WD 03/ 023546 PCT/ | B02/ 05450 APPARATUS, METHOD AND COVPUTER PROGRAM PRODUCT
TO PRODUCE OR DI RECT MOVEMENTS I N SYNERA C TI MED CORRELATI ON W TH

PHYSI OLOGW©23/0265H5 VI TY BACKGROUND OF THE | NVENTI ON 5 Fi elmtmoiBot/beiso

I nvention The present invention relates, generally, to addressing the need
of  pronot ARBARATUS METHOLL ADINCOMPUTERFROGRAM PROBGOE TQuinan

activities. BRODYECE ORDIRECY MONVEMENTSIN SYNERGIOTIVEDAt es t o addr essi ng

a possible subj eoRREINCEON WITHPPHYSIOhOGIEAE) ACTTENNEr gi ¢ cooper ation
bet ween one or 10 nore of his/her body parts with visceral cyclical

function, during the eBACOKRGROUNID OFFEHEANMVENTION an activity. Mre
specifically, fromthe many possible enbodinents of the invention, the
possi bl e useful ness of sone of these enbodinents for the treatnment of nany
human condgiidii@pthe TAGdNEGHhNg | earning disabilities in general and dyslexia
in particular could be explored. 15 Related Art At present, the
characterization of nental life is dictated by a nachine netaphor where
the brain is vigwepelnt Rtias BlailpPResdrhibat ©dadiesiPinbethe Mdeaser sof tware is
the mnd. Cognitive psychology views the mnd as a grand software which
mani pul at @someliirg e fmpoViagDiomaniptih @edermaned ik SOme HUBARMILYIES) Thi s
"conput at i,gnal " rqach dom nat ay’ N | rstandi ng the
brai n- m nd" 28t Pmﬁﬁﬁgﬁy’t F]lesBgfﬁig)n?o%%ﬁlﬁt?%%héd%ggﬁb oif&dgeﬁgm%ogyp Oggi?ﬁepl y executes
and fol | owgbfebes REcAOioARErStcOtRdevel dffnéipii Sodpbartidindetyeen wfei oh i s
functional ly mani pul ated by the mnd (software). Furthernore, novenents
and vol untaerp ohbisthen Body Raris val wisessd cyelicahHinsHOm dyHPE RS X 6E¥I®d in 25 the
brain. It j.s . t0 ~th : t OfoN r jonated the
field of drrm]fegfr?ﬁcﬁg;r}t ?ﬁ?ﬁaér?W%'vgﬁ.g%{%gggE %}Fsﬁai?@gn{hfe o@?gaﬁggmﬁgti ons nust
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program elicits instructions to.choose the caorrect scles,.and then to
contract é’ﬁ‘i‘POd%n‘?ﬁEf %g/tgﬁgg%glep@f/ F%B&?‘B@ﬁ%@fmq%?%énf’ﬁg}ﬂga?a@% right time.
In short, §H®ilfREM BB LAPEIN LRS- MRIARUN RexploR&N ral  programmer and
the body as a nere Sl ave.

15 Related Art

At present, the characterization of mental life is dictated by a machine
metaphor where the brain is viewed by many as a sophisticated computer
whose software is the mind. Cognitive psychology views the mind as a grand
software which manipulates representations from the environment as symbols.

20 This “computational” approach dominates today’s mainstream in
understanding the brain-mind set. Under this approach, the rest of the body
simply executes and follows the programs stored in the brain (hardware),
which is functionally manipulated by the mind (software). Furthermore,
movements and voluntary actions are understood as ‘motor programs’ stored in

25 the brain.

It is easy to see why the computer metaphor has predominated the field
of motor control and movement coordination for years. Actions must be
precisely ordered spatially and temporally, that is, a central motor program

elicits instructions to choose the correct muscles, and then to contract and



Al'l the above theories, although fruitful in sonme areas, don't say nuch
about the nature of novenent coordination and its over all organization.

Al'l of 5Swaesoskmssss in a way, what coordination is, but |itRdRB0%03eEOWN
about how or why it is the way it is. Getting down to specifics, novenent
coor di natelamthgmict gregaght size; I shagt, thrymaghiag mstaRhereks be M /8 human body i s
a conpl ex t 1S joints, 103 nuscles, 103 cell
types, a W%%gg%%l%n%ﬁgaénﬁe{?%gwAnszdu@grr?;s%gbnnecti ons. In addition, the human
body is multi fAINGEiabewl thestks, Setvagh druifilyin complasees, déoit sexamshe, we can chew

and talk at the same tine by usjng the sanme s of ,anat om.,cal conponents.
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al most i nfi ni {Et§NE AQHHIOPERIHCS P EIENG GRREINZUOT, HRGPTEANLAUHINS Gynani c? Thi s
| ssue 1 s,pot, Eiriﬂoﬁfé qhskMIRte SRe BMBRan ol 8s 8 ROBPAOWIEerh NrolBIgTENt 20
coordinatiron and 1ts overall organi zation is an indjcator of several brain
di sor der somprkingslPajokits skér’ mushlesed62 celiuypesngndnt(s” glewioas andtc. | n the

