition scores,
score break-downs); iii.report generating means for generating competition reports {including
one or more of erRERHESORMPBUNIIF TEEBRBPDIGS, FreliREtLal competitor scores and score break-down
reports, 15individual competiior strke data reports, sampetitor analysis, enoris); and iv.a visual -
display 30.for displaying data ou?puf‘f’lnc uding competition reports) .fror%,t%e scoring machine, such as
force parameter datieriadsente@mirddii arems, th & aagiheddigpiay isf aistylseifabRXBRRIiSplaying 200nOor

more results sugmﬁgﬂ@eegnggngmm@{ggy%ggna%pther output from the scoring machine,
including video imagery of competition and computer generated imagery (CGl). Figure 2 illustrates the

flow of information from the armor to the scoring machine in a preferred embodiment 90. The preferred
embodimen Offipereleistrortier?Bsodsigigrmethod: inchiesthestepssedter(a)detestimg force parameter

data from one o, moI& fAICRS, ARPIIECL I AMALWR T BY AOmBSHIOR Anddegardiess of the origin of

such forces (e.g. no corresponding part or activator is required for the sensing means to detect force
parameter data) (step 100); 30(b)communicating the force parameter data to a scoring machine step
110); Figure 2 is a flowchart showing the steps involved in recording data during

competitidn, converting data to a score, and displaying the score using the

15 - electronic scoring system and armor of Figure 1.

Figure 3 is a schematic diagram showing how the armor of Figure 1 may be
segmented so that the location of forces can be recorded by reference to a
corresponding segment of the armor'-— such as plotted against a scoring.grid as

20 exempliﬁed in Figuré 4,

Figure 4 is an exemplary representafion ‘ of a Scoring grid according to one
embodime'nt.. The grid illustrates the strike location (i.e. the Ioca‘ti'on of forces
applied to ‘;he armor) for a theoretical competitor.
25 ’
Figure 5 is a schematic diagram showing various tqmponents, including sensing
means, which are associated with the armor of Figure 1. ‘
.DETAILED DESCRIPTION OF EXEMPLARY EMBODIMENTS
The'p'résent invention provides a new or alternative electronic scoring system (see
30 item iO, Figure 1) and méthod, and an arrﬁ‘orfor use in martial arts (including -
_ traditional styles of martial arts, mixed m_artiai arts, weapons based martial arts,

mixed we‘apons based martial arts or the fighting arts g’eneraHy).

" In a preferred embodiment, the armor is an.impact-protecting universal armor, for
35 .use in various styles of martial akts. Referring to Figure 1,' an exemplary
arrangement of the armor is depicted in the style of Kendo armor 20. However, for
11
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" +(c)caleulating a result using the force parameter data (step 120). In one ,arrangement, the result is a
score including one or more of the following: 15,one or More point(s) accumulation; ii.one or more
point(s) deduction. 13 As described herein, the electronic scoring method can include the step of
visually displaying data and/or scores for each competitor on a visual display or the like (step 130). .
10An example-of a scoring machine is a computer, including a computer system or network (including
a LAN, WAN, thealiterrebaralieddrobaimeotbemdavios (6sge antedeedhakdyiasey with processing
capacity and th‘?nat‘é,’!i‘% to senﬂ data tao a vhsual disglﬁxb@npoludiné;cwitho% rI;jrlpci}%;ion in real time or near

. cument).isan “universal’ armor su ruse acrossap ) . ..
real time). The scoring machiné is enabled to communicate with each competitor. In its minimum

15configuration Mheiaeorintyleystarmispdblesiforae (Gshsireguthae batsemméated from each

competitor to the, seoring:maghine. The-asoripe:Maching uitilisgs ssenringsoftwase application to
perform the electronic scoring method, including collating, processing, angl%/sin and reporting force

parameter data ‘¥ €&d0EENG DI GPRIFETE 3R SIRAPRE Ry B98 TLAbIE 'bf generating

output for digplayn2ostiee visaraibtisplap:ddieestating siotfwvar@apgliomimt?ambe\ﬁgused ona
CompUter, SeIVelLAEAG WU INGIEH-AL AU RNARIRS, To% SeRtncesysiam picaly (out ot

necessarily) further includes audio means, to enable audio data.(e.g. voice) to be received (e.g. from
the scoring macHEEs) SBfiehbah @XRYPAMSGSHH SERYeSsarEd) 1Y GBI DI ¥Peakers such that it
can be heard by-erewmese (sthaiennapetitgis-a sadshionieaadeaders amaodiesce (whether
located locally at th%ofigqugg\,ﬁren% or loc%% %rggevgﬁv[\{mig&the competition remotely).- 30In other

. sa re the legs an .
embodiments, theyScorlng systeem Grifier es one-or more of the following:

15. ‘ v
j The armor-ZO:'_
(@)  has access to force sensing means, such as force sensors on or in the armor;
- (b)' | provides impact protection, including puncture and tear resistant
properties to protect the wearer.against injury.caused by impact regardiess .
20 of the origin of the force (e.g.' a strike, a _throw or other force applied to a
| ' cdmpetitor, including forces from the competitor falling onto or againsta
contact surface such as the ground ora retaining wall, fence or cage around
the fighting arena), puncture (e.g. caused 'by‘a weabon including without
‘ timitatioﬁ an unmodified, authentic martial arts weapon) or shear force,
25 . . and/or the impacf of a weapon, body part or any other object (e.g. the.
ground) striking the competitor); and | ‘

(¢) s 'ca‘pabie of communicating with a scoring maéhine 30 (such as a computer
or othef processing device), so that force parameter dbata {(e.g. location,
magnitude, duration and direction‘ of force applied) of any force applied to

30 . the armor (i.e. regardless of an origin 6f the force} can be electronically
recorded, measured and/or extrapolated (including without limitation in

real time or near real time) by the scoring machine.

in a preferred embodiment, the electronic scoring system includes: _
35 {(a) universal armor 20 having access to force-sensing means for detecting

.and measuring force parameter data;
412 .
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(a) position-sensing means to allow delivery of location-based services such as locating and tracking
the position of individual competitors and delivering position data to the scoring machine, for _
competition and game play, and 35later analysis for review and training purposes; 14 Amended Sheet
IPEA/AIli b) security means for securing communications from the armor so that data detection by
various sensors (e.g. the force sensors)-and communication to the scoring machine is secure (e.g.

protected from tamperjgg by-thikg RAEHRSKhavilR)ps6GHER; BIBANS) IR iISEEMARY communications -
(including the viewing of 10competition and associated CGl, and accessing associated audio data -
e.g. commentary, coachihg‘a‘i‘l’&‘%ﬁfﬁaetiﬂ'(’n“fﬁﬂﬁr%w%%&%'ﬂ%f"éﬁﬁ‘édﬁ%ﬁ%ﬂf@??ﬁ%’éﬁ‘éf. scripting). This
enables subscription-based decess tortkte ek Petiti cire artbeompetitiei el tarordéd)agdperslow motion
video replay means (e.g.;recgar_ﬂgn gghleos(gofrriﬁmfgéﬁ)%@ 15second slowed to 1 frame per second)

. . 1 |4 ;.- . . :
enabled to be viewed on the visual display; an motion-sensing means to enable motion capture -

e.g. the visualisation andi-recErifiig B tndlefear-ate; ek dvermeramiies teecting movement of:
i.competitorgj 20ii.a force-applyingHmesneer. isllding: A.ameies! usag-iaARRlY=8 force to a
competitor such as a weapon or“part theftrieofg, including staffs, swords, clubs, shields, projectile
weapons (e.g. arrows, crossBOw bofS,p DI &MY SREAREAY or any other weapon or 250bject
suitable for use in the miartiarertst garfighitnggrarts; faraentagtirgLndacetiideddeapply a force to a
competitor (e.g. the ground of 2 WaID e MmetienARRsINg.MEans /lse Pripgenabled to function as
position-sensing means to record position data, in which case the motion-sensing '
~ individual competitor scores and score break-down reports,
15 N _ individual competitor strike data reports, competitor analysis
" reports); and ' ‘.
v, avisual display 50.for displaying data output (including competition
reports) from the scoring machine, such as force parameter data. In
some emb'ddiments, the visual display is also capable of d‘ispiayin’gb
20 _ one or more results such as one or more competitor scares, or'other

output from the scoring machine, including video imagery of

competition and computer generated irhagery {CG1.

. Figure 2 illustratés the flow of information from the armor to the scoring machine
{in a preferred embodiment 90. The preferred embodiment of the electronic
25 scoring method ihcludés the steps of: ' |
{a) ' detecting force parameter data from one or more forces applied to |
armor worn by a compétitor and régar&iess of the origin of such fqrées
-(e.g. no corresponding part or activator is‘ reqﬁired fo_f the sensing
means ‘to'detect force parameter déta) (step 100); | |
- 30 (b} | communicating th}e force parameter data to a scoring machine {step
110y y | .. | :
{c) vcalculating a result using the force parameter data (step 120). In one
:arrangement, the resuft is a score ihc}uding one or more of the
following: |
35 | . i, _one or more point(s) acc‘umulation;

il. = one or more point(s) deduction.
: 13
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30means may be one and the same as the position-sensing means. Communication means In its
simplest arrangement, the scoring syStem includes unidirectional communication means 40, to enable -
communication from the armor 20 so that 35force detected by the force sensors in or on the armor is
sent to the scoring machine 30 (as outlined in the preceding paragraph). 15 In another arrangement,
the communicatign means 40 are multidirectional. In this. arrangement, the scoring system allows data
from the scoring machine to be communicated back'to the competitor (e.g. cumulative score, or force
parameter data relatifgIFEHRer e, BroMEctrronsRineTetord sieindats frervier cbestdiMD The

communication meanssisayini Ghanne) or sowichanesbsiarending ansthemsiened amangement.
Multichannel com-municat@gla; enable simultaneous communications to be sent-and/or received
mpl

) ste ) : o
simultaneously. 15Fo(r exa e, in one arrangement, the armor includes headphones in or on a helmet

portion of the armor so that the competitor can receive instructions from a coach on one channel. The

competitor can gemmunicate baek Qe F9a5Rvia 2, miciarhons %%asgrquflegt%&@rﬂ%%r the helrmet

portion of the armor. This communication is conveyed on a second channe 1ere are multiple
competitors 20involvBa WP EOiRpRtineA tSly Mt aRIEBmPentioNy aaanicribrcirtitAétEare included so
that teams of competitobscdiadhertighiin g/iateraeancomnynisaeapnngdhensales.s Inone

embodiment, the comaniraioNalg caied N seqire chaniels o ey, 23aie 1eceived (€.g. viewed

or heard) in'a secure environment. For éxample, a viewing audience can be provi &d access to, say,

coach-competitor coRTRIITAICEE0NS ibAnakiestiopaysnpaisite Aiteash olo@rtpetitoitearingelect a different
channel for privase CopnRzunigatians fiameVpicntae. bRyl anrlienass.eXeluded AraRss
<. from each 'compétitor to the séoring machine. The scoring rﬁachine utlilises a . ;
'séoring software .ap'plication to perform the electronic scoring method, including
colléting,'processing, -analyéing and reporting fqrce parameter dafa and calculating
one or more results such as scores, and is cabable of‘generating outpu;c for display
20 ona visual dilspiay. The scoring sbftware appii;ation can be housed drj a computer,

server, or be network-, internet- or cloud-enabled.

The scoring-system typically (but not necessariiy) further includes 'éudio means, to .
enable audio data (e.g. voice) to be receyiveld {e.g. from the scoring machine or
25 froman extemal_connect_ed source) by one or mare séeakers such thatit can be
heard by one or more of the éompetitors, a coach or team leader, an audience
‘ {(whether located iécal!y at the fighﬁﬁg arena or ibcated énd‘ viewing the |

competition remotely).

30 Inother embodiments, the scoring systeh further includes one or more bf the:
following: :' : | A '
‘ (a) position-sensing means to allow deliyery of location-based services such as
locating and tracking the position of individual,competivtors and d'eiivering
position data to the scoring machiﬁe,'for competition and game play, énd

35 later analysis for review and training purposes;

14
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30 The secure communication means allows subscription-based access on a user pays basis,
including. options for selectively receiving one or more channels of data (e.g. for a fee per channel-or
fee per view basis, or a combination thereof). 35In another embodiment, the system further comprises
a CGIl means (e.g. software) for visually representing force parameter data, including multidimensional
CGI .16 5rendering of competition, including any one or more of the elements of . competition such as
competitors sweapomryethe figbtingarenarithedefereiestbes duwdiehecerrandtothsintatiation or re-creation

of strikes, blows, throws, falls t wsuallsy degic the R%rpe and L%g tien of impackand.a CGl
representation of the " gr%%aré%aﬁ"éguofs %ﬁscﬁszt;(ﬁf cks Srrlc'ccs)%‘pef?[ors (C)n the v%suaﬂ o?isplay. 10 The CGI
means may be integrathwitkpthie Beehing ifriaetis- 8o mterse fraat@mReans thit ommunicates with the
scoring machine so thatGgl.rendering of one or more visual representations of competition (the visual

representations bein%; based on force parameter data'at,nd/o_r n?oglemgnt,da,ta cfan be seen on the
visual display 50. 15 AGHBITHE AHREP IS B YRR ES ARUS SFHS FARY ADER its simplest
configuratidm, it possessepdotioe-selmsingiproptiesd dessvitzeddaterydsudl dstaceass to force-

20sensing means, for detecting force anplie 19108 IR SAME emhediments,it also possesses

motion-sensing properties, m-b_uq]t electrical circuitry and other components (also described later). The
force-sensing means ahtPinetiEHREIdIGHRIEHY PRAIPHRN SREPAAEF AR 3 4Re. For example,
accelerometers, which@repeisash thimeasisitiaceeigration (e.g. by measuring displacement of a mass),
can be used to 25in dsrectysmeas%!re a forcepqg) lied g the acc&lem@)g% |mllquy, the motion-

. ,suﬁ w motioh video re m Bn e.&.-recor ng a [y es e
sensing means and'position-sensing means may (but not necessarily) be one and the same. The

armor is algd "universaitdentiiosense tivarie iresertabi dorhiesbtasrodsweSenphsr ity 'of martial arts
styles and mixed martiglgels.offpe armor is not limited by any current rules-based system, e.g. for

Kende, in which strikes to the back and legs or using the butt of the shinai (lkendo S\gord) are not
permitted {e) motion-sensing means {6 enable motion capture — e.g..the visualisation and

recording.of movement data, the movement data reflecting movement of;
i. competitors;
20 ii. aforce-applying member, including: 'b
A an object used to apply a force to a competitor such
"‘as a'wveapon {or part thereof), including staffs, swords,
~clubs, shields, projectile weapohs (e.g. arrows, crossbow
bolts, paintballs), fencing weapons or any other weapon or
2‘5' . ’ | \ ) object suitable for use in the martial arts or fighting arts; ‘
.‘ | B. a contact surf_acé_used to apply aforcetoa
competitor (e.g. the ground or a waili), |
the moﬁdn’-sensing _meaﬁ‘s also being-enabled to functio‘n' as position-
: sensing means.io record position data, in which case the motion-sensing.

