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Abstract: An electronic nuscle stinulation system
conprising a plurality of stinmulator units (102)
configured for nmuscle stimulation of a user, a
controller (100), wirelessly connected to each of said
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(54) Title: SYSTEMS AND METHODS OF ELECTRONIC MUSCLE STIMULATION

(57) Abstract: An electronic muscle stimulation system comprising a plurality of stimnlator units (102) configured for muscle
stimulation of a user, a controller (100), wirelessty connected to each of said stimulator units (102}, including an interface (106)
configured for receiving user input including a selected muscle stimulation mode, said controller (100) configured for providing a
wireless control signal to each stimulator unit (102) to thereby stimulate the users muscles, wherein the amplitude and frequency of
said control signal are dependent on user input. The control signal may also be dependent on a music signal.
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More recently advances in electric and electronic
t echnol ogi es have all owed the use of an electrical pulse
to be applied topically to i nduce nmuscle contractions.
Sﬁ%ﬁp gcl e contractions may be controll ed
t g@1|ng of traditional or manual nmassage. ﬂ?%@ﬁz loftof
controlling the frequency, anplitude and ot her
characteristics of the appligd electrical pulses, it
beconmes possible to sinulate different types of nmassage.
Comergiigis ANBIMEIN S $beHHEGRONIE MR CES SAFRILATION an
El ectronic Miuscle 25 Stinulators (EM5) typically include
one or nore stimulator units attached to the user via
rRgheoveveehigrads. Each stinulator unit has el ectrodes
within the pad that contact the users skin to deliver the
el ectric pulse. Sone units have a separate controller
t hat Tihe inveyporeadldtys om Restdre cintl onetlaachofsélectivhiat oosamstmulation, a
g/gt:eﬂwgar{baﬁ'x th‘é"d ro?gﬁﬁﬁ%%% &J ?ﬁ‘%}eﬁ%@& Wsk% étmﬁjl&&nfé\%)l With fn%sm
e chan wi red connect
andca)nxeé@m emndenetbed gbswpb@essmbesweazt@nam simutstion ﬁimé"d@ﬁe’lp a user
‘?@ﬂy @ gial 'y avail abl e massagers include an audio
unction, uch as FMradio or MP3 playback. Oten such
massagers al so include different nodes of nassage.
%p@gég massager function and audio function are
ypi cally 1 ndependent, and there is 35n0 coordination of
the functions, for exanple each node of massage and the
par g}hgééﬂsa%a lgﬁcjsrlltgeehg.'l(/)ég?grﬁﬂgﬁy & its Wiixing l?/rt;d therapeuﬁcl ;lyrope_rties for
[ ener, in__ .
ERPF o TRGPOBBVT 81 G B s (ol og et G Y rrer dotalcs s
rs!amnglaantiltberapwt@ hewefit, Foreexanipde nastc dragthéaalidiel may ko epvided
sensation or
UIM FQ%%%ggéﬂgx?%yﬁ %ﬁn%ﬁ%@bb ﬂ{éorﬁ%sg%@%m si mul t aneousl y
dellvered to the user. 5 A need therefore exists to

addr g3 a&cénaf%va%ss of elbbfc %he\éfec%,q@ |t@dﬁ%oioéMaMé&l the

accordance w first aspect of the inventjon there

eqvi Hedledrica naiserte Hecanmliss Iepiealy ﬂm ingups UGSt eqpiractions. “Such

rﬁ@mu b&ltl@t@ﬁ:or@ :masd Ibaldohyouazﬂ wtdimubet Dl fBlirgSofceaditicpar edmanual
user

for
wees avs B Sdinaile Bralty o aw oo depareis o e
apipiierLiblattosal owkess jt becarherdiasgiblrio isinuiate diferand iyPpe)of reessEae-
recei ving user input including a selected nuscle

stimul ation, ) ) ]
Commercially available electrical pulse massagers or an Electronic Muscle

Stimutators (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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15 node, and said controller configured for providing a
W reless control signal to each of said stinmulator units
to thereby stimulate the users nuscles, wherein the
aR) doh e egnd frequency of said control signal (?&mmmmmr
dependeéen on said user input. Said wreless conne

may conprise a Radi o Frequency (RF) connection. 20 Said
system may be an electrical pplse massager or electronic
nmuscl e stinul ator. Sai d sel ected node may be

sel ected fromthe group consisting of nuscle stimulation

simul gtin ueezi ng_and c j.ons

thor et g B Mo g Bl B v STBERE o eer

th‘eeqnlmml’y ha¢ taglei do conter gb m&thgif@lotrva synuﬁmnrsbm:tn\/\eﬁetmelsdneatron or
[ he, £n cy of

sal at;o?'r tr?\gq}ébg@%n%lgr @go%te%q Jrrb‘ﬁgr?eo%élyfglrJeredgtgFﬁgHs}E d said

squee2|ng node corresponds to the frequency of said

contr gl [

Conneat oo FREore el adB0y & IR e e A

wherein in use one RF channel is allocated by said

ot akYer, said controller and each stinulator unit are

assigned a unique ID, and said controller independently

controls each stinmulator unit using said assigned |IDs and

sal d ml deoakack ahiaRn@st aspdct of the invaatiod 1B&BLIE Phovided elB@ibnic

commands sel ected fromthe group

§fmﬂla{]°o'fsys*§f‘rb‘fqrﬁﬂ'a'é‘g frequency, direction, pulse
Wi dt ha plugaiify afstimiladnr unisngeniigued for meiscle atirstlation dfianeser, bod st

off t u d_comi tlonsth 5Saj
o 1 el ATBURNT WA SR RRRR Lol SRR a1k BB incpting
str ameldacg. configured fdrrrea@ong daerciaputi itdiudings e celwgtedispeede sfimuiation
e, ANEatd ccb'ﬁtrbl cSnﬂg%reQierNorgﬁ%REa Wr%|e%s §¥|§{Fch EBHéﬁ@ ach of said

El'ectronic

sifaulgier bt "%ttF?fﬁPBétSB'PU'GFﬁ fhe H%ﬁfﬁr@’ﬂﬁc@é M‘Pr%éf&q @mplitude and
Fbhuankbabi @il @intral diger beidddepangert of waideref iaputpr ovi di ng an
nmusic signal to the user, and a controller, in

use, connected to each of said stinulator units,

i ncl uBaidgvireless perenetiiomenayordhigee eRador Freqeecy (RIG cosmaction.

i nput including a selected nuscle stinulation node, and
said controller configured for generati a predom nant

f r equediE pysiprgmedy erasrriedic! puisd wassagaatr agamomr@ muselewiimbiater.
a control signal to each stimulator unit to thereby
stinmulate 15the users nuscles, wherein the agg}rtude

fr equ\%?nyS%?Ct%da mPAEoREY ote §F'§ﬁt§p i ntﬁe d¥pEn RIS Qg ingpiscle
sigmulatiompeihuiatt: $aipthgp tlesbping amiecking Ge rembiiageral thereof, and said

tapping mode corresponds to the frequency of said control signal, in use, between 1 io
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 1D, and said controller independently controls each stimulator unit

using said assigned IDs and said allocated channel.
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The frequency of said control signal may depend on said

sel ected nuscle stimulation node. 20 The frequency
of said control signal may depend on the frequency of
S@lohopy@RERM nant frequency signal. TZ; 006/000004
anpl itude of said control signal may depend on

anpl i tude of said 25predom nant frequency signal. The
system may further conprise g plurality of bandpass
filters, each receiving said audi o signal and

corr %I@D@ﬂtrﬁlgstdrﬁl Ay @bkﬁf)t%efd’rﬁ% SREY coAMEnd IV RId T rHa b group
ect. the bandpass filter wt

troll
%ﬁ%ﬁ%@@ﬁ% Udsuﬁﬁ%ﬂ%a'fﬁ%vnsvéldsetm Rrgea t"@%fr?raaga i me,

mfstohdmeebesttafidiniem sbpalkse sf andtcembmsti@sitiderpsfedom nant

frequency signal . The predom nant frequency signal
may be transl ated dependi ng on said sel ected nuscle

st i mBaigk wisresgsdeneciprimal ée peeatiom thelHEH® 8e/itmé glasiigdal
may be set as the frequency of said control signal. WO

© 2007/ 081284PCT/ SG2006/ 000004 4 Sai d sel ect ed node

may B 2SEIrECB IViEr dAPENE FPEeipidbm diventiigthere isueyided a Music

%btﬁf’dhl@éd gactsdrﬁw@édsengnmmg@pmsmcgn@ﬁﬂh@g, squeezi ng and
onmbi nati ons thereof synchronised wth said audio signal.

58a| @ne apPPIRSIRRCTHRYS edtiewep anusslersimuftien pleheser.of
sai d aGAiid @Iste‘ﬁi @A ploviding dﬂasms,mgr\é?mhéuéeﬁ érQin sai d
re

cont PopShusta i U SRR Re, ettt T SRR g giuding an
istgiaezionfguretior coeviag poadspit includigfar edpeshioyusie imulhtion mode,
a‘}ugrgafooéonﬁﬂoﬁ’é}aéonﬂéd?ey% ge?lgl%\‘ % ggﬂ—gdon%ﬁm'f%qp%% s@d{g}aﬁfr&ﬂaéaad

y onprise one or nore Cco sel ect P
e AEd B Proyifig @ oerdrol siges) treera, stigiufaia tung o ﬂ}@tﬁby@tlmu ate

iM\é %E\"e rﬁ@dﬂlasu Rhbieie the' éﬂ'ﬁilt&’c‘}é"@né rBBuerBi % lsaRiNcdrtidE sigha! iding
off time, short burst and conbi nations’ t her eof

qeﬁer&teeb%%% BSaRIPNT 8N Faid B’eﬁ‘é"ﬁ'éé@t fSAURNEY SigRTlent i on t her e
is provided a nethod of 15el ectronic nuscle stinulation

g g FE EJP P%thgﬁ%e %é tsgﬁu g&itqoﬁ) %cl:q%lsg Iénn % 3§p%rnd | g ustaldI gglleclfltgtlti nrguscle

stimulation mode.