field of learning difficultjes br eakd i.n r,di nation
dOrrel at é‘%uW?thO“g‘ﬁ“?%'aicﬁr@ﬁ“% %E%&Hp]tap%%ﬁelP c’@ﬁﬁgﬁﬂﬁ%ag%?‘gg in people
consi der ggn AR5ARY compRRIFAG:aghple, RashcHEY @hd t@lannhe gablefineibys such as:
Dyspraxia, ADD, ADHD, 25 Dysléxia, etc. The scenery in the physiol ogy
field chasigedhe sdincater of vanatomipal companeris. SHvihetabers suagesti B¢ Ni kol ai A
Bernstein (1896-1966 [ | y..S i riobl ems ( See,
Ber nst ei r‘?f"g’f{ﬁ%s, p"t?ﬂ%al&gﬁg‘?ﬁlg{%n bgﬁ yoﬁeglt?lk}%#l?lgnbg%&la (?/rgrfaglr?t s, " Pe§ ganon
Press, Oxblmtary 1061, NBRithslkss, mod0cahnviedthahatmplexanotop belwidrs are so

intrinsically variable and posses such an unli rriqt ed dlg]grgeoof freedom
that fi ndrgazizes sy ceordpates| deelxpt 4P nPRgECendVRRRIS MOYRETTMOr Ofr om ef fer ent
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the invarsiystatn (degrees of freedom of the motor system) be almost infinitely

compressed as to produce a low dimensional dynamic?
This issue is not trivial what so ever, since a breakdown in movement
20 coordination ang its overall organization is an jindicator of several brain
disorders such ag Parkinson’s disease, Huntington’s chorea, etc. In the field of
learning difficulties, a breakdown in movement coordination correlates with
an impairment of cognitive perceptual tasking in people considered normal,
leading to a spectrum of learning deficits such as: Dyspraxia, ADD, ADHD,
25 Dyslexia, etc.

The scenery in the physiology field changed radically when the
eminent Soviet physiologist Nikolai A. Bernstein (1896-1966) proposed an
early solution to these problems (See, Bernstein, N.A., “The Coordination and
Regulation of Movements,” Pergamon Press, Oxford, 1967). Bernstein

30 showed that human movements are so intrinsically variable and posses such an
unlimited degree of freedom, that finding a single formula explaining
movement behavior from efferent impulses alone is inevitably doomed to

failure.



notor task is fulfilled not by a constant, fixed set, but by a varying set
of novenents, which |lead to the constant, invariant effect" and this

appl i es two ®imgd4e and conpl ex behavi or alike. Mtor vari adiiBoyosscor di ng
to Bernstein i$, BeRiecisoWHMNrAd fir BU mERIAPSdr fadt Martheinngridml course of
an active novenent and for its successful acconplishnent. Bernstein's
great i nsigier teak is fidfilled ndeby wi eaypstant fied et hutby € aaniismetef action as a
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with just one or few paraneters? Bernstein proposed to solve the above
pr dbl em byot acsidentad, tav esseniialdfoy ithpurgrmabequits @f dnactive mayamentandpr oduci ng a
novenent as .if or lzed int | ar ger groupings called |inkages or
"synergie Or.ltsl%‘cﬁggﬁlfwecloﬁlp SPU hesi s on motor coordination was not
nmechani stic or Bepmftéin'e g%it(ilﬂﬁighm\@a‘s Iitget d ofvededinirn ahe npodlenurdft s; rat her,
synergi es were proposed to be functional units, flexqilpbl%/ and tenporally
assenbl ed Cpﬂfdalaﬁ%%‘ho@@ééiCPF’@hF%@ﬁi”(‘JH!aStSFH%@eB@F‘%’ECQP a8t degigesi buti on t o
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%y r en i n the

further deve ope nmann ate sixties 1n the specific
argp of " Sydepeadsnt eariables torcantbl. Blowpliy sieaskede ahltingriabletsystepreadi cal syst ens
(non-Ilinear phenonena). Syn%rwgeti CS dgscri bes an entire interdisciplinary
field, (ecgntrolipWith jugRB&HPESW PAEFREPSAs, and fluid dynamics) dealing with
pattern-for mat ifn, 308 n{sﬁgs&us to/ sb198! the 04R8I H?i_%Bleﬁm)y #atidll &cRY from
cooperati ve phenonena t are far fromequilibrium The %ey point in here
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specific fashion.

Since Bermstein’s contribution to motor control, the concept conveyed
20 in the term “synergy” has been further developed by Hermann Haken in the
late sixties in the specific area of “Synergetics”, a branch of physics dealing
with dynamical systems (non-linear phenomena). Synergetics describes an
entire interdisciplinary field, (e.g., laser, chemical reactions, and fluid
dynamics) dealing with pattern-formation spontaneously (self-organization)
25 arising from cooperative phenomena that are far from equilibrium.

The key point in here is that the field of synergetics provides the
theoretical and mathematical basis for establishing neuromotor organization
through which coordinative modes (the pattern formation of movement)
spontaneously arise, stabilize and change.