30 means may be one and the same as the position-sensing means.

Communication means »
In its simplest arrangement, the scoring system includes unidirectional
communication means 46, to enable cbmmunicatioﬁ from the armor 20'so that
- 35 force detected by the fdrce sensors in or on the armor is sent té) the scoring

machine 30 (as outlined in the preceding paragraph). -
15
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* - The armor in one embodiment provides protection to one or more of areas of the 35body, including the
front, sides and back of the torso, the front, sides, top and back of the head and neck, collar bone,
shoulders and/or around the limbs. In the 17 5simplest arrangement, the armor covers the head and
neck. However, in other arrangements, the armor covers the head, neck and torso, or the entire body.
As ' substantially full body protection is ‘essential in weaponry-focused martial arts full contact
competitior? (using unmodified, authentic.martial arts weapons, including sharp weapons), the

preferred embodiggimeinciAasarmerdbahravrsadOsubsiantialy tgindals hadyyincluding the whole

of the head, the neck and torso and around the limbs. In the preferred embodiment, the armor 20 is
made from an iMFABT PrBtEERSHoRNEERE AL RARY fFPfﬁl’:ﬁ'?eﬁ’:Héﬁ&ﬂ‘B@lt‘)‘\ﬁ/SOtH%lt acts to protect a
competitor (theckbuweareref tihek materéahdeoinaritigry inyuahseraing or sprepdingthe impact forces and

Prevering benaliaonar delaunatien by.1/aaRoTAY . i3-SimalaaLenligutalion. the mpact prorecton

material is a simple steel, carbon fibré or Kevlar. In othér embodiments, the pact-protection material
is an intellt ﬁent material or coating with force-absorbing or force-dissipating properties. 20 The

protective armqmaedamma.wﬂamdr@mb@mﬁaeﬁm@l&%@c&&ar@e &SRsMNgRroperties - hence making the
armor "mtelhgent" Th|§ enables the rmor to ?ct as a force seng) or, recording and measuring contact

efert rrangemen ul co nications enable’simult
forces a,nd the Specific 106ation of CONAGE oF contacts “AHY & &RITg MRS58 Y0 a computerised

scoring softwaree@Eapisatatior, MﬂWamé/csystem@Flﬂ@ﬂ@mkt(ﬂsconng machine”) in real time. In other
embodiments; the armor includes one or more of the following additional further features: (@)
in-built electronic circuitry for driving components of the armor that 30require power (e.g. sensing

means, a fight 6P IiGRTEItHRY TAEARES 2FRa e ALY HELsh BEPERIGNA" INRIBAN be provided by
nanomaterials seicteasocarboftio: sitteone thanoiueséatg: buckytieeskatnaospheres (e.g.

buckyhballs) Or QU%@E 8‘%"3”@@9(53%%‘?“?%%@%8& o?:_% Qgrrrr\]rghenl;lcglb back to the coach via a-
-microphone located in, on or near.the helmet pprtion' of the armor. This
' communication is conveyed on a second channel. if there are mhltiple compeﬁtors
20 “involved in competition {say, in team competition), addftiona! channels are
included so that teams of competitors on the fighting arena ‘can cdmmunicate

among themselves.

In one embodsment the communications are carried on secure channeis so they
25  arereceived (e.g. v:ewed or heard) in a secure environment. For exampie a
‘viewing audience can be provided access to say, coach—competrtor
ccmmuniéat%cna on a user-pays basis. A coach or competitor can select a different
channel for private communications from w'hich'the paying éudience is excluded-
access. v |
30 |
The securé communication means allows subscripfion-based access on a user pays

‘basis, including options for selectively receiving one or more channels of data (e.g,

for a fee per channel or fee per view basis, or a combination thereof).

35 Inanother embodiment, the system further comprises a CGl means (e.g. software)
for visually représenting force parameter data, including multidimensional CGl
A6
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(b) one or more headphones in or on a helmet segment of the armor to enab_le_35the competitor ,
(wearer) to receive and hear audio data; 18 Amended Sheet IPEA/AU (c) a microphone in, on or pear
the helmet segment of the armor, to enable the audio data (e.g. speech) to be sent from the competitor
(wearer) to, say; the scoring machine, or coach, audience, team members, or an opponent; (d)
motion-sensing means, including accelérometer(s), light-based motion- 10capture sensors; or
heat-emitting anérdedtsseirsimgetitienns; gl othe ostitab e m@ﬁ@mg&pwe technology including
optical and non-apiieakALiRR SARMHES RYSISIS, R SIRRIE dstection (ncluding measurement) of the
magnitude, speed (distance / time), direction and path o Fovement of1.a con"ip'e?ltor (e.g. Wheln
thrown); 15ii.a. BYEEMBAYHG HEWIBE(@ & srlapeisbikeindp ubjite wsddlsacapplgia force during
competition); ordddicamyeother Hlajeetassoniatac with:the: FMRBLIaI(Eg:R Matker or sensor placed on

the competitor, gn the armour. or on a force-applying member being held or use by the
20competitor). I%alg%mofs élfra?lté%arﬁé’ﬁ‘tg? St'rtr% i%@%ﬁéﬁ”i‘b%ﬁ%’aﬁs and force-sensing means are

integrated.lfh yet other arrangements, motion and/or force gensing means (e.q. accelerometgr§) are
used in combinalip bk AOSHeBRENIAHLARS(5: s ReaHRD e 1 localc o olobal-positioning
system technologies, or locating technologies) to measure force(s) based on disp acement ofq_ _
competitor or part thereiM & foeaishesstis 'gl@F\'?iE@éQaWatISEh’t‘FﬁSefélﬂﬂfﬁrﬁﬁji’é@ﬂj&enabIe positioning /
locating of indiwduall r@@rmetﬁﬁc&stbfbenmmrdgcﬂhethisdna@méﬁhwtqﬁma{g:@g@a far team competition |
(described latery Ao Iy s4bSEAY SRl AP ANALYSIR AL e TRASOLIrAINNG PUPIRER so.

15 i | A o

Armor

Th'e armor is “intelligent” by virtue of the fact that, in its simplest configuration, it
"possesses f_orce-sénsing properties (described later), such as access to force-
20  sensing means, for detecting force applied to the armor. in some é'mbodiments, it
; also possesses mofion—sensing propérties,' in-buitt electrical circuitry and other
components (also described later). The force-sensing means and‘motion-sensing
means .may be oneland the sa_mé. For example, accelerometers, which are used to .
measure écceleration {e.g. by measuring disp]acement 6f a maés), can be used tb
25 indiréctly measuré a force appiie_d to the acpelerometer. Similarly, the vr‘notion-_
sensing means and position—sensihg means may (but not necessarily) be one and

_the same.

The armor is also “universal” in the sense that it is suitabie for use across a-
30  plurality of martial arts styles and mixed martial arts. The armor is not limited by
any current rules-based system, e.g. for Kendo, in which strikes to the back and

legs or using the butt of the shinai (kendo sword) are not permitted. .

) The'armo'r inone gmbodiment provides protection to one or more of areas of the
35  body, indutiing the front, sides and back of the torso, the front, sides, top and back -
of the head and neck, collar bone, shoulders and/or around the limbs. in the
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Amended Sheet
IPEA/AU



" - (f) one or more cameras in or on the armor (for example, on the helmet portion) to record different
viewing perspectives, the data being sentfrom the camera(s) to, say, the scoring machine visual
display so that an audience can view competition from, say,the view from the competitor's
35eyes, and / or the view from the back of the competitor's head (a 'rear 19 Amended Sheet IPEA/AU
5. view'). Cameras also provide optical input for motion capture, whether through motion-sensing
means [position® SEHETHY AEERE" 1G] DRHIE"SF TRt Tesperisw drnthidiprerseanatiitem 240 in Figures)
positioned on orintherammoth¢hentespoase i daticornenisssjpitating atdsastpart of the effect on a

competitor of b%lﬂﬂt%@%‘ﬁb t@f Qo(fjgrgr% tce)gttlggiggg(s:gé%ge;d 10dama€f§ val(lée. In one arrangement, the

response simulation means is a light-emitting means on or empeddsad WA IR iterior surface of the

helmet, close to tREESRIpRAIHPS (BSjes uThedifiet-eytiiting mretrisis triggerednttufiash and /or 15change

colour (activateehanheagaasiniedligent ALRaLIIaES AR AL MNAME fatees i accumulation of fortes) of a
particular tm'eshold "darna e v§l " where the damage value is calculated based on a combination of

e
force parameter Gara 1AIInY ?\L/fx?ob BPmisre Brshinittae’ ibedsan, BriPaHoRNAMRIBirection of a farce
applied to the apn¥orrowtidghepiositioned on or in the 20interior surface of the helmet, the response
simulation means 240 simulates the visual effects of being stunned in combetition, e.g. temporarily
distracting or blocking the recipient competitor's vision, a classic 'set up' enabling a knock out strike to
then be deliverdd W& B GPRPUMEH IS S AIRREEL IAmPRs st SRRaetRRerdaning intelligent armor
25will.not be knoeked titsdite eleatroriciscor g methodctakes:nte aceniatiggarssive strikes so that

a flash‘-triglgerir\g gpré}(gf (ﬁm force).delivered near simultaneously or shortly before a force that would
be sufficient to knock out‘theaf)et %ﬁf{:%%‘ﬁ utriflggryr%%ﬁrrg’é%f’tri??raeap%%t%’%g%%%f&{ﬁﬁtage to the competitor
delivering the tREBREAERItIEGERGEt Sty kel BPEMBEiMtS s werecBd Edtctioniésom the competitor receiving

the strike. In yetaRgtilon, the impact-protection material is a simple steel, carbon fibre or
‘Kevl_ar. ln‘othér»embodiments, the impact-protection material is an intelligént
material’or coating with force-absorbing or force-dissipating properties.

20 | |

»the protective armor 20 of the preferred embodiment also has force sensing
properties — hencé making the armor “intelligent”. This enables the armor to act as
a force sensor, recording énd measuﬁng contact forces and tbhe épeciﬁc location of
contact or contacts, and sending this data to a computerised scoring software

25  application, hardware, system or network {“scoring méchine‘”’) in real time.

: | In other embodiments, the armor includes one or more of the fo!!owihg additidnal
further features: |
(a) in‘—built electronic circuitry for driving components of the armor that
v 30 require power (e.g. sensing means, a light or light-emitting means, a

camera as described below) — this can be provided Aby‘ nanomaterials such
as carbon or siiiconenanotubes(e.g.‘buckytubés) of nanoépheres {e.g.
buckyba!ls) or other similarly electroconducﬁve nanomaterial; |

(b) one or more headphones in or on a heimet segment of the armor to enable

35 the competitor (wear'er) to receive and hear audio data;

18
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arrangement the light-emitting meanswithin the helmet further includes a colour code system, in which
different "damage value" is represented by different coloured light. For example, green light means
that damage value of a particular threshold value has been sustained, while amber means a 35greater
damage value than green. Red represents even greater damage value still, such that tne competitor
(had he or she been unprotected by the 20 5armor) would theoretically have been rendered
sufficiently ingapacit ( . ked out" or, otherwise unable to compete. A similar principle can
be applied in%an alte?glg%\%%%r%%ﬁngge%ﬁgﬂtcgp a&ﬁé’&ﬁoﬁ%@%ﬁfﬂ?ﬂ&%ﬁ?ﬁé@% ihaRHkn the armor
includes a shock-emittinBePORRETHS that i8acchiigiretttofastivateonitgge mbaegetiver an electric

shock) when a force of a.particuantrashald ylbeis ARRlied to m%grrgorr;, The electric shock is not
sufficient to injure the competitor but is applied on the same’side o tpfeebégy as the triggering force is

applied and configured 88 reaction (e.g. flinching) from the competitor. This is so that when a
15competitor wearin@thetemensegeivesaiblawintharm isatdeast seme Wsyabsispulation of a reaction

from the conp@etitor-(wfyg '&}stgr%@pigrlq% from the blow by the armor). This enhances the visual
experience of watching cngetition (becaéjts%ms%m aﬁé?/jéelaéa%epes%tmﬁa?& 8 dMiheelicited from a

competitor wearing arndfPRSdNaHes ekt yavariegesyindrininep tidareda @0 opmgetitor needs to

understand the damagenvaliseafifescosianplied e ReeNEd i RANGIRG.BIER05 R e preferred
embodiment, the armor 20 has.access tg aansinggr?eans 200 25(Figure 5) such as.foree sensors to
n,

enable force parameterﬂéfa?eﬁré'.tﬁ?f(bé%?fgo SEROSGIH Bt e iamandirathi M OtTsEes: applied to the

armor, or any part of it, to be seénsegl@nedortrnicatedieagcoring machine (e.g. a computer). The

force sensing properties of the;armgkareprovided bya St ns’in\g means embedded into, or layered
upon, or lined within, the armor to ascertain tﬁe %orce an fﬁ'eapgéfot%nnoéaﬁeéosff‘me made to the armor.

