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SYSTEMS AND METHODS OF ELECTRONI C MJUSCLE STI MULATI ON
FI ELD OF | NVENTI ON The invention relates to a system
war@7oe2Bod of el ectronic nmuscle stinmulation, BCEYEOHD00004

- and net hod of synchronising an El ectronic Miscle

Stinmulator (EMS) with nmusic and a system and net hod of

synchroni sing sensation or stinmulation provided to a

user with a content signal. BACKGROUND Massage has

beesYSTEMSKANDMETHODSOF ELEGTRONIO WMUSELEBFIMULATION

properties for centuries. Massage is often conbi ned

wWth other treatnents to further enhance its rel axing
FIELDNOFINCERFEMUI ¢ benefit. For exanpl e nusic or other

audi o may be provided sinmultaneously to further rel ax

person receiving the massage. Mre recently advances

i nTﬁé ﬂﬁ/bhildh ﬂdTéie@kﬁétgy@t@i'rCanﬁ@ﬁ'l%ﬂﬁﬂdJ@ﬂ @sctkmmen@bblevmadmulanon a

systqu an @y ﬂlyg @y@gﬁ%%lﬁggﬂ Eglﬁgt?or%g %tfrgglgtotr ?EM%? wn¥| music

and a0sVsteRt bha eetABy ob eyiubidiisihg @dndaliofi mwtmﬂattdheprbeneéd A@ a user
., of t gltl nal or manual massage. Thus by controlling
W““?ﬁ@”&? ﬂgﬁ cy, anplitude and other characteristics of
the applied electrical pulses, it becones possible to

' different types of massage. Conmercially
BACR%H)QB'& el ectrical pul se massagers or an El ectronic

Muscle Stimulators (EMS) typically include one or m)re

stimul ator units attached to.the user vi adhesj ve
>t MBS e b theten Qe kRN Tor s B0 SHACNGIPRNTE Pberties for

centm t hﬂéss@@étlﬁCdftehh@orHlSiﬁé@ Witti BtHeP teRItmunts tohﬁjrther enhance its
ectrlc'pulse gg Eﬁlts have a segrarﬁ8 nt r ol ided
reb)i"??a?”ﬁ’é ¢rgpFis bsp QEtSAMPIE BWEK ¥t PRET aHdP rEPﬂYtbe provide
simults hétlisiyab durtidr elax paraes réddsng thepha&sshby. the control | er
is only single channel, and the hard w red connection

may inconveni ence, or inpede the relaxation of, the
US Rlore Hsusiitlg @anEicek ah |e}éom/cﬁarhcableetrﬁiﬁ§ S@@ﬁb&bgﬁd&ClhauéealWed the

di o functl such as,  FM rad
use §f Barpledlire ke Bore aabiss IRErl L dokies Byl gaRiacpns.  Such
musaamgacndﬂ@vmusz bet éﬂtr@ﬂé@g@%fmulamCmbotﬁgm@ oﬂﬂddmonal or manual
ca i nde and, t here

f nct re t en
mastaiy i ik PRl ae P FRELIPOS, SO s Efb e 2B Fisatcs of the
appliet dl@ﬁf&@gﬁuléétd ittHeeommas bb@s&iﬂ)léﬁo simulate different types of massage.

Commercially available electrical pulse massagers or an Electronic Muscle
Stimulators (EMS) typically include one or more stimulator units attached to the user via
adhesive gel pads. Each stimulator unit has electrodes within the pad that contact the

users skin to deliver the electric pulse. Some units have a separate controller that is

'typically connected to each stimulator unit using hard wired connections. Typically the

controller is only single channel, and the hard wired connection may inconvenience, or

impede the relaxation of, the user.

Some commercially available massagers include an audio function, such as FM
radio or MP3 playback. Often such massagers also include different modes of massage.
However the massager function and audio function are typically independent, and there is
no coordination of the functions, for example each mode of massage and the particular

music being played.
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nmusi ¢ bei ng played. More generally in the field of

provi sion of tactile sensation or stinulation to a
wa@s®r/oske prior art has failed to come up w tPCT/SG2006/000004

ef fective synchronisation of the sensation or

stimulation provided to a user, to content

simul taneously delivered to2the user. A need therefore

exi sts to address at | east one of the above probl ens.

SUMVARY | n accordance with a first aspect of the

in [ Ee.l S Vi n.el ectroni,c MmMusc .

ot 1P SRSl e R P e o ey infliation to @ user,
the gribrmaltalbas failnd tte @ord uguwidd effectivausmbierosisatien af itn sefisation or

s 8 R by 4y ot BEL G b 008"
interface configured for receiving user input

in ' I e I (] at e sai d
cort o] Be R aREet FOHAS B Bk e bR PRl BB o
signal to each of said stinulator units to thereby
SUI@MAW ate the users nuscles, wherein the anplitude and
requency of said control signal being dependent on
said user input. Said wreless connection may conprise
a [ u 4 connection. .Sai.d system. be .
an %g%gc?ﬁg@% %Bﬁlyasérgfr% seggsfﬁ‘&'%‘é?”ég rtg%riec's r%‘éﬁ?%a/a" electron;c
mussitd stinhuddton. sySendceseprisiiged node may be sel ected from

th i.sting. of scl iyl ation,.sinmul ati ng:

t apr Ao SRRl B bRt alhlsiole SRRl Ot 4 e

anch santlierappuseg wirekteslg conesyperhidsedch dof seidfstieguileocynisf including

i ont. [ [, . ] se, b en 1l to, 1 said,. .
an kst b idlred (8 Roib s 3F lf b oy iR B Stmutation
modep athd shidsiogtraller configuser] fob ptomiting 4 Wireless Sblatrol sigthabti ehch of said
: ezl. rr. t requency .of,. said ..

st B 1 Hre67 SRR A y Bl o SRR g8 pitude ano
freqoemsyed tseivircomity! sigmgb beisg depghdenhbn sgidaseRRpathannel s,

wherein in use one RF channel is allocated by said

controller, said controller and each stinulator unit

ar aid wirgeesicennectigqumay Bomarnisk 3 Radiodoaquearicly €RF) connection.

i ndependently controls each stinulator unit using said

assigned IDs and said all ocated channel. Said control

si diedd systgm owaydrd aeeloctdcal pulsemeassegaamddediohiegtestld stomulator.

the group consisting of: anplitude, frequency,

direction, pulse width, ranp up tine, ranp down tine,

burSSiid (ﬂ@_letciﬂfb,mdﬂﬁ srayobé sdlented Shoon tthbugroup acmhsisting of muscle
stimﬁ%@h %%ﬁlgﬁ}ﬁq:tt%r?g‘?fchopping, squeezing and combinations thereof, and said
tapping mode corresponds to the frequency of said control signal, in use, between 1 to
10Hz, said chopping mode corresponds to the frequency of said control signal, in use,
between 10 to 35Hz, and said squeezing mode corresponds to the frequency of said

control signal, in use, above 35Hz

Said wireless connection may comprise a plurality of RF channels, wherein in use
one RF channel is allocated by said controller, said controller and each stimulator unit are
assigned a unique ID, and said controller independently controls each stimulator unit

using said assigned IDs and said allocated channel.
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Said wirel ess connection may be based on the | EEE(r)

802. 15.4 standard. In accordance with a second aspect
w@boorkg128hventi on there is provided a Misic  PCT/SG2006/000004

Synchroni sed El ectronic Miuscle Stinul ator (EMS)

conprising: one or nore stinulator units configured

for nmuscle stinulation of a3 user, a nusic systemfor

provi ding an nusic signal to the user, and a

c 084id @bhteol, sngn’al beg conphise ohe dr tn@r@&ﬂ?m@ﬁd§§¢lfdcted from the group
at or. an int ace copfigur
CO”Sf%Pg Pt@ngv' ‘1%’8 ﬁ%%‘fe”"}‘rp‘ﬂ'iecﬂﬂb PHiSP N@g‘é 'a0Reith E’Hegﬁ’% down time,
bursdn timé ddurstroffrtingts shan $ussabad eambingtlidnertherest | gur ed for
generating a predom nant frequency signal from said
musi ¢ signal and for providing a control signal to
eashid witehask abonediioh imdythd e oy tsd ITHE@BE2.1 58 stsviasd.
nmuscl es, wherein the anplitude and frequency of said
control signal being dependent on said user input and
s alndaguoedimee ittt afdeeqneaeyectioftisd invéhtorf treskignpsoviled a Music

aid cantrol nal epe on sai.d sel ected nuscle

Syn@??qﬁﬂdgé]??}?%@§§§%§w}agﬁggﬁg} CMPENY control signal

][Taynedernﬁﬂﬂb gtimuidter drfi leqxbaf’glyewg)r aajfsdlemt!dﬁdnm oA @ﬂlta user, I

reque The a t ude aid control signa
e TBSTOEE RiovEllg £ M inebiod R Esomthant
f r eqimnesers Inggsbd cah}ﬁbcfetft(ﬂ@aﬁm)bffsﬁr id REMURAGP Lhitse lﬁcludmg an
andpass filt each recejvin

interBioh caMaderbibr BRG R voek HEEIy O FR Laeisitar ubdle Shinfgon mode,
and fba:lﬁiot:onmbmﬁionﬂgmﬁd fﬁlogéniefibﬂir@ra et opethattirdduendasigpaisfom said

filte e, hi ghest | evel, out put. a may, S t he ..
musio st 18 plrRSE ot bR BBy PribgreBE stmulate
the ssdrel nmselksmmmarﬁm fth@@ummesargh&bquéﬁw cﬁrﬁﬂﬂ)rdibﬁmtsignal being
d fre uenﬁ;{ eg,nal ma%{nﬁb nsl at %{Pendl on said
epeé‘@?'éc‘i"e [RPut apd sl tﬁr% ”i”rB%[E reﬂH Y¥E¥-edom nant

frequency signal may be set as the frequency of said

co tr nal . Sai. ect ed npde e selecte

©neh TeRRedaneT SPGB o HOET e e TR B SnARRa muscle
stimdlagghi mgde.choppi ng, squeezi ng and comnbi nati ons t her eof

synchroni sed with said audio signal. Said tapping node

may correspond to the frequency of said contro

si §malfrequaneysef said control signal may depend on the frequency of said

predominant frequency signal.

The amplitude of said control signal may depend on the amplitude of said

predominant frequency signal.

The system may further comprise a plurality of bandpass filters, each receiving
said audio signal and corresponding to an audio frequency band, wherein said controller
may select the bandpass filter with the highest level output and may set the nominal

frequency of the selected bandpass filter as said predominant frequency signal.

The predominant frequency signal may be translated depending on said selected
muscle stimulation mode, and the predominant frequency signal may be set as the

frequency of said control signal.
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between 1 to 10Hz, said choppi ng node corresponds to

the frequency of said control signal, in use, between
waoros8Hz, and sai d squeezi ng node corresponPST/SG20061@00004
frequency of said control signal, in use, above 35Hz.