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 ampiitude 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 oufput 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.



10

156

20

25

30

35

providing a wireless control signal to at |east one
stinmulator units wherein the anplitude and frequency said
control signal depending on said user input, and

st a users nuscles based on said wr
c{’odr?{grdl())ﬁ}s%#gnal 20 Said wireless control si gng&ﬁn%foommm
conprise a Radio Frequency (RF) control signal.

The stimulator units may be e ectrical pulse nassagers or

el ectronic nuscle stinmulators. 25 Sai d sel ected
node 9@y e %Hsdmépqs@ %Q@ct@ﬂof%ﬂ?n GRE Sdrstip QﬁnQ§ttn§“§fc h‘FE‘Jscle
stinul ation sjinulating pi ng, choppi ng, squeezi ng

UmHiRtiont .Sa"ﬂ%'afmer@@fﬁmgan@@ama t%%’ﬁ?%i@g e ewwle%iwaﬁd@ereof

§@chlogisbd aaneme yudb sgahld control signal, in .use, between

1 to 10Hz, said choppi ng node corresponds to the

frequency of said control signal, in use, 30 between 10

t 0 358Hd tayptnﬁgsacbcﬁb mabuerﬁspgwdmdﬁe frexqureesyp@fmisﬂ tamtrbhgignal, in use,

LEFRE T, i Bl PO e iBonadals Yo e BrTEBar Bhgad nio
sgnaghimnet,, bdBerysitgripngbHe, Lanidqsaid |sQueringaimdde orimespdnes to the
%@?ﬁ%@%@%@@ 88% 0000%%% 3okz. i ndependent |y

controlling each stimulator unit using said assigned |IDs
and sgdidl cahttdPsighd S RRIMBLe one or more coﬁﬁﬁeﬁﬁ QQI@E’[@H frﬁi*ngﬂ@broup

| Se._one_or nore . conmmanas sel ected f romt e ro
%%‘Sﬂ%ng{ APpifude, FFPB‘&E@MF eclign, 8@?‘? Wi, ;RINR P {ingt ﬁmprﬂgmﬁ tﬁ’)ﬂe
bist dnne, HargPofloms, shoRBurspHh® torfiindtibh®thekief. st of f tine
and short burst

In accordance with a third aspect of the invention there is provided a method of
electronic muscle stimulation comprising the steps of:

receiving user input including a selected muscle stimulation mode,

broviding a wireless control signal to at least one stimulator units wherein the
amplitude and frequency said control signal depending on said user input, and

stimulating a users muscles based on said wireless control signal.
Said wireless control signal may comprise a Radio Frequency (RF) contro! 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

stimufation 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 control 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 1D to said controller and each stimulator unit,
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Said wreless control signal may be based on the | EEE(r)
802. 15. 4 standard. 10l n accordance with a forth aspect of
the invention there is provided a nmethod of synchroni sing

aRobBhPRkIRNi ¢ Muscle Stinulator (EVS) 10 muSi GcqRERf0kAd00E
the steps of: providing a nusic signal to a user,

generating a predom nant frequency signal from said nusic
signal, receiving user inputsgincluding a selected nuscle
stimul ati on node, and 15 providing a control signal to a

pl ur ﬂid‘ebé’nd&hﬂﬁ oAb UacH rﬁtan&lathLﬁ—‘ﬁtQJsﬁigt §8d asddriddude Aadcsaid

freq said control signal depending on said user
aflomgird %ﬁﬁ“@a. d predom nant frequency signal, and
stimulating the users nuscl es dependi ng on sai d control--

sign 20The . frequency of sai ntr

R T A A

otcammimdesfrgqmncym:yredwe pds®widith aafp eguisme yarop dewh dme, burst on
Q‘bﬁ‘ﬂgh‘ tsignal . 25The anplitude of said

n@f)nt@‘g} SI gnaﬁ'a na epend on the anplitude of said

pr edom nant frequency si gnal . The met hod nay

furtkefy @F&%Iéﬁn&%{'@éhﬁ&% eglf)as%ﬁ bR &td @@Mzhfsgméﬁdar@vel

output froma plurality of bandpass filters, each
recei ving said audi o signal and correspondlng to 30a

audi ¢, E&&%}eﬁi&emm@%nh%ﬁeézqiftm@gwémnnﬁéloen@brcfvrdeg UeREtod of
of t he sel ect ed

%%waq,a% [Eﬁﬁiéq)mc Mugcle Stimulet e{ﬁ.@?}{gg}% ro?q(g)?iglﬁg e steps of:
conppraiiid@ensisiesynelfto traas! ati ng the predom nant

st et FRfuoRERA Rt R A B ERAER, R ©
pr e d oedeivingt user '@qh*én@ydlm @ﬁeuecte@ muBGe ﬁ’@r@da@mdyo@f agdi d
cont Lol\idd?8 Fbntro\¥3naPR 2 BRIARAG it QAR AR Ein the amplitude

and frequency of said control signal depending on said user input and said predominant
frequency signal, and

stimulating the users muscles depending on said control signal.
The frequency of said control signal may depend on said user selected mode.

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 o
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 franslating 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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6 Sai d sel ected node may be selected fromthe group
consi sting of nuscle stinulation, sinulating: tapping,
choppi ng, squeezi ng and conbi nati ons thereof. 5Said
L@BQ%&?BERQG may correspond to the frequency Qfeya@hshs/n00004
control signal, in use, between 1 to 10Hz, salg choppi ng
node corresponds to the frequency of said control signal,
in use, between 10 to 35Hz, g@nd sai d squeezi ng node
corresponds to the frequency of said control signal, in
use above 35Hz. 10Said control signal may conprise one

nmor e conmands sel ect eh% rogrér}e roup consi stin ff
arrpl it selecied g oAt y 12 i e 8P YR dBe \graym copsipsuyfl muscle
dtirimation SUIAPY tabpinE chbpHisd, sqmaetzingﬁmd bumsihamfrfs thérass,
short burst and conbinations thereof. I n accordance with
a fifth aspect of the invention there is provided a
syst Said tmppihﬁswﬂehnmmeagomidnsm frequeanydbiogaidstantrol gigiadrin use,
u,? Gfo Mr sard 8”}%&%% 'dgl?z% re%:p%'rmg 't tl%gfre:%_[&l 3? rof QBB %ontro!

nsa I on an on uni con ure

mrmm i vep, skaﬁs%an 46 tandfrin andi sald @ﬂh%ﬁiil"tsf mpdgsenmespands to the

frdipbey Blakigd rar'srgaauaw%gt&rbye%bgﬂal, a controller, in

use, connected to eac aid sensation and/or
stimulation units, 20 including an interface configured

for r%bﬂdtr‘%ﬂsr?% rmdyrb%H‘Ipn!;é‘Sr'réJ&* M6redoffthfes %Qle@t@ﬂ $df tﬁé‘ group
and/ or stinul ation node, and said controller configured

goppising & ARitee: & egans %t IS AIoRNBYISY WEHH: FAINRUP dFec e JoR time,

bupg AR Blirst & Girib,bheABLLDENEE@RAatins iHeasof.pr ovi ding a
control signal to at | east one sensation and/ or

stimulation unit to thereby provide sensation and/or
st i mihactodatae wittea diitbraspedi erf dieninvérdioodnereds peivigled|a system for

g;p@r%ﬁ sgrga%@r gnd’)éresrtrn{r%%&{g P Gs e i Jc%%?e%é%héf @orﬂpﬁjs/r

quency sal d
si gn aqnermymer@ rsen%ﬁf'@ﬂ g eor Srelleina b SARTEFashioR AENEING sensation

é{d/dﬁéhr%hl'aﬁéhé'@@ser 30S8ai d content signal may conprise an
audi o stream from which a E}ﬁedom nant frequency signal

may RS gt eeaiving:a s8N tSRElat i on or stinmulation cue and
the fg @cﬁﬂr@ﬂ&)’mouses absheerAtts @hols bosd s@f&)ﬁtrdﬁﬁﬁcﬂ]’dr gimdidien units,

mclScﬂng gg){nterface conf:Bﬂr%é’?"? rggenr\tnné ruge Lﬁﬁ&% rnéclu&ng a’selected sensation
and/or stimulation mode, and said contreller configured for determining a sensation and/or
stimulation cue from the content i said content signal and for providing a control signal to
at least one sensation and/or stimulation - unit to thereby provide sensation andfor
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/for 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 sighal 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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7 The System may further conprise a plurality of
bandpass filters, each receiving said audi o stream and
corresponding to an audi o frequency band, wherein said
CRRtfoPhdsElsy MRy sel ect the bandpass filter mdt@C? 2006/000004
hi ghest | evel output and may set the nom nal 5 frequency
of the sel ected bandpass filter as said predom nant
frequency signal . Theypredom nant frequency signa
may be transl ated dependi ng on said sensation and/or
stimul ati on node, and said trans|:ated predom nant

frequency signal be set as t frequency _of said .
cont B SpEREMey fier Somrive, ke ah B GRER Mipre; G receiving
sakiprdiio sifeatnhendi cowespdndimgtthen audis-flenoarcgiédnd, wieirdiodai@fcontroller
: | Si ' nd tinul ati f au Wi th
LIS LARER AL St W hBes (Bl Bl P30 d g, 1130 Mol
ficgueraytof Biegalgrted baoditass fitaras saidseetdoatinant raguehoy signal.
stinmulation cue fromthe content in said content signal,
receiving user input including a selected sensation

and/ dhe $fademingnt Geruspelesignal may bedren§lrigdiigpandinghen siid sensation