In another embodiment, the sen'sin{jsﬁ?e@r?é’%‘éﬁ feremiyEaRietMpeEtiskinaworn over traditional armor.

iii.  any other object associated with the competitor (e.g. a
~marker or sensor placed on the /ccmpetitor, on the armour
orona fqrce—applying member being heid or used by the
.20 ' comﬁ:etitor). ' '
- Insome arréngements,‘the motion-sensing means,and force-sensing méans
~ are integrated. In yet other ar.rangements, motion and/or force sensing
' m‘eéns {e.g. accelerbmeters) are usediin combinatfon with position-sensing’ -
means ("e.g. locati_on-based, or focal- or glébal~positioning system |
425 technologies, or locating technolqgies) to measure fc;rce(s) based on
' ' -dispiacement of a competitor or parfthereof; \
{e) ‘Iocation-based services and locating téchnologies to enable positioning /
locating of individua! competitbrs to be recorded —this has pért‘icular- '
- application for team c;o’mpetition (described later) and for subsequent
30 analysis of combat for training purposes:
{f) one or more cameras’in or on the armor {for example, on the helmet
portion) to record differentyiewihg perspectiveé, the data being sent from
. the camera(s) to, say, the scoring machine visual displéy so that an |
~audience .can view competition from, say, the view from tHe competitor’s

35 “eyes, and / or the view from the back of the competitor’s head {a 'rear
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* . In'one arrangement of the preferred embodiment, the sensing means 200 is a plurality of force
sensors (e.g. a force sensing material, a force conducting polymer, 35a shape memory alloy, or other
force sensors, including accelerometers for indirect: measurement of force) embedded in or on the
armor, connected in arrays. The 21 Amended Sheet IPEA/AU Sadvantage of using accelerometers to
indirectly measure force is that the same sensing means can also be-used to measure (whether
directly or indirectly) athen foserpasanpter dasattecationofueatiananddikaetian of force(s) applied).
Having integrated sertlﬁ,ingj means gi.een. sﬁens[ieng g’eélsﬂ? tr_laet q%n@ggsure more than one parameter)
assists in making the armer more comtortable t eaﬁ']:suﬁsne%, micro 10 electro-mechanical systems
(MEMS)-based actzleremreters tmndvesisitegjrdird oeansditewizd bthBeuiB8stigsed accelerometers so

that collectively they ae.sensitiveqs HUTRIERLANER(8:9n FAR MHalrciaresa @ndmovement in multiple
planes). In some arrangements, motion and/or force sensing means (e.g. accelerometers). 15 are

used in combination Wit peEebASREIRG e ahRe @8 g itsE QK SriBeRidM okt BP Ylobal-positioning
system-type technologies@rwaiation capture positioning technologies) to measure force parameter
data based on displacement of a competitor or part therof.-20In one arrangement of the preferred
embodiment, the sensing means 200 is a plurality of force sensors (e.g. a force sensing material, a
force conducting polythepe arsHgge ¢k MRz @IGse Sﬁwtﬂé’r”fﬁi‘t%aé‘ss‘éﬁ%% Feft8dded in or on the
armor, connected in anays ok 8Ebnfsayats wanA e e daoa ceaewmicationddavice:dorming a module,
There may be a pIuratILth%f modules, V\ég%eq,t rough.a containin fabg(%ozfﬁsklchdaés armor-covering

. ‘. mg itor's e ..IThe light- tting means IS,U’ cre %S afn or
material. The sensing means (sensors, array“and/or modules)communicates.force parameter data to

the scorindimachine. ¢heothereniodirmedisythetbefrrigsnezne furtestsiprsl gd@enotion-sensing and/or

position-sensing meaps. Lhsse @re.fesaripes daipsin shisdecumentiBA:Fhesansing means 200
further includes a switching mechanism 210, enablin%éthe arrays and/or modules to be switched on

either directly or indirdRARTIPIRETORIe L rRlTa B RICE LN iR TR TRRR) P8I  Fhe advantage of this
dynamic switching is Mmabaﬂasemmsgnamsmcmﬁméut%mmdm,bkaraﬂbitvated’ at all times,v

and direction of a force applied tothe armor. When positioned on or.in the
- 20 interior surfacé of the helmet, the résponse simulation means 240
simulates the visual effécts of being stunned in competition, e.g.
temporarily distracting or blocking the recipient competitor’s visioﬁ, a
classic ‘set up’ enabling av knock ou_f strike to then be delivered while that
 competitor is “stunned”. .Although a competitor wearing intelligent armor
25 will.not be khoc»ked out, the elecfrpnic scoring method takés into account
successive strikes sb thata ﬂash-triggering strike: (stun foi’ce) delivéred near
simultaneously or shortly before a force that would.be sufficient to knock
ouf the other competitor may result inv a poinfs score advantage to the
' competitor delive‘ring'the theoretical knoék-out strike or a points séoré
30 ‘ deduction from th’e‘competitor réceiving the strike. In yet another
arrangement the light-emitting means within the helmet further indudes a
colour code system, in wHich different "damage value" is represented by
different coloured light. For ekample, green light means.that damage value
of a particular threshold value has béen sustained, while amber means a
35 igréater damage value than green. Red represents even greater damage

value still, such that the competitor (had he or she been unprotected by the
20
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35Consequently, the frequency of monitoring can be increased by measuring only 22
5fromactivesensors/arrays/modulesratherthanmonitoringall sensors/arrays/modules at all times. An
array, matrix or plurality of sensing beans 200 is important because martial arts challenges are
performed at extreme speeds and in flurries of action. Traditional 10 scoring systems are often
subjective and at best, an .estimate only. A plurality of sensors (e.g. force sensors) enables detection

of forces applied in quick su;ﬁ%ssion Qe.ﬂ. trik?s% and allows ecortgir,l' of simtul aneous or
near-simdltaneous SRR YA BV IR e YR baeE (ARTRIAS S A0S0 AR RS TRTRe Y from throws and

falls to be recorded mntktakien ntty acetentise coshjpetitarsbstores. The scoring system 15may include
the dynamic scanning of the array using parallel control circuits in a modular fashion. The scoring
machine (e.g. computer or other processing device) collects data from a plurality of sensors 200.
The sensors are arrAsgedniArfTRECaheeAPRIR it TaleiBrtdeaTaRESRFT thbdules, and each module is
capable of connectipgiereneniimpreaharimadiiese Irhesignaldsammanr-amayngl sensors is

multiplexed - that s, converged nta.an., . Individual signa) over,a.shared. mediug (6.0
communidation medR& o the scorlrffg ﬁgmac ihe) “WITER the mu tiplexe S|gnacf réaches.the scoring

machine it will be devhenikijphexefdrrckidnts tmaekiple diseretowightdseermdisBrete sensors. This
improves the sampling. rateiRRd;tesoldianf thesignal fpdhe SaRsosiRPsrqpiimised. 30Any

suitable sensing means may be used. Deg)gnding;on the individual properties of the sensing means .
used, a piezoresistiv&"t e Lb e APy afrE Ry s orR ErRRRHRL AhTeal&tredPapplied to the sensing

means to: elicit a reaction (e.g. flinching) from the competitor. This is so that when a
15 . competitor wearing the armor rééeives a blow, there is at }eést some visual
. simulation of-a reaction from the competitof.(th is in fact shielded from
tﬁe blow by the armor). This enhances the visgal expefience of wétching
‘corvnpetition {because some physical reaction to a-sfriké is elicited from a
’comp‘etitor wearing armor)tand also has advantages in training where a
200 competifor needs to understand the dam‘age value of forces applied an‘d

received.

~ ‘Sensing means ‘
In the preférred émb'odimént, the armor 20 has access to sensing means 200
25  (Figure 5) such as force sensors to enable force parameter data (e.g. locatioh,
strength, duration and directio'n) of forcés applied to the armor, or any part of it, ,
to be sensed and communicated to a scoring machine (e.g..a computer), The force
sensing prdper{ies of the armor are provided by-a sensing means embedded into,
.or layered upon, or lined within, the armor to ascertain the force andthe position
30  of a strike made to the afmor.,ln ancther embodiment, the sensing means'200 is

embedded in a skin worn over traditional armor.

in one arrangement of the preferred embodiment, the sensing means 200 is a
plurality of force sensors (e.g. a force sensing material, a force conducting polymer,
35  ashape memory alloy, or other force sensors, including accelerometers for indirect

measurement of force) embedded in or on the armor, connected in arrays. The
21
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(a) a change in electrical resistance; or (b) a change in electrical charge or voltage (measured as an
electrical signal), 35respectively. 5Piezoresistive, piezoelectric and/or capacitative components of the
sensing means are able to be used to convert the mechanical impact into an electrical signal that can
be viewed on a visual display of a scoring machine (e.g. a computer or other device with processing
capability). Additionally or in the alternative, the electrical signal drives an audible sound and/or visible
light. 1.0 Thesre %rgvgn%ng,ggrgsg ti;act, err% ex erien,c%d in [combat s%gh as shear forces and flexural
forces, which aré Critical forces i aetermining the SURSMAE R EBMISEEE hi' thePErABShe elasticity in all
dimensions mustdnsitomeeneehtorlan kdestrictl sigpiate Therdfordjrthdymeasireriyenthef force, pressure,
and acceleration:amanyecatinns LeaniheAmarisanabled usioe. (Algre Seaspgs include

piezoelectric sensors or other pressure sensors - for example piezoresistive force sensors (made by a
variety of compafifé&y e 4 MEXIE; tHiAH)BIESAP I3 tFaih 58S fRfR HidE abfe to sense
pressures in the pangetef)Gdkigoundsipes thguareinedrd PShda2000 Redr.ingiwdineipiezoresistors |

fabricated figm 3.l Yariety.of piegotesistive materials sych as siicor;. (Bdccelerometers (made
by a. variety of companies), including piezoeléctric, pIEZOTESIStive oF capacitative accelerometers,

and micro electrgsaferianita Y5¥skarad IMENLTS ) hasethzcodrstynietbes awhirtisiten be used to

indirectly measuredeices apmlied tanaone.aiherdarse RaRmeter-datak tagtie sensors in the form of
conductive cloth-based conductive sensory . arrays consisting of a plurality of parallel electrodes
threaded through material that can be stretched in multiple directions so as to provide 30information

about pressure distdm@tknmim@mgrassmﬁa’eepmd/@ﬂ)@@hapesmmgs adgy (SN ehesE resistance
changes wiify deflection sushghakan @l&%@g%ﬁ%@ﬂg&m%@g.%é%%%%%@%%%é | glloys that
e .

I'remember’ their . shape, and canbe returned to that shape after being deforme }&gthe shape alloy
deforms, the imFEFRHERSHPTRE SHIBEAIBRE afRftARRgIBTe A niBiiRirefIBRY®F Positioning »

technologies) to measure force parameter data based on displacement of a

competitor or part therof.

20 In one arrangement of the preferfed embodiment, the sensing means 200 is a
plurélity of farce sensors .(e.’g‘. a force sénsing ma_teriai, a forée cbnductihg polymer,
a shape memory alloy, or other force sensors) embedded in or on the armor,
connécted in arrays. Each array is connected to a.communication device, forming a
module. There may be a plu.rality'o'f modules weaved through a containing fébric
25  such aé armor-covering material, The seﬁsihg means (sensors, array and/or

- modules) communicates force parameter data to the scoring machine.

In-other embodiments, the sensing me_éns further include motion-sensing and/or
- position-sensing means. These are described later in this document.
30 |
The sensing means 200 further includes a switching mechanism 210, enabling the
arrays and/or modules .to be switched on either directly or indirectly when the '
force sensors detect an impacting force. The adva_ntage of thfs dynamic switchingis -
that not all sensors, arrays and/or modules need to be activated at all times.

35» Consequently, the frequency of mohitdring can be increased by méasuring only

22
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35deformation (as a functron of force) is able to be monrtored at its specific location. 24 Amended
Sheet IPEA/AU 5SMAs provide a means to measure a variety of forces including compression, shear
and flexural forces. In the preferred embodiment, the sensing means (e.g. force sensors) send data
(e.g. force parameter data) to.the electronic scoring system and enable real-time 10 visualisation of
force parameters. The data may take the form of raw data or be graphically displayed in the form of a

pressure, plot qr,':,playggnog theavissigkelisplandiie visusiaisplepof a®cdrm@$nacﬁine such as a

computer receives force para eteragijaﬁat\ from the force sensors and displays the data visually in real

time on the pre&&tfit'd ﬁTE‘ly g"fnuaenS aternatlve embodiment, the visual display also shows a CGlI
rendering of the anatomy of the competitor, illustrating where the force was applied. For example, a

rendering of the compENich NS ers f.figha ancuedipg e prassion:obastaf, weapon or
other object suchas a baseball bat striking theﬁ dsdp rimpo %%Itt% ar%u qtlgpensmnal _
representation GPHRBSRSIRE RRHPBRRFOPIRE S Resd mage value™ of the strike is also able to be

representeg assmmg&;fglétheac@mpﬁrtﬁowreleiwann@triesstmheesomtérqﬂbré pleiatéy @&duction for the

competior receMrgie.sike ore.conhinalianJnang ERboumes\ damadaaliss further
represented as’a vrsuelg‘en ering of the strike, say, such as an 25 artlstlc impression of a. staff or

baseball bat stiikingta ey wﬂha&%rfé‘"éﬁéﬁd|HbsﬁPé§§U?8‘Bl8f SRBWIY TRESFA S Distribution of forces
across the recipigpis iawiddamagaaliraguidie tuedbles tepeesentetrawssevisiad tendering of the

strike, again say as an artistic impression, but recalibra edrsto simulate. apsAgedswerapon strike (e.g.
virtually replam%/@ RS SR AR A CWRKY ac?rC "s““ea'{} “30°The S esnSm% meanos g . force sensors) are

capable ofzberngdmkeddeyrherqupmeam@@)ofme wﬁmgsnearrg' ePEYA' t%\'ifé“tﬁé‘f%rm of one or more
hardwired sensor %"F‘WQ%%RCU“S or a software-enabled means. This tuning means 230 defines the
force to voltage re atronshlp for each sensor so that the sensrtrvrty of sensing 35means (e.g. force
sensors) is uniform across one or more arrays. This also provides 25 5a means of adjusting the S|gnal
('nClUdmg bUﬁeﬂf@sc@ﬂﬁ@%ﬂgn@I(EiéOErﬁmpﬂefymgther processing device) collects data from

a plurality-of sensors 200, The sensors are arranged in arrays, the arrays are further
20 arranged in modules, and each module is -capable of connecting to one or more

other modules.