Said control signal may conprise one or nore conmands
selected fromthe group congi sting of: anplitude,

frequency, direction, pulse width, ranp up tinme, ranp
do®aid iselecteddurmideomalyi be, sdotad faind thé ngrous hambisbing sdf muscle

stm{laot  “Br e | RPBHGr o CRRG | GoRr A agh o CREPIGIORy thereo

synabr@téadonitic satdiaadie signiahul ati on conpri sing the steps of:
recei ving user input including a selected nuscle
stimul ati on node, providing a wireless control signa
to datd fappisty nasue mg_x’y rruﬂredpmlhd o kHesfredueney of $die camtrl istgtudle in use,
an re nc aid contro on sa
petfieg 1 (o AHEE: S XPPATP 4P fie, S et it 2 BEapshel P e control
signaikiid wée; dedsserc A0t ’rooBSElz,gaah sabhisdueeirg] essieC ottreésponds to the
uency (RF) control

si gnal y C tise.a Radio F
frqu‘?rg:l¥é1f.sa WS“QQ%’HBagf%PS%rﬂbP%e ‘be el ectrical pulse

massagers or electronic nuscle stinmulators. Said

sel ect ed be selected fromthe

oo B T S P ey o HOB BT Ia G lectagifrorg the aroup
conﬂﬂmmf@nplﬁmﬁéqngw@nglr@ﬁﬁbj rlri]lﬂie; Widith, trhlﬁbe@]ttrmemﬁrnﬁaﬂodm time,

appi ng, node._corres s to t re u of sa
ourst SRy LURGHL e Sh e S Bt naipts THRPE s ¢

choppi ng node corresponds to the frequency of said

control nal . in, use, between. 10 t

o PeasrertedBaum sk Fned & 3% miCridty DBt SPVgaH @ method of
electronit hlsckd Qiﬁﬂlatioh@oﬂ&ﬁsrngh@lﬁeﬁﬁb& The nethod nmay

further. co r.is este%q allloc?ti[rag anlal(:a
chdFFaINg Y&y ”é?"l%?g GCPHMUSCIE SIHUENARR MA%er and
eagrovidingna aireless mbht,rmlnsigrrzertd@t lbystomat sirhlilatog uddts twherein the

imul gtor unit u ed I Ds ,and said
S T L D e S e e
onetimulating & usersmastiesstied sed toadsald winelé SsecoptroLigigndl
anpl i tude, frequency, direction, pulse width, ranmp up
time, ranp down tinme, burst on
Said wireless control signal may comprise a Radio Frequency (RF) control signal.

The stimulator units may be electrical pulse massagers or electronic muscle

stimulators.

Said selected mode may be selected from the group consisting of muscle
stimulation simulating: tapping, chopping, squeezing and combinations thereof, and said
tapping mode corresponds to the frequency of said control signal, in use, between 1 to
10Hz, said chopping mode corresponds to the frequency of said corrtrol signal, in use,
between 10 to 35Hz, and said squeezing mode corresponds to the frequency of said

control signal, in use, above 35Hz

The method may further comprise the steps of:
allocating an RF channel,

assigning a unique ID to said controller and each stimulator unit,
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time, burst off time and short burst. Said wrel ess

control signal may be based on the | EEE(r) 802.15.4
wG@r@ndsmed | n accordance with a forth aspect oPCT/BE2006/000004

invention there is provided a nmethod of synchroni sing

an Electronic Muscle Stinmulator (EVMS) to nusic

conprising the steps of: previding a nusic signal to a .

user, generating a predom nant frequency signal from

S aindeaifichitly icon@dling 8&6H YiiMalated @it uHng shidcdsgigned IBs and said

sel.ected nuscle stinmulation node, and providing a
allocatgﬁtq?wapn% gnal to a plurality of stimulator units,

V\,her ein the anplitude and frequency of sai d contr ol

endi n n said user input and sai
o S0 o 9L SRy RIS R o SRS SoARI 26 Figeiefdrom the group
of: amﬂuﬁeﬂlﬂé@léﬁr&y deireneh, rmustl,mwrsim d?mpntprtghe Srlagmadiowanirge burst on
control signal may depend on sa
“med§5&c§ﬂFé%?@d ﬁdggws?he frequency of said contro
srgnal nay depend on the frequency of said predom nant
enc n Th |tud of s
e S EARF GRS Y R PP SR [riadS At STara.
frequency srgnal The nmet hod may further conpri se the
steps of selec t he hi ghest | evel ut fra
o1 (Y 399OrAGe B Jeds SRt & Die BNERIonaBer b iodhda method of
syncBiihishdSarl BRIctrafie MREIESPANSIoNENS) @ nalkid orhBrasiteime\steps of:
band, . and settin El?he nom nal frequency of the

seP@WF@HJ%BBHBH% [A3 ¥¥eTas sai d predoni nant frequency
Si géﬁ?ératrrﬁ@pfﬁ%fohﬂﬁbdﬁﬁ&quéﬂc&'%@napmrsbfd&nbé]@si@h@lps of

trans] ati n om nant nc nal ependl ng

o RN PO MRIRPE SRSieH PR SHBHEIoAme STy

t hﬁrchfdﬂf@ﬁb oAbolPsiGHEI 1D @rarﬁltlrairfyecﬁft&'ﬁﬂﬂatﬁﬂ gniey, mﬁr‘érérﬂﬂ@he amplrtude
requency of. said cont d sel ected

r

and {rag 45y <X Btk SRk SRS HAPPGPER 5T Sporap o T Bhq Eredominant
ﬁeq&ﬁk?ﬁbﬁbl@ﬁdSlnU|atIng tapplng, chopplng, squeezi ng

and conbln i ons t her eof Jd tappin

o BB R R SRS O0 SEHRAR ST SR ynal | i n

use, between 1 to 10Hz, said chopplng node corresponds

fre of s id control signa
beT IR BRAAE " Sigontel sl oy dhadil fig s uler Sected mode.
corresponds to the
The frequency of said control signal may depend on the frequency of said

predominant frequency signal.

The amplitude of said control signal may depend on the amplitude of said

predominant frequency signal.

The method may further comprise the steps of selecting the highest level output
from a plurality of bandpass filters, each receiving said audio signal and corresponding to
a audio frequency band, and setting the nominal frequency of the selected bandpass filter

as said predominant frequency signal.

The method may further comprise the steps of translating the predominant

. frequency signal depending on said selected muscle stimulation mode, and setting the

translated predominant frequency signal as the frequency of said control signal.
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frequency of said control signal, in use, above 35Hz.
Said control signal may conprise one or nore comrands
wa@aedogosess from t he group consisting of: anpli t BABESG2006/000004

frequency, direction, pulse width, ranp up tinme, ranp

down tinme, burst on time, burst off tinme, short burst

and conbi nations thereof. |g@ accordance with a fifth

aspect of the invention there is provided a system for

synchroni sing sensation and/or stinulation of a user

with a content signal co e or nore

seRElsh peiclefiamste . bat eb‘%??ﬁpﬂ%ioé“ BB‘ﬁfﬁ?rﬁHP egPrpisfing of muscle
stim@EHH ShlthtHgNSphihgcHPPING! sdileeffy aht @BnbinaBiottS Blerechn

i nput for receiving a content signal, a controller, in

use, connected to each of said sensation and/or

st el @appiag mitiet r‘ﬁay w@éw&hag? ﬂ’ga ﬂrétiu%hf:leﬁﬁsaﬁ@ I&Bhtgru lsRfhal, in use,
ncl udi n

betwisgshf R ian Gt enepP I Tedeh FORRRBNS 15 s fgatieniy o s control

sign&IoNi | @e! esttiédn det & BbRENEn@ éé&ﬂ%qbeéﬁhg?lmﬁﬁdy corresponds to the
stinulation cue fromthe cont %ﬂf]%l n said content

frequgngy f saif goptse! Signgy iRy 280 signal to at | east
one sensation and/or stimulation unit to thereby
praovi de sensation and/or stimulation to the user

wh SPit SPriTRESIgBAl T CQIPRFE OB SRR TS MBRAEls; Splqgdst from the group

conélilﬁétofﬁé}ﬂplﬁ@déj f12q0&ay @i‘ﬂecﬂxﬁﬂ/ BUlsSWidth! rambQp tFhe - rarhB&lown time,
frequency of said control naI depend on said

burs} @ HEIeeBLTEBFE AT GTNOR RHrShans ORI R 1eserd.  Sai d

content signal may conprise an audio stream from which
a predom nant frequency si rra be extracted

o i ACRIGEGEONIT A Wi ReRest gtawec'u rdika there lﬁr%awe?fi9 gyptem for

synchPdrfisif® Bérisdltion badal stiraXataPsmiusen withes donesHi SR@ix &fmpnsmg
sai d predom nant frequenc% signal . The arrgl i tude

5 8Pe G HATBISOgrioR Iy UGN G KNSR {QidOgfing sensation

and®AbEmMERSHA Nagyr, frequency signal . The System may
further conprise a plural |$§/ of bandpass filters, each
r e @BiIRAYL Pr487&1vingI8iceMent €8miland corresponding to an

audi @ntroRsHIANGsE, RBARectyN & 8hdh SRdAld 6mdatioh laak/dr&Yimulation units,
sel ect thgabandrgass filter with the hi

I I
'”Cl‘{S’Lﬁgpﬁ‘P inde ighrednior Fefsiving u§qrelaagétrfgasaitpgtq?\é§ected sensation
and/@ﬁbﬁﬁ&l@ﬁbrbﬂa@d@aé?rﬁj ddid t@itrofisr aﬁmgunéﬁerdmatammhm@ ENeatN and/or

redoni nant_ fre n
st;myllag?% pléﬁ gam&gﬁéﬂﬁtﬁﬂbm&ﬁ'ds ngarg é%afqrgﬂf%r prondmg a control signal to
at least one sensation and/or stimulation unit to thereby provide sensation and/or
stimulation to the user, wherein the control signal depending on said user input and said

sensation and/or stimulation cue.

The frequency of said control signal may depend on said selected sensation

and/or stimulation mode.

Said content signal may comprise an audio stream from which a predominant
frequency signal may be extracted as said sensation or stimulation cue and the frequency

of said control signal may depend on the frequency of said predominant frequency signal.

The amplitude of said control signal may depend on the amplitude of said

predominant frequency signal.
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and/ or stinmulation node, and said transl ated
predom nant frequency signal may be set as the
wo e@guensy of said control signal. |n accordane€r/s6:2006/600004
si xth aspect of the invention there is provided a
nmet hod of synchroni sing sensation and/or stinulation
of a user with a content signal conprising the steps
of : receiving a content signal, determ ne a sensation
and/ or stinulation cue fromthe:content in said

content signal,. receiving user input, includi a .
se 'é%?‘-'é%‘e eW?thF%%era??(ﬁ?%gesq Phﬁﬁ'"&? P{)Ra?ﬂio S f@g%ieafﬂhéece'v'ng
said audiontreain sidgroalesponditg {mblil](ﬂ@ GreqeaTRythand, wheredi said controller
fon,unit .t he

may el boes ey, YR ks S sl Bl sgh e pomina

frequehtyruf the iselecied dandpaks(filter sl sdid pealoatan freqoetayrsignal.
stinmulation to the user depending on said control
signal The frequency of said control signal may depend
onTisapedeminant EequEerg aignahmay 8é dransibiedudepending pdid sensation

Sai. d nt ent . si gnal . ri ge an dio streamfro
and/Qfstmaliop oy i neio b istEredrgiant feauseey sipalmag b set as
the fisgudncaisaidicontralredgret. sti mul ati on cue and the

frequency of said control signal may depend on the

frequency of said predom nant frequency signal. The

arrrmll édcdgianof mstaiajsmngmﬁct of ﬂf@?hvém:}bn degrens ;jﬁdliwidiétﬁa method of
Ltude of sai re i nant frequency signal. The . .
synciig SRS TP IR IoDee e B Bt Sieiql Sgmpriging the
stephibfghest | evel output froma plurality of bandpass

[ each receiving said audi o stream and

filters
c o CBYBE AR 5992 udi o frequency band, and setting
t heetaominga sénsatoe e/ f stinhdatival @et g#embtrdeaaent! inl 8¢ content

s BRSSPl SUEREH ARl e oce,

pr ﬁ:doidingaatcdntreq wimay t@iagnlalastdef:@ I‘Héhﬁ@idng afdorl dc,timulation units,

sel ected .,sensation and/or stimul ation ,_an .
whergfy i BT (ol HbrRnans R o htn APpEa0d T Segraion andior
stimastidnhoef arejuency of said control signal. BRIEF

DEpSrg\ﬁhﬁglsgr}lségc:)nL“%/or sfir\rlw\l{J‘a%on to the user depending on said control signal

The frequency of said control signal may depend on said selected sensation

and/or stimulation mode.