SHHBR aﬁm&f@ﬁoatmd;c%aﬁhd 8418 raRLIBY bRRcARBhOFeRih&Mdigid Ry be set as

units, wherein the control signal dependi ng ‘on said” user
o pequeamr saidForEdSinpbn and/ or stinul ation cue, and
20provi ding sensation and/or stinulation to the user
dependi n n _sai.d cantrol signal,. i The freguenc f
sar o T aerEes Mifa by Saedhd hventpn thf G pletidss ol o
sgnchiranising senshiiin on/oreteuiaB&Sal d usmibre ceitgnaignaegomprising the
S?eg)%t‘f.i se an audi o stream from which a predom nant

equency signal is extracted as said sensation and/or
st i m@e@Eingra eutenasignalthe frequency of said control signal

may ‘&F{%ﬁﬂiﬁe_oé“s&%%ﬁ&{ %ﬂ&’r‘éﬁ%ﬂfqﬁéﬁo%a&% 951%9'@81 Jaﬂ{?e"m b S&Hec!%ﬁbént
signal. ) ) ne anpli1tude of said control signa
Siggy! (RIFEING USHT ipPi inpipsing JeRlecsyd seapationGRmEed simwatinn mode,
Irh Gletﬁﬂ%h‘ gS?gétﬁl:trol tsi_gnal to-IEBle ﬁﬁgth Bﬁfl slréﬁyatal‘ourédta%rt ﬁ?mﬂo‘ﬁeunits,
e .steps of .selectin e hi S evel outpu roma
BRI 4 yo B! BAp ASEhI T BF b eH PEdePUY g oaTatPaYor
stpledon surdamdbr r espondi ng to a audi o frequency band, and
tti ; ' t .
S G RCHAT At ARG 19l SRS LANIBARS sgna
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/for stimulation cue and the frequency
of said control signal may depend on the frequency of said predominant frequency signai.

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 filiers, 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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WO 2007/ 081284PCT/ SG2006/ 000004 8 The met hod may
further conprise the steps of translating the predom nant
frequency si gnal depending on said sel ected sensation

dﬁﬁw&ﬁis?“' ation node, and setting said tranghadSthenonoos
pre om nant frequency signal as the frequency of sa 3

control 5signal. BRI EF DESCRI PTI ON OF THE DRAW NGS
Exanpl e enbodi nents of the invention will now be
described wth reference to the 10draw ngs, in which:
Figure 1 is a block diagram of the hardware conponents.
Figure 2 is a flow diagram of the system operatlon

Fi gur Ehes medhod msysiyelpen ¢empiisewiner sighs M, tansiptipe the | edgminant

Rty ispakedRhdih %n'\@él@ %@B@B@ NdePsatibr A SstitiulatioR mode, and
Eersg;])_ectlve Vi ew 0 gure 6 i s a block di agr am of '

Fincr B2 JrRs RS %fedw'amteffeﬂurﬂgcyas'ama'&ﬁ iheoffeé?g‘P%ﬁ% sgid control
bigadl. vol t age charge punp. Figure 8 is a circuit diagram
of a high voltage bi-direction switcher. Figure 9 is a
fl ow di agram of a w rel ess conmuni cati ons protocol.
ERAEQUESCRIPTIGN LRITRHPRAWINGS exanpl e pul ses generated by
a TP. Figure 11 is a block diagramof the MP3 player

unit. Figure 12 is a bl ock diagram of the equali zer
subunExample embodiments of the invention will now be described with reference to the

drawings, in which:

Figure 1 is a block diagram of the hardware components.

Figure 2 is a flow diagram of the system operation.

Figure 3 is a perspective view of an MU.

Figure 4 is the block diagram-of the MU components.

Figure 5 is a perspective view of a TP.

Figure 6 is a block diagram of the TP components.

Figure 7 is a circuit diagram of a high voltage charge pump.

Figure 8 is a circuit diagram of a high voltage bi-direction switcher.

Figure 9 is a flow diagram of a wireless communications_protocol.

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 inferval.
Figure 14 is a {able 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 inciudes 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 menitor the delivered massage or stimulation.
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Figure 13 is a graph the waveform show ng the band | evels
during a 4s interval. Figure 14 is a table show ng the
command structure between the MP and each TP. 25Figure 15

I woRobH@Ydsdi agram showi ng the synchroni sation P%f'r/s &)6/000@04
music wth the massage pul se frequency and anplit

DETAI LED DESCRI PTI ON 30Figure 1 illustrates an exerrpl ary
enbodi ment conprising a Master Unit (MJ) 100, including a
user interface, and one or nore slave units (TP) 102,

each Hl@ﬁbtﬂjmﬁgfﬂemﬁé}mr ofOthe SdykiaHI, a‘!rpétegeﬁﬂocﬁi\e UEBE sblkkts the

At FoPp Dn B ML b 350 A% BRI ARLLNR et Hinel fspppitc

TR¥)1 @omyenéretzt tes retifedunt fie efaxtimulEBorl OR, stépo2@losxch 0P @adhterprets

TRcHna AR SiBh5E T85504 P usdk. PHp 2B v ¥ moniors e

qyaliversd pylses aph dmeeesanorfindsche yeriesantrolsiginad gn 260 208dhe puises

l fedfhe 202 t he
ikttt D ST

generate the required node of stimulation. In step 204

each 7H é'l&ﬁndaﬂb@lé@é fbH dolof TRORAI'Bnutd Rl nddid &f@ﬂ@h%ﬁﬁ body
the require ul ses. In step 206 the MJ nonitors th
e DL Hrgier fo RedistaTye PUFPHER bhEoTEked o Smulate

tappitg, Gdhoﬁplmr al squbering REMR 0BmabeigpUTIse Seladton A ke @E&HgE Gode:
%Rgﬁ/ 1ol E{Erﬂgg orllclaé)gmog rggéaﬂthﬁ: puI ses are stopped.

rica Ses stimul ate the
nerves of the hunan body causi ng the surrounding nmuscl es

to CQutd afibodilBR iRYRERS Al BReOM P poegonrrﬁmﬁéa% Befietd the

tappln opplng squeezing forns O
GOEIRSBEN @nF@TeXﬁn@ ertas Shbyeayeudo! imiedfsiit yia &n@gﬂa@ 16 RFichannels

et Qlstodtlsdl AR dER6hArolohe, MU. One

enbodi nent incorporates non-directional or RF
comuni cati on between the conponents. For exanple the MJ
may @aitheolemibpdient Gncbpovdtes epehainisahien b6 ttRFapﬂ%ﬂnﬂIl@s to an

akﬁlﬂ:s. ggalz rrb%gg %Uﬁ'gr‘}sactgwg%gggfeo% fr é&en%g aindlor an?thr]:lg For

i'nCor porates sync
ppPledhe pulsse snaydeasyngraniseds Ingfn%r:ruenth@ﬂdsymginmmw@athed‘heaf' of
HBMuEel ate to frequency and/ or anplitude. For exanple the
pul ses may be synchronised in frequency and anplitude
with the "beat"” of 20 the nusic. A still further

enbogk I%Blmfurlﬂlitﬁ?éxﬁﬁﬁtﬂﬁl@ﬁ W&@Bfe@&y %ﬁdhﬂfhls@froﬁﬁﬂséﬁnlséﬁbn and/or
on

TGRSk Beden S ealie e prisi vl The *anealis ! ebansie on

dudionstrshime froouekicmeyeh mapterextrbedd to ddietrainaiwhenvdnarhoanid apply
slaﬁggtibﬁ aﬂ@/&l 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 andfor srimuiation mode. In step 1606 a control signal is provided fo 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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25 sensation and/or stinulation to a user. For exanple
the cues may relate to the frequency, anplitude or the
"beat" of the audio stream As seen in Figure 16 in step
108Q¢@ 0600 ent signal is received. In step 16@&rAg2006/000004
sensation and/or stinulation cue is determ ned fromthe
content in the content signal. In step 1604 user input is
recei ved including a sel ectedpsensation and/ or
stinmulation node. In step 1606 a control signal is
HEQ&IUﬁdeQ a plurality 30 of sensation and/or

on sale HEGIO8 hshowdisE@abundEnEar o JRAOR <or I Ra o

mm.TFI mQS\h@pndﬁﬂlaotel‘@nermﬁhawheBI Tl irtgifacs 106 includes 6 -

S8 o AT b FEB08 5, TE5S Rt BBl g MRl Rer 30 o
aresatiagalistigus 806 hown generally in Figure 3. The MJ 100

controls and nonitors each TP 102 via one or nore

conmuni cati on _channel s. The user interface 106 includes 6
cont r’a¥eTige i higttnd tspoeraprreais Al dre Bbbare showndp &g g9lptiedhe

bperatitdi eAtite pnmers %Qﬂn@nyd daRGkat bganal mﬁinﬁ:fobl@oll%g@loo The MU

PRRORESBE 000 12 Sitiecisgebdts SAMGRS oheuRISi PopbTenkirh 52 and the

M 304, B@Eﬂ NYecalaFQe@bl@Cmfefﬁhd)@I’s A& toTﬂSIr@stJ power to the MU. The
ler 400 is c% ed to t cont ol s