The srgnal from .an -array of SEensors is multlplexed — that is, converged rnto an

~ individual signal over a shared medrum {e.g. communication means 1o the scorrngv

25 machine). When the multiplexed signal reaches the scoring machine it will be de-
multiplexed back into mdftipie diécrete signals from discrete sensors. This

|mproves the sampling rate and resolution of the signal from the sensors to be

optimised. -

30  Any suitable sensing means-may be used. Depending on the individual properties
of the éensing means used, a piezoresistiveor piezoelectric effect may convert the
mechanical stress applied to the sensing rneans to: '

{a) a change in electrical resistance; or '
.(b) a change in electncal charge- or voltage (measured as an electrrcal signal),

35 respectrvely.
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* . the signal) so.communication links from different modules can be fully interpreted. Impact-protection
property of the armor The armor has impact-protection properties, including protection against injury
10caused by impact (e.g. a strike), puncture (e.g. caused by an unmodified, authentic real combat
martial arts weapon) or shear force. The impact-protection properties of the armor may be provided by
an impact-protection material used to make the armor, an impact-protection coating;or lining, or a
combinatioh thEHSF. emiy%mt@s%eﬁ%baaﬂ@f&mmtm@emp(@rgs sféed/eentvunniiss or Kevlar) can be

used 15for the aemere 1 sm;b@foemmﬂlmemeéhgn%m%aaﬂr%%@%m%%‘«%% against full contact
real combat martlabarts Wea(gons in Iudln% a sharp weapon (e.g. an edged weapon)-or weapons. 20

PP Eoth B’ IR Bk %53&?&%@%‘%}?ﬁ?agfe?lé?'BP@ﬁitabfgWuItlfunctlonal

For example, ti&"armor ¢an
electro-active net@sativiithrsessiggapropieyliesidinoluding anshehthertalleytingeincividually or in

combination: (a).33RaaLHHCkANRILR RN Rgierialor polymer that transforms from a 25flexible

material under normal conditions to a rigid material in response to a shearing force or impact; (b) a
magnetorﬁgologlcal material that transforms from a flexible armor to an extremely stiff material when a

magnetic field ishapplied-enintereiied;ate)apshapednempiyaalloy-embeddesdss thesarmor; 30(d)a

n
baIIIStIC materlQJE§HCahlfas S %QNC tzi;iae Igll' tCBWOleCSL!Lar We mUP%l’}IEthXIIOenqeﬂ?gg]Tgeg |nt0 Sheets a d

layered at angles to produce a composite matéria With puricture reSIStant propér?les suitably coated
to achieve forcéhseiRinghpripiriudn (@ gindtieneonstbengnseatistdnce siechics sscanducting: polymer);

and/or 35(e)a naeRsRAteal-assatiRg: J?‘hb‘?c@'|9N¥%@J§%QQI§&§&HE%I%Q®'B@(Wﬁé’e” into the fabric

to enable Yglreless communlcatL n or to allow power to be 26
he armoris enabled using: :

(a)  force sensors include piezoelectric sensors or other pressure sensors — for
example piezoresistive force sensors (madé _by a variety of companies),
_which are flexible, thin {typically less than the’ 0.2 mm) and able to sense
20 o pressures in the range of 0.1 pounds per square inch (PS!), to 2000 PSI,
‘including piezoresistors fabricated from a widé variety of piezoresistive

materials such as silicon; |
{b). acc“e‘le‘rometers (made bby é,variefy of éompanies), including piezoelectric,
piezoresistive or capacitative accelerometers, and micro electro-mechanical
25 systems (MEMS)-based accelerometers, which cénv be used to indirectiy'

measure forces applied (among other force parameter data);

——,
N
——

tactile sensors in the form of co nduc:uvc cloth-based conductive sensory
arrays consisting of a plurality of parallel eiéctrodes threaded through
material that can be stretched in multiple directions so as to provide
30 " information about pressUre distribution along a surface; or
‘(d) a shape memory alloy {SMA) whose résistanée changes with deflection such
that an electrical signal is géner’ated. SMAs are metal alioys that _"rememb’er" their
shape, and cén be returned to that shape after being deformed. As-the shape alloy
_deforms, the impedance of the SMA alters and therefore é measurement of

35 deformation (as a function of force) is able to be monitored at its specific location.

- 24
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delivered to drive other components (e.g. a camera or fight-emitting means); (fla power source such
asa rgchargeable battery in a thin film and flexible form-this includes, for exarnple, flexible film
batterles‘hz?\ving an integrated circuit card, housing memory storage and microprocessing |
1OCapap|I|t|es. Universal nature of the armor In a preferred embodiment, the armor is a'universal armor
for use in almost any martial art (e.g. worn over the traditional uniform). This enables measurement of
15the magnitusieranstdocationafsiorces:inra vasiety of foraesi HicHeBARISIPRy SU8FTous weapons or no
weapons, all _vvahr;I(FfF,tlllll Brf%;ggst.lng competitors‘. By providing a universal armor, the preferred
embpdlment isUseful for "cage fighting" (mixed martial arts competition) as well as various farms of -
martial arts, 20not confined to a specific form of martial art. In an alternative embodiment, the armor
can take the fopmyaf griraditionabstnifert) tseckinin pacticulag niartiabartoislerod, dife armor may be a

traditional uniform made from an inte|ligent textile with sui i r.a fraditional uniform
25coated with i &uitibte %%TSF%I%ﬂi\% tlif%r%e?gaﬂlﬁes&qéﬂ(%?%%ﬂoaggcﬁﬁi%r;%g?ﬁgprotection, :
force-sensing, eleetietondtittive rmestesn TFordparsirktetddeaMrPA M7 EhSeRent, the armor is

divided into Se%@&ﬂ&%u@ﬁ?pili%e AQnEigHre.3) SR30taidiffiespnt segmentsisrdppriions of the armor
corre;pond to |ﬁ¢rer2élparts of the body (see Figure 3-5 This enables the ma n}tuge, direction,
duration and loBaftiof? foE@\éﬁﬁli%cht%r% AT (B Fafaielsr data) o be recorded by reference
'[700p|r:§-dete;r)n|nﬁda&@aéodqma‘kdegdmfmmemppedagaismmdemmhmési@nea‘ §eefring grid (see item
0, Figure 3) corresponding tp armor 35segments and that can be displayed on th [ [
visual displayﬂ%éjpressurg p%t. | A p yv on the scoring machine
. 15

in ah attérnative embodirﬁent, the visual dispiay also shows a CGl rendering of the .
anatomy of the competitbr, illustrating where the force was applied. For example,
a rendering of t.h‘e competitor shows where a strike occurred (e.g. an impression of
a staff, weapon or othef -object such as a baseba_ll bat striking the jaw),
20 superimpbsed by a mqltidimensionat representation of the force and power of the
.strike. The “damage value” of the strike is also able to be represented as points for
the competitor delivering .the strike, one or more poihts»' deduction for the
éomp_etitor receiving ‘the‘strik’e’ or a combination. In cmve embodimenf damage
value is further represented as a visual 'renderihg of the strike, say, such as an
25 ' .artistic impressién of a'staff or baseball bat striking a jéw with a correspondihg
pressure plot showing the relative distribution of forces across the recipient’s jaw.
Damage value could.'be further represented aé a visual rendering of the strike,
agéin say as an artistic impréééion, but recalibrated to simulate an edged weapon '
strike (e.g." virtually repiacin_gvthe staff with a sword or'speat).
30 | B |
| The sensing means (e.g. fofce sensors) are capable of beiﬁg linked by tuning means
230, The tuning means 230 can take the form of one or more hardwired sensor-
biasing circuits or a software-_enab!éd'rﬁeans. This tuning means 230 defines the
force to vbltage relationship for each sensor so that the sensitivity of se‘nsing

35  means (e.g. force sensors) is'uniform across one or more arrays. This also provides

25
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' 5Unlike prior art electronic scoring as used in fencing, the preferred embodiment records the specific
location, magnitude, direction and duration of combative forces applied using any means (e.g. ‘
traditional weaponry or a body part). This is important to assess the "damage value" of a strike. For
example,.the strike force can be light but targeted so that it blocks blood or air supply (e.g. by
collapsing the 10 oesophagus) and therefore is crippling to an opponent. Conversely, a strike may be
delivered with extreme BP‘A‘&%sﬁﬂéqHB@%@H{&\Q@E@M@%@M%H&?Q&J&%%R@/%’P%Hxﬁo(@y&?breaking the -

neck). Further the angle (direction) at which a blow is received by a particular part of the body
(location) may afféctet¥ sheBmT BY APRAGE Tl s madatpmian fitd € dtrierfiggnitude of force
applied to the, say, jaw at a 15 45 angle sideways or upwards will deliver a greater degree of damage
compared with tpe SE [ggo Iggggn%gliegy%ggﬁg%%gpto the jaw. The force parameter data contained in a
pressure profile o a force SO apphgg enables extrapolation of the force direction vector, which is
significant for callteirie ke SEerecbprefaskagervetiies ordysagiertactimaete (Fe@idr¥cussion later in this
section).. 2(hWinging: momaial apts sanbat relies ang amengst, athamtbings, toaahility to make contact
with the opponent's head or body with sufficien for(%e and technique to cause damage or injury without
sustaining injury %ﬁ?gla%?f PR RRL VARG Bvarthe ridr & e beP KBRS 1B RRBFG With specificity the
location and dire¢tioneoh2Ssirticas etk the differeatiativacoé foreeeapplied notasapdrom use of body
parts to attack (g4eh.as fisickprssapA SRS AHL2!Se SIOMNEABRINBNd fpr the armor to be able

to withstand the impacts from multiple and repeated weapon strikes and to retain the ability to record
the data from the4& e iRAS iR RS HRECARSEIH S Eat RrartRAP aHEPER RISEY 2 Gitifeg Sfikes, preparinglor a
counterstrike an@dratiddanrga3Owith sufficient force and technique are all part of competition, not only
landing a strike within a target area. Scoring depends on the efficiency with which a competitor can
deliver a blow, as measured by the total duration of the impact and by the force delivered such that =
35force divided Wyrigtieeives deateisuraraesinof padearottienlaarits iduthes itrsatien of the impact and

the angle (directignhof fhaaitrek.and thendrgitative & pddicatons siehasglareing blows versus
direct hits. In martial arts, skills have been measured in an algorithmic manner taking into account
force, space (distaHEE from opponent and impact area - e.g. this distance has been measured among
Taekwonda@ompetitors-and found to lead to significant differences in kicking impact generated by

non-expert compgfitors) and fime, Flegronic Searing sysiems 4083 Hseglinfaneing or other martial

arts electronic scoring systems are unable to take into account these additional factors. Electronic
scoring system A¢F RIS IFEE RaFAATBRSP A TeCorIE A 1oy T01 e [8Ediiteg M&Ans such asforce

sensors iNOr the following individually or in combination: '
{a) 3 shear-thickening dr dilatant material or polymer that transforms from a
25 flexible material Qndér normal conditions to a rigid materialin res;ﬁons‘eto
a shearing force or impact; _ .
{(b) amagnetorheological material that transforms frpm' a flexible armor to an
v extremely stiff maﬁterial when a magnetic field is apbiied or fnterrupted;
(¢} ashape membry alloy embedded in the armor; '
» 30 -{d)  a ballistic material such as spun ultra high ‘molecutar weight polyethylene
" bonded into sheets and layered» at angles to produce a composite material
with puncture resistant properties, suitably coated to achieve force sensing
properties {e.g. with a conducting subsfance such as a conducting
polymer); and/dr '
35 (e) -2 nanomaterial or coating. This aliows electronic circuitry to be interwoven

_into the fabric to enable wireless communication or to allow power to be
26

Amended Sheet ) .
IPEA/AU '



150n the armor are received by the scoring machine such as a computer, which calculates one or
more resul6, such-as scores plotted against a scoring grid 70 for each individual competitor (see
Figure 4), thereby providing useful visual means for tracking the performance of individual competitors, .
including individual strengths and weaknesses in competition (e.g. relative weakness in left upper
20thoracic strikes). The system also records who hit first and what happened (additionally to how
hard). The scoring machine in another arrangement can also calculate one or more results in the form
of the "damage value" JtSHERARE RFFRIETgBaRES, ( fheons"ERfalidiEDamitige value can be "raw' or
calibrated accordlng to theapd)ysical attributes of a force -applying member. The force-applying member
can be one or mor a}g(b n individual comp CLtor a weapon; E}c a contact stirface (e.g. the
ce)

ground, a wall, af SR GtRET GRS IS8T e%é@t"ét’%ﬂﬁ( & HEraag s, the physical

d)any other '
attributes of an |nd|V|dué1r@on‘t|bétlthdan flgeeusedleoﬂmlmanm tarmaigenaalvgeain the following way. A

feathenwelght competitor cgmagina.AsaiBsahnanmeil.eomeesior il aulfgrareater "damage
value" 35for a strike of the same force made byt e same weapon. This can be "ised to calibrate the

lightweight ddmpetitor's%@B8PikY 8o that greater damage value (e.g. 29 Sone or more points
deduction),will occur for the same force. Conversely, it can be used to weight a strike so that the .
same strike force applied to the heavyweight competitor-will have greater "damage value' than if
applied to the lighitwieight competitoe arhorm of "handlcappmg") 10Alternatively calibration can

interpret the resq“ QE?eéWEc‘?e%%@d nbe%q Itﬁ'le armor is a'universal armor for use in almast any
. martial art (e.g. worn over the tradztlona% uniform). This enables measurement of
15 the magnitude and location of forces in a variety of martial arts styles, using

various weapons or no weapons, all while still protecting competitors.