Said content signal may comprise an audio stream from which a predominant
frequency signal is extracted as said sensation and/or stimulation cue and the frequency

of said control signal may depend on the frequency of said predominant frequency signal.

The amplitude of said control signal may depend on the amplitude of said

predominant frequency signal.

The method may further comprise the steps of selecting the highest level output
from a plurality of bandpass filters, each receiving said audio stream and corresponding to
a audio frequency band, and setting the nominal frequency of the selected bandpass filter

as said predominant frequency signal.
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Exanpl e enbodi nents of the invention will now be

described with reference to the draw ngs, in which:
wo-e@ang1284 i s a bl ock di agram of the hardware PCT/SG2006/000004

conponents. Figure 2 is a flow diagramof the system

operation. Figure 3 is a perspective view of an MJ.

Figure 4 is the block diagrgmof the MJ conponents.

Figure 5 is a perspective view of a TP. Figure 6 is a

bl ock di agram of the TP conponents. Figure 7 is a

circuit diagramof a high voltage charge punp. Figure

8 ildeamethadymaydiusiyen poatrrise Hhghsteps ttégféaraﬁ'atmr%@t Pessiominant

freqadhdyCaIghal ddidHliRg r Said §élé&fédj's@9§éﬁ6hojnd%r\’\éﬂn%l§t§§) mode, and
comuni cati ons protocol. Figure 10 is a graph of the '

settig 53 rapsiptedsprgdereinapie fregyensy mionatiaguthe eduescy OBIS@&( control
signdi.agram of the MP3 player unit. Figure 12 is a bl ock

di agram of the equalizer subunit. Figure 13 is a graph

t he wavef orm show ng the band | evels during a 4s

BRIERIDESGRIPTION WETHE DRAWINGS! € showi ng the command
structure between the MP and each TP. Figure 15 is a

fl ow di agram showi ng the synchroni sati on of the nusic

Wi té?caﬁ‘n%% SRBSRYENER Y 85 ihV SR Wl)’néw PedBREABLAARith reference to the
DETAI LED DESCRI PTION Figure 1 illustrates an exenplary

dravépgse di WBISD: conprising a Master Unit (MJ) 100,

Flgdré‘qlléJQ bl&k @ldg?ﬁﬁ of MEHafRffe cBMPoMIfs OF nore slave
uni t each 1 ncluding a nmassager or

F'Q%??r'ﬁ@ P‘Urd'%éﬁam@éthe'ﬁﬁfétemp@%@m%ndes a user interface
F,gu]g(gg id g?grs%&tg)é@,é\m&éﬁmg to select the desired massage

paraneters for each TP. The MJ 100 conmuni cates 104
Flgumwﬁ@&cbﬂpcm'w of $red¥tgonipogaRiSnoni t or t he del i vered

andﬂ@§$§9%en%be§twe'ﬁél\n%ﬂ PrpFigure 2 illustrates operation
of the system In step 200 the user selects the

Figuse 8iis 2 Blogk dizgrm ehibe NI aaaponentsst ep 202 the MU 100

F.g@@v%sa@.rmlég}!am%fenﬁéh L&tageeﬁérfgbeuwps 102 to generate
he required node of tioA. In step 204 each TP

FIQUI@Q is A cEsprdiagramips adﬂﬂh yaltags bpdisgctian §widifsr at es t he
Figur€ 44 4 A6wRIMGrES of & Wirsle8R caPfhunitatidhd prericbors the

Figure 10 is a graph of the example pulses generated by a TP.

Figure 11 is a block diagram of the MP3 player unit.

Figure 12 is a block diagram of the equalizer subunit.

Figure 13 is a graph the waveform showing the band levels during a 4s interval.

Figure 14 is a table showing the command structure between the MP and each TP.

Figure 15 is a flow diagram showing the synchronisation of the music with the massage

pulse frequency and amplitude.
DETAILED DESCRIPTION

Figure 1 illustrates an exemplary embodiment comprising a Master Unit (MU) 100,
including a user interface, and one or more slave units (TP) 102, each including a
massager or stimulator device. The MU includes a user interface 106 that allows the user.
to select the desired massage parameters for each TP. The MU 100 communicates 104

with each TP 102, to control and monitor the delivered massage or stimulation.
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delivered pulses and if necessary refines the next
control signal. In step 208 the pul ses are delivered

wo eno7aspse£det er mi ned period and then the pul sSeBCEHE@2006/000004
stopped. The electrical pulses fromeach TP w ||
stinul ate the nerves of the human body causing the
surroundi ng nuscles to cont®act. The pul ses can be
controlled to sinulate tapping, chopping & squeezing
f oFimiIref2 'rﬂastﬂgse.opﬂaﬁorseifem isgstemt ﬂmetdpasa(agm maeteselects the

kB RBRL 5 80, SR TR P T o

TPs do6ga penertiedhe begquived mddeef stimplatiemt k. st«EmI‘ZOAEEaII‘pTlé 10hinterprets
the %%éﬁﬁéig%gpgﬁ@ aeH@ra e% tilig rércg\ayeg} (il ?rt eg n%(%ﬁ hgt lglgoninomtors the

usin PTUNT ca
delivarast helses abd dfi mass,aryl cesfmpe itz @sxtsoonirhr mgmaﬂalnl siep @D8 tthee pulses
D) i ' hr o i sation
are GiBleBiol b RSBt sBY64 fuf LNt P ¥l €
the pul ses may be synchronlsed in frequency and

fagﬂ‘n%ée?&zri ggnlsEQ?roLPSS‘é |ﬁ @ﬁmmé?%ﬁbnﬁ%@%? 8h the human body

BNt | NCOF por at'es SYRC
causiren Hwet $wrouadihgonusdestiol ainitract. pTFloy pdisds can deusatroléd to simulate

oo AL 8o S 6 BB o Hrssage mode:
intergsély &rdurai@onvib enntaslied lBowmobitoreg gl tyewmsat i on and/ or
stimulation to a user. For exanple the cues may rel ate

to the frequency, anplitude or the "beat" of the audio
st Operemifsdimertnincorpéiiatasr montdirdctiorsd] ep RIFG 60mmueigati@nbetween the

con . £ 8E1 S g ol e e LB PRt g

using ercustomisgdrmamunicatone praééd user i nput is received
i ncluding a selected sensation and/or stimnulation
node. In step 1606 a control signal is provided to a
pl dnathet }endfodmﬁaihtmporatw/ syncbtanivatian iodrtherdpptied pulses to an

. [N n n said user
oG55, 8 SARREReaREh AFRE ) PP Sl hppuce. o
exargple ghe 0Bes hmaysbmsaﬁqhmmsnd istfregueaty and espptude ivadibdthe Gbeat” of
therf(-: user depending on the control signal.Master Unit

" The MU 100 is shown generally in Figure 3. The MJ

100 controls and nonitors each TP 102 via one or nore

CORTIL 98 FRBBRE n e, s LA B AP sppetion ancor
stimylgin priogided de iadeser twithi an dordentesigreahe Tha Gontemd signal may include an
audio stream, from which cues may be extracted to determine when and how to apply
sensation and/or stimulation to a user. For example the cues may relate to the frequency,
amplitude or the “beat” of the audio stream. As seen in Figure 16 in step 1600 a content
signal is received. In step 1602 a sensation and/or stimulation cue is determined from the
content in the content signal. In step 1604 user input is received including a selected
sensation and/or stimulation mode. In step 1606 a control signal is provided to a plurality
of sensation and/or stimulation units, wherein the control signal depending on said user
input and said sensation and/or stimulation cue. In step 1608 the sensation or stimulation

is provided to the user depending on the control signal.
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operational status 306. Referring to Figure 4 the

conponents of the MJ are shown in nore detail. The
woperasizen of the MJis primarily controll ed bRCESG2006/000004

m crocontroll er 400. The MJ microcontroller 400 is

connected to the controls or buttons 300, the LCD 302

and the LEDs 304, 306. A rech@argeable battery 402 is

used to provide power to the MJ The power button 404
Madtey Wrisie@ii)o turn on the MJ from sl eep. The node button

R o Bl BTG g P o B Dot it gbmonitors

eachﬂ"ﬁ’s’ﬂ@ena pheosioye cdinmmusicatidn sliahpelBUThe Ds&lifterfacel $@8lincludes 6

con{ s 05 gg?lit ?8(8 RO Sf’l?(?l‘é Lﬁ%ére E%-Qs t-la:]gee Bgog cja?[deto%%gat%@ower 304 and

operationalctatus 806.er 400 is a freescale mcrocontroller
MC9S08GT16. The MJ m crocontroller 400 includes: 1.
One parallel bus 428 for the LCD 302 2. At |east 18
| / ®efeming fio Figoatd e donponsniSQ theMU tire dislen in more detail. The
l.nt ensi t

| nt ens .y Do &.Duration D,and
Operagﬁ{]rﬁ t}s{?g&“{ oS ?H'@af'&r Wﬁf‘%‘ea%&m %@bﬁ%&f 'T‘Te ﬁgb‘CDrhe MU
microcontcatien¥00lis eonddified i @ieacoritrold bh baties 800ABEITD 382 and the
i scri bed .| ater.. r eon oth MJ
LEE%’%"S&({JA},'Q& a&ré Crydsabds ﬁ?sft?fy ‘Jﬁ% Ss ”%2@ gH@d"{%op%W?roW%thﬁeMU The
powkr batiar 404 ie udet ¢o mrn en\M‘n@Mllerom magevm éndde tiultt@n bk aflows user
at . th cates to th
to sPieffaPstea ot thevirisoeg vl SRt e Ssdo gontrol the
masBBgd Gifensity s hmvetagesnem alttyn 410 fsi lgslﬂdetol;]starEﬁgb aliassage event. The
ene a.serje ort duration
dev%feg&'{t?'? gfﬁ 'SﬁﬁlsglégFWS p?ﬂ@gﬁ’ﬂigﬁ 885?? %ia an el ectrode
pad 500. Each TP I's connected directly to the
r sn but t ons 2.
put Tor00 S5 3eelat 1 b eSS RiratrSre ol M8, e mu
miciivicgiitrallel 4@@iaciedest roni cs and the el ectrodes within the
| ect ode d, 500 C P, perated via a power
utto ipﬁe' %USL%%EQ‘FE&%%%OG. Referring to Figure
Bt heAt:Ieerpto‘r&eﬂOsplmsf foeanhtr&lﬁnﬂﬁlé 380 ¢S Wodenint@sity Up; Intensity
det ai n 0 i.s,con ectedtoahlgh
vol taggw ?rg?%r?) {‘5%@ an§ Lﬁﬁﬁjﬁoq}&l P42 swi t cher 604,
t he power button 504 & the LED i ndi cat or 506. The
POYRE #r%a?g daqu'rrrjniéesp F]esst%d lﬂﬁ microcontroller 400 interacts with each

component, as will be described later. The firmware on both MU & TP is the same. An

I/O port pin is assigned to-allow the firmware to determine whether the device is the MU or

a TP. A high signal at this pin indicates to the firmware that the device is an MU.