[%nqﬁe{rgﬁg is Led fodE Ny {rﬂr@ siggP mg@ﬁl e 40@ allows user
toeshat gea@dseg@ atdder hé@ﬁemﬁy uus&irbwh Gufivoy e apouwssd bacohhid the

ssagg %1}%%‘{@018%‘%&? @toﬁoojjggﬁ gs\‘?\ussteg gé lréIa{?tés‘? e% 'i]r?at Maé o $BM. The
frvicsdydomptikis tqﬁ@e‘ﬁﬁ@%mlwﬁfﬂ'ﬁ/tﬁémﬁatmt tons 408 are used

to control the massage intensity. The start stop button
410 is used to start/stop a nassage event. The device

but t oHe44Y migropentrolierAd0 is g eﬁ%ﬁaﬁ ’EI‘EIC‘&P“"FIﬂe'E MC%%‘?%TI@ Ths MU

hiteodhirdmeca@riagidasy: | er 400 is a freescale mcrocontroller
808 16. T er 400 includes: 1. One

par aI I ngngagraﬂ%@%ggbfq{g @g% 2. At least 18 I/O pins

f 0. conft lehsti 1@ $irB00r {dBirar inputdisae (Sterit Bnds; tigtekdity Up; Intensity

| nt ensi b}ﬂwg@n%@wﬁﬁ) DAL by égﬁa 4:CD control

signal s firmvare determ hes how the MJ
m crocontroller 400 interacts with each conponent, as

WI I I I:rfé fleseid m%darﬂniiliegfhow-rb\% faur nwm&n?mebatob IMéra%tsTwnm Sach
r I gn
G E s 87 s, GRids Bl 1k PoRa ey poti Ml 4T Mipe spmes A

& pordypiniighssiingd &b alily thBifisnpdrs to dstecdhewvhéthertthe dé\queﬁWﬁTeel\AU or

Etl JI]@t A I’u %ﬁgil a?‘fahts pin [ndtcNHas o thevfs'mwglret thgt tﬁe): device is an MU.

Slave Unit (TP)

A TP 102 is shown generally in Figure 5. Each TF 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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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 el ectrode pad

TP is connected directly to the e
50@% ebeg §é2§%§000004

Vi a tmo snap buttons 502. The snap buttons
also doubl e as connections between the high voltage
el ectronics and the el ectrodgs within the el ectrode pad
500. Each TP is operated via a power button 504 & an LED

' ndi Q@éf@srrmé QﬁFugur&b the compo:%%ﬁ@tﬁfr a9 TPO OE'@%E&)V@] ih rr\r%re detail. A

REReRGTEr 68 BB SR o A e i DhEnS oA tae switcher
@E{l&feaicmrer 60N 504 thle NFED) hdigatos 964. The powddhutiohS0p tseessed and -

RS OB 8, EFAOL TR PSR, PREP SR 2% o

iigedtasani esnergertch etc&;ﬁsﬁenﬂuﬂm,empmagmgbﬂmwﬂr®eﬂieibsﬁerbr§06 & used

BIASRAt TERR 1o e P B PRERBINE gt ror
e highheolthgey bwvitcb bt 8fetogdafiverdbe pulse@wp@!ww@e% 69 eentiiegried into the
é/ié’#tﬁo"ag%aﬁ% the high voltage switcher 604 to deliver the

pulses 'to electrodes 608, enbedded into the el ectrode pad
500. 10The TP mcrocontroller 600 is a freescale

m cr ogRNt P SlidredontybiRPG8EISLS freBath: hkechblrdied MO9S0sGN6s. SRFFEthe

trol T t .
TS S LBaMe ook rtsdlopuii b PG Sribler bR ke
t.hanng isast WV (dilseVigidth Mio@latitdl) tca@metsh mrgetomm@ atitigh voltage

0 "B B e aereeeert: MU ER R P quanBfospro
ﬂrasisafgienmm@emdth@ff@mnm nigssagopuito Di gital Converter)
%0 COoptd %bc?@'ﬂgfzgt@rn;gﬁ? do%&{b? 1o cdMhrol BEmB® ?%%efnte?lgitﬁSf the

east or key nputs (Power) and
’@éiﬁﬁaﬁeffpléﬁegnal S. An 1/O port pinis aSSI gned

" At 18t h B gOTiHsTwaeS iftRiEPEWaE anbeEbatontriissighalsl ce i s
20the MJor a TP. Alowsignal at this pin indicates to

the firmvare that the device is a TP. The firmvare
det erm Hespoitm shesifRedriccsimooiht Miahvee EOOmIn waicdrshavielice is

GEFLEETETE Py b B fEREl W rhde v PR B e

TP m crocontrol |l er 600. The duty cycle of the PWM si gnal
614 captf r%w?aré rb%téfﬁ’lkﬁeg%u!v Ve rpatn P BR YR teR@eInRIM IR With 1kch

from1lV to users selection of intensity using
QWOW’&%%WN#F?S‘F{@% ifﬂ%fg deterni nes the duty cycle of
t he PV\M SI gnal 614. 30An exanple of a high vol tage

o R AT A S O B el
mhmcohlmilgr ago dfheaduthp uycle aptei RWM @i 6THeoftrgh thm\?clﬂta@leve! at
r%ﬁ %Ittagg %ﬁtph? 610 fofh %% f75\9 @é tfﬁe %'érg %EIeSt?o%aDQ'il{tQﬁsityz gging 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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WO 2007/ 081284PCT/ SG2006/ 000004 12 The PWM si gnal
614 fromthe mcrocontroller has a switching frequency of
10kHz. To achi eve 70V output at the high vol tage out put

646, 20697/0§ﬁ§ cycle of about 60%is. required. g:%o}f/eooom
cycl Iscretely controlled over 120 normalized steps

5The high voltage output 616 is provided to the high
vol tage bi-directional switcher 604. 2 nmassage pul se
out put PWM signals 618 fromthe TP m crocontroller 600

are proavieetsigial sNerdh % MQMC%%O@%&&Q %&m&ﬂfh w&a&g} of1BfHz.

irection frequency and U se wd massa

eSeYe TS ik b g Bigh Blipgx AEPUGE p? BV CRsioqor about 0% is

1RQGitd0 The Gui§ icgirdls dsefbtélg camrofeXovd?REb nbdndib&s Jibps.
m crocontroller 600, to nonitor the delivered pulse. 10

An exanple of a high voltage switcher circuit is shown in
Fi gurBeghigThatage watpshfts iswirevideoiuib o hiBWbkaggrialdse@ibBalfswitoher

é(ﬁg SZITELIa\Q}e&%%O[F&éE %bteﬁwg%\llggég %1:%61%1}1 I‘?\@% Plpﬁsggn%q;roﬂaf 600 are
:zow@m tge bightveliaget svéichirr@ddiqosinol ﬂn¢ dicredinie yreguenqyung epuise w:dth
o tHE hné?fméégg%é Huigé%gtrhé IR \Fbﬁaéé‘gv\?ttcfh@? ?Qﬁ?ﬁﬂld@@ %ymomtlprm%s;gnal

Nor mal es are set at alte
trsle s Nuinpe tp HWeaT Rmisgreentelieg Bt éy mepitardhe ¢ ddfivered PUie.
PPON & NPON signals are both PWM signals with 512p.s

pul se, wi dt h when the pul se frequency is bel ow 10Hz. When
the gul S %H@W%@V?‘@gaﬁwwq PRIt i ploown I EioUg Bt thaampesage
fulnolgy RVHMGIdnhREES it te TH mited@hirtike 0D wrd Kiwn as PPON 800

CALRIEEERP 430 HRrERoRE A PR Buro IR Bk <l e
Ochoy freq@cpoad wilke widir of the comersifinginghieto ighumal batyeNomnally
the ‘BWséé]al‘é'?s@t Q’ dl t@ﬁ%fe%gl%? f}tﬂ@ ﬂé@%ﬁ%ogg%ﬂ'@g f&é%{&%&ﬂc“&g

When NPON 802 1s |o ogl ca
04 808 & 08 810 VVI|| turn on causing the current to flow

i n angfhasodisl RPONOSIgr® 48l PN Q”RaIS %mes%tzhgeélséwm %h%en
The frﬁ% % of the output pulse is control bet ween

the pglge &3 BPIPY "BUFs\é’hPP é&m@ﬂ%ﬂr fé@qwamqabme fPHz.dhe, Pt“se
WIBtha/ahé@frﬂ@ 6306 8081208, wiRlh &Q:Ie&érﬁﬂ'&é%%)&hé bﬁmﬁb@é@@ﬁ'@le  massage

sEeybenr pRL e s AER b cisRbe oo %Rt bafpllew 2

80dr& @At80S Wlwuirsorn@nsing tiedhiply valiage o BovpinGibe dirstifey tb ki@ electrode
il ne R 990 ANAER doae iy hER S EPONTHRY s LL:PRE R 205 &

provi ded ri-ng signal
(h& @ﬁ@owhttmrol ¢repam th?éhqnsrenu te dov isiapotier dipeteseiot e tdketrode

RRAkEHE 8Nt going into the human body. The current
signal 1s used as feedback to control the intensity as
wel | 35 detecting whether the electrode pad i s attached.