By providing a universal armor, the preferred embodiment is useful for “cage
ﬁghting’ (mlxed martial arts competition) as weH as various forms of mart;ai arts,

20 not c:onf ned to a specific form of martial art,

in an alternative ehb’odiment, the armor can take the form of a traditional uniform
used ina par’ticulaf martial art. Hence, the armor may be a tréditional uniform
made from an intelligent textnle with suitable propertles ora tradmonal umform

25 ccated w:th a suxtabie material to give it the required propemes such as tmpact- '

_protection, force-sensing, eiectroconductlve and so0 on.

Force parameter data
In any arrangement, the armor is dvivided ihto segments (see item 60, Figure 3) so
30 that different segments or portions-of the armor correspond to défferént parts of
the body (see Figure 3). Thié enables the magnitude, direction, duration and
. iqcation of force appiied to the armor (‘fo'rce'parameter data) to be recorded by
reference to pre-determined anatomical regions or mapped against grid co;
ordinates on a scorihg grid (see item 70, Figure 3) corresponding to arﬁor

35  segments and that can be displayed on the scoring machine visual display 50. -
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effected with a sharp weapon (e.g. a sword or spear) versus a staff or baseball bat. and render the
resultas an artist's impression using CGI. The "damage value" of a force applied (e.g. a strike or a
throw) is also able to be 15converted into a scoring advantage or disadvantage - for example, one or
more points for the competitor delivering the strike, or one or more points deductioh for the competitor
receiving the strike, or a combination thereof. In one embodiment damage value is further represented
as a visual rendeuingeopiioe sirikecsayc Stemasamatisticdmpressionefhaifishstdling:a jaw with a
corresponding pressure (;ﬁleots Ze%i 0 Oicral‘g C}he relatitvg distribution of forces across the recipient's jaw.
Alternatively, damage value may be reprasantad ata YIS T&RdetHiat 6P SMA%H8H'E! the damage
that would have &eeerrsg!(edgisjpmebyokersad. thedaivnerwabbegnpresenipa28 Thesscoring machine

30 receives forceyRmeter.daia ndeghtime onnearreal imedr 8@%@%&%@9&_; O, which is

electronically connected (e.g, by wireless communications means) to the scoring machine 30. Force
parameters inclutfs, Tor ey Aridrietire R b i Rckhiiersieicd srple (rofcly spiFIRStIEARR the power with .
which the fdite is@apphiagl jpow erereforeey ime)iigrali-foppen-appbiackicie armon3@.0f a competitor.
This is converted,Qy, the, seoring ine intg a result, such.as a point score for the competitor
inflicting the strike or a point de UC'[?O%O o?rth%s%g?nﬁéﬁ?osr' ré%%ﬁ@fn%’fﬁées}?iﬁéQf’ﬁ%]ﬁ?ﬁher allows a
result such as thE"E&lafRalgeshriBecsE ddinbiestrile Wbeienlctlabtl (asedsorcaielgorithm that

takes into accousy foreatipmavesatosaien i@ abikaancfies:snanifier naraprelgrs),and also 35to be
displayed to an a%gg&te}:along Wi(th %ctual Qnd accumulated scoring. The algorithm may be enabled by
software and/or hardware devices: 30° T8 & QaBBRRe e cE e 2palieriariinidas @¥hfunication means

Ware devices: 3
220 that aré Tapébleretaeceiving anawectrdifigidiveeaparametegrdata fomgeaneissparts of the armor

and relaying the dafafe - sooraG.IRENISE.-Hie SATBNICALAN Means,2e0 can Jaclude any suitable

form of communication, whether wired or wireless. The 10communication means 8 may involve
electronically coRgtiaid rBresTGtREP el fortresadpalinta gaab\re eprisnoaiasied tremic scoring
systems as useddrdeireingns sbak . Ghitkas spade MR sameiadoneaPanns s herecordedrand
measured, as cap §§§Jt”k‘f§ g,gtaag@ peye any. bOdrYx Qfart. I%R/iscontra t, prior art electronic scoring systems

. . icura Ussi erin action), . . .
as used in fencing can only record a score when an electric weapon makes contact with electronically

conductive Htotective clothing. Thus a strike made by a body

Winning in-martiai arts combvat _reliés §n, amongst other thihgs, the abiﬁt_y fo make -

» contact with the .opponent’s head or bady with sufficient force and technique to

cause damage or injqry without sustaining injury yourself. It is an advantage .over

the prior art to be able to record with specificify the location and direction of

» 25 strikes and the differentiation' of force applied not only from use 6f body barts ité

attack (such as fists, knees and elbows) but also from weaponry; and for the armor

tg be abie to withstand the impacts from multiple and repeated weapbn strikes

and to retain the abi'iity to record the data from fhese_a strikes. This is because in

| real martial arts combat, avdiding strikes, prepariné‘for a counterstrike and striking

30 with sufficient force and technique are all part of competition, not only landing a

strike within a target area.

Scoring depends on the efficiency with which a competitor can delivér a blow, :.as' g
7 measured by the total duration of the impact and by the force delivered such that-
35 force divided by time gives the measurement of power. Critical also is the location
' 6f the impact and the angle (direction) of the attack, and other -qu‘élitativ'e
| 28 |
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part or by a traditional (non-electric) weapon would not trigger the scoring system to score. 20 Another.
advantage over the prior art is that the specific location and force (and/or power) of the strike can be
recorded. By contrast, prior art electronic scoring systems as used in fencing are simply triggered on
(or remain off if the trigger does not exceed a threshold value) to indicate that contact anywhere in
the target area 25 was made. The communication means acts as a transmitter to transmit, say, a
pressure signal from force sensors to a receiving device (e.g. a computer that functions as a scoring
machine). Sifnilalf\iQERE fHSFPHERICEERMY rasandiiactifferbnmatiehibedirilehtydéggnmotion-sensing

means, heat-sensingreans) akd tARHHRGLVaKhe CRIMAICRNQN Means 9 the seering machine. In
the preferred embodiment, t e[scoringrmachine is connected to or containsa  processing means to

interpret the data 2ignal(s) ahd CaTCUIET a sédte (Bt SIF@PSSIOIPRERIRFAHLESTARYS a scoring
regime or other spetifiedalgonithtitoin athéswethbodimenissighieiaysterre alseinelugiem Gl means

capable of receiving.daia.framsl, r@p_g)aggryag‘ggg&nwgn%qimg.tﬁé)cggg%iyc%r}m%ata can be referenced,

analysed and applied by the CGI means. The means of transmission betwee f¥& Hransmitter and
receiver is Via wirsIEEd b HATISICARSHE SircHeha Fadlechetu ey ofmunicatioabty tther
communication k8esiehcasdairaracseBlietoain:elonear-field communication or any other suitable

Electrohii:,scoring system and méfhod
Force parameter data recorded by force-sens'irig means such ésforce sensors in or

» , 15 on the armof are received by the scoring machiﬁe such as a computer, which
calculates on'ev or more results, such as scores plotted against a scoring grid 70 for
each individual c_ompetifor '(sée Figure 4), thereby providing useful visual means
for tracking the performahce of individual competitors, including individual ’
‘strengthé and weaknesses in compétition {e.g. relative weakness in left u‘pper

20  thoracic strikes). The system also records who hit first and what happened .

{additionally to how hard).

The scoring machine in anofher arra}wgemenf can also ca!cutéte'one or hofe
‘ results in the form of the “damage value” of individual forces (e.g. strikes, throws,
: 25 © falls). Damage value can be “raw” or calibfated according to the physical attributes -
of a force-applying member. The forée-appiyi‘ng member can be one or more of: .
(a)  anindividual competitor; | ‘
(b) ' a weapon;

(c a contact surface (e.g. the ground, a wall, a fence);

)
30 {d) - any other object used to effect a strike.

For example, the physical’ attributes ofan ihdividual competitor can be used to

calibrate damage vaiue in the foliowing way. A featherweight competitor

com'petmg' against a heavyweight competitor will s&ﬁ‘er greater “damage value”
‘35 . fora sirikg of the same force made by the same weapon. This can be used to

calibrate the lightweight competitor’s scoring so that greater damage value (e.g.
29
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communication protocol. The sensors are attached to-an interface device to enable the input data
(sensor signals) from the armor to be interpreted by the scoring machine (receiving 15 device). The
interface has the sensitivity to dynamically and accurately record combat strikes in real time. This
.enables the scoring machine to take in sensor data, apply it.to a scoring regimen, calculate a score
and display it. CGl means 20The "scoring machine" has processing capacity. In one embodiment, it
includes capagity ~essing: .graphies, including video. In one arrangement, combat
can be vieweg: in r@g%ﬁf?ﬁ%?ﬂﬁﬁ%&%ﬁlﬂﬁ?ﬁ ‘é’trr‘lf; (r’etla% 3"6?/errlcaey§ B ety 81%?5]&% of strike data, -
action replay and ESfhUtEIBHEhErkfetP Hraidhrsorsa alidatiorsoimtiiktdantage/ veighcating where a -+
competitor has begimbittesiayi? atheneatde ahdarpagiedothe EQPREIOTHEoEN GRG NIt or cumulatively.
The CGI means ((gé% se?ittvy r?()rma%/,,ﬁldd(j_tionalIgﬂinclud'e glyphs to enable scene display, combat
targets and other Visua cﬁsgﬁay BI8mATE 98P CEitnbat replay, modelling or game play. 30In one
embodiment, the scoring system includes CGI means (e.g. software) for graphically displaying force

parameter data andJof MUYBERSIORA (7.0, 2030 4L redsting ol computer generated imagery

relating to competition. This is useful for, real and simulated competition, an for combinations of real

and simulated cofPEtRibH 7 FRRRVGARNE GybAveiriress) tHusyicwerexpesidé85when watching
competition througinvisuat dispiayiels forexamplesctirSintated magnitude or "damage value" of a
strike if the competitor had not been wearing 32 5the armor.This can occurin;any_time‘frame - for
example, in real time, near real time or as a projection into the future, or during an action replay. It may
appear as a graphite o%T28f vkt \abieérrecoreling oot atornpetitbray) dsaGBE remeering of a |

competitor. 19ForexampleCoRTIAR SemRalitionkameen Jwa.compsliQrs.in, whish a first competitor
is struck by a secondtgvfith t§ufficient‘; force to knock out the first competitor. The first competitor is

P RS R O PBHA B h SRR g RekYS degustiorfothat the

Wearing armor, sg?lsnln _ac ‘

"knockout" strike hasamaekidoreeieptplestikith @ farcebdtsmayHs06F. PO URElsnIasRkAAre inch (PSI). In

UnprOteCted damage value is further represented as a visual rendering of the strike, say, such as
an a‘rti_stic impression of a fist striking a jaw with a corrésponding pressure plbt

20 showing the relative distribution of forces across the recipient’s jaw. Alternatively,
damage value méy be represented as a viéuai rendering or simulation of the
damage that wogld have occurred (e.g. jaw broken) had the armor not been |

‘ present.

25 The scoring machihe 30 receives force para'meter data‘ in real time or near real |
time from the armor 20, w;hich is electronicéﬁy connected (e.g. by wireless
communications means) to the scoring machine 30. Force paran’ieters inciude, for

: exa}mpleA,“che location and magnitude of the force applied, and the power,with .
which the fqrce is applied (power = force/time) for all forces applied to the -érmor

30 ~ofa ¢orﬁpetitor. This is converted by the scoring machine into a result, such as a
point score for the competitor inflicting thé strike or a point deduction for the
-competitor receiving the strike. This further_alléws a result such as the "damage‘
vaiue” of a combat strike to be calculated (based on an algorithm that takes into -
account force, power, location of a strike and other specified barafneters) and also

35 tobe disp!ayed to an audience along with actual aAnd accumulated scoring. The
algorithm may be enabled by software and/df hardware devices. - |

30 |
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15competition, the first competitor would be taken out of competition. Thus the scoring system--- -
provides a visual simulation of the damage value. of a force applied, based on the force parameter data
(magnitude, location, duration and direction [angle]) of the force applied. The visual simulation includes
an anatomical representation of a competitor's body (without armor) and a theoretical effect of 20the
force applied upon the competitor's body. The theoretical effects that may be simulated include effects
such as displagement of a body part in a direction of the force applied (e.g. the head thrown
backwards by a blow to the jaw or, say a broken jaw from an angled blow to the jaw bone). The latter
effect may involve D@ kietderingofighessih thcaupetmpasac Oohthedacnfiacompetiter, with the jaw
bone 25broken at ali r jaw was struck. On a visual display connected directly or
G eEaaHemURELEINE e Was St E%tﬁ %?Tﬁé%f%’%ﬁ%ﬁfﬁ@é‘ﬁ@&vs the competitor

indirectly to the scoring machine, the visual representa
(e.g. in a non-armGYEt YextR takARgtee "Rsertlo o Otchtnikd fromrsayrecstaff MGGk of shen30competitor's

head shows the loGatien 5 the:skes-aBrabistie RIS IDALA PG siaff making an “impression” oh the
temple at the ﬁointpg;fﬁstrike and a corresponding graphical representation of the various forces over

time and/or over distance (e.9. AlGAG te SIANITVANE Tiseteriset brere stirerogotiatnhead is thrown
back and the comgestes: falls). 35 33 5Similarly 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 specific weapon
actually used, and_render the result as an artist's impression using CGI. It can also calibrate the .
damage value basHif BN 5 A HieRBUEISHA terrpEmRerstanyos asedbjértugedtatapply a contact

force (i.e. the forcetalplyinge menpber @itk afk 23 /AL ERI8XANRAIE HSing the, CGI means a

simulation of {he d&m@ggacc%rb\pgn%ocv'degﬁsg tha% an audience or viewer can see a representation of
competitors (e.g. in a non-armored staté) and' the degree ol JaIFEEY aisp e sistrasesbeen sustained
had, say, an edgeHSHfEaRI1 e askdacsetivar steanviaanom-adged waapomakasasen the same force -

data but recalibratedydhesearing Mashing:fe-a: LaERmpUIgN.fora different entertainment
experience. Multiple strikes oréorces, including simultaneous strikes ofr?orcesv, can be recorded and

viewed simultanedusly o SeTaeiRSY) 1B0EGiF s anan aeuid iy Eers tetcmieanstrereby enables the
scoring system to @rshemce the viewer :
‘ 20 : ‘
Another adyantage over the prior art is that the specific location and foréé {and/or
“power) of the strike can be recorded: By contrast, prior art e‘leétronic scoring-
. systems as used in fencing are simply triggeréd on {or remain off if the trigger does
not exceed a threshold value) toindicate that contact anywhere in 'tﬁe target area

25 ‘was_ made.