30 Perceptual motor coordination is today being considered as a window
into biological and behavioral self-organization, thanks to the work and
original experiments of Scott Kelso, in thythmical behavior (bimanual phase

transition paradigm). Kelso shed light on Bernstein’s claims on movement



variability as being the basis for the self-organization of sinple and
conpl ex notor coordination alike, and in Kelso's own words: The fact that
humans cawo stoaki4y produce, without a | ot of |earning, onlpCTVNBO2/6348pI €

coor di nat i \RRabiRdf 46ty RRIBBRTOF R RENHSariRK0A! IfSimplehnatolpdexal | el fi nger
nmoverments) 5 rerains for me an absol ute amazi n% fact. A conpl ex system of
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Spl i t - Br ai ffye 20 p8fdns of nEPRs hppratdo HBhavelikeREFBRbLEUPIObscillbdars1989) . 15 The
point that Kelso is making in here is that biological systens have an

acui ty forA duéy dmessir regeady Eelser further sgporte (hafr thesenPRtPrpa of MU ( The
present invenii .o | . [ f 1 J ; jdea of
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is not philosophical, but nuch to t trary, recent studies in goal
di r ect edneGeordinagmest Noabalt hed eSplg-Brami Subjetisy’ (Bxppriinentat Braimy overt

nmovenent. 25 A nheuro ical structure in the brain, the 'SMA',
R R LA

det er m ne t to start the voluntary act as well as the sub

cordical structTHeSfointSHH Ko IshRalGRE abRék YMhandidhasadl sgasdl have( See, Deecke,
L. et al., "Distribution of Readiness Potential, Prenotion Positivity and

Mot or  Pot et ipetityofort prordiHating rCeveaIsnhlin QartiedarPHedegiinaews! (Ficary Fi nger
ST, S RFTECL B B RORLE ek o e e of AP, 1900, and
Physi ol ogi ssalescriBed bgBernsvedh andRelspp. 957- 1006, 1974). 4 WO 03/ 023546
PCT/ 1802/ 05450 In the self-organized motoric pattern dynamics, cognitive intentionality
20 is viewed as an integral part of the overall orchestration of the organism, that
is, the organism’s motor-intention potential is constrained by the organism's
existing visceral organization. Such visceral-cognitive close relationship is not
philosophical, but much to the contrary, recent studies in goal directedness
suggest that there is brain activity prior to any overt movement.
25 A neuroanatomical structure in the brain, the ‘SMA’, determines the
right moment to start the voluntary act as well as the sub cortical structures
such as the cerebellum and basal ganglia (See, Deecke, L. et al., “Distribution
of Readiness Potential, Premotion Positivity and Motor Potential of the
Human Cerebral Cortex Preceding Voluntary Finger Movements,”
30 Experimental Brain Research, vol. 7, pp. 158-168, 1969; and Allen G. and
Tsukahara, N. “Cerebrocerebellar Communication Systems,” Physiological

Reviews, vol. 54, pp. 957-1006, 1974).



Furthernore, intending the switching of notor activity froma |ess stable
to a nore stable pattern should be easier and qui cker than the vice versa.
5 Appar enmoyg3/oesd4ant ary acts (intention) can change the dyrcaniBozbs4sa ability
of notor patterns. Indeed, experinental results have confirned the latter
(See, Kelso, J.AS. et al. "Dynam cs Governs Switching Anmong Patterns of
Coordi nation i i P Myv. oL L 134, pp.
8-12, 1988; E@ﬁ@%ﬁzﬂ’&%-@&bd@@@?&'ylmyrﬁhﬂﬁhﬁﬁrnﬁlﬁﬁ %% %\\y\n&% chi ng Between
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Change, &%gn%Qfln Tag& )@Ehﬁﬁhtap'r&luﬁg'hﬁ@é coﬁ’fﬁ{ned]tﬁéylat%l? (S&)1-525, 1988).

In short, ning an ution seemto be but two aspects of a single
act. 15 MmlseovJeA S.f etonld. | R3ymmitsh&ovesse Safitchiapi AatonngantamS& ofut ononi ¢
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successfu execution’ of thé intended notoric action (See, Bechara, A et
al ;o "Deof cBurngﬂ Bowdinetiofe oy dlepemishbroa adpitingict Penawisartfa@eous Strat egy,

10 .
Scilence, C o] 293-.1295 1997) , " Aut onom ¢
Responsed® gf}?’f' %8‘1“331 (ﬁ&w%}ﬂf %Fh%ﬁ?ri Xﬁ% Zg'p&@‘!ﬁ@a&?g‘? aa\%h S%h%} Ai n Resear ch,
vol . 63, P& Kiis62J. &994% ameypat@m eTheaty of IB¥hedball i OigmBehavi or and
Car di ovascul ar Responses de," Anerican Physi ol ogi cal SOCI ety, 1991,

and EngeIJOIBﬂa]e@f dlheoretignl 'R;ahal%ba\@éul%? e S9drdas 1288) Be Hnshast
G oul 2t i B LSO o HoSbd Lo A 95y g her more, | ¢ has beer

found th& Proreert |ca activit at ed potentials) covary

W i ? cardi OvaMbﬂeaVeraCffdnw fnyide nthie C adsteral mblatax(bsalen&e Awtbngmnieci se peri ods
dufing the cardiac cycle when, perce%t?igonsbéa cpg i mpact. af, 30 stinulation
are opti REVEUSe8YSGR) kaural B VEY SUtefpHE, the, ptendeprrlip) {Slﬁ?lﬁlgf‘ Response
Patterns C £ 6% eﬂfe }J&?é #1 Jaﬁ%é‘ch%giﬁ@ﬂ?ﬂ{es fnide

El ectrogrni'laa‘sktl 39?‘%{8} F];syc physi lgyosgygglvo 14, . 3930%00, 1977; Sandman,

C. A et dle. cai‘dm‘f'dsuldalca:twﬁy)ﬁf?vhﬁlﬂemﬂvmmmo&rdslct@l wuﬂée@mmﬁdn Behavi or and

o e AR B SEPLRE LHER U PP 1m0
20 Advantageously Before Knowing the Advantageous Strategy,” Science, vol.