Slave Unit (TP)
A TP 102 is shown generally in Figure 5. Each TP generates a series of high

voltage short duration electrical pulses to the human body via an electrode pad 500. Each
TP is connected directly to the electrode pad 500 via two snap buttons 502. The snap
buttons 502 also double as connections between the high voltage electronics and the
electrodes within the electrode pad 500. Each TP is operated via a power button 504 & an
LED indicator 506.
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held to exchange ID with MJ when initialising the

system The power button 504 is also used as an
wer®rgensy stop button during massagi ng. A r ecP@r/geziob/e00004

battery 606 is used to provide power to the TP. The

hi gh vol tage generator 602 provides the high voltage

for the high voltage switcher 604 to deliver the

pul ses to el ectrodes 608, enbedded into the el ectrode.

pamefeithg tdFRyufE 61the ompbhems bPeadhOrP 1162 ard sleRatialore detail. A
m crocontraqll er

. S08Gr16. Both the MJ & TP use the |
RO AEP PGSR Pt G volFRe SSiFEF BUprt Pl asgogicher
604, itm:,f:jb?w?sa'uttbh S04 %, thlétLdmtﬁtctaBar?w Trﬁélbﬂ@er\éﬁ@tbrfm is pressed and

nodul ation). ¢ els. One to drive a VO .
netd £ grgenaars Wb Joeen SaHRnadis Sy THE pover R 504 i also
used\/ék: érﬁ@ﬁeg}h@y&%b @iuttdn BW%th MasSatin|A tdoRadieabletba@sry 606 is used
ulse w requency of nmassa e. 2. e
to PrOWHEPBYoT 19 b6 Pt i NIt AP lag o R o S92 pTox s T4 N vage for
the High @sigigeyswitthé604MRsEelger the Pulses 18 eledtrolien 608, Idinhddded into the
Ins for key inputs (Power) and LED control signals.

electigdenagd 3 t "pin is assigned to allow the firmare
determ ne whether the device is the MJor a TP. A |l ow

signal _at this pjn indicates to the fir t he

devhe 4P icipoopirdlie 608 i W@%@f@?fﬁ?ﬂ&ﬁﬁ%ﬁ%@%@g Both the
MU sarjrrﬂ&gﬂﬁ% s&thb @fod@ﬂn?:idré&d?ﬁr@ﬁér.s mw‘etrrp mlqm;bmmrwotmci@&s; the:
1. g0t ledskpravi @y S&@ﬁgpo@gﬁ@@%qﬁﬁ@ﬁ e e ‘& high voltage

char? BB A0 GERSrhRS the Plcestasy dU7gV GigH witabe TR 5B = PYMlto control
514 control s ”ésf vol ta}ge | evel at high voltage out put

the diregtiqr; gHise Width SArRAUSACY eHBasRAgePUSE ect i on of

2. 1 NOABSADE (ABAIBY tb r[ﬁﬂﬂléﬂ CoHvens)tty deaws! &BosiRk aRanimessity of the
the duty cycle of the PW signal 614. An exanple of a

mas$Agsh PYISPt age generator 602, is the charge punp circuit

3. shaweastmsHiiQ Erne fdr. ke'l]hﬁpﬁé/\{\ﬂ’cﬁﬂ/egﬂéhd BEB confblrsidrials
switch 700 that controls the chargi ng of output

capacitor 702. The high voltage output 616 is provided
fr amItd por® Binpidtaseipas itd anow @b fifievdré\Metdrairdl whdthef therdevice is

the l\ti@'%ﬂg] ‘l%r Clggl%il[gg{? gt%ga%@{?\aﬁx\&etgftg Iltirr}egﬁrvaﬂ%g %‘iﬁé&evice isaTP.
out put 616, a duty cycle of about 60%is required. The
du cycle is, discretel 0 ol |l ed ov . .
nor e Thuars efsemeRcia dhe bl THEoBOigEr lpmiaacts with cach
compsriant, ddvill be dbscribegfaten! t age bi -di rectional switcher

The high voltage generator 602 accepts a PWM signal 614 from the TP
microcontroller 600. The duty cycle of the PWM signal 614 controls the voltage level at
high voltage output 616 from 1V to 70V DC. The users selection of intensity using the MU
intensity keys 408 determines the duty cycle of the PWM signal 614.

An example of a high voltage generator 602, is the charge pump circuit shown in
Figure 7. The PWM signal 614 controls a switch 700 that controls the charging of output
capacitor 702. The high voltage output 616 is provided from the output capacitor 702.
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604. 2 massage pul se output PWM signals 618 fromthe
TP m crocontroller 600 are provided to the high
wo odovagessw t cher 604 control the direction, fPES€NOy000004
and pul se wdth of the final massage pul ses. The high
vol tage sw tcher 604 provides a nonitoring signal 620
to an ADC i nput to the TP mzrocontroller 600, to
nonitor the delivered pul se. An exanple of a high
volThengmngm én4 ofrbrmﬂnbtmubmcsml@r has Eisgmt:lﬁin@freah@c?/ of 10kHz.

ssa ut_. PV\M aIsG fromthe T
To RRRECENT ittt B g "R SuBuelay SR AERS of about 60% is
requitet SEheON)ty &y dIP NI SB2te(NBtbilatcovai 126 nohhalizEh e &ps 2
signals control the direction, frequency and pul se
width of the current flowing into the human body.
No rTimel High v&mgpwmﬁ 6464s privided telihe hightveltayes begireationd @witcher

604 R RgR o 35, o B A S LRl L bl 600 are
providedittb tinda Bightottage bwiechier 6Q4 eostyolitlse BRécQWn,lﬁé'dﬁJenw and fpb%e width

o 1R RSN ket vRRHR RS b B, YRS i

620 pasamBICEINBUIAD thé EP MIGsagttrdiet 6@D;, o (daRer thé Géll\}e@écﬁﬁl)lse
When PPON 800 is |ogical high & NPON 802 is | ogical
low, B 804 & @ 806 will turn on causing the high

volAnag@nipte 6f @Wgh Vol sliifobet tieduittio shdven Bl FEg &ri’eQﬁ &he 2 massage

con 802 is |logical & PPON
pulsg&lpquggvglgl %%nalq %w ﬁf@ypl}lggél P&m@ocg)f% M q%otqﬁa ngwn as PPON 800
(Posttivgs Poige tOR) GUNPEON 802 (Negwtive) Paizet ORY). TtheRchi Q@ndl@ control the
e S 2R SRR B oSS an 28y, Moy
the ffifiseey arklsgt piditemalte epiassithe niassagelpulék iza siegle krbquého@ cycle.
tapi ng sensation; pulse frequency from 10~35Hz result

in a chopping sensation & pul se frequency from

35FReHZON s NPON Bighals cwewmgvxﬁm @@@blsmgtlh(igmsow&é'wwth when
or ed usi ng t

nt flo no by an op- h
the Qe Z(&S“%[t%’\év%geﬁw h%rﬁ% Whon the pusd Teanensyds ahpe &9z tpe pulse
wudtﬁ %ﬁéﬂ frb® Glll'pg\td) @@ﬂ.lsaﬁvrﬁcﬂﬁs 'Héf&rﬁm{édr&/ PleRAMERR b9t Bassage

m crocontr ol IS current si nal re resents
Paﬁ%rﬁéd%%%'teeé Lﬁt?@ﬂwhg'@ |Pr'?é3'1' ﬁpa i legicALER SbgBQN is logical low; Q3

804 QUNOYY 806 Wil ©ARbN b%éﬁﬁ?ﬂe@ﬁgﬁ ﬁﬁﬁ@é%‘ﬂ&\ﬂ? i &MY BifdctibA% the electrode
|ntenS|t% as wel cting t he el ectrode pad

comagligs §ialinen NEOMDEDS s lngial B i PBRAN FO0 Slpoical o, 04 808 &

Q8 816 Winlimosh \vaesng ke ufeht &F Aok ér%tﬁhqt difdcties 6§ dhe electrode
conne%ﬁct)r?scftﬂszi when current is zero) as a safety neasure.

The frequency of the output pulse is controlled between 1 ~ 200 Hz. Generally
pulse frequencies from 1~10 Hz result in a taping sensation; pulse frequency from
10~35Hz result in a chopping sensation & pulse frequency from 35~200Hz result in a

squeezing sensation.

The output current flow is monitored by an op-amp 816 using the voltage across a
small series resistor 818. The op-amp output is provided as the monitoring signal 620 to
the TP microcontroller 600. This current signal represents the peak current going into the
human body. The current signal is used as feedback to control the intensity as well

detecting whether the electrode pad is attached. The TP includes an automatic cut off
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Non directional/RF Communi cations Referring to Figures

1, 4 and 6 the comuni cation |inks are shown between
wo b@70sm8ous nodul es in the system The MJ 100PCT/SG2006/000004

i ncorporates a single chip RF transceiver 414 based on

the 1 EEE(r) 802.15.4 standard. An exanple RF

transceiver is the freescalig RF transcei ver MC13191.

The MJ microcontroller 400 is connected to the RF
funcﬂérﬁﬁﬁ&?{h\éeéle&%e a l@né‘{%tta(:ﬁé‘d [RhedtOvheh Bﬁﬁérft%%roﬁ@é b safety

2 and uses an RF channel to conmunicate with each of

meaf;q&f@ TPs. Simlarly each TP incorporates a single chip

RF transcei ver 610 based on the | EEE(r) 802.15.4

standard. The TP m crocontroller 600 is connected to
Non ditgctional/iRE Gommunicatign® via a SPI (Serial Port

I nhefefrmggeio P@UFesGﬂzi- afd B&he GBARAMRHISN RS aresgndws@t%en the

non rectional wireless comuni cation, for exanple
Va”%é“?@é%ﬁaﬁb‘iﬁ‘@§ysieﬁ“ oMy JO00Npeqreorataena ﬁ’fr@ﬁ @“'Wﬁﬁw ransceiver

414 BESed bhe¥e BRED be2.asa &élﬂércﬁ% A& ﬁ‘ah’d&b%ﬁns' the freescale

For exanple Figure 9a shows a pairing sequence between

RF tfe}ﬁlécqme@/lwwr ThaiMU wre@%m"?rn‘l%q @p?ogogctemwet%transcewer
414 R’/%V‘@ rSﬁ?éSér%’ﬁ’ﬁtt lnTé:r"fa@B)ijtMQQ %nﬁﬁ%%?seéil\ RRGEHaRhEAS %@mmunlcate
wake up fromsleep. In step 901 when
W'thﬁé%P“BQtTtPén at TP is pressed and held for nore than
4s, it wll start the pairing process. Press the Mde
Key at MJ for_nore than 4s; the MJw.ll continue
s e Ry RAChLFR deroararates mraingle caip RD)transesiyerBifs bagad on the

IEEE® %@qudlsstaﬂ\dbr@t'ﬁfé ﬂ%‘nn&o%t@“@r ddd EUonAE:t&€d MARIF transceiver
as&gB once. In ste each TP will scan thru the

610 yig achBHSerial Féﬁzrbmerﬁmﬁgpqrhﬁ 12. cherovan&qr@ntsneawﬁo pennect by non
direQoARARAIEssTHotlinicatioR, 6P e%ﬁﬁleimﬂﬁbe@bﬁbﬁ&ge ID wth MJ
using the RF channel set by MJ. Once the IDs & RF
channel s have been established; both the TP and MJ nay

COATHIRLF ?HrfMU ke c%ﬁﬂm%@?e \XntheTMJ théy bB@Ibe 8a6hheld@ind exchange a
control and nonitor each TP, and each TP awaits

uniqee ditahersexannie Fiira92 sbews aTRaidNg/seRrnse heprrenthe TP & MU for
this Wul’;ﬂﬂ‘éea'in atdpousd, WREEhaReRet ibbliess abiTiuUBAd S%@U%?@V\ﬁressed and

he communi cati on process between the var| ous nodul e

roleqscl I 5 6t Mok Wil ASSEAIPEPTD §1GER. Gsiap 00T PSRBT DUion at TP is

presBE@Eh@ FERGor Mof0thin b St M stditthEDairy S16688s! Phds@tife Moble Key at
step 900B if the device key is pressed the device
MU 41| @gfq than; 4s; dbe MY, will contiriue sending out broadcast command (Get_ID)

every 20ms for 2 seconds. In Step 904 a unique 1D for TP & MU are assigned once. In

step 905, each TP will scan thru the 16 channels every 40ms until it detects the Get_ID
broadcast signal. The TP will then exchange ID with MU using the RF channel set by MU.