The TRelRgLsttgSorane autbONBlIsLisCadntrBifdd between 1 ~ 200 Hz. Generally
pulse freguencies 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 microcontroiler 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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WO 2007/ 081284PCT/ S&006/ 000004 13 function when the
el ectrode pad is not attached (detects when current is
zero) as a safety neasure. Non directional/RE
CWH% ons b5Referring to Figures 1, 4 an ,
cormunJ{ caﬁéf‘on links are shown between the var ?%(gréér%g%amlo%og
in the system The MJ 100 incorporates a single chip RF
transcei ver 414 based on the éEEE@ 802. 15. 4 standard. An
exanpl e RF transceiver is the freescal e RF transceiver
I {

Hebodten 110 e M DR A R R el ORGP erd Tty
@e2sUrd uses an RF channel to comunicate 10 with each of
the TPs. -~ Simlarly each TP incorporates a single
ch| p RF transcel ver. 610 based on the | EEE@ 802. 15. 4

e AiFpetienal iR CoppnyRicatigBnt rol | er 600 is connected to the

RF t r@é?éﬁﬂg VSRl Visam Shile é@maumbaﬂaarmké aﬁeeéﬁo%qaenpé&nt the

612. O her conponents al so_connect
YatigHs SrdHisR 4 “ﬁ vel e@’ssTE%MHJﬁW HFP'ES’Hrat?So¥ S&b@?n%h'% RF feansceiver
hﬁ'ﬁﬁt&bd Rethe IEEE® 80N11RAdendandr AMdxdapleRtATuaiscaler witichireescale

EE?ran 9\%‘1 51 %16 Tﬁ% ?\)ILQ &?cqoc%ﬂgo@‘ 9,86" %nﬁe&%& ﬁ)utﬁe HP tﬁ!lzﬁgﬁ%ver

ex anp a palri ence ween
&14\/|alafao$P|t Gﬁesaiﬁimbmwacqa)m@t 7 @@Dusewfmh RErrbapuaidy communicate

?‘Wﬁfm -fl' and MJ are pressed and 20 rel eased, the TP

vvake up fromsleep. In step 901 when power
button at TP is pressed and held for nore than 4s, it

will @Hﬁéﬁy 5&@1 ’Pﬁh:’iéo%rﬁé@%e&ﬁgle %ﬁ%srir:ttrg%s&@&ge d48Ybadkd MH the

for nore conti nue sendi
m%%@ "c%ﬁ%ﬁ%ﬁ{@r Y‘“&TP WE?}OCQOE?’W 509 fsconppcted g’e‘&% radranpgeiver
Steva A8 tSanal Fereintdiatbey polifs1& Gldeac@npE®ngnedy Oscennéet by non

G e T LR P M

TP will then exchange ID with MJ using the RF channel set

by M"f orger for l@]"&ﬁ c&rhﬁuun"ngﬁe &utﬁﬁ'F%hﬁ‘BQ%bﬁa DAYKiJAEE @nd exchange a

est ab may conmuni cate. In [b?
gmuet Po}b ﬁvuer@'nmlﬁ é?rQUf%aayh@veﬁ e@ﬁvlﬂaﬁeawcmh@itwaﬂn taadk 8r U for

Rdp@pede. TR s@apﬂeb@ wmﬂ?ﬁdgovﬁdrqmubhg aMdp Bad MU Rré& pMdsed and
n a a wer . s
%?e@a?% G e My Ph e G S5 B Lol Ml e B ot TP s

pmssermmdnmdﬂoesqorerthadnés Syt etent tizcaonird) prgcdss. Birseitaidde Key at

'UWZSYV%{ ‘13‘ eﬁgﬁsa% U Wlfpgérga%%ge%gﬁggt da_tjgadcas command (Get_)D)

M croCont ers evi ce i'S
piress 8@s fqie? SROpNEse hg 8t J4oh upigugs &3 fgr P & MU are assngned once. In

step 905, each TP will scan thru the 16 channels every 40ms until it detects the Get_|D
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 202 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
microcontroflers. 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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35 the MJin step 900C. In step 900D if the node key is
pressed the pairing process (shown 14 in Figure 9a) is
perforned in step 900E. In step 900F if the intensity

s are pressed the Set Anplitude co
transm?tg% to the selected TP in step 900G %£B§6§08%094
if the node key is pressed the Set Massage Mde or
Set _Massage_Pattem command (ggpendi ng on which node is
chosen) is transmtted to the selected TP once 5 the

it ﬁbﬁre@ét) ﬁspﬁ‘erf&m&ﬁ gssiep QbBE SIB éﬁ@@b]r‘- if kL ﬂe%@:tygt%)c}ow Eé&rs are

t he st op button is presse ssage corman

preaprehine 1Sl Aneplitude cormended fwmmrﬁefgﬁefbeg‘@ ged TP In step 500G. In
edeb @OLAti e nods Key pageasdd ﬁ@@é&ﬂlﬂasﬂ@@é mdas;e@et . (st Phitern

900L if no S e
%mqngntg&f pprﬁqnbg Qp gfgﬁzh%c&}é ¥ﬁ'hg?ep §) mtt%g fo sg‘eg'tectl Q:S ance
theaststiitieris BrE6sddsn stepradd!. dhfstegh A00M gvhsh depstop bigtonThperessed the
B&‘ﬁ?@a@éﬁg& %ﬁm‘m%ntﬁ? & 'ﬁ&"@%@ M%s&@@tag?g’ dﬁ\gsste}:g@@dﬁ ﬁﬁﬁgﬂ\%ly a
bmgcast commanCFmngb@ usgd dhep allnd sc bndtgh POO0LFap Keayris @mﬁhed for
k

pac %ﬂ%@t\l& @Bﬂﬁ.ﬁ?ﬂ sle\%?%d%orna?@og% ﬁN'L?Je kggrﬁg?d'ef)eph@ls turned
Wdur@(gzslegptr@@e Elmqu.meﬁ)buggn wse@o(u@alqu(pég device. When massage is
Qﬁ”tﬁé@&ﬁér%ﬁﬁéﬁéﬁ{ﬁ 8 Lised asasé’?@@@ opP_ID is OKFFFF; al| TPs

respond to this command. Only Get ID and Stop_ All
comTand use this TP_ID All comTands will be initiated by
MJ onFyureV%@rshbhe 120 dbihhnﬁairfdstus@emr Salp,stéhén Mbre |datdils  Each

CELI D process.
’f?—gmﬁ'gecﬂ(gﬁe? o??croarfn Cf\/@paF}ﬁg %ﬁ%etgfgs‘ﬁwmgr esp%nd (1 byte),
TP_ID (2 byt es), data (variable) 25 When each unit
the TP_.IDis OxFFFF. A new ID will be

g@_}sﬁ%&% HP when MJ GET ID command is received. Upon
F EckEl %\’/bﬁgﬁ)ﬁﬁ@ ('Gpite)ME drriakitesy parpveterdyariablelP will respond
with the above packet. The respond byte is the received
cnmd byt e. ure 14 _indicates the data returne
et er NG TEoieL o601 3 B 258PoRi4a Dt CHBUERS 4 Get D and

3tdpoma tomandeethisTR e AiCOm3tads willfieguitiated bl MLF enlar éVisen the

BBl 4T RIS, A P g o

B@@?S'Schoppl ng node 310, squeezing node 312, Thai Massage
node 322 and Javanese Massage node 324.

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 receivirig the GET_ID command from

. MU, each TP will respond with the above packet. The respond byte is the received cind

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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WD 2007/ 081284 PCT/ S&20061000004 15 The act ual
pul se pattern for the basic nodes eg: tapping node 308,
choppi ng node 310 and squeezi ng node 312 are stored in

t%ﬁ'gg;fdggggocontrol l'er 600 onboard memory. Thyg 0 Yoskbfos

sinp ect Massage_Mdde command of 1 byte is require
if these nodes are selected by the user. 5 O her
nmodes such as Thai Massage ngde 324 and Javanese Massage
node 326 nay be custom sed or added at the MJ by

fonn‘?f}é iagfﬂjtaL Puigd ?&tﬁ?ﬁ f?teﬁﬁﬁ%sig%ﬁabsaég:&aﬁ% fode QT@]B}Jprfping
0 upl oa e pul se ern. Figur shows exanpl es

mosets 19 archeAlae ARG FISHE %daﬁf%rs.t%'e H!:th?é? %&*Cf?%%ﬁ‘?%cé&fa onBoard
R, TG ol her dimplel Seiecl 0 saged Modshibmatand of ofbyikis reqyired if

and burst 1006, that, can be used to in these custom sabl e
t%ﬁ?%d%ﬁagss.e%cfadt &N sel ects one of those nodes, much

nmore data must be transferred for which the

Set Massage, Pat tern.c nd i , i [

byt SN Thepa e eror B MR etel Todt Bl habeB RRbSicR ac'o
nBiyt beDcustorfiseld drredidecditiethk 484 bpatnrection @anphef devte, paght 2y o PDA

el ' “wattBATPE hbws Bidmiles of Ba&P of th

ch3lnet & B (7 bufee TP Ep"Ty Sy Pudres o BTG e
diteserd getterss inclgding, rmPnt00R. Mirght00Rmsheaigaiser] A04@nd fombigtion of
ra¥6 &Rel burst 1006 that can be used to in these customisable pulse modes, If the user
selects one of those modes, much more data must be transferred for which the

Set_Massage_Pattern command is used, which consists of 11 bytes of parameters as

described below.