275, pp. 1293-1295, 1997); Collet, C. et al., “Autonomic Responses Correlate

to Motor Anticipation, Behavioral ,” Brain Research, vol. 63, pp. 71-79, 1994,

Astley, C. et al, “Integrating Behavior and Cardiovascular Responses: The

Code,” American Physiological Society, 1991; and Engel B. et al,

“Cardiovascular Responses as Behavior,” Circulation, 83 [Suppl II]: II-9-II-

13, 1991).

Furthermore, it has been found that electro-cortical activity (event

25

related potentials) covary with cardiovescular activity indicating the existence
of precise periods during the cardiac cycle when perceptions and the impact of
30 stimulation are optimal (See, Walker, B.B & Sandman, C.A., “Physiological
Response Patterns in Ulcer Patients: Phasic and Tonic Components of the
Electrograstrogram,” Psychophysiology, vol. 14, pp. 393-400, 1977; Sandman,
C.A. et al., “Influence of Afferent Cardiovascular Feedback on Behavior and
the Cortical Evoked Potential,” Perspectives in Cardiovascular

Sychophysiology, ed: J.T. Caciopppo & R.E. Petty, Guilford Press, 1982;
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avai | abl e. wﬂlnsefeacspee;ls;sxvhlbﬂnehmmesnmmamnmmmmgm cenamuptionA®r unit quadr upeds

and human peds, | Ngs this, i n nt| on ronote the
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act Pvity fL‘HBSEan&? in APrsb” NAEHE SR IORIWp. d23@sz4@at19@1r), HefseQQmﬂ@g}s equently,

maxi m ze netabolic efficiency duri ng sensory notor = performance. Learning
i s commonlayresiridied sangsdofapeedsen pnp giyss goft, thaigsi ini lngpratidn (running)i nvol ves. a

change of avi or t or_experi ences the organisns
by 1ty 1 dhetis res aaprathite B BtoRss BmBRGY SRS SefilY o "5 The
process of | earpuirthgroh@s, BERBs f8dNMinta8 bigedy gy ey medwt askmallyh:  (a)
Nor mal ontol ogi cal realization of self-organization in notor novenent

cobd di nat iayaid Reterfiadly: unstably rRgicasethey selegleony A disatete seirafiseadst i on of vocal
cords (Squ:(i?)a broddin {, ple Pt ﬁl%?'ﬂ?el oMYﬁﬂ%ﬁhﬁmz@%ﬁerﬁ//aﬁq (b)

attai nment o A hor na postura ance and a proploceptfve sense by the
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literature in the fi Id of ning.difficult %(ildlsablﬂtle t hat
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child. Partrcularly, leafning deficits such as
20 consequently, maximize metabolic efficiency during sensory motor
performance.

Learning is commonly understood as the process of acquiring skill. It
involves a change of behavior through practice or experiences, namely, the
organism’s ability to escape its limited built-in behavioral repertoire.

25 The process of learning has been found to be highly cotrelated with:
(a) Normal ontological realization of self-organization in motor movement
coordination, such as: limb movements, eye movements, atticulation of vocal
cords (speech), lips, tongue, jaw, facial movements, etc.; and (b) attainment of
a normal postural balance and a propioceptive sense by the organism.

30 As substantiating point “a” and “b”, there is an extensive literature in
the field of learning difficulties/disabilities that directly links a poor early
sensory-motor realization as being the basis or effective cause for a much later

learning spectrum deficit in the child. Particularly, learning deficits such as



6 WO 03/023546 PCT/|1B02/ 05450 Dyspraxia, ADD, ADHD and Dysl exi a have been
associated to the “cerebellum . The cerebellumis involved in the control
of i ndepewdensto2bi4eb novenents and especially in rapid, skidiisdzesasenents.
Damage t o DYispfagiagnADD; ARHB ehdt Pyslexinebavd (heen amssbeiattdt ¢o dibef er ent
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rol e-played by the cerebellumin learning 10 and notor skills can be seen

in Ito, Mmoveients Gadeispédially inrcapide skidled cenvemsnts: Dapage Yo differg®tven Press,

1984; Ito, M, ."A New Physi ol ogi.cal .Concept qn_Cer,ebel | u . Revue
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Sequence iR Bisfigbanced iRtpesbird ridbaPaet { tb AimbaAEiaRy,dbss ofanB@lephy,, " Journal of
Neur osci ence, vol. 14, pp. 3775-3790, 1994; and 15 Krupa, D.J. et al.,

"Local i zatlackn obf caverdinajionr arde impairmeniveafneapidrpemianaed, agimatige, vol . 260,
pp. 989-991 199{3. In short, the role of the cerebellumin |[|earning
deficits N&%Ver%ga- into the postulation of the "Cerebellar Deficit

Hypot hesi s' or rebhbrmicesevalchye shakologlayet by nwkiarepetilimaindearsing |1 i Nk bet ween

deficits in_ 20 notor-coordination apd |earning disabiljfies, brings us
fil0st to cofsmaerskillsean heeanddhion M %%@r?@%nhmeu@yé wli’a Dyspr axi a

can be defy [ I AR 11O M N I ehgaht aat i on of
movenent . é%géi)z:o?%tlg%e\rflvi Iitsgﬁ?é’ tlg?lg’ {t ’eMé’mrrm;yN%v‘éq)g?’%gﬂogﬁgl of I@égnguage,
per cept i orCastelltiingURdvue Nddeolepioperlera| vady $46, api 364-86%;Henkies,hHised t o

descri be youngsters apd adults 25 who haye .coordi natjon difficulties but
who al so, e1tng\t’h{:f:l\’ll;’ﬁ%’fo FqUENeST L CAEERE “'sh‘gv\%tug?'gm‘gi Eg‘ﬂ BeFE§lal probl ens.