Once the IDs & RF channels have been established; both the TP and MU may
communicate. In step 902 the MU is then ready to control and monitor each TP, and each
TP awaits commands from the MU. Both TP & MU power LEDs will blink at a lower speed

when linked.

Figure 9b shows the communication process between the various modules in the
system, according to an example firmware programmed in both the MU and TP
microcontrollers. In step 900B if the device key is pressed the device selection is set in
the MU in step 900C. In step 900D if the mode key is pressed the pairing process (shown
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the MJin step 900C. In step 900D if the node key is
pressed the pairing process (shownin Figure 9a) is
weeoooszed in step 900E. In step 900F if the i PCESGCRN§000004

up/ down keys are pressed the Set Anplitude command is
transmtted to the selected TP in step 900G In step

900H i f the node key is pregsed the Set_Massage_Mde

or Set Massage Pattem command (dependi ng on whi ch node

in anerecbea))sle merfosndéd anstap t906H. rostep @0SE| ik thecidtehBityo Uﬁ/dmtvh &keys are

ut t.on | pressed in ste 0l S
presSpE i R AMDEUBaRPEITE rebsEliefhid e SHoRBEtgd step 900G, In
stepCIDOiEIN thd motle &eg b pricesed het St Matsgeeblod® or 1ISes IMBsage Pattern

comé’r%%ﬁlg%etn%@%ﬁ HFih oo oES S TS 188 445 T onco

the srtant euldfsistpnessetd in steplaooi. nlmst6|b ee@ wbeletherstsh bpttHie Pressed the

Eor ERBRED V5 hetamted ¢ ettt o G M ematvely o
broddbast coassagemiag berysetifte stapnelt That Incme[aBOmP ifir ksed @essed for

a..saf.et top, . Figure 14 sho s used f .
mord 307 VR My it e o B3 SO0 RE Rt Hiieriedp i tumed
off dofingsipep kede W hdpdvingr b‘uﬁbh snigeg th omkaup thdpadde Wiarmassage is

TP 1D(2 te cmd(1 ID (2 bytes),
on, ‘BSP&%E %‘lﬁéﬁxﬁihﬁdﬁl"é‘?d Z“Fg’uﬁ PPs” OKFFFF; all TPs will
: respond to this commnd Only GetJD and Stop_ All

sehthl TPJD. 4 vylhtbelnltlgt Each
Hﬂr%nﬁ%ys %Se " HOTNLAY rgﬁe %eF@C 5, R W "MRIFDFe"-  Fac
comﬁ?ﬂ@.@ @ékesAhenfonn|dDawdacketlv@thatas faiowthgdomatg GETJD

process. TP packet format MJD (2 bytes), respond ( 1

byte), TPJD (2 bytes), data (variable) Wen each unit
MU packetfermat up, the TPID is OxFFFF. A new ID will be

PR e g b e D R e et ) "

respond with the above packet. The respond byte is the

o TIoKEEr TR BVFPrE ¢BYESufl st Pl Samafitagy coutp and

Stopmddiesmatandalsedis d. P_AB. Aleeomimandsheill belhiBétad iby NRU gulye W/hen the

U AT 1 HROE I s BROGHD A By Blulrs Sesi b aito e

procesel ude tappi ng node 308, choppi ng node 310,

TP packet format
MU_ID (2 bytes), respond (1 byte), TP_ID (2 bytes), data (variable)

When each unit is powered up, the TP_ID is OxFFFF. A new ID will be assigned
only when MU GET_ID command is received. Upon receiving the GET_ID command from
MU, each TP will respond with the above packet. The respond byte is the received cmd
byte. Figure 14 indicates the data returned.

Referring to step 9001 up to 256 massage modes are allowed. As seen in the LCD
302 in Figure 3 there are a number of modes that may be selected by pressing the mode
button 406. For example the modes include tapping mode 308, chopping mode 310,

squeezing mode 312, Thai Massage mode 322 and Javanese Massage mode 324.
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squeezi ng node 312, Thai Massage node 322 and Javanese

Massage node 324. The actual pul se pattern for the
wha®rosnedes eg: tappi ng node 308, choppi ng NORET/SGAB06/000004

and squeezing node 312 are stored in the TP

m crocontrol | er 600 onboard nenory. Thus only the

sinpl e Sel ect _Massage Modetgzonmand of 1 byte is

required if these nodes are selected by the user.

Staﬂ\%r aé’tDQe%ulﬁ;ggtt@ﬁ fohaie N&?@ RGYRISROSLE tS%n%imﬁbdbaS(aﬁ’]&Sﬁppmg
ssage noade may. e custom se a

mode,318 G GOLPEANY B"OQﬁo%{)?e?red%t{?{efje'” Brctp BurEehuilngy Sod snooard
mem@@”pmlf%rorﬂ)i)th'élfguﬂp!@ $dectpmbsageakbas Bomhiapdrad 116yts homsuired if

exanpl es of e f the different patterns including,
thes@@ﬁﬁesl@fﬁ(ﬁeleﬁt?%&yt%ﬁﬁer short pul se 1004 and

corr‘mhnatl on of ranp and burst 1006 that can be used to
in_these custom sabl. ul se t he us sel ect
orrthg MRS SRR el SARREGS o0 024 ahildbVstE Mardfas Fioge a26
may b8cu¥Bhfidedtdredded amﬂﬁgﬂ)_yﬁﬁinheaﬂd?ﬂmbdwer slems@dsuch as a PDA
whi ch consm%s of é t@lt es I:o ga ters as ‘} f th
o caangel CodRPRbDpuEerrar. ows THRRars SRS it s of the
dlffergﬁt [5é7ttefmsf ﬁl&luﬂlﬁbt l%hfb WJUO Ibutst Me0BUshortBiuisel GOMcdﬂpb@mon of

rampgnd bArSt 106,y e, ST girssgisgisapl i, e Wﬁdaﬁt If the user

selec%éascﬁégef tRbde ﬁwode?umcwn@f@&mta Eirht.lst7be ffansferfd for which the
herapy. Duratio

Set_WapsadpoBaiem CoEama oy o 5 ""Fn%a &R baraiicters as
deschb&fb@owy Byte 1 to 200 Hz. Use in svveep node onIy

Control Byte

Bit 0 -— A 1 indicate last pattern. Go to first pattern until time out.
Bit1 --- Ramp Up On Off.

Bit 2 --- Ramp Down On Off.

Bit 3 --- Burst On Off.

Bit 4 -—- Turn On Left Massage.

Bit 5 --- Turn On Right Massage.

Bit 6 --- Turn On Sweep.

Bit 7 -— Turn On Therapy.

Duration Byte

1 to 240s.

Start Frequency Byte

1 to 200 Hz. Use in normal and sweep mode.

Stop Frequency Byte

1 to 200 Hz. Use in sweep mode only.

Short Pulse Width Byte

The upper byte relates to short pulse the lower byte relates to pulse width up to 480 ps. A
step of 32 ps in pulse width is used. Short pulses of up to 16us may be used for massage
frequencies of less than 10 Hz.

Ramp Up Time Byte

1 to 255 in 5ms steps.
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Short Pulse Wdth Byte The upper byte relates to short
pul se the | ower byte relates to pulse width up to 480
worse07M8ese£p of 32 ns in pulse width is used. SPOF/8G2006/000004
pul ses of up to 16ns may be used for nassage
frequencies of less than 10 Hz. Ranp Up Tine Byte 1 to
255 in 5ns steps. Ranp Down4gi me Byte 1 to 255 in 5ns
steps. Burst On Time Byte 1 to 255 in 5nms steps. Burst
RamfDovth TimByyge 1 to 255 in 5ns steps. Sweep Tine Byte 1
0 255 pul se per sweep. Except where pul se frequency
110 255 iISIMBVPLERS-Hz, in whi ch case 3 pul ses per sweep is
Burst$heiiné B Therapy Byte 1 to 31s on upper byte for
. 1to 1 s on |lower byte for Of. Audio
110 23mPINeh$ieRs-i on The user may be able to select a

Burgglgﬁpﬂmtggyggesi reg\ nodes I(stedeOO in Figure 2) on the
user interface. An exanpl e node may incorporate
110 JMPehFEPhg the el ectrical pul seyout put Iovvi th the
sweaﬁni,-,;,blgjgeand/olr frequency of an audio signal. The
system may si nmultaneously deliver ther utjc, nmusig.
110 ZHPUSRORF DNPLR ERPRIINRSE PH5E TEOUERD! i ooy, CHE Pathisoase 3
pulsétSdr- swhep$€Qiibstifutddle LCD 302 in Figure 3 there are
musi ¢ synchroni sed nodes that may be sel ected by
Thergpyitfg t he node button 406. For exanple the nodes
1 to BIECHN USpePbSteCioP PAC1 tR1 BRAGoWdrbytdidsiOF. Sync squeeze
node 316, sic sync chop node 318 and Misic sync
m xed node 320. The nusic nmay be supplied by MP3

Audib @viBiiroaiddiich st ored on renovabl e nedi a.

The user may be able to select a number of desired modes (step 200 in Figure 2)

on the user interface. An example mode may incorporate synchronising the electrical
pulse output with the amplitude and/or frequency of an audio signal. The system may
simultaneously deliver therapeutic music and synchronised high voltage electrical pulses

to the user.

As seen in the LCD 302 in Figure 3 there are music synchronised modes that may
be selected by pressing the mode button 406. For example the modes include music
sync tap mode 314, music sync squeeze mode 316, Music sync chop mode 318 and

Music sync mixed mode 320.

The music may be supplied by MP3 format audio stored on removable media.
Referring to Figure 4 the MU microcontroller 400 is connected to an MP3 player 418 and
an equalizer sub unit 416. The MP3 player 418 connects to the MU microcontrolier 400
using a serial communication port 426 for example RS-232C. The multiplexed output of
the equaliser sub unit 416 is supplied to an ADC input 426, and is in turn controlled via a
control output 430, of the MU microcontroller 400. The MP3 player 418 provides a
headphone output 420 with adjustable level and a fixed output 432 to the equaliser
subunit 416.

Figure 11 shows an example of an MP3 subsystem using a single MP3 chip 1100.