The communication means acts as a tra‘nsmit‘ter to transmit, say, a pressure signal

from fofce sensors to a receiving device (e.g. a computer that functions as a
scoring machine). Similarly, data from other sensing means in - different

30 embodiments (e.g.'motion—sensing means, heat‘-sens‘ing.means) are transmitted
" "via the communication means to the scoring machine. 7

In the preferred embodiment, the scoring rna'chiné is connected to or contains a
processing means to interpret the data signal(s) and calculate a score (or ‘other
35  information) according to a scoring'régime or other specified algorithm. in other .

embodiments, the system also includes CGl means capable of receiving data from
31.
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20experience, including in interactive ways and for training and/or entertainment (e.g. gaming) =~
purposes. The CGl. means can be an integrated part of the scoring system or be connected to it
through any suitable communication means and using any suitable communication protocol.
25Position-sensing means Certain configurations of martial agtists in a team in the fighting arena will
have advantageous positioning, even though the team may not have superior numbers or-better

individual competiiors. Fhereforpractioa Rasianing (8- 85 usedinshess, ormilitary, combat)
detected through location or position-sensing means can 30be relayed to and perceived by an

audience (or a cGBRIBAbEIRG fE atRAhased services (to identify the location of a competitor or object).
The scoring system includes position-sensing means to allow delivery of location-based services such

as the tracking o com entsit%{ Rogitrinqsnsi\(/)vgthir% theenfi htin%aretrtla 35 both,the‘%hysical arena and the
corresponding CE-rendening of the aranay. The 34° BSoLRes MR M dh ¥ t¥{Efsand records |
position data, incledimgniratie regetiirsg asireftrapneore ofrtheufdlitiming: other corfa)umictiem capture data
(e.g. throughymatker anchmaskerrssssySiemsdadpLiocating. datade- g thrpgh, IQgalsation through

tracking technologies); - = (c) positioning data (e.g. through local- or global-positioning systems).
10 Real-time locAtRY YYSEERPEPES)e to dynamically monitor and record positioning such that relative
positioning of teams and competitors can be recorded and contribute towards scoring advantages.

This allows secuyjno,of prefials AgSTons AIMAIORNNES, 0,08 fargsled for stategio advantage and

to count towards 15competitor and/or team scores. For example, there may be ‘stronger or weaker

positions on the figFRIAgEBNASIERthdE S5y ntREPiRiRseRabitiE BPENeomisbttoiecgszger in a particular
position relative taempelitait:iaan PRASIBE AR, This it maalyl i millaneQreesyrity personnel
combat st}ikes in real time. This enables the scoring machine to take in sensor ‘

data, apply ittoa scoring fegimen, calculate a score and display it

CGl means -

20  The “scoring machine” has processing capacity. Ivn one embodiment, it includes
capacity for prbcessing_of Computer graphics, including video. In one arrangement,
‘combat can be viewed in real time or near real time, with strike data overlays or
oth'er_ display of strike' data, action .replay and computer generated graphic
visualisation of strike “damage” indicating where a co_mpet\itor has been hit and

25 "~ the value‘of damage t§ the competitor from each hit, or cumulatively. The CGI
means (e.g. software) may additionally include glyphs to enable s‘cene display,
combat targets a‘né'other‘visual display elements, A‘for combat replay, modelling or

game play.

30 in one embodiment, the scoring system includes CGl means (e.g. software) for
-graphically displaying force paraméter data and for muit%dime.nsional {e.g. 2D, 3D,
4D} rendering of computer generated imagery relating to competition, This is
useful for.real and simulatéd competition, and for combinations of rev,al and
simulated competition. in this way, the system enhances the view'er experieﬁce
35 when watching competition through vis§al display of, for example, the simulated

magnitude or “damage value” of a strike if the competitor had not been wearing -
32
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20training, or combat training generally - for example, to manipulate positions and manoeuvres (a
maneouvre is a combination of movement (e.g. in position) and attack used) to strategically defend or
protect key per-Sons (e.g. a politician or monarch) or to attack a target (e.g. a terror suspect). The
incorporation of glyphs into the CGI representation of the fighting arena can provide an additional -
training 25means for military or security personnel, including in real time, by allowing the virtual
placement of a threat or assistance into the arena. In-this wagw:ihe sc%ir,%ges%stem IS also useful in

1

entertainmerﬁ ortﬁﬁﬁ{mﬁr'm“iiaﬁ’-g‘éﬁ‘féfﬂﬁ METS 3B SSRTER BobiffRAtEethEEERTing system
includes motion-sensingsaeansfiteint20beifutiguse Gy tiEtndetectsmovementapgsends data to the

scoring machine (or othier, processingsdevice)redarding MOYEMSN tefaling, fa.corapetition.  Any

suitable- motion-sensing means can be used, including one or more of the 35following: (a) light-based
motion sensing Me&AS(®'y. laser, infrared, ultraviolet); 35 (b) heat-emitting and/or heat-sensing
means; (c) an accelerometer; and/or (d) any other suitable motion-capture or motion-sensing

technology. I51 some arrangements, the motion-sensing means is confi\gur d ;o etect 10 movement. of-
L 10 F%r eﬁglami) consider competition hetween Two competitors In Wh Ea lr‘é . . »
competitors -"say by the Inclusion o motion detectors Iin or ori the armor (? em 20 in Figure 1). This

enables the recordingetfifoisexarhples therspeét (dfstantiorctnod aroqpitoritistirection and path of
movement of a Kigk, 2 GtHKe 2 badyRast (edafist £V RiHeRMer iddalkd&ln other
arrangements’ th’lehgn s(c):g(r)lr?éssssqgm gegs?ggsh3@%&%&&?@%&@&% gtfrike wa's’;vmade tothe
tefnple, witﬁ a force of, say 1200 pounds per sduare inch (PSI). In an_rofec_ted
. competftion, the first competitor would be‘taken out‘of competition. Thus the
. _ -sco‘ring syétem provideé a visual simutation of the damage value of a force appliéd‘,
based on the force parameter data (magnitude, location, duration ahd direction
{ang!e])-pf the force applied. Thé visuéi simulation inciudésba.n anatomical
representation of .a competito'r’s body (without érmor) and a theoret?cal effect ‘of’
20  the force applied upon the competitorfé body. The theoretical effects that may be
sifnuiated include effécts suéh as dispiaccamént‘ozc a body part in a direction of the
" force applibed‘(e.g. the head thrown backwards by a blow to the ja\)v or, say a
broken jaw from an angled blow to the jaw bone). The latter effect may involve CGI
'ren‘dering of the skl suﬁe‘rvimp‘osed on the face of a competitor, with the jaw bone

25 broken at the location where the .jaw was struck.

Ona _Qisuai disétay connected directly of indirectly to the scoring machine, the‘
visual representatioh of the first competitor shows the compétitor {e.g.in a non-
armored state) taking the “knock out” strike frorﬁ say a s‘céff, CGl of tﬁe .

30  competitor’s head shows the location of the strike, an artistic ren.dering of the staff
making an "’impres,sion”voh the temple at the point of strike and a corresponding
graphical represén‘tation of the various forces over tim_é and/or ove'r distance (e.g. -
along the skull), and the effect of the strike {e.g. the head is thr_éw", back and the
cbmpetitor falls)..

35
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weaponry or parts of weaponry (e.g. item 25 on Figure 1). For example, in competition combat
involving projectile weaponry, e.g. arrows, crossbow bolts, . paintballs, motion-sensing means are
used to detect and track the trajectory of moving projectiles. In combat involving weaponry such as
striking objects (e.g. 20swords), motion-sensing means on the objects allows the arc of movement of
each weapon to be recorded, as well as the speed, direction and path of movement of the weapon.

Motion-sensing mgwsi i RerneMeaherasafs s erds.ciiBe. shieldsRraisalils weapons (e.g.

arrows, crossbowfbolts paintballs), fencing weapons, or any other weapon or object (e.g. baseball bat)
suitable for use irf {ﬁg%ﬁgﬁiﬁ]aé?tg’ecﬁpﬂﬁ tifig? a8 I PREPRABINSIShesPRIBISIE8@Rsing means in the
system enables ratostiingeano & isuddisations(et gs by LGt yenslesing) withesmeyamest parameters of

competitors and/oleananL L GXANRIE.JE 21¢ (haffl Sheed Cistance i), and 30 direction of
a strike made by a body part, weapon or a prolecﬁ IS superlmposea o Video § agréry of competition

or rendered for vRRIAFIG'SA @R AdRMAE rtsd figHtafgregenal dmsineonbgatitohsis Bhis is useful in

enhancing the enftesnMentyaiue akiheMiene rRXREHERERRS Yellas Rigyiding.useful information for
training and com etiti{)era ss'g%tae [ BUrposes. 35 36 5The invention thus provides a new or alternative
e

0 . ] >
electronic scoring systern, method and armor 10F USE it TAARRAT RS BAAICABRRF WEapon-focused
martial arts but alsé-irsefidnfermaatisieagts tetherddlyewdiidhrmeentementithave bkams of prior art

electronic Scoring SysigEYRMEI0FS,206AISRG% IRNaLIDSH ROV Siseugnis megns for meastring

the potential force, location, duration and direction of any 10impact while protecting an opponent from
a damaging strikgiﬁ‘f’gﬁﬂﬁﬁ’&?g’@rfB'Iﬁg.%Eﬁﬁ%fﬁf?“&l‘%r%éﬁq&HE%WQFWH feappreciated that the
invention is rot restristed fortheislerpar tictdas fields efpsraaiMbabit s Het imiledsto particular

embodiments or ApRlgIRRSGFaSIRRALAR 3T AMended Shes) PEAAU SCLAIMS.

simuttaneously or selectively viewed on'the visual display.

The‘CGl means thereby enablés the scoring sysfem to enhance the vieWér

20  experience, including‘m interactive ways and for t‘raining}and/or entertainment
(e.g. gaming) purposes. The CGl means can be an integrated part of the scoring
system or be connected to it through any suitable commﬁnication means and using

\

" any suitable communication protocol.

25 '!"osition-sensing means _
Certain configurations of martial artists in a team in the fighting arena will have
advantagebus pésitioning, even though the team‘fnay not have superior numbers
orfbetter individuaf.competitors. Therefore, tactical positioning {e.g. as used in
chess or military combét) detected through location or pdsition-sensing means can
30  be relayed to and berceived by an audience {or a c’oaéh) using location-based

- services (to identify the location of a competitor or object).

The scoring system includes positi_on~sensihg means to allow delivery of location-
based services such as the tracking of cdmpetitor position within the fighting arena

35 (both the physical arena and the corresponding CGl-rendering of the arena). The
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1.An electronic scoring system for use in various styles of martial arts, comprising: (a) armour to
provide impact protection, the armour including a sensing means for detecting force parameter d_ata
from one or more forces 10applied to the armour regardless of an origin of the force, yvherein. said -
force parameter data includes data regarding: l.magnitude, location; duration; and_ 15_|v.d|rect_|on of one
or more forces applied to the armour; and (b) a ‘scoring machine havi_ng: communication means for
receiving the Jorceopéicametengiatadiandbe sensingdaneanmn2fidalyingneens forggaiculating one or
more results usingngigr;%peeopg‘rg@%evrmdata; and | 'report ge_nerating means for generating one
or more reports, wherein the scoring ma%hine is capable of generating output,for drsplay ona visual
display. 25 2 An elecfi-"onic"%éﬂ‘m?g@ysﬁté’rﬁéfor~Ei§eriwmni@d@mmemuf<¢naﬁlarkaﬁs)oomprrsrng: armour
to provide impact profectiope e AETQUl NAYHGARSRSIS MEARS (hakis,anintegsal part thereof, the

sensing means bein

N

g(c) positioning data (e.g. through local- or globai-positioning:syStems).
10 L '
‘Reai—‘time locating systems are able to dynamicaiiy monitor and record positioning
such that relative positioning of teams and competi‘rors can be recorded and
contributetoWards scoring advantages. This 'aiiows'securing of preferable positions
' or manoer.ivres to be targeted for strategic‘adbvantage and to count tovirards

15 competitor and/or team scores.