Devel oprengghoddihl P aptutnadioh §fdusoRhvE sl 14Vppt 8773.3Pmengggningof the
popul ation with a'ratio of four boys to one girl (See, Portwod, M,

" Uider st ariiiupg IDéves labpifeeratiratDpserMemary Traghiotie MammgliarBraiss Publ i shers,
comt bi di (R DA PP st PSP SR ML e AR ™C Lef i
and  Hyperaghingi 8afick StisdRad | intditgh .poblulabos tofotd CTiggirsias Ddfizit such
conorbidity is
ypothesis’ or CDH.
Generally speaking, the making of a direct link between deficits in
20 motor-coordination and learning disabilities, brings us first to consider the
developmental condition named ‘Dyspraxia’. Dyspraxia can be defined as an
impairment or immaturity in the organization of movement. Associated with
this there may be problems of language, perception and thought.
Developmental Dyspraxia is the term used to describe youngsters and adults
25 who have coordination difficulties but who also, in the majority of cases, show
significant perceptual problems. Developmental Dyspraxia affects between
two to five per cent of the population with a ratio of four boys to one girl (See,
Portwood, M., “Understanding Developmental Dyspraxia,” London: David
Fulton Publishers, 2000).
30 Furthermore, Dyspraxia is a developmental condition and the
comorbidity with autistic spectrum disorders, Dyslexia, Attention Deficit and

Hyperactivity Disorder is high. M. Portwood suggests that such comorbidity is
probably between forty (40) percent and forty-five (45) percent (See,



probably between forty (40) percent and forty-five (45) percent (See, 7 WO
03/ 023546 PCT/ |1 B02/ 05450 Portvvood, M, "Devel opnental Dyspraxia -

| denti f i ceta asw2z3ad | nt er venti on, London: David Ful t on Puullisheosso 1999) .
Nbr eover , Bosenedadbd Bevedonieantal Jpysprapis + ddentifisation snst Inserventiony der s ( DCD)

Ty ol Syl Ry B8 MRS AR o, 1 2000

Language [D&Qﬁméordm@doﬁmmﬁﬁe@gmm) Ay Exqc)ucmsdﬂla/;e ih atigy agﬁ-n[ataor ders.
Preval ence of DCD has been estimated to _be as high as si ﬁ»c(hg%gper cent for
9

chi | dren imileskenesgSee.aRgawesd, oMy 200Q)s, Cqnageted disgrdssy daay 99 and 2000) .
TUring Nk 81l PRItdefd ik reﬁﬁ@c?L‘M‘gtﬁi gem 6, ft BRLATRREGHRY 2at ) on 10
impairs perce er a sbe I'ng, brings us to focus
in " Dysl %Iﬁesswla)lsingwa\@ Dissrd&re. Elneflalamds cist@Drtmsﬂneerdestmhaﬂmhbrﬁeal di sor der

characterized by def| |ts at _bi ol ogi cal nitive beha oral I|evels,
| ocal i zed aFdHEl s sBut rR?fce"Bhf‘-\} ?'i‘lﬁ‘ %%n@?&@géamgea?fdgqiaﬁaﬁg Pocesses. For

this COW%@&”MQ@Qa@Ji@@V ng around five (5) percent of the
popul ati on, no practical and effective remedi ati on has yet been found.

Dysl exi a (whl cﬁl‘ummgbmwt todhs patiedlansase dvlieid e ddokyinunatbr-ewgatigationi s conmonl y

t ood hil dhood,di i cul i in th t di
Splf 1§ ng. dFtbais ETRRGH RIS aphry o ine gt opefido b Bledieelfendan i nto

adul t hood. pExRgial, nﬁs}ﬁlahar@&e@emem@a e Ve Heafb-8Rkidphdesital Ndit@aks that have
no 20 |inguistic/phonol ogi cal conponents. A common feature of these

conponent scharas;teu'ﬂzad shelptititsy @t vléo ichler cagnétiveoondi brhevierl ofevélssual and

not or conpan n e or t i i e conbi nati on
of sequegg1 %a dré%‘ﬂ?”(rjblﬁéom %138;? gggeisanggggc@e%@%%&ggs r%é %1% per f or mance,
dysl exi cs doayftess Bpvdromhe, éﬁf«ﬁécﬁngilai'(iuﬁuﬂl‘i@/ (5)2pervéri lof sh@tpopulatich, dyonami ¢

bal ance, manual dexterity, ball skills, gross_and fine notor control and
pr 8duct i orPragtics] mﬂﬁfgﬁrQE%@m?é%ﬁﬁﬁﬁssyetjPﬁ@nyQ also show a deficit in the

motor skills r eﬁyéléﬁg hicPeaf b%f traRIPRE A s k@ﬁﬂ:uﬁtgdwn | R6RABNEs and rapid

successi ve finger opposition. has been esti nmat prOX|nater
fifty (50)comanceytundérswadyak ad:hdglbd)celxdlﬁfs:u}lnyesem ecﬁuwtmmbf— rodiog, 30 deficits
that could be |ong-term ang edlt artlfular sensory not or -