The music is stored on built in or removable flash memory 1102, which can be pre-
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Referring to Figure 4 the MJ mcrocontroller 400 is

connected to an MP3 player 418 and an equalizer sub
waeior/osk84 The MP3 pl ayer 418 connects to the RI/SG2006/000004

m crocontrol l er 400 using a serial conmmunication port

426 for exanple RS-232C. The multipl exed out put of the

equal i ser sub unit 416 is sppplied to an ADC i nput

426, and is in turn controlled via a control output

selectﬂe%odurg.b rb@‘#]&ﬁug NbIChag Gat vaeikl g A0 Qiserl hvhmaobmy @n 0@ H8codes
ovli des a nhea n tp t adj ust

the <R SURIG aeR VAR heachdrh il arde et oo DAG 4104 The
analoaus Lklfbﬂlol&ut%hpﬂﬁrrﬁlheelﬂll’pi T040is afixddPlevel bagp@t ewmitls iign gadato the
equa[bsrer ggﬁwwtz%@ t}H) él%?\ﬁglﬁ%?ﬁallgug%cthb&%hg{qq tcbg P xecl gor use by the
MU rﬁibﬁ;%@hl&ﬂ!eﬁdodum bgwéxf @mpmterqn 06 Ofasnayolbmevehtredinpyt thheallows

P 5 e R Do T i e e

DACc1104. The anal ogue audi o output fromthe DAC 1104 is a
fixed |l evel output, which is fed to the equaliser
subunit 416. This arrangenent allows a threshold | evel

t FiggrefixdidwisQin eb;@«mdw of &eeMéhamcgmamunemae racééiils a/hxed level
lifier 110 vol une con

musi Oy i BRI MES o b | Rraramals ueitDeH ivelabyso that
the lé\fé%ﬂmeuﬁgh nsltéd@eldmgbénadulgéolh Umd@ﬁﬂéﬁitﬁnﬂth@ h@ﬁ@hone Alfelvgl The
oOWs an ex np e of subuni t
f'Xedt'*ﬂ/&l '”H%‘E’&t'% fiest ppsseq theargh & @"%%ﬁfﬁﬁtéﬁéz fromthe
NP3 pl ayer 418. It is necessary to have fixed IeveI
ut so that the | evel the hiigh v e el ect
pu heantya l%%aeﬁmabﬁtpaaﬁeff oYy Bﬁm@% Bdasss *1 SHpdpass
filter Fﬁilﬂ(/{ﬂesltlﬁ% E)gc\)lel‘k?_fﬁthe $o|{dvmg|t fr@c@md eyl cbﬁhblehl@’ﬂs a100aﬁtbana| 1|2@ah330Hz
| er e antlL. all as Sl gna S
band 296 izohani 420 5 Pt Donia 2 0udnaeuH BaEf T2 5 Eadl of the
bandgb@s sigivak i9padded theughw pehki daetieneyprodiap @BCtsignal Bdidative of
and 1204, 330Hz band 1206, 1kHz band 1208, 3. 3kHz

the leyghef thatfendg, 10 kHz band 1212. Each of the bandpass
signals is passed through a peak detector to provide a

si gn |nd|cat e of Ege Ie of, that band
e Bisldiarasenh bt Venthards n aile TR Ig a g ftout, which
is thé4rﬂiAeG ifAtoSth8 9‘[&3 agy mﬂut oMHeCUI raickdventroieat 4001 Dhé bedeD@gnal 430
: nput é}? ocC rolle con
consEfest oo L sl g Bh25B3b2 Sl 100 RO hutiperer
1216Storthd @esgt Hml tololiiButWirhé rexdy sighal 12420 willlrésqiltiex etultiplexer 1216 to
output the first band, which is the 100Hz band 1204. As seen in Figure 13 the MU controls
the multiplexer to cycle through the DC levels of the 100Hz band 1204, 330Hz band 1206,
1kHz band 1208, 3.3kHz band 1210, & 10 kHz band 1212 every 0.5ms.

Referring to Figure 9b in step 900M if Music sync mode is selected then the
Set_Frequency_& Amplitude command is transmitted to the selected TP in step S00N.
Figure 15 shows the process of determining the Set_Frequency_&_ Amplitude command,
according to an example firmware programmed in both the MU and TP microcontrollers.
An outer loop runs every 4s. The outer loop includes step 1500 of determining the highest
level of the 5 frequency bands over the preceding 4s period. In step 1502 the massage
pulse frequency is set based on the nominal frequency of the bandpass filter with the

highest level output (‘the predominant frequency’). The frequency command is
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1216 to the next band to output. The reset signal 1220

Wil reset the nultiplexer 1216 to output the first
whamd/osweki ch is the 100Hz band 1204. As seen i PCHBGU0€000004

13 the MJ controls the nultiplexer to cycle through

the DC | evel s of the 100Hz band 1204, 330Hz band 1206,

1kHz band 1208, 3. 3kHz bandigl210, & 10 kHz band 1212

every 0.5nms. Referring to Figure 9b in step 900M i f

deteMmsied t&}té@ oﬂmlﬁbeué;éf sRlotsd RRsEARMBAE (eg: music ?%nc C}a;t) mode, music

syn ,é Fre “28}/ litude co nd is transm
¢ ROk YRR YICs 5 eER dRpde Higr Eanpiation oir@tqgwerelatmg to that
usermedmfbaﬁmeésadjetrﬁcﬁdﬁ Mdetiedcpaha TRYUSRSHALKNOR IatHEE

command, according to an exanple firnmware progranmed
in both the MJ and TP mi crocontrollers. An outer |oop

[ UAS iener bz)oésrunilm aOUIN&SrvAIOSIP28 e, uﬂesfsepsﬂsm l@&%nﬁﬁ;m e of the

n hest |evel of the enc
selo BN P pRRG o, RS e iSOl 18,slers 508 ies Aensuiige of the
compusngds basetiendye ioatpie D@ aseHoP B Eh@d@ fithakelbbRe Lt?a'ﬂ:@}ﬁass filter
i ghest | evel output

e bandpass filter with the
over%?%gmﬁlpsa% i nant frequency"). The frequency conmmand
i sdet erm ned based on the user sel ected nmassage node
nmusi ¢ sync chop node & nusic

e MUSI nod
5 Berdi B A0 S0 Pl reSamiTha e bHos e ye ilohb mapesaging
freqmemcyh'ﬂte massagea el ﬁdqmy‘ @Qﬁ%;e@qﬂﬁn and 200842 Fef eAEN AHiksic sync
dfre enciy du tth @ inner | oop runs at an
modbr AR Ao 3oy 37l gbaio £ or RETEHIBIn Pases Himcitae mode the

trangationotedtsfin @qlserfﬁequaaaés bét\/\f&ﬂﬂufoefblﬁ\é o WL%!C%C chBE) mode the
itu ased

translofE PR if BYisf Tarusiirs beeo/iOinabge: 1B evask nesdisusese mods

the tfadslaelbn Ou:antstrhepu%nﬁectl@hbi@g abBeé QBHkngzdrcéx%Hﬁfé %Ql% the music
is translated into

uen
sy BR TR HIBEE AR OTRIE FALS e SaleeN 1 shayaerrign:
ranges from1l to 200 Hz. For each nusic sync node a

| fferent nslation strategy will apply. For exanple
100'-9 rrus—fc s?ﬁ@zt ap node the translation results in

330Hbzu| se-¥requenzi es between 1 to 10Hz. In nusic sync

100 op r_T)ode %pg translation results in pul se frequencies
ween 10°t6<35Hz. In nusic sync squeeze node the

330&Hzans|—)at| oB2Hesul ts in pul se frequencies above 35Hz.

npl ere the nusic sync chop node is sel ected
1000@%‘26)(&9@' eg?%nsl ation strategy is shown bel ow. 100Hz

25Hz 330Hz 28Hz

This translation of the predominant frequency to a resulting applied pulse of
between 25Hz to 35Hz will result in a chopping sensation on human body. In the example
audio signal depicted in Figure 13 where the predominant frequency is 10kHz, the applied
pulse will have a frequency of 35Hz and will vary in amplitude depending on the DC
output level of the 10kHz band pass filter. It is possible to translate the 100Hz band to a
tapping frequency such that when a heavy bass music is being played; a tapping
sensation is experienced. However; a delay in synchronisation may be felt when pulse

frequency below 15Hz is used.

It may be desired to limit the extent to which the music can affect the massage
pulse. For example if the music level is below a lower threshold the massage pulse
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1000Hz - 30Hz 3300Hz 32Hz 10000Hz 35Hz This
translation of the predom nant frequency to a
wo e®alosizey appl i ed pul se of between 25Hz to 35P&T/86:2006/000004

result in a chopping sensation on human body. In the
exanpl e audi o signal depicted in Figure 13 where the
predom nant frequency is 19kHz, the applied pulse wll
have a frequency of 35Hz and will vary in anplitude

defaulte N6 MsH RAeSNnteRsiEeting. P thd Rieic IeVel isebdvekdrizummdhreshold for
pass filter. It i? possi bl e t§ traﬁg%ate the 100Hz

moreyibay3s. dhemessageRyser R §artRACEUdA 19 BES- when a heavy

bass nusic is being played; a tapping sensation is

experienced.  However ; del ay in synchrani sation .

el Fiay Eisarre oS Pa o Yare ooy OB G PR BEeh i tusic and
the iBR¥aREpEIES bidtdinied Fof Bxdmplb ehewhiesttionf whiseirdgoeneytsitbe music

can af?ect t he massage. pul se. For exanple if the nusic
frequeBGRPaNEmBEbS{) 30 PERERND RACREPEPTRE: mmssage

pul sedefaults to the |lowest intensity setting. If the

musi ¢ | evel is ove an u r.threshold for nore than

ot it srseddied BuTran SRR B ar el upls g rafighs andor
modiﬂ@e?(ioﬁ# S@lazfebéig@bﬁ@dtot ‘ﬂ?qé/ %r&sédﬂeinsgﬁlbﬂr @si siown in Ithe example

rel ati onshi p between_the nusi.¢c and the sage pul se
embesippre] RO SIePEBARTRM 18 TRIdn Gl SEPRR Obiinp fgtion as broadly
desclib&fl UeRCkahipld BRbBYIRIenits Aol HRAEHsrd) 2 Be rddyisibieredninaill respects to

i ncreasi ng manner over tine. It will be appreciated by

be illgstrsdive A BRI EPEAINEn the art that nunerous vari ations
and/ or nodifications may be nade to the present
i nvention as shown in the exanpl e enbodi nents w t hout
departing fromthe spirit or scope of the invention as
broadly descri bed. The exanpl e enbodi nents are,
therefore, to be considered in all respects to be
illustrative and not restrictive.CLAIMS: 1. An
el ectronic nuscle stimnulation system conprising: a
plurality of stinulator units configured for nuscle
stimulation of a user, a controller, in use,
wi rel essly connected to each of said stinmulator units,
including an interface configured for receiving user
i nput including a selected nuscle stinulation node and
said controller configured for providing a wrel ess
control signal to each
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stimulator unit to thereby stinulate the users
muscl es, wherein the anplitude and frequency of said
we@onrngl286i gnal bei ng dependent on said user iPEISG2086/000004