For example, there may be stronger or weaker positions on the fighting arena such -
i'hat, say, the vulnerability of a competitor is greater in a particuiar position relative
to competitors in an ooposing_ team. This is useful for military or security personnel

20 btraining, or combat training generally — for example, to manipulate positions and
manoeuvres {a maneouvre is a combination of n'iovement (e.g.in position) and.
attack used) to strate‘gicaliy defend or protect key persons (e.g. a politician or
monérch),or to.attack atarget{eg.a terror’l‘sospect). The incorporation of _giyrphs

~ into the CGl representation of the fighting arena can orovide an additional training
© 25 means for military or security personnel, including in reaitimé, by allowing the

\rirtUai biacement of a threat or assistanice into the afrené. Inthis way, the seoring

systém is also useful in entertainment or gaming.:

Motion-sensing means
30  Insome embodiments, the scoring system includes motion-sensing means (item
200 in FigUre 5) that detects movement and sends data to the scoring machine (or

other processing device) regarding movement relating to competition. -

Any suitable motion-sensing means can be ueed, including one or maore of the
- 35 foliowing: : y
(a) light-based motion sensing means (e.g. laser, infrared, oitra\'/ioiet);,
© 35 '
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38 Amended Sheet IPEAJAU MCSLLP configured so that the armour acts as a sensor for detecting
force parameter data of each contact regardless of an origin of the contact, the sensing means .
generating a force parameter data signal that is based on cne or more sensed Contact forces, wherein
said force parameter data includes data regarding: 10i. magnitude; ii. location; iii. duration; and iv.
direction of one or more forces applied to the armour; and 15(b)a scoring machine having: i.

communicatign mquprfggt_rggﬁmggr;@&fgéggsgggﬁ%}sgg%gata signal from the sensing element; ii.

calculation means for calculating one or more results using the force parame"ter data; and 209utput
means for displayinoARGFHSREGESLIE Rherein the scoring machine is capable of generating output

for display on a visual dispesr3uifibielectionia seesiBtnttieRAGGOING I claim 1 or claim 2, Wherein_
the 25sensing means further includes motion-sensing means that detects movement data regarding

movement of one or.more of the following: a) a competitor;
In some arrangements, the motion-sensing means is configured to detect

10 movement of competitors — say by the inclusion of motion detectors in or on the
~ armor (item 20 in Figure 1). This enables the recording of - for exampie, the speed
{distance / time), magnitude, direction and path of movement of a kick, a strike by

~ a body part (e.g. fist, e|bdw), athrow or a fall.

15 Inother arraﬁgements, the motion-sensing mieaﬁs also detects movement’of
- weaponry br parts of weaponry {e.g. item 25 on Figure 1). For exampie, in
. competition c’o'mba't involving projectile weaponry, e.g. arrows, crossbow bolts, .
paintballs, motion-sensing rﬁeans are used to detect and track the trajectory of
moving proﬁéctiles. In combat involving weaponry such as striking objects (e.g.

20  swords), motiomsens‘ing means on the objects allows the arc of movement of each
weapon to be recorded, as well as the speed, direcfion aﬁd path of movement of
the weapon, Motion-sensihg means can be included on staffs, swords, clubs,
shields, projectile weapons {e.g. arrows, crossbow bolts, paintbalis), fencing
weabons, or any other we"a‘pon or object (e.g. baseball bat) suitable for use.in the

25  martial arts orfighting arts.

The inéiusion of motion-sensing means in the system enables recording and
visualisation (e.g. by CG! rendering) of the movement parameters of competitors
and/or weaponry. For example, the arc:(path), speed (distance / time) and
30 direction of a strike made by a body pért, weapon or a projectile is superimposéd ,
on video imagery of cbmpetition or rendered for viewing on CGl rendering of the
fighting arena and competitors. This is useful in enhancing the entertainment va!ue
of the Viewer experienc_e, as well as prdvidﬂing useful inforhation for training and‘
competition strategy purposes.

‘35
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b) any object associated with the competltor including one or more of 39 Amended Sheet IPEA/AU
5l.a sensor; ri,a marker; iii.a-force- -applying member, wherein the motion- -sensing means
communicates the movement data to the scorlng machine. such that the system is capable of-
detecting movement 10related to competition. 4.An electronic scoring system according to claim 3
wherein the movement data includes data relating to one or more of the following: a) speed; 15b)
magnitude? c) dFeEEALR) aLPOr R Ferpiar. OB Hivetisstronicsseonngy system according to any one

of the precedingethaimnmdurhsr sicluding #ositRg-SSRASINGMEaINS 196 dRIacHNg Agsition data of one or

more of the follbowmg (se)f? competitor;
ut al ul for martial arts generally, whach overcome the problems of prior art

electronic sconng systems, methods and armor in that they provxde electronic
means for measuring fhe potential force; Iocati_on, duration and direction of any
10 impact Whiie,protecting»ér‘x o‘pponent from a démaging strike'that inflicts serious. .
pain;, injury or worse. However, it will be appreciated that the invention is not
restrlcted to these particular fields of use and that it is not limited to partlcular

embod:ments or applications descnbed herein.
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(b) any object associated with a competitor, including one or more of: a sensor; ii.a marker; a
force-apPlying member. 40 Amended Sheet IPEA/Ali° 56. An electronic scoring.system accom ®
claim 5; wherein the position data includes data regarding one or more of the following: i.motion
capture data; locating data; positioning data. 10 7.An electronic scoring system for use in various
styles of martiala s comprising: armour to provide impact protection; (b) at least one first sensing
means thgtt iscéé%%ia.ted with the armour 15and is configured to measure and record force parameter

data of each}-]}orc%rgpé?élch to the armaur. re {g}jlegg 'c[)nf an ori |r;tofetsh%ffonr)%(reﬂatlhe r&rst sensing means

. . ronic -’ cormsg Sr¥sﬁ£ ? )
generating a force parameter data signal that is based on one or more sensed forces; (c) at least one.
second sensing fPgeans.that is associated with armour ' : '

{a) ~ armour to provide impact protection, the armour including a sensing |
" ‘means for ,detécting force b_araméter aata frorh one or more forcés
]Q | . | appfied to the armour regardl.ess of an origin of {he force, whefein said
| forcé parameter‘ data includes data regarding:v
L magnitudé, ‘ |
il.  location; |
iii.  duration; and
15 ' iv.  direction |
of one or more forces applied to the .éfmour; and
(b) a scoring machine having: A
i 'communicafion means for receivir‘xg the force parameter data
from the sensing me.ans; |
20 - ‘ i té[lying rhean; for caléuléting one dr more rasults using the force
| parameter data; and |
il ‘ ) réport generaﬁing means'for generating one or more ;;eports, )
'whe'rein the scoring machine is c_:apable of generating oqtpgt fc_)r dispiay 6n a
visual display. |

© 25

2. An eélectronic scoring syste'm for use in various styles of martial arts comprising:
{a)’ armour to provide impact protection, the armour having a sensing

‘means that is an integral part thereof, the sensing means being
38
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20and is configured:to measure and record data relating to a competitor; and (d)a scoring machine
having: communication means for receiving the force parameter data signal from the first smmp
means and the data from the 25second sensing means; ii.calculation means for calculating one or
more results using the force parameter data and the data from the second sensing means; and 41
Amended Sheet IPEAIAIJ 5Hi.output fneansl for displaying one or more results. An electronic scoring
system according to claimrfigwhéseiththb disshsensing eterrant todyisieg @farce sensing element and
the second.sensing element comprises one or more of: 10(a)a motion-sensing means for detecting
movement data regardirgprmoventer diearecontanbressfdiess ecbmmetioef Hhafarestsensing element; Hi.a

force-applying member, including one or more of: 15A. a weapon; B. a contact surface used to apply a
force; the sensing means generating a force parameter data signal that is

based on one or more sensved COﬁtaCt forces, wherein said force
harameter data includes data regérdinéz
10 _ 1 magnitude; |
il 'Iocation; ‘,
.duration; and
v ;dire'ction
_of one or more forces applied to the armour; qnd
1 5 k) a scoring ma;hine haQing: |
i commuhi;ation means for receiving tbe force paraméter data
. sjgna[ from the sensing e{emeﬁt; |
ii. caléulation means for calculating one or more result; using the
¢« o » . . force parameter data; and' :
20 - iii. 6utput means for dispiayihg one or more results,
wherein the scoring machine ié capable bo'f generating output for display on a

visual display. |

3. An électronic scaring systém accor‘ding to claim 1 or claim 2, wherein the
. ‘25' ~ sensing means fufther includes -moti‘on—sverisi‘n'g means that detects movement
data regarding mo'vemenf of 6ne or more of the following: |
' a) a compétitor;
b} any >o.bject associated wifh the co;r.wpetitor, including one or mére of:
39
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* - C. any other object-used to apply a force during competition; (b)a position-sensing means for detecting
position data including 20tracking a position of one or more of: the competitor; a force-applyMgSLLP
member; any other object associated with the competitor. 259.An electronic scoring system according
to any one of the preceding claims, wherein the scoring machine is configured to calculate one or
more results in the form of a damage vélue, wherein the results are based on one or more of: 4?
Amended Sheet IPEAJAU! (a)afére&oparameter data; (b) movement data; (c) position data. 10.An
electronic scoring system according to claim 9, wherein the scoring 10machine is further enabled to
calibrate damage value aéborcﬁﬁ!j’%ﬁ physical attribute of:'(a) an individual competitor; (b) a

force_—applylng member, |r51“(7‘lud£|ﬂr]f rgqupgrymgc)gge%fBGF, g

wherein the motion-sensing means communicates the movement data to the

scoring machine such that the system is capable of detecting movement

10 related to competition.

4. An electronic sco‘r.i’ng system accordin‘g‘to claim 3 wherevih _the moveﬁwent
data inciudéé d‘ata relating to one or more of the folléwing:
| a) speed; |
15 ‘ ’ b) magnitudé;
o) dif;ecficﬁ;
d) path

of movement.

20 5, Aﬁ electronic scofing system acc‘o'»rding to any one 6f the precedihg claims - -
further including positién-sensing means for detecting position data of one or
more of the fbﬂowing:

(a) . acompetitor;
(b) . y-any object associated with a competitor, including cne or more of:

25 - Bt . aseﬁsor; |

ji. . a marker;

ilil.  aforce-applying member.

, 40 -
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1,an object used to.apply theiforce; 15ii.a contact surface used to apply the force, such that the scoring
machine is enabled to interpret a result of a contact force as.if the force had been applied by)@dsLLp -
force-applying member that is different, than the force-applying member actually used to apply the -
force. 2011.An'eleétronic scoringisystem according to any one of the preceding claims, wherein the
armour is divided into segments, each’segment of the armour corresponding to different grid
co-ordinatess on.a geosiagroridssucis thetkthecsponggonachheviseratiedosdirectitd a specific location of
a force applied to the armour by reference to the corresponding grid co-ordinates. 95 12.An electronic
scoring system acdesigifeg datareude@etRePreteefitiy EARrYE gurther including a response simulation
means coupled to the armour, the response simulation means being activated when the sensing
means 43 Amended Sheet PEA/REMESEPUstects a force of a particular threshold damage value,
the damage value being:calculater\d based on one or more of the following: (a)force parameter data
including a combination of fwo or Moracot the following: i. magnitude; 10I1. location;- Hi.' duration; and

iii. positioning data.
10
7'. A‘n .électronic 'stori;r)g system for use in various styles of ma‘rtia’l arts ‘
comprising:
- {(a) armourto provide irbpact protection;} :
{b) atleastone first'se‘nsing' means‘ that isvassocfated with the armour
15 and is configured tb mbebasure and rgcor'd force bararheter data of -
- each force applied to the arrﬁour regardless of an origin of the
force, the first s.ensin.g means generating a force parameter data
signal that is L)aséd on one or more sensed forces;
{c) at.ieést one second sén'sbinvg' mea‘ns thét is associatéd with armour
20 : a‘md»i‘s cénfigured'to measure and récord data reiatfng toa
compétitdr; and
(d) ascoring machine having:
| I communication means for receiving the férce parameter data
signal from the ﬁrst sensing means and the data from the ‘ '
25 ‘ : seéond sensing means; | |
il. calculation means for calculating one or more results using
the force parameter datavand the data from thevsecond
sensing méans; and
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iv. direction of one or more forces applied to:the armour; (b)movement data; and 15(c)position data
wherein the response simulation means simulates at least part of the effect on a competitor%@ ‘ H:E;
struck by a force of the calculated damage value. 13.An electronic scoring system according to claim
12 wherein the response 20simulation means is one or more of the following: a) light-emitting means;
b) electric shock-emitting means. 14.An electronic scoring system according to claim 13, wherein the
light 25ernjtting means is apuplesltpua hedmesqionrafdhecarmpeursdiig.light emitting means being
activated to flash when the sensing means associated with the helmet-portion of the armour detects a
force of a particular threshold damage value, thereby creating a simulation of a reaction from a 44
Amended Sheet IPEA/ALT MCSLLP competitor Wearin%] the helmel-portion, the simulation being the

light emitting nfeans f1ASHIFIETHHE CRPFEITOTS AT D6 19 S'HR BIWERGHIESEBHIESIStem according to

claim 13 wherein the electric o . ' )
element comprises a force sensing element and the second sensing

- elefnent cbdmprises; one or more of:
10 (a) a motion-sensing‘means for detecting movement data regai’ding’ ‘
movement of osvwe_or more of:
i, | “a competitor;
ii. aforcesensing é'iem’e‘nt;, v
jii. a force-applying member, including one or mdre of:
15 _ o AL a weapon;
B. acontact surface used to apply a force;
C. any other obj‘e.ct used to apply a force during
competition;
(b) a position»sénsing means for ‘detevcting positipn data inclt)ding
20 o ’track‘ing a position of one or‘m"one of;
| i, ' ' thei competitor;
i aforce-applying member;

jil. any other object associated with the competitor.