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 Cn Therapy.

Duration Byte

1 to 240s.

Start Frequency Byfte

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 puise 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 1o 255 in 5ms steps.
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Bit 7 -- Turn On Therapy. Duration Byte 251 to 240s.
Start Frequency Byte 1 to 200 Hz. Use in normal and sweep
node. Stop Frequency Byte 1 to 200 Hz. Use in sweep node

ORbY 20090 lort Pul se Wdth Byte The upper byte .
short p/uﬁlse the |l ower byte relates to pul se vvi%?ﬁg%%%?%ﬁ)&”l

480 ;is. A step of 32 tts in pulse width is used. Short
pul ses of up to 161.1.s may hg used for massage
frequencies of less than 10 Hz. Ranp Up Tine Byte 351 to
BRD) 'D&Mi BpR- WD 2007/ 081284 PCT/ S&006/ 000004 16
Rarrg Jown Tine” Byte 1 to 255 in 5ns steps. Burst On Tine
Bl 255 ip 258N 5ms st eps.

Burst On Time Byte —

1 to 255 in 5ms steps.

Burst Off Time Byte

1 to 255 in 5ms steps.

Sweep Time Byte

1 to 255 pulse per sweep. Except where pulse frequency is below 10 Hz, in which case 3
pulses per sweep is substituted.

Therapy Byte

1 to 31s on upper byte for On. 1 to 31 s on lower byte for Off.

Audio Svynchronisation

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 voitage 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 squesze 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 microcontroller 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 microcontrolier 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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5 Burst Of Time Byte 1 to 255 in 5ns steps. Sweep Tine
Byte 1 to 255 pul se per sweep. Except where pul se
frequency is below 10 Hz, in which case 3 pul ses per

SWeRo i aybstituted. 10 Therapy Byte 1 to 31 ,
byte Yor I%n 1 to 31 s on lower byte for Gf.%&ﬁﬁd&p&%oom

Synchroni sation The user may be able to select a number
of desired nodes (step 200 iy Figure 2) 15 on the user
interface. An exanpl e node may incorporate synchronising

sEI@&e@ LW8GAd br%@tl.lctiBHl &%QMB@ %né@ b thbh%eﬁn@ﬁé MPEEHAN 0D decodes

155 SO ENS PERAE dhe CRERSH IS AL SIHe FBeamoio <y RAfR: bitis oThe

ahéll@]é@udt@@ﬁtpﬁ{ g6iirthe DAPUHBL % hdixkiadevss entpul Mchsieead ita the
hr e

chisiee T sy 1o ot Shdh Bo Rl iRl R BRI g o ne

MO fricrémntrelearpDe A bewercahegifiemt] Wdesnagdlums yaotrel appulrbue allows

@}g‘ch aa*%g%;@ﬁtr&m&va%sml .ﬂ&gse 398 hfgg il ztgl%ﬁjn{@%?ore the

ic synC m xed no IC may be
Dppl i ed by MP3 format audi o stored on rermvabl e medl a.
Referring to Figure 4 the MJ microcontroller 400 is
connected to an MP3 pl ayer 418 and an eﬂual i zer sub unit
416. FloHee W%s@l@xampga ¥ enresgaliser subuRs 44§ )that accepts a fixed level

;ﬁns&fdea:)%gm hilf}@%r%@ rtg%glgs @ﬁggm R h@esﬁ&m‘ﬂv‘é FhbOBVA MUt d2Bat
- xXe (0]
it L1 S Voliee SIaonoet Pt dependonh AiscPraplitnogsyel. The

firngield irpot 438 i1 fie0 phesed Iﬁedugh an antidliag birria0.out put 430, of
the MJ m crocontroller 400. The MP3 pl ayer 418 provides a
headphone out put 420 with adjustable | evel and a fixed

out piite 48Ralfssed kgnalje absssdrthrouguaidtband dandpass filter. The bandpass

filter provides' the level of the following frequency components: 100Hz band 1204, 330Hz
band 1206, 1kHz band 1208, 3.3kHz band 1210, & 10 kHz band 1212. Each of the
bandpass signals is passed through a peak detector to provide a DC signal indicative of
the level of that band.

The level from each of the 5 bands is multiplexed 1216 into a single output, which
is then fed into the ADC 424 input of the MU microcontrolier 400. The control signal 430
consists of a reset & strobe signal. The strobe signal 1218 will advance the mulitiplexer
1216 to the next band to output. The reset signal 1220 will reset the multiplexer 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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17 sel ected during production, or may be varied by the
user. The MP3 chip 1100 decodes the stored nusic and

provi des the decoded digital audio streamto a DAC 1104.

T, ye audi o output fromthe DAC 1104 i s,8yd

IE@% p@ttput which is fed to the equaliser subun(%&ﬁﬁgmm
This arrangenent allows a threshold level to be fixed for
use by the 5 MJ mcrocontrolher 400. A power anplifier
1106 has a volume control input that allows MP3 chip to

caBiniindd hed valwiBsdre¥Rbiel Qﬁés@é% RAbad tk% ﬁﬁ{qfé%é{h@%pernxcgdl% Mysic

digital volu before the DAC re
%‘it’i‘ 'gg}uswlﬁ'ﬁﬁquﬁ% Rgs). g@ Eptsitian siratedy redatislg to that

dsr geiséted Mabgigt dRR dnoarke pﬂéao&ﬂﬁanﬁ}eayi@rﬁcyddln%n e thst 4s
necessary to have fixed |level input so that %he evel of

the high voltage electrical pulse is independent of the
headphoitget Eeplnunshe afmvﬁeﬂ:al el ek nhsnﬂhltst¢325fluﬁﬂ'fe| érﬁbhtude of the

an as fi
ot eg&l’y pau?d1 is uae Ve gdjgrgs 5!n bsé‘?Pd 1%% g-ﬁa@}gphtude of the
¢qrprpand lSﬂ@éeCIb an d@ﬁiggtpuﬂBCf level @ appbviie et theheeld@a®Ebamfpabd Glter
$vek trRwishg deriggluency conponents: 100Hz band 1204, 330Hz
band 1206, 1 kHz band 1208, 3.3kHz band 1210, & 10 kHz
band 1212. Each of the bandpass signals is passed through
a pe&t@f&ﬂhg?{‘de@ép ﬁ@ﬂﬁ@#ké@@nﬁia@gréj USR&) is'tﬂ%%l?féﬁ]iﬁ!tg g%bmé%%gmg

fJ tr t hat band, 20The | evel from'each
feéwﬁ‘&?yt B BIZERROE LIS TFRAYeaeYSPRgsSTM{ R200 Wi Eer gashmhusic sync
hedb & ﬂlff@rei'lhﬁan‘éﬁﬁioﬂ%ﬂ’atbﬁpwﬂ @iyt Neor Mdihie fu?%@,fc gh%%‘b 0% the

The ontrog 430 consi st's of a res

g R ol B Béfesvws Beseei 1 Tkt imeesie Rinc chop mode the
tramskeligrt exdis il li6e freqidneion extwdaand tb Gsﬁtltlﬁ Wusic Byfc E@RRLe rnode

l; I 216 to
s BamER eyt pURE Hegk O AP BLeSE5 £ SRam Sl the mosi
NG EHw f&%ﬂetlﬁ eelptled anexane Bnsidfion sirkieop Issbewnbelovy cl e
through the DC |l evel s of the 100Hz band 1204, 330Hz band

%é% %§ﬂ€1208, 3.3kHz band 1210, & 10 kHz band
Eeveyo Referring to Figure 9b in step 900M i f

3[3[]&20 syic maddzi s sel ected then the Set_Frequency &
jtud co nd is transmtted to the selected TP in

step 900 rgure 15 shows t.he process of determ ning

3BpeHset Fr eq@éiriz;y & Anplitude command, according to an

1eu60 e $irmygne progranmmed in both the MJ and TP
m crocontrol lers. An outer |oop runs every 4s. The outer

| oop includes step 1500 of determ ning the highest |evel
of t Walsarérkﬁwemyhé)@?&:ﬁ)nﬂ%ﬁﬂ fiddBeyered r@gurﬁlrﬁg QS;BH@Qdrzr,:LJhc—;'1 of

o BB TR L SR SO o e gy ot
ahdliglstasal depicteld o Higpre 13 Whére tips mdommamtfrdqne:we@ ¢OKHz, thEplied
plISEFHE RSV §HBIROLY & 35Hz and wil 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 iapping
sensation is experienced. However; a delay in synchronisation may be feit 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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the user sel ected massage node (eg: nusic syhd tap node,
nmusi ¢ sync chop node & nusic sync squeeze node), the

t nAGSdohdQ8y Sstrategy relating to that user sel 86+86,06/000004
massage node and the predom nant frequency during t%e

| ast-4s. 5An inner loop runs at an interval of 25 ns. In
step 1504 the anplitude of tf{e selected frequency band is
nmeasured every 0.5ns. In step 1506 the anplitude of the

S350 N8 tHeSIoRES ety 6@ U BvE mbSic ik aBbvepa® Lippdidifesiold for
the sel ect ed baan iTter over the 25nms peri od.

ass f I

oRdPa $5: fif 1e55e¢ B‘ﬁﬁ%ﬁfat‘?f’éj B &5 hdht frequency is
transl ated i nte the massagi ng frequency. The nassage
pul se, freguency,_r.anges_from 1 to 200 . I c i C
Eync haeas e prapads Sor IRCpheh Sréle sy Bl F e 518 and
tRemasxageppudsd oveniipe.d-cs prempla phentoatelatibre ot pusesireaguisney to the music

' ' to 10Hz. In nusic
@%ﬁ%h§ﬁg%HnD ééfaéﬁF&gﬁgﬁgﬁﬁgﬁsbggﬁppé'in pul se
frequenci es between 10 to 35Hz. In nusic sync squeeze
node tHyONper8etbitfediin tHRUrBRafl ARSKISRCIRRHGHRMR/
35FE}?E@?%é§§§%%EQ“%§f%l?ﬁg ﬁggfgtsyéﬁ gﬂgp no%e isl o
wetliications dnaebgnplaget oafid Arewent Jeveriieny\as shawMpvin Bel svample

thodOpbefHgZ frd@ th0R o3 3FOREZInEIRIEE as broad!