The systemclained in claim1 wherein said wrel ess

connection conprises a Radi o Frequency (RF)

connection. 3. The systemgpainmed in claiml or 2

wherein said systemis an electrical pul se nassager or
CLARM®Ctroni c nuscle stinmulator. 4. The systemclainmed in

any one of clains 1 to 3 wherein said selected nuscle

stinmul ation node is selected fromthe group consisting

1. Ofoﬁfoé_@{r&ﬂ&?ﬂ;ju%Ulb%h\Qﬁattiéh @y&ttéﬁ\idmﬁipfrfsia\?ﬁi ng, chopgi ng,
squeezi n an (0] I nat1 ons I eor , erelr.n sal
© o Blr e oS B e Tk st Foregpte SEa ger
coatb@toliet, i ke, Wirdkssslyinneead to tachléidajd stimulatohonpifsi, irgluding
_.node corresponds to.the freﬁé@ncgl @f salq %ontrol imulation
an inderéaeg) CoNRoWEs 1BE{SaEMNg BSY JNREHDCIUdIRg A SRIGEIRY U Bole gim |
mod&HY F,@iarm@n&g chifiguhe fdéreph_f_)ﬁidﬁw afwsaéfh contralodignal to each
. Signal (I use above . e system al.ne I N_an
St'm%‘gf dinitc [oythrrely tsamﬁgép%i ‘:‘F‘%%i'HXW‘ersel"@l%e'E oﬁ'ﬁeemp[ﬂ%de and
freqUEPBP bi S cantidi BigAhl HeshgodepBhdeitdnnzidusemipuei n in use

one RF channel is allocated by said controller, said
. controller and each stinulator unit are assigned a
2. UNiRleysdm sRfnsdidl cRant T dlhedin isaite pirares tdoyineqiohr @nsprises a
each sti m<JI tor unjt using said assigned |IDs and said
Radig|Areuensy (Rl BFCUOP. The systemclaimed in any one of
clains 1 to 5 wherein said wireless control signal

conpri ses one, or, pore comapnds sel ected fromthe graou
3. ConB? SYPRE BRMER PRENA, O £ HFERRFAHPYRET I B BFLE pulse
mas¥dgdl Br eledi@hi¢/ muktigRtimuRtg:, down tine, burst on tine,

burst off tinme and short burst.7. The system cl ai ned

in any one of clains 1 to 6 wherein said wreless

4. COTWREGYkRM Ligintss Rlam ohd of Ickié r1) t38 Avlidveidt ssidaselactdd muscle

. 8. A Musi ¢ Synchr.aoni sed El ectronic cle, Stjnmul ?tor. .

stimyletigsy mogRis seieRigd ffﬂ%ﬁlﬁ greyp éogf'ﬁtfﬂﬂh@f@}’s‘iﬂ% F{"Q”'a lon” simulating:

tappfRNfohapping, EQuedFHyChied StohibilalibhenheeoR wiseein saiduspping mode
t

corrgRhBnS® 45 dhe, TEGHER® P A, Y reh apah Hotte b aad o

choppmstié kulrédpondy o tr, fréquehtylbhgpidiontrol signal in use between 10 to
35Hz, and said squeezing mode corresponds to the frequency of said control signal in use

above 35Hz

o) .
hto z, said

5. The system claimed in any one of claims 1 to 4 wherein said wireless connection
comprises a plurality of RF channels, wherein in use one RF channel is allocated by said
controller, said controller and each stimulator unit are assigned a unique ID, and said
controller independently controls each stimulator unit using said assigned IDs and said

allocated channel.

6. The system claimed in any one of claims 1 to 5 wherein said wireless control
signal comprises one or more commands selected from the group consisting of:
amplitude, frequency, direction, pulse width, ramp up time, ramp down time, burst on time,

burst off time and short burst.
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interface configured for receiving user input

i ncluding a selected nuscle stinulation node, and said
w@oosil2Ber configured for generating a predonP@ESEG2006/000004

frequency signal fromsaid nusic signal and for

providing a control signal to each stimulator unit to

thereby stinulate the userst nuscles, wherein the

anplitude and frequency of said control signal being

7. dm%f&m @l@uﬁ@d ﬁlx Aesnd Sidkimanidtosaivierzire daidiwiaiiss connection
freq uenc % The Music Synchronised El ectronic
is ba?ﬁﬁ’s‘&] ‘@e $and¥d in claim 8 wherein the

frequency of sald contr ol S|gnal belng dependent on
sai d sel ected nu e Stl The. Musi c

8. sﬁ]wﬁerﬁygewomssagﬂ%me'c leuSBpiTRER RS sttt
Cl ghery nfor@ rstugluléi&ﬁrtﬁﬁtﬁ cbrhf@ufdcﬁfﬂﬂ&ne@ie efimalatich obantjse{rl
si gnal, bei n dependent on é} qsrﬁnc%/ﬁ Fh sai d d
prae'a‘Hﬁ‘Pﬁétﬂ? GO E‘érﬁ OTHrPAANI aﬂ g (g user. an
SYaﬂQ:Bhﬁélle?eml BE& CtrmictadMes ehén Sflsfaiid atimulatdrainiegd induding an

one of claims 8 to de,. of
interfGG8 MNP g ser hgutiBgibd et R Firf o mode,

and €id T8hsblRy %ﬁf@rd’ﬁé@ﬁ‘orf GSHRvEMgYa @r@i@&hnarﬁ&eqﬁhﬁtyl\&lgmaﬂ from said
Synchronj sed El ectronic NUscLe St

musig NgnaL ARoT BICHIHS B CPBrl Al Brach Sompi i iy Th Terebystmutate
the Uk flustiés OfvhBRiH Bras aindplitutie rand ﬁe@temeaﬁlsaimgommt Gsignal being
audi o signal and correspoqf g o.an audi o _frequency
depepger ONaREt e3e Inpatt and S PEICEITUE MEBY YR Bandpasss
filter with the highest |evel output and sets the
noni nal frequenc of the se sfllte
0. ool BsGORIHEIRTER ERREl PGS SR amitidh Elaii S wherein
the f@hﬁﬂéﬁﬁyod’ﬂs%&dccﬁtm bigAal eilg8ependSitti arusad eelecledimmstld stimulation
cl'aim 12 wherein said predoninant frequency signal is

modg.r ans| at ed dependi ng on said sel ected nuscle
stimul ati on node, and said predom nant frequency

10. 5 GhraMusie Siaranesit EiSpROnR o< SEPUBIF O o s © or o

wherSini el ddlen6y af BB dontranyigedl eerfy déménaenBort thel Bequency of said
wher ei n sai selected nmuscl e stinulation node is

predergingpt ERAYSNEYRFIERR" gr oup consisting of nuscle

st| mul ati on sinul ating: tappl ng, ChOppI ng, squeezi ng
rrblntlonsth th said '
1. 31 Greee Sypaontse (et SHCR SERUdro Rt B hY one of
claimat Bnidl ¢ Wheﬁénﬂlthﬁcbmpﬂltlﬁdeabﬂsétd sdmdrokisignal being dependent on the

amplitude of said predominant frequency signal.

12. The Music Synchronised Electronic Muscle Stimulator claimed in any one of
claims 8 to 11 further comprising a plurality of bandpass filters, each receiving said audio
signal and corresponding to an audio frequency band, wherein said controller selects the
bandpass filter with the highest level output and sets the nominal frequency of the

selected bandpass filter as said predominant frequency signal.

13.  The Music Synchronised Electronic Muscle Stimulator claimed in claim 12 wherein
said predominant frequency signal is translated depending on said selected muscle
stimulation mode, and said predominant frequency signal is set as the frequency of said

control signal.
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sai d tappi ng node corresponds to the frequency of said
control signal in use between 1 to 10Hz, said choppi ng
wore@e/081e84 esponds to the frequency of said cone€DBG2006/000004
signal in use between 10 to 35Hz, and said squeezing
node corresponds to the frequency of said contro
signal in use above 35Hz. 34%. The Misic Synchroni sed
El ectronic Muscle Stimulator clained in any one of
clains 8 to 15 wherein said control signal conprises
one or nore conmands sel ected from.the %
4. cohsi MusisgSrchremped iREoNS %‘ﬁ%’ﬁc?t'ml'!'?&‘éc(f g‘[ﬂ?d {upRy one of

claim¥gdio3 WREBINWAid k8B etet FRTSCHONMUIALTER, mbdks fstseﬂ?ébtéd ffém the group
burst off tine and short burst. 17.. A net hod

of
consigling:t pfo sl EirBUSHP R FIUIBIIC olABPING; n@qmé‘gst gpuesging  and
combirftihy tHagedf SPhchiromsdd witis saidiangioasigiel.ect ed muscl e
stinmul ati on node, providing a wireless control signal
to at |east one stinulator units, wherein the

15. amid musle synshrbhiesd eReYrofic Mdiche Stﬁﬁ@llé@i’ cRirgédin O wherein
dependent on said user input, and gtl mul atin

said {ppRIPE SR WLATEPHYISIR t@%\frlqu oEsd cgifel signa 'aﬁﬁﬁsb%een Tto
10Hszé§|dna$ ﬁhgclln@ua%rﬂegp&{@ 13 thé dpenty osdbid ntel eBal in use

contr ol n npri ses a Radi o Frequenc
betwegshtlP dp %’i%mnd o0 SPHeCTRG AEdeCtoSRENI 1 ?f&% quwe"av of said
contrdBsidi rfiide ddtweBpHpUl ator units are el ectrical pul se
massagers or electronic nuscle stinmulators. 20. The
met hod clained in any one of clains 17 to 19 wherein

16. SaT Kb RISRCSSHCHIBAIBed EI8QHREd fMiskIeOBMORET Bifhed in any one of
nprising nuscle stimnmulation simlatin

C'am@h%ﬁbﬂﬁgméﬁﬁa'ns?ﬂfééﬁi‘tﬁ@] SIgRd COAPHSSaBRst HS mﬂsaéom"gands selected

from @ § ?%&sﬁﬁq bR anigiasiee reyudcy SdirsbtisANUISE widtignanp tp time,
use ween o 10Hz, said chopplng node corresponds

ramptfépwrhfén%r%%}aﬁ'dyn%be%OB‘ tsnandoinosi RiRelt i n use bet ween
10 to 35Hz, and said squeezing node corresponds to the
freque q% of said control signal in use aboveog5H22 1.
17. This matharbel Qedionicmbstiaimyatorstorgtisnesing #eps

f UidecBigihg @RBPIHp ST iNBuding a%e%@ﬁed&hh&ﬂ@&ﬁrﬁ@aﬁﬁh mbdehannel ,
assigning a _unique IDto sajd control

SUPTRHFROCR YRGS farepeioaahia ¢t least Pt |SF'W5%2%{CW“S wherein the

amplithdd Bt SdudhBy bf skl BENtER synaBsdit@shendentaditsaduskr input, and

al | ocat ed channel
stimulating a users muscles depending on said wireless control signal.

18. The method claimed in claim 17 wherein said wireless control signal comprises a

Radio Frequency (RF) control signal.

19. The method claimed in claim 17 or 18 wherein the stimulator units are electrical

pulse massagers or electronic muscle stimulators.