bal ance r ePat"E¢ 63%61’%‘%% :b?ﬂ‘g‘; i eracy pmb ems oiten exten

adulthood. Experimental research has revealed deficits in tasks that have no
20 linguistic/phonological components. A common feature of these components
is that they involve either the coordination of visual and motor component
(hand-eye or eye movement coordination) or the combination of sequences of
their movements or processes.
Regarding motor performance, dyslexics have shown to have difficulty
25 with static and dynamic balance, manual dexterity, ball skills, gross and fine
motor control and production of simultaneous movements. They may also
show a deficit in the motor skills required in speed of tapping, head-toe
placement and rapid successive finger opposition. It has been estimated that
approximately fifty (50) percent of sampled dyslexics presented visual-motor
30 deficits that could be long-term and hereditable.
In particular, sensory motor - balance related problems impairing
learning, such as the ability to read (Dyslexia) have been recently intensively

studied by A.J. Fawcett and R. 1. Nicolson (See, Fawcett, A.J. and Nicolson,



| earning, such as the ability to read (Dysl exia) have been recently
intensively studied by A J. Fawett and R |. N coI son (See, Fawcett, A.J.
and Ni col v@m3/02&40\0 03/ 023546 PCT/1B02/ 05450 R. 1., "Persicarsnt/oBsdicits
in Motor RBkil} [‘Pérsiste@hDeficieminotor Skill &mféhﬂdremomthé?ysm%lwnaéehav. or, vol.

27, pp. 23 95; Fawce -, red Penfornmance of
Chi | dren \R/?lﬁ ]I% Vipry YO WE é{zna}é 8?]5 %%(f E)%isl’ aIF"awAFgEEizié S’Aér?nagl’s of

Dysl exi a, “Kﬁﬁaxreﬂ@er&@ma@of?@ﬁﬂdré@%ﬁh B?ﬂeyby oﬁaaNRahge of\Cdreb&8laand Ni col son,
R 1., "Performance of Dyslexic Children on Cerebellar and C})gnltlve

Tests, " Jdasksdl Aonalspf Byslestaavelofo, P@oi259 -343, 1586 @Bil?BFa‘Y%@ Their =
| t.hat t bl | t
vert s ho e SR dtr ) oo bR obt Eh e e Een BRI 2 %a muscle

tone, |ingo ﬁﬂﬂ@kereaﬂad Joufifad bl MueakBehasior, rvod;cﬂ‘tpbpx68ﬁ@$ Ur998). )Z‘hmnverrent
execution. Jg.O Anot her active |ine of research basically Ijnki ng i npaired

sensory eordusienwpsithehin Byslgsc eldrensome ¢idheMesai ‘?%/eé%s(‘@?\‘;f and the
cerebellu [ ITe)VESTE n s related to
the ~ gn(@(l:eefy’wfcepugﬁqg E(?ané érfo‘yflﬁlg&e lﬁﬁlgogkeq}?lu?&iélﬁ?yg?%?gécgﬁgl 1grtn‘s) of retinal
gangl i on gRikesin(alverall wer%sshﬂnaﬁmplmgmalhntamembwmerg CDéClNIlDBl,Ia| events, not
their form Hence they are 15 ort vi,sual notion. The

i
dot&al pat hway Another %ﬁ?t"ﬁdinevptlﬁ arc t 15()3 iy f’ﬂ l{eﬁlafenﬁ%gses via the
m ddl e ter@&&@ho&eﬁwﬁ ¥ GRe b9 (e ocﬁ’l@ﬁ‘fo%r' SsteRDN Al e eRdbeBUm 1t IS

dom nat ed magnocel l'ul'ar input. Since these signals provide information
about the mthwhngnaiﬁht\w to wedd mv@nteglcalhddm, istrelateddpitls ‘rodgnpradlydar targets, the

dorsal system |s._ inportant. for the guidan 20 i mb
movenent ¥l Ti‘ é?agnﬂc%luflaénsé' St&ﬂo‘%’é’ﬁ‘éfﬁs rﬁp lgﬁﬁgﬁég\}cg%sa 2B rain in
Action, " QubmriflalBbyLried timifF 06 Sisudl Aents, %t&hélh&'oﬁlerﬂﬁﬁ:bhhm aret he
magnocel | ular systemis crucral for cont rolli ng eye novenent during

reB®li ng, dmgoysenttiprdetacting Yisnal mesionp.abreadorsal ipalvayds BRCRIUA XYY, event s t he

eyes sI|p|n of f nd dickstein
M, "The 25° Ilgoc?sglg%e&lgek’é%g P{t}m&?nﬁ{dﬁg &n(spl?g@ l&??%n%ceéa {c%))f h%/bvems\nt

Physi ol ogigosterioR} Fmaaﬁcorml It ﬂaommtedgﬁr?mﬁgﬂc&dlmaeﬁgput Rinceaheseher
hypothe3|s under | yi ng. develop taI sIeX|? has.to magnocel | ul ar

o
neur onal b snBIoViiey Bfepmation pung, of gaghal §tv8‘%ﬁ an\éﬂ\]o Fheand Tal cott,
J. B. @?(ﬂﬂ\rﬁfze shidl @fg e-tléh?l‘ﬁar Ho@atl s?élt%ﬂnei’é'1ﬁ1port5?{t51*0?)£h@gul‘dﬁlllce o0 5, pp.