%g%%%?gaggﬁﬁg .r Thié traﬂf%gtion,a? t.he as roagy
frsstent TR PP FaheYmestsare METH RyCRFHFINEeRT B &ll gpspects o
25 hedtamenarbidt rds0icBadtz Wi I | result in a chopping
sensation on human body. In the exanple



audi o signal depicted in Figure 13 where the predom nant
frequency is 10kHz, the applied pulse will have a
frequency of 35Hz and will va®y in anplitude dependi ng on
the DC output |evel of the 10kHz band pass filter. It is

possi ble to translate the 100Hz band to a t appi ng
frequency such that when a heavy bass nmusic is being
CLAIMSyed: a tappi ng 30sensation is experienced. However; a

del ay in synchroni sation may be felt when pul se frequency
bel ow 15Hz is used. WO 2007/081284 PCT/ SG2006/ 000004
1. 19 AdMpsiaByachreniserEleativds Mugle sémupty dEMSI gomprisiegie nusi ¢

level i 9naleuRoRNstiRPabr mf@&migdrefd%r rﬂmfseetamé’{fon $e user, a
massage pul se .i.s paused for 0.1s to 0.2s. 1t may

al SSHSYFEET PUHIGHEN AT RFOYIRIBY SREH? 6’5!@&? & uger.dhi p

bet ween ol bialis! & agd o%nhé&edmﬁéa&eoml@%m%%vzortud‘fe inEiQ8ing an
exanpl e the transl ation of pulse uency the nusic

f r SRSy CHABSHEY '@éewwgéﬁer m#ég@lug@gnﬁﬁﬁlggtegmso{q stisnulation

't ddel ahe sﬁﬂpdo%ﬁbﬁ’ér%nﬁduréd P&rg%‘hﬁra%%'a' ﬁ‘édbrﬂmtehlefr&fﬁency Slgnal
t hat numer ous vari ations and nmodi f1cati ons may

t o TORLSHA dBieit SioRvleRnd o R i A Aol pignaiarfach Sfguiator Gt to

e Qg e Blirfulgiet ﬂh@tﬁse?’@ RRELIES Gwhdrem thBearsilitddet aﬁH freG PRy OF said
the i nvention as roadl% descri bed. The exanp

entSRl PNl BPIBS deREREATE 08, SAG UpY ‘EB‘HS@’H’eﬁ%‘?j ﬁrwoawant frequency

resRpels to be illustrative and not restrictive. 20
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 frequency signal.

2. The Music Synchronised Electronic Muscle Stimulator claimed in claim 1 wherein the
frequency of said control signal being dependent on said selected muscle stimulation

mode.

3. The Music Synchronised Electronic Muscle Stimulator claimed in claims 1 or 2
wherein the frequency of said control signal being dependent on the frequency of said

predominant frequency signal.

4. The Music Synchronised Electronic Muscle Stimulator claimed in any one of claims 1
to 3 wherein the amplitude of said control signal being dependent on the amplitude of

said predominant frequency signal.

5. The Music Synchronised Electronic Muscle Stimulator claimed in any one of claims 1
to 4 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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CLAI M5: 1. A Music Synchroni sed El ectronic Miscle
Stimulator (EMS) conpri sing: one or nore
stimulator units configured tbr nuscle stinulation of a
user, a music system configured for providing a nusic
signal to the user, and a controller, in use,
connected to each of said stimlator uni ts, including

i N8P SUITNRCEF efonicddutald REmuatar Gaped in # g Cr‘f@'aéms 1

seked qHerBiPchR Sdibdrd iR TRHGatidNthoRl € SA8UER /T the group
configured for generating a predom nant frequency signal

fr&ﬁm%ﬁina RUdNESHS HRLlabing $iBIaiPgy tdRPTY. achopRINBolSavpeFRg and
toc@ﬁn@maﬁéﬂmé@bpéyn@nﬂoh;sb@ witheeRudRt dighdiat e the users
nmuscl es, wherei-n the anplitude and frequency of said-
control signal being dependent on said user input and

Sa'Tﬂeﬂ'ﬂ@éﬂ@@yﬂé’fﬂbm@é&@l@ﬁ%ﬁmsﬂﬂg&@é Stimulator clBWédh%r claim 8 wherein
conprising a plurality of Eaélg{ﬁaass filters, each

r e G8IO\VRRRINS BeHe éﬁﬁﬂ?ﬁ?%%?‘f’aﬁ‘ U%’Wr"é%’grﬁ’ﬂf‘w sighakbin ugg gegveen

fr aquensy, mghomrﬂbdﬂb S@tébpe R foGhd BeqSec9&f SaitiR8ntrol signal in
bandpass filter with the hi ghest |evel output and sets

t h&Sh GPﬂV‘fﬁi’P Wr@qi?’e“"fc?”%fsalﬁ ﬁé“%"eﬂ”@c'f”@ﬂe Bﬁﬁﬁ%"{%j’@gs fq thedreaysgney of
Sa'sgldfcbﬁﬁél%%bél HiBBaboveadie Miusi ¢ Synchroni sed _

El ectronic scle Stinmulator clainmed in claim1 wherein

the frequency of said control signal being dependent on

S aimie 3L S REnAMRHEISd oMY MudmSimdRtor 21alR8d MusriyCone of claims 1
Sync | ectronic Muscle Stinulator clai

Eré,” ni sed He in
cl & "l S3id\IRBI Y ¥PNEh ECTPIERE SREYPT G108 SPIMEBAE Splected from the
Si ggﬁjp d@@b:@g@@ﬂoan@&mﬂe Gﬁaqtuhﬁcyf H&ﬁ@t@?/ﬁﬁul@é S&mﬁﬂh ﬂ'amp up tame ramp
predoni nan equenc e, Misi c nchroni se
D] GE0R e DAL T e i BrS RASTHEPTR: any one of cf i s
1 to 3 wherein the anplitude of said control signal being
dependent on the anplitude of said predominant freguency

si gnapsthegd ﬂﬁesmﬁ’f%'%cﬁﬁ‘r &‘ﬁ%rQH'CEI“@éF’Po%“E'“I%@cI(%"ﬂs) to” music

St combadiag thelsadgeest i n any one of clains 1 to 4 wherein
sai d predo nant freque nal is translated depending

on sai dPE¥EG BHYRTS n@P@tq Ltlr"‘lﬁgatl on mode, and said
predom ganérafirtgeq Weetiynisarg faquescysegnaa srotrheaifl meupitesigyal ofeceiving

sai d_cont,r.o nal 1 e sic S nchr oni sed
Bl &8¢ ‘B%“t&”‘r{ﬂ?s@g% s@te?‘}?ﬁ|“&‘%58’e SE\”%‘ red TH eaﬁro"b&r?{ég dFouTY sjgpal to
1 tbldastvhes atimukéordirdte] wotedh fhesainhplitede mmd eitaquanayod‘esme‘, control

<1 el roigd CPRRREOT SR e B Rl R o
t heng¢of synchroni sed wth sai d audi o signal . 7. The Musi ¢

h d El St.i
oy o Sl a iy, e e Rt Hefs g By Belisafid 8% e

frequenaythef ceaipdsiagrthe cltes ghaklectngistes bigihestefevdl botput from a

L B harRgRR! 19,4785, ROLLFRRANAS O3S HEEINENTHIRG o an

' use
sqae«ﬁifmguamxd/ebamir eed potidg tltlea nbménal frequesog yof ¢ cbfﬁe seiected bandpass

co Hz .
2ot I8 Ratti BB FigtRl e urier L0ROAMR fhe sten of translating
onealdfpredicamnantlfr&cn.le?icyw\h@neh dnemdrdxgcmntsaldl s@ec@mmuscle stimulation
ri ses,o C s selected fromthe graqu
C oMBe; fi, S9d S Har s BT MRS RNkl b 55, Hp SidBuency of
WI ghill contastpignpl. t i me, ranp dovvn tinme, burst on tine, burst
off tine and short burst.

The method claimed in claim 9 wherein the frequency of said control signal being

dependent on said selected muscle stimulation mode.