20. The method claimed in any one of claims 17 to 19 wherein said selected mode is
selected from the group comprising muscle stimulation simulating: tapping, chopping and
squeezing, and said tapping mode corresponds to the frequency of said control signal in
use between 1 to 10Hz, said chopping mode corresponds to the frequency of said control
signal in use between 10 to 35Hz, and said squeezing mode corresponds to the frequency

of said control signal in use above 35Hz
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22. The nethod clainmed in any one of clainms 17 to 2 1
wherein said control signal conprises one or nore
w@eoumesids4 sel ected fromthe group of: anplit udBCT/SG2006/000004

frequency, direction, pulse width, ranp up tinme, ranp
down time, burst on tinme, burst off tinme and short

burst. 23. The nethod claiaged in any one of clains 17

to 22 wherein said wireless control signal is based on
the 1EEE(r) 802.15.4 standard. 24. A nethod of

0 ML SRSt SRS S Pl oo

Slamcfb@hn an®RRgRhnelgener ati ng a predomi nant frequency

| t
peaih 5 B af ok e e SRR, ™
prrmpdmmuﬁ conibiNieyd eatlyB@mulatorainil esisg saideassigriad! @isosnd said

erein the anplitude and frequency of said
a"ocaé‘“tﬁin‘f'}aé‘f'm‘f;l gnal being dependent on said user input and

sal d predoninant frequency signal, and stimulating the

endi n ad trol i gnal ..,25. .
22. TRBerRean CEaPa K heapr B ereia] VRESHT siddeyol signa
compfdesSahél of aRdreotoriingndd sbietied ﬂaﬁetndembumrmf samglitude, frequency,
sel ect ed ancI e stiul ati on nod

directiong PHisE Wikinc [3HRUP 4185 rég‘p\ASi’ﬂéfYré?Wet ﬁ\érSF PB&%!}W%O‘C‘C time and
short Badisdl control signal being dependent on the frequency
of said predom nant frequency signal. 27. The met hod
claimed in any one of clains 24 to 26 wherein the
23. ?hrmbirhétlﬁectj @falrﬁ@(?ﬂ'l aﬁﬁbhelogsziagﬁal1t7'hfeizzg\~ld@1smn§m twnlerezsg control
) he anplitu S redoni pan requency signal.
S'Q”a’r'ﬁ@aﬁg)ﬂ%g‘ Sﬁég@e%oa%fﬁgﬁiﬁnziﬁ -of clains 24 to 27

further conprising the steps of selectlng t he hi ghest

| evel o t froma, Iura sfllt
20, oy otBRb I ISR G A E R iR NIt arraliBhdERE) fg music
Compagngmggeﬁsr@rquency band, and settl ng t he nom nal

fre of the Iected bandpass filter as said

prpé 91 ﬁ‘f“sl'cr%%'ﬂﬁzﬁ &9 USPgnal . 29. The nethod cl ai nmed

i @egb@mﬁ% 3préduntinat fﬁé@ﬁ@ﬁdzﬁe&l@@alfrb&ldﬁ(ﬁmu@fc sigrahs| -afj i ng

sai d .predom.nant uenc ,gna sai

S EpePgios e el ol S Br St Bore LR PR o

t pas\ading %tdccmtr@dﬁﬁhalam atf legsjugRCHtirsulgioalunias witgein the amplitude
and tfrequ %8{/] C&% sald con rolcglrgljtnal Ibeing dependent on said user input and said
predominant frequency signal, and

stimulating the users muscles depending on said control signal.

25. The method claimed in claim 24 wherein the frequency of said control signal being

dependent on said selected muscle stimulation mode.

26. The method claimed in claim 24 or 25 wherein the frequency of said control signal

being dependent on the frequency of said predominant frequency signal.

27.  The method claimed in any one of claims 24 to 26 wherein the amplitude of said

control signal being dependent on the amplitude of said predominant frequency signal.
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signal. 30. The nmethod clained in any one of clains 24

to 29 wherein said selected nuscle stinulation node is
w@edoeosess from t he group consisting of nuscl e PCT/SG2006/000004

stinmulation sinmulating: tapping, chopping, squeezing

and conbi nati ons thereof, synchronised with said audio

signal. 31. The nethod clapgred in claim30 wherein

sai d tappi ng node corresponds to the frequency of said

28. COfHd @bthdb Wdhed fh #9comebiBgimsl24 ® 20fdethes sortpadiepthiengeps of

node corresponds to %he freﬁggﬁéy of salFlcontrgl - id
selecing i hiphesidevehatREbiiom? plyraisiof bafipass iFrs RS /PRYVINg sal
audidTRRBalCAhd @eREsKERdING fohan falapuReqIEnel add andniettvly the nominal

signal in use aboye 35Hz. 32. The neth?g cl ai med ip
frequgngy @frile spleelied PRRARASS fifjersas) saj RisgPInay fedHicy §l9na)-

signal conprises one or nore comuands sel ected from

the group consistjng of: i tude, . frequency, . .
29, i TReumadie AMSE  GEH 2P IR ISaTHEIG Ty Goval fFansiating said
predHinght PEqUehbE sightll ddpefliihgtdn@aidBelesteamhudely stimuldfon Mode, and

_system for synchroni si n? sensatj on anqéor stinul attri on rol
settingk said fEsiaigq RregoRURAT edtPgRa FoBahA? ita7 AFAUsHY gf said contro
signdfor e sensation and/or stimulation units configured for

provi di ng sensation and/or stinmulation of a user, an
i nput configured for receiving a content signal, and a

30. COThd RIkRIG clhihedSh ang OnBasFtcRimE @4e8C1Y Whersi shid selected muscle
~ sensation_and/or stinmulation units, includin qn. imulating:
stimyialios 1SR I BAIPTEd TOE 116, STPER SPUSFIEOUR! dPusGip gimiation simulating:
tappihgC E%Bpﬁ}g;,asq%@éﬁﬁé Qfld SRMHhAtRAS AREKeBT, Shtishikd atith said audio
node, and said controller configured for determning a

signdensati on and/or stinulation cue fromthe content in
said content signal and for providing a control signa

to_at |east one sensation and/or s(f' mu| at | og unit to
31. { BByl GRIRER DA o WHRiPB:seld fRPIEi ROE GOTREPONds to the
freqdé‘h;@fé , of VB&H ?&dht?h%ig(}jﬁntiﬁ glhses ib@ﬂf;’r’éenbei ftg/m'éﬁe[y_é&ﬂltchopping mode
said user input and sajid sensation an r s i,on .
comesgandsie th?ﬁ@%pﬁwe% HHbsortep! sangl 'ail'r??g"??‘m%} Wk ?%'37-' and said
squeferzi_‘ﬁg WedHEYcopfespahdd t6 &Y fréduchicg BBdaid ot digpaiidest above 35Hz.
sai d sel ected sensation and/or stinmulation node. 35.

The Systemclained in claim33 or 34 wherein said
32. COMh& MhetBddRRIMEP P BHYE @R claims 24 to 31 wherein said control signal

comprises one or more commands selected from the group consisting of: amplitude,
frequency, direction, pulse width, ramp up time, ramp down time, burst on time, burst off

time and short burst.

33. A system for synchronising sensation and/or stimulation of a user with a content
signal comprising:

one or more sensation and/or stimulation units configured for providing sensation
and/or stimulation of a user,

an input configured for receiving a content signal, and

a controller, in use, connected to each of said sensation and/or stimulation units,
including an interface configured for receiving user input including a selected sensation
and/or stimulation mode, and said controller configured for determining a sensation and/or
stimulation cue from the content in said content signal and for providing a control signal to

at least one sensation and/or stimulation unit to thereby provide sensation and/or
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audi o stream from whi ch a predom nant frequency signal

Is extracted as said sensation and/or stinulation cue
wanw7osess r equency of said control signal bei nBCT/SG2006/000004

dependent on the frequency of said predoninant

frequency signal. 36. The Systemclainmed in claim35

wherein the anplitude of sasd control signal depends

on the anplitude of said predom nant frequency signal.

stimBftioT trethSyusbe Whekeh ﬂ@cdnﬂopé@hdnbaﬁlg%e 3Rddri’ohN@fd user input and
1sin of bandpass fllters recei vi ng
Sa'ds n%“é’ﬂ(ﬂng/o&sﬁ'gﬁh?o%ﬁ%eh corresponding to an audio |
frequency band, wherein said controller selects ghe
S fllter Wi t hest | evel output and sets
O ha RS Red ClPmegUB S Eyngﬁ eEos e teauensy plipRid sonolsignal being
depa@eamrdsqnueeuemenaehsétmqmemsmﬁmaﬂ@{ mod8. The System
claimed in claim37 wherein the predom nant frequency

signal is translated dependi ng on said sel ected

35. seiﬁbatﬂyetenanldinwd Bt ¢lai 33 bﬂB4Wfb¢eln5§%ﬁi ScHtehtl dige c8hBAses an
is set as the frequenc

audid fs?rggm antrwqu%]e %qc{énlna queﬂﬂét pigee!ds extrarted @ﬁ,@p%gensatlon
and/sestianlaiion eunsl And tl’:ﬁd freglhercy on sﬁﬂ%rﬂ%ﬂ&bﬁal%éﬁ& Bef%r{dénf"on the

r|S|n the steps of ! receiVing
freqlg%ﬁygﬂ?a@?%@m' Qﬁ?ﬁ'\qgﬁ@”ﬁ sensatl on and/ or
stimul ati on cue fromthe content in said content
including a selected

6. senﬁ%tsfygi‘?eceﬁ I n8§¥ i ma§$ dHergaehe merliteden gt gaidorentol signal

depesidgbalthd amplitulie8sdai® pRABAIHEAL reduehfsRhast | MUl ati on
units, wherein the control signal being dependent on

sai d user input and said sensation and/or stinulation

37. cu®he Slydtepf Cigtintidig SAMS3B boBE NirEHep rcoﬁith’Hb g blgﬂahﬁpoft dpass
user .de on said control signal.40. The

itord FELIT R PO 45t TP PHUga Ay SpdisaFeuency band,

wheremnstaid) costr@ieakelbeisrtbe dan@ide iitePWith Al h@ﬁbﬁ%ﬁé’ ou CPut and sets
on and/ r, sti node. 4 1. The net

the RFARA SRR o 108 selidienobaones fitenrs sabhpemoma drequency

signatonpri ses an audi o stream from which a predom nant
frequency signal is extracted as said sensation

38. The System claimed in claim 37 wherein the predominant frequency signal is

translated depending on said selected sensation and/or stimulation mode, and said

translated predominant frequency signal is set as the frequency of said control signal.

39. A method of synchronising sensation and/or stimulation provided to a user with a
content signal comprising the steps of:

receiving a content signal,

determining a sensation and/or stimulation cue from the content in said conteﬁt
signal,

receiving user input including a selected sensation and/or stimulation mode,

providing a control signal to at least one sensation and/or stimulation units,
wherein the control signal being dependent on said user input and said sensation and/or
stimulation cue, and

providing sensation and/or stimulation to the user depending on said control

signal.
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and/ or stinmulation cue and the frequency of said

control signal depends on the frequency of said
w@e@dosizeant frequency signal. 42. The met hod PCEHEGBE6/000004

inclaim4 1 wherein the anplitude of said contro

si gnal bei ng dependant on the anplitude of said

predom nant frequency signgg. 43. The method claimed

inclaim4 1 or 42 further conprising the steps of

sel ecting the highest |level output froma plurality of

bandpass filters, each receiving said audio stream and

40. cofhesdms siaimed iaglain dOovherey enEgausary of said caritq! siggal being

depdrdnt GididLelbERE YBRS IR fankifoR shRlIBESEMolandpass fil ter
as sald predom nant frequency signal. 44. The nethod

claimed in claim43 further conprising the steps of

41. 11 §R8ldthéW clalSePred S BaRE 40"AHIEN GhicSEEHG SitiREBOMPEses an
on said sel ected sensation and/or stinulation npde

audigritrege fromgviich a RredaminaridipayPeRIbNRAE SkiragiedAg sald sensation
and/Bt SfiAliafich Elteadd SRURRGENSS ofSRidcdidl sighalsdepBAds on the frequency

of said predominant frequency signal.

42.  The method claimed in claim 41 wherein the amplitude of said control signal being

dependant on the amplitude of said predominant frequency signal.

43. The method claimed in claim 41 or 42 further comprising the steps of selecting the
highest level output from a plurality of bandpass filters, each receiving said audio stream
and corresponding to an audio frequency band, and setting the nominal frequency of the

selected bandpass filter as said predominant frequency signal.

44, The method claimed in claim 43 further comprising the steps of translating the
predominant frequency signal depending on said selected sensation and/or stimulation
mode, and setting said translated predominant frequency signal as the frequency of said
control signal.