25 9. An electronic scoring system according to any one of the preceding claims,
wherein the scoring machine is ccr{figured to calculate one or more results
in the form of a damage value, wherein the results are based on one or
more of:

42
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shock emitting means is configured to trigger when a force of a particular 10threshold damage value is
applied to the armour thereby creating a simulation ofa reaction from a competitor wearing & 3Hrour.
16.An electronic.scoring system according to any one of the preceding claims, wherein the system
further comprises a cornputer generated imagery (CGI) 15means for rendering one or more visual
representations of competition, said visual representations being based on one or more of: (a) force

parameterdata; (b) mayemegrt g%g@r@g@tlon data. 17.An electronic scoring system according to
claim 16 wherein said visual representation includes a visual simulation of .a damage value of one or

more forces applied. 2518Awaleriiomieascoring system according to claim 17, wherein said visual
simulation includes an anatomical representatlon of a competitor's body and a theoretical effect of the
force applied, said effegt inptuidiogdetse or more of the following: 45 Amended Sheet IPEA/ALT

3(a)d|splacement ota body part in a direction Of the force applled (b) breaking of a bone (c) tlssue
amage; :

,10' An electronic scoring syetem according to oleim 9, wherein t‘he scoring
10 maéhihe is further enébled to calibrate démag’e value eccordﬁng toa
ph‘ysica’l-.ettribute of:
(a)  an individoal competitor;
(b)' a foroe-applying member, including one or more of:
| i | an object used to épply the force;
15 " . il.  acontact surface uéed to apply the force,
such :that the ecoringmachineisenabied to ihterpret a result of a contact
force as if the-force had been applied bya forée-applyihg member that is
different than the force-epplying member avctually used to épply. the force.
20 11 An e|et§rohic scoring".syst‘em accordihg .to a‘ny one of ‘the precved'ing c|éirhs, '
“wherein the armour-is divided into segments, each segment of the armour
corresponding to different grid oo-ordinates on'a scoring grid, such that the |
scoriné machine is enabled to record a epetific location of a force apolied to
3 the armour by reference to the corresponding gfid co-ordinates. ,
25 |
12 An electrohic scoring system according to any one of the prece-ding claims,
further indudihg a response sifnuiation means coupled to the armour, the
vrespo"nse simulation means being activated when the sensing means
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(d) organ damage; 10(e)fluid loss; (f)reaction by the competitor to damage. .19.An electronic scoring
system according to any one of the preceding claims, ~ wherein the tallying megast.LP
caltulates a damage value for each force 15applied to the armour, the damage value being converted
into a scoring advantage or disadvantage, and wherein the damage value is further represented on the
visual display by a' visual rendering of a force applied to an area on the body, the visual rendering
showing afelative disttibutiafrokforeesrioresstheharbdarZemiin dledtronge sgdoeing system according
to any one of the preceding claims, wherein the sensing,means comprises a plurality of sensors
connected in one or kebiecalgdys ddasei A LEimy ot HectetP e communication means,
thereby forming a module that is in communication with the 25scoring machine. 46 Amended Sheet

IPEA/AU 521.An eldetror¥ SRR Le58aM AU8REAGIB A WherdiR Y Bstem includes a

plurality of modules, said R}Iwrali%of modules being one or more of the following: a) weaved through

. own . ,
an armour-covering material; Y%S tegrated with the armour.
S i. magnitude; '

10 , il. location;
ii. duration; and
‘v, ‘direction
of one ox; more forces aﬁplied to the armour;
(b) | movement data; and |
- 15 (¢} position data
wherein the response sim»ulation means siﬁutates at least part of thev effect

ona coi‘npetitor of being struck by a force of the calculated damage value.

13, ~ An electronic scoring systeh according to claim 12 wherein the response
20 - simulation means is one or more of the following:
a) light-emitting means;

b} electric shock-emitting means, -

14. An electronic scoriné system acéording to claim 13, wherein {he light
25 A emvitting means is coupled to a helmet-portion of the arqurA, the fight
emitt‘ing meaﬁs being a;tivated to flash when the sensing means associated
- with the Heimet—por‘cion of the arméur detects a force of a parti;utar
threshold da‘ﬁwége \)a[ue, thereby creating a simulation of a reacﬁon frém a
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10 22.An electronic scoring system:according to claim 21, wherein each module is configured to .
contact to one or more other modules and wherein a Signakis multiplexed and the scoring mgaclgneds
configured to receive the multiplexed signal and convert the signal back into multiple discrete signals
15from discrete sensors and wherein the signal represents one or more of the following: a) force .
parameter data and b) movement data. 2023.An electronic scoring-system according to claim 22,
wherein the’ sensors aRMRstersesIsoes sethelett froviaro e oimviatieriding rdightconsisting of
piezoelectric sensors, piezoresistive sensors accelerometers, tactile sensors, and shape memory
alloy (SIM) sensors. Eﬁfﬂ”ﬂﬁ“éﬁééfﬁfﬁlﬁ%ﬁé?m@’m a8¥¥rding to claim 23, 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. 47 Amended

Sheet IPEAIAI,525-A0 BlEiANic.saor g YSemaneRrding 0 s aneaf fig preceding claims,

C
.wherein the sensing means is configured to detect each discrete location Wehere a force is applied to

the armour. 26. An eleqirRRiaigeRInG SYStERTRGeArdRGIR-aMERDRREDE Blegading claims, 10.
wherein the sensing means further includes a switching mechanism to enable one or more sensing

means elervents (sensessjolo m\smtstﬁn&dsmpnmecﬂyh@rarnwneﬂit-yéuha@ath%sensor detects a force,
such that the sensing means redords'only from an active sensor rather thannonltorlng all ' sensors at .

all t|mes : -simulation of-a reaction from a competitor wearing the armour..
16. . An electronic scoring system accordiﬁg to anvy onAe‘of the p}r‘e‘cedingv claims,
wherein the systeh further‘ comﬁriées'a computer generatéd imagé}y (CGY)
15 ’ me‘ans for rendering one or more »vi‘suavl representations of competitioﬁ,
_ bsa’)i.d visugl represéntations béing based on oné or moré of:
(a)k force parameter Hata; -
(b) moveﬁwent data; "
(c) position data.
20
17. vAn e!ectroﬁic scoring system according to claim 16 whérein said visualk
represent ation iudeé a visual simulation of.é damage value 6f one or

more forces applied.

25 18 An electronic scoring system according to claim 17, wherein said visual .
simulation includes an anatomical representation of a competitor's body
and a theoretical effect of the force applied, said effect inciuding one or

more of the folloWing:
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- .15 27. An electronic scoring system according.to any one of the preceding claims, wherein the sensing
means is embedded in a skin worn over traditional armour. 2028.An electronic scoring system
according to any one of the precedlng claims, wherein the armour includes built-in electronléﬁ&ﬁﬂrﬁy
for driving at least one component of the armour that requires power. 29.An electronic scoring system
according to claim 28, comprising at least one 250f: (a) a sensing means; (b) aresponse-simulation
means; (Cka camera. 48 AmendedShieakhf EA/Add, (36 An electionid Sedrmg method for use in
various styles of martial arts including the steps of: (a) detecting force parameterdata from one or
more forces applied to the armouspthiatiis configured to be worn by a user, wherein the armour
10provides.impact protection, (b) communicating the force parameter data to a scoring machine;

and  (c) calculating a re$wilt u§fﬁ©“t’l‘ﬁe°fc9r€@”ﬁarameter data, Whereln the force parameter data

includes data regarding: |ma?nltgde d mége
issue da 3

{d) organdamage;
10 . (e) fiuidloss;

{(f)  reaction by the competitor to damage.

19. Ah .afecfronic scoring system accordiné ta any one of the preceding claims,
wherein the ta!lyiag means calculates a da‘mage value for each force
15 .applied- tothe armour, the damage value being convertad into a»scoring
| advantage or disadvantage, and |
where}n the damage value is further represanted on the visual display by a’
visual rendering of a force applied to an area on the body, the visual

N

"rendering showing a relative distribution of forces across the area.

20 |
20; ‘An electronic -écoringvsystem according to_any one of the preceding claims,
wherein tha sensing..means comprises a plurality of sensors connectea in
one or more arrays, each array being 'connec;ced fo the cpmmunication
means, the}eby forming a module thatis in communication with the
25 ‘ scoring machine.
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15ii.location; a.duration; and iv.direction of one or more forces applied to the armour, regardless of an
origin of the force. 20 31.An electronic scoring method according to claim 30, further includirrlﬁ the step
of: dividing the armour into segments, each segment of the armour corresponding to differe i
co-ordinates on a scoring grid such that the 25scoring machine is enabled to record a specific location
of a force applied to the armour by reference to the corresponding grid co-ordinates. 32.An electronic
scoring methocP&ccoldisty s X1ifaCB0V e nitepedingtie forvelparammeitetheatsteme detected by ensing
means from one or more of the 49 Amended Sheet IPEA/ALT 5group consisting of piezoelectric
sensors, piezoresistive¥8Rsd RN L SldrSfte R8I da RN Sondviantrisrane thawisry alloy (SMA)

sensors. 33.An electroc%qLcé?cﬁpormggmetmd according to any one‘of'clzlalms 30 to 32, |n(‘:Iud|ng}one or

more of the further steps of! ‘
a) weaved through an armour-covering material; -
b) integrated witﬁ the afmour.
10
22, An ‘eléctronic_scoring system according fo‘claim 21, wherein each modulg is
configgréd to contact 'go ohe of mqrevc‘nther modules and wherein a signal is
mu!tiple‘;(ed and the scoring‘machvine is configured to receive the |
) mu‘ltipléxed signal and convert the‘signa! back into mutltiple discrete signals
" ‘15 from diécrete éensors and wherein the sign"al represehté one or more of the
following:
a) | force paranjetér data;band

b) = movement data:

20 23. - Anelectronic scoring system according to claim 22, wherein the sensors are
force sensors selected from one or more of the group consisting of
piezoelectric sensors, piezoresistive sensors, accelerometers, tactile

sensors, and shape memory alloy (SMA) sensors.

~ 25 24, Anelectronic scoring system according to claim 23, wherein the force
sensors are linked by tuning means, the tuning means defining a force to
voltage relatiohéhip’ for each sensor so that senSitivity’ of the force sensors

is uniform across one or more arrays.
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: 10(a)detect|ng movement data regardlng one or more of i.a competltor any obJect associated with the
competitor, including one or more-of: A. a sensor; 15B. a marker; C. 'a force-applying mem(?\e Sﬁl}h
(b)detecting position data regarding one or more of: i. a competitor; ii. any object associated wit
competitor, including one or 20more of: A. a sensor; B. a marker; C: a force-applying member.
2534.An electronic scoring method accordlng to any one of claim 30 to 33 including the further step of
calculating®a result eiéprdse‘edtw@'dmgienmmdlttxetwesuh@eqh@\@ase@me drieor more of (a)force

parameter data 50. Amended Sheet IPEA/AIf
- .wherein the sensing means is conftgured to detect each dlscrete location

where a force is applied to the armour.

26. An electronic st:oring system accotdiné to any'ene of,the‘preceding claims,'
10 . ‘wherein the sensing means further includes a switchtng mechanism to .
enabie one ot more sensing means elements (sensors) to be switched on
.directly or indirectly when‘the ee'nsor detects a force, such that the sensing
rneans_ records only from an active sensor rather‘than'menitoring all :
' sensors at all times.
15>
27. An electronic scoring system according.to any one of the preceding claims,
whe'rein the sensing means is embedded m a skin worn over traditional

armour. .

20 28. An electronic scoring syst_em according to any one of the preceding claims, . .
wherein thera"rmrour includes built-in electronic circuitry for driving at least

one component of the armour that requires power.

29. An electronic scoring sy_stern according to claim 28, comptising at least one
25 : of:
{a) a sensing means;
(b) .a résponse-simulation ,means; .
{c} - acamera..
48
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(b) movement data; (c) position data. 35.An electronic scoring method according to any-one of claims
30to 34,. including the further step of rendering-one or ore visual representations 10of competition
using computer generated imagery (CGl), the visual representations being based on one B£&dr€ of:
(a) force parameter data; (b) movement data; (c) position data; 15(d)a damage value. 20 51 Amended
Sheet IPEA/AU . - ‘ ‘ :

30. An electronic scoring method for use in various éty!es of martial arts
including the steps of:
(a) detecting force parameter data from oné or more forces applied to the
armour that is configured to be worn by a user, wherein the armour’
10 providés impactbprotection;
(b} communicating the force parameter datato a storing machine; and
(c) calculating a result_using the force parameter data,
wherein the force parameter data includes-data regarding:
i magnitude}
15 . | il . Iocation;‘
iiil.  duration; and
iv.. . direction
of one or more forces applied to thé armour, regardiess of an origin of the

- force. -

20 : : .
' 31. ‘An electronic scoring method according to claim 30, further including the

“step of:.
aiViding the armour into segments, each segmenfc of the armour
vc‘orrespon;;iing‘to different grid co—brdinateson a scoring gfid such that the
25 scoring machine is énabied to" record a specific location of a force applied to
the armour by reférénce to the correspo‘nding grid co-or;ﬁhates.
32.  An electronic sco‘ring metﬁod accon’j‘ingvt(») ;faim 300r31 wherein‘thle force

parameter data are detected by sensing means from one or more of the
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5 group consisting of piezoelectric sensors, piezoresistive sensors,

. accelerometers, tactile.sensors, and shape memory alloy (SMA) sensors.

" 33 An electronic scoring method according to-any one of cvlaimé;‘ 30to 32,
including_oné of more .o.f the further steps pf: |
10 | ' {a) detec’;ing movement data regardi’ng one'ovr more of:
i @ com'petitor;- :
iil. any objeét associated with the competitor, including oné or
mo}e of: | {
A a sensbr;
15 . v B a marker;
C. a’ force-applying merﬁber; and'v '
{b) ’ détecting position data regarding oﬁe or more of:‘
| i, a corﬁpetitor;
i, ahy obj’e&t associated with the 'competitor, incmding one or
20 more of: |
A a sensbr;
B. a marker;

C. aforce-applying member. ’ ' .

‘25 34, An electronic scbring method according to any one of claim 30 to 33
including the further Step of calculating a result expressed as a damage

value, the result being based on one or more of:

0

{a}  force parameter data;
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35.

10

15

20

(b)
()

An electronic Scorin)g method according to any one of claims 30 to 34,

representations being based on one or more of:

movement data;

position data.

force parameter data; -

~ movement data;

position data;

a damage value.

51
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“including the further step of rendering one or more visual representations

. of competition using-éombuter generated imagery (CGl), the visual )
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