9. A nethod of synchronising an El ectronic Miscle
Stinmulator (EMS) to nusic conprising the steps of:

provi ding a nusic signal to aZser, generating a
predom nant frequency signal from said nusic signal,
recei ving user input including a selected nuscle
stinul ati on node, providing a control signal to at |east

11one The imgihed skings trscia\wm@r%n 1 whereihfie reruenanaf spidcapsirelysignal
of saihd depEHdeht od tranirlqubsiynd sQ@Rﬁ@&iﬁﬂha&@ra&@éﬁcy% Li nput
and sald predoninant frequency signal, and stlnulatlng
the users nuscl es depending on said control signal;

12f ur The m&ReP kisthed it aﬁy heps ddimsed @@t‘llmghérﬁﬂ thbgélﬁﬁttude of said
| evel tput froma rali of bandpass -f.ilters, each
r ecsminfgs'gg@i @eﬁﬁd?ﬁP@HEWaP” 4hel %9l.ﬂé@*pehaﬁlﬁgprﬁsorawaah&%uency
fregygescy band, and setting the nom nal frequency of the
sel ect ed bandpass filter as said predom nant frequency
signal, further conprising the step of translating said

13.PT eURETAARS] CILARMENE ¥nicBBab; IBRENGIHT 20RhSRIrs S8l RIRM musdle
muscl e stinmulation nbde, and setting said transl ated

pr e8HRYREAR r?qd@q%r?@ﬂW?dgﬁ’Sm dhe 1Ry cepsiatngy ohfmyyglyy stimulation
Conslf‘rﬁllatﬁlggf@pmg %ﬂoﬁéng,%@e@?ﬁ@%dﬂ:@hﬂ'ﬂ%dd@ el Srehronised
10 wherein th requency of said control signal being
deplé’ﬁ'aléﬁ‘fi ayRIoRN3-r equency of said predoni nant frequency
signal. 12. The nethod clained in any one of cl al ns 9 to

11 wherei n the anplitude of said control signal bein

14-depéhtientingh cifBeApIGATdE dihesdt §afsr EdBivenands fqoaam@§ to the

Si gftahuendp-of HARI BB AP GighafinTese in3nadth oNe ﬁHﬁ's@lcﬂEho%pﬁr% mode
12 wherein said sel ected nuscle stinulation node

sel E¥TESROPIDIR Q"ﬁéfe@i“%”uﬁy ol %‘%Wtrﬁbs'éf‘a’r’rﬂsiéP @egffq%wan oniz and
si myiatdgigezit@PRidedcorkRePRdNeh trRAfeQZndg Anshic epltdladidransn use
t her eof nchronised wth said audio signal. 14. The
met ARYeS B‘érred in claim 13 wherein said tappi ng node
corresponds to the frequency of said control signal in
use sai d h orr.es
15 heTFy GHRENE P ORed dr EoReT oF SHa Pr L EoHES saach c3pTd gsiana
35Wom@ﬂs@smedarweebmmrﬂ@@elecﬁwfmmobp cb:h@stmg of amplttude
fre uenc% ch sai d contr nal .in use bov E%
The "HHIEY WPLHedUSh ¥4 3 6P B T Bt ol e, burst
sai off amBetanalshsit goat. corrprl ses one or nore conmands
selected fromthe group consisting of: anplitude,
frequency, direction, pulse width, ranp up tinme, ranp
16. down dvistem fdrusyechonistnignesnsbiivrs tndbf stimmatiem df shosdr Jithr atcontent
r synchroni si ng sensati on and/ or
st [ ?T@I‘Eﬁa%égénﬁmﬁga user with a content signal conprising:
one or nome osemsat isensaind/ @rd/at siroblatioroniniini ¢omfigwnd i fgurpeoviding
for rsgfférfér@orssgﬂﬁj%loﬂ%fQﬂgéror stimul ation of a user, an
npu con receiving a content signal, and
a contr oém Emput é¢onfiggred fooacerdned cbnteemgnahfanslal d sensation

d/ ti t terf
cont 1 gur baoPtter Rl Kimacl HETR Bead SFiesRER aopior sugation
sensitsi (mlLalrr@/ ar lrsérfafa:‘alc@hﬂ@nedrtﬁcm‘er,ecamdg saedinponintiobingra selected
oL O AP B BT AL AR Sy B B o
pr oserdatign andontstimulagiogmak fram dhe latnt oneasleasdentosignal and for

andér%(/ld ?'epyn{;rﬁllo'l glﬁ %ﬁ% e%s Qr% S%aﬁé%h@ﬁr §tﬁﬂl§?ﬁdn| hit to thereby

and/or s
si gmhldbeaengatd:ap@nw@nsﬂrmﬁatml tsb Uhseusernybereanthesedrdrol signal being

sengea n8ent%%dga?cf use‘i' HE‘dl &Rd Al géﬂ%atxor@ﬁnd/or stimulation cue,



17.

18.

19.

wherein said content signal conprises an audio stream
fromwhich a predom nant frequency signal is extracted as
said sensation and/or stinmul2iion cue and the frequency

of said control signal being dependent on the frequency

of said predom nant frequency signal, wherein the
anplitude of said control signal depends on the anplitude

of sai d“ﬁ‘ﬁ?dbrﬁ%rﬁonf%q%%ﬁ%yc%ﬂfﬁﬁﬁ an audio ﬁdﬁ@’ﬁef”om which a

COomRsdoiimeht IreBLiskicH didnal &f cRAREGRASS shidl deRESIINCHRI/M SitnBRIoH cue
audi o stream each correspondi nhg to an audio frequency

barRfd tmérﬁawcyaafcﬁatdomrﬁ@ﬂ ﬁ@ﬂals*&'eq:fﬂepwenb%é@&@qwqmcy@.f said
W tohedoRindHt gB8Sdncl @iphl, out put and sets the noni naI

frequency of the 5elected bandpass filter as said
pr edomi MAREER HeAMBREYIeseigaid Coniﬁ?i sigal dsyemc@rﬁrbﬁhguefwtqdﬁ of said

cl ardBokfnaMiaegiidhcl RRynkr equency of said control SI gnal
bei ng dependent on sai d sel ected sensation and/o

sti mul afiréier semerisinga pryalitend PandrasaifeE rereidRg Saweattsiﬂo stream,

cl ap® cér@eép%nélng%‘%ﬁeéﬁd ey Rhedeahd aterdih %‘alde&ﬁw‘i’roﬁérgié@écts the
is transl ated pendi ng on sai d sel ected sensati on and/ o

sti ﬁﬂ%ﬁsﬁdﬁemﬁ% th%\ﬁ@“%%ﬁ Igvel xRt 20d Peb BgoMRTHARK frequency °f the
f r egreeRahahilgRalfiitbsaselid pedbtaht REHIRAGY sighaisai d control
signal. 19. A nmethod of synchronising sensation and/or
stinmulation provided to a user wwth a content signal

COMPEI Sishfn thenad BPSaiff 16 WALV tROfr8q PRy BNkaidi @nBbI signal being
determning a sensation and/or stinulation cue from t%
cofeeiidenhor aid selgpied senaatigh and/or gdeiigidgmader i nput

i ncluding a selected sensation and/or stinulation node,

pravi di n% a control signal | east one sensat

andN8r S¥EFRUPEMSSn "uANY sonev\ﬁgrcgﬁ”ﬁs @ ot Mberedy dh%lpredom'“a”t

beiagustepeaaat i®nrsrided S®ipehfiRyt oANEaig akslesetSadrisation and/or
and/ or stinmul ati on cue g%ow di ng sensati on and/ or

st SHTHEIPH NS ARE S35k Ir2prigfeR RrAdProRa LR UesRt Slgnakisqipyas the

Wheegiidhoy ak 8ai6 @Bhiedl sighkgnal conprises an audi o stream
fromwhich a predom nant frequency signal is extracted as

sai d sensation and/or stimulation cue and the frequency

of Asaiedno@%ﬂgyabh@h@mgl sd&epmdsmar streulbti@Opentied to a user with a
in the a sai.d control signal being

deﬁe'ﬁfaaﬁﬁlgf@hCﬁ?’ﬁ@”%%%ﬁtsﬁé %t said predoninant frequency

si gnal , recdding a Conteiﬁtl.ﬂgrlaEr corrprl sing the steps of
t he h| hest eveI

I f I
anapascorrmesd ger it Of b GRR ol F gty i o
coroespiosighalg to an audi o frequency band and setting the
or edom AR Gt SRy MErRaR Soks oo AR BT Tt

cI aim 19rdm:mfgearcohhel dig e ue ac Yeant osalsénsamnh remid/cs isgmalation units,

st i ﬁ;% %&qdwg@é sagna elngeegg}l %t %gnssa? Iusc.)enr |%Bu/and said sensation

and/or stimulation cue,

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

wherein said content signal comprises 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 depends on the frequency,

wherein the amplitude of said control signal being dependent on the amplitude

of said predominant frequency signal,



20.

21,

21. The nethod clainmed in any one of clainms 19 or 20
further conprising the steps of translating the

predom nant frequency signal Xependi ng on said sel ected
sensation and/or stinulation node, and setting said
transl ated predom nant frequency signal as the frequency

of said control signal. , .
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 setling the nominal frequency of the selected

bandpass filter as said predominant frequency signal.

The methed claimed in claim 19 wherein the frequency of said control signal being

dependent on said selected sensation and/or stimulation mode.

The method claimed in any one of claims 19 or 20 further comprising the steps of
translating the predominant frequency signal depending on said selected sensation
and/or stimulation mode, and setiting said translated predominant frequency signal as

the frequency of said control signal.