59- 78 19 'S nagnoce l'ul ar hypothesi s is based on evi dence that
20 both eye and limb movement (See, Milner, A.D. and Goodale, M.A., “The

Visual Brain in Action,” Oxford University Press, 1995). Via the cerebellum,

the magnocellular system is crucial for controlling eye movement during

reading, and particularly for the rapid motion feedback that prevents the eyes

slipping off their fixation on a word (See, Stein J.F. and Glickstein M., “The

25 Role of the Cerebellum in the Visual Guidance of Movement,” Physiological
' Reviews, vol. 72, pp. 967-1018, 1992).

Yet another hypothesis underlying developmental dyslexia has to do

with magnocellular neuronal abnormal development in the brain (See, Stein,

J.F. and Talcott, J.B., “The Magnocellular Theory of Dyslexia,” Dyslexia, vol.

30 5, pp- 59-78, 1999). This magnocellular hypothesis is based on evidence that

dyslexics have lower sensitivity for transient stimuli either in the visual or in

the auditory system. In other words, Dyslexic children show a lower

sensitivity to ‘temporal processing’ of information. We can see that a lack of



dysl exi cs have |lower sensitivity for transient stinuli either in the visual
or in the auditory system In other words, Dyslexic children show a | ower

sensi tivi WO @3@23u4enporal processing’ of information. W caceeoiasd a | ack
of 9 WO SAf-023RUAIRCTNI BERHO54BOtor smolenerdangaeat kagattien withséRy not or

novenent s goes together with an. i Lrnent .n the timn rgeption of
stimuli, UBRUTAHIY hedtningRsFrePHOR ?’E?\‘QP““’QF@&P% %ﬂ %Oé’&‘i‘%?ﬂ 9‘58 pRY OF THE
| NVENTI ON3AGRRM R to the present invention, central to the synergetic
approach to novenents are: (1) relative timng information anmong notor
conmponents in the process of notor coordination; (2) the lack of an
effective cause, program or code responsible for the emergi ng notor
pattern; and (3) spontaneous 10 pattern formation or "self organization”
anal ogous in Bernstein' t | ayed by novenent
coordination as the basﬁ%ﬂ@?{%ﬁgﬁégﬁmﬁﬁo the control of the notor
apparatus. This invention is directed towards reinforcing the

struct ur al - t enpeeaddingctoutht ipregetieihvwention noenaritot the apukrgéticsapprerghcal
conponents. Mire 15 :SESCifi,cal,l : ,oFe mai n characteristic Ff. t he present
i nvent i on '@ BONEMEHBFed tr%leqﬁY?oti‘rBélgdB OIMALNLAMYIE TOLOF PHBDARFAES

_ Q1 : : Pef'ate novenents
with Spec'tlfnégﬁro &L 38 ot QRRENARAY ) tROYRk OF a8 efBttivYdah & Hrodrdi N t he

viscera (e. eart, lungs, brain, hornonal, etc); 2) time-correlate the
movenent s ow dode aegpansibleufar thp hensergingr mptea segens; t4nidn(3) pontaneds or gan cycl e
(e.g. systolic,. diastoligc,.inhalation 0 _exh tion, In

el ¥t r ocoPpieafo 0o 2l 8¥ga8ﬁ§?§?lbl %fog,g 5 g\%?rgﬁtgm S\Mgél%lo%ﬁ]ﬁ e viscera;
and 3) i nttﬁé)ﬂﬂ&ﬁla%@@ix afdvement ddeedinaidnos the Badiabf thet ofparisatidaef ti ne
correlation within and without the (variable) tenporal frame of the

presel ect dae pmarobolsthe groter#@pafisi cul ar chosen target organ cycle and/ or

physi ol ogi cal S { £ hi N Vi . 1 his, | i re than one
25 target orgaﬁmzsn%%&oﬁhﬁg%?%&Hgglﬁ‘%;s?glpgdr%gégﬁﬁ%k%ﬁﬁa%%togﬁ in the
correl ati @oupling fBgiveernewosementsi fand deéweiblogivaht sompenentd. | Msreexper i ment al

research carried out mainly in the |ast sevent 70). years st of which
notd i ncl udeerifisallyp Ppg maip charggicrsds of ﬁgﬁ Pf?ﬁe%&ﬁ%n(“(ﬁlp Bhe B@H&gf orms in

whi ch thi Sceé.h'i‘&ﬁf%gfcialo'fhe:?ilzi“{I to:gg iR @Bi‘?élﬁt%dmo@éh?é‘i‘ﬁ!si iftekpcic sapargic levels

of the hunan ordani sm vi a novenents in relative coordinatiron with

cyclical pihgasisodnddircptiysamdogicsdl tiysemsayithin the viscera (e.g. heart, lungs,
brain, hormonal, etc); 2) time-correlate the movements with a particular phase
or phases within the target organ cycle (e.g. systolic, diastolic, inhalation,
20 exhalation, and brain electrocortical waves) and/or physiological systems
within the viscera; and 3) introduce a selective fluctuation (instability) in the
time correlation within and without the (variable) temporal frame of the
preselected phase(s) of the particular chosen target organ cycle and/or
physiological system within the viscera. In this invention, more than one
25 target organ and/or physiological system could participate in the correlation.

In fact, new scientific developments, as well as experimental research
carried out mainly in the last seventy (70) years most of which not included in
prior art, suggest that by means of the many forms in which this invention can
be implemented, today’s natural synergic levels of the human organism via

30 movements in relative coordination with cyclical physiological activities may

10



10 WO 03/ 023546 PCT/|1B02/ 05450 be increased, and therefore the triggering
of self-organization anong biological functions may have a hi gher

pr obabi | i W0 @fo2s@cur r ence. The general scope and aspect ofpasor/esashi ngs of
this inveei increased, eotstherefore thiet Hriggemingf joh diekigerghnizationurbwng of

inter-correlated fields, as_5 previously.and further on detailed. One
obj ecti ve bbqloglﬁ%sfupﬁ{pélﬁmagima%eo%gliggfu‘sprpﬁa%ytg\??&cchudrepﬁ% neans and met hods
aining to optimigegenbill seopRNMdCaspficof MerEahifRiRCs Wfs @dwnttonngteof physi cal
activity, active or passive, including current sports and practices of
physi cal eredigerie withymaay fofdingsoiori pgmbery ak igfer-carrelated fields, 86t ween
novenment s _and i i ol oy VA (al ded or. by machi nes)
in 5tehe entPF‘?VéO‘BSg‘Ev)a‘Pﬂgh?@’ﬁfg'lr‘ 8%%{11?%*' g@se oé%?écg\éé&gégn{gﬁfggo%hceoa Sltsﬁq%ondi tion.
Anot her  f eabwdiagothet iRansn¥RN metodandintinged optirhile, Apoye@ntdd,athkies in its
aimfor the expedition of new skill acquisition, nanely, |earning, by

est abl i shipggommaneredigrmaking elophysicl jaghViBhASH Vool diReHtSs BAdBEyYsi ol ogi cal
15 cyclic tivi o] t agbi ngd f.ffhyres of this
i nventi on%lhg olsfﬁfol{r%\??@gﬂ%r%ﬁ%s ?’grlr%sls%? reggrggsg’c%pt{ggfs&tgrl nviie1 tigate and
devel op newhergétiigacitityc betmderd meniements &ral phistolbgioasldcwfiealt aativitpf | ear ni ng
difficulties in narnmal and pathol ogy popul ati on ali ke, where subjects wll
Soki al |y (BaFPT 0GRy PRORIEH T SUDTE BROBHPR e A T dEse S8t dbove. t he
root of | Ef-ﬁ%ﬁl'ﬁ{ Behdedd.cits and its correlation to bionmechanical problens,
may be well conpensated and in nmany cases overcone, by technol ogically

i nduci ng a ki ndAmfthestfeaturcand theeinvetdionrand dasad eosthe gbdverdateehesrindtsai ming to
trigger dor.ma?t ?lqu/or (ﬁo [f)r(%m)te new_neur.onal coeﬁne tians %n t he

cer ebel | urffmf fYndhe FBeHUECT L AR o JiHl  JCARIEIOn s0iRs Y THEMAG 8Y t he neural
networ k. MfaBRMBAg al SB6@IcANY icBrr8RAYn @ﬁfdhglza@mhefn'tseﬁﬂisphﬁmagi@aﬁ them only
sket ched above, gives us ground to hypothesize that novenents in synergic

tikfed corrcyrlgal 8¢fiviiv h physi ol ogi cal activity functions, may institute and
reinforce neur %I?clthé}vé%rogg p Qﬁechéa}fhitngs aﬁ‘ﬁ"f?zﬂ?ﬂeﬁ‘ df4hid iﬁ%t%‘?gg / the 30

phenomena of syrnéergi sm anong physi ofogi ca unctions 023546
PCT/ | BO2/ Qpdvi@e many forms of research tools to investigate and develop new
diagnostic and treatment for the broad spectrum of learning difficulties in
normal and pathology population alike, where subjects will specially benefit
20 from this novel invention. As discussed above, the root of learning deficits and
its correlation to biomechanical problems, may be well compensated and in
many cases overcome, by technologically inducing a kind of what can be
denominated as self-movements aiming to trigger dormant and/or to promote
new neuronal connections in the cerebellum, frontal lobes in the cortex and
25 other zones of the neural network.

Moreover, research in many correlated fields, some of them only
sketched above, gives us ground to hypothesize that movements in synergic
timed correlation with physiological activity functions, may institute and
reinforce neuronal over connectivity, which in turn may extend the

30 phenomena of synergism among physiological functions.

11



BRI EF DESCRI PTI ON OF THE DRAW NGS/ FI GURES The acconpanyi ng draw ngs, which
are incorporated herein and form part of the specification, illustrate
enbodi menw® @fo2sdae present invention and, together wth tHgEa/Eeyeuspti on,
further serve toBRIBFOESCRPTIONTOF pHESDBAWINGYHGURMKS on and to enable a
person skilled in the pertinent art to nake and use the invention. FIG 1
illustrates a high | evel representation of the invention according to an
enbodi ment of tithe acomepdnyiny dialwihgs 2which ws¢ imebg®ratied bengincarat foom concept

according to an enbodjnent 10 of the. invention. FIG, 3 is a block diagram
repr esent iBd Cgﬁh"eﬁ }Cétl%é}lﬁﬁtf%em&mm%tﬁﬁéﬁ]?e B dNYRRUPR 2% enbodi nent

of the m\t&%ﬁ%ﬁe?r\vmﬂr% désoﬁk)hgﬁﬁtﬁlgh@rssefvé%ﬁépglaiﬁpmwIﬁjrkmes bingbudes one or
nore physiological sensor(s) and a signal conditioning nodul e according to
an 5 15 entiodintiemtandfo ehablée a\person ghilled iiGthebpdrtihard tartatoemake gndoggeans nodul e
that includes a signals library options nodule, a synergic prograns
options moBRAMNECHE 4 synergic engine according to an embodi nent of the

invention. FlGRE, i lliysrafedtdsgpRvE 8Bl tidRlof il aitbnn@csamgor i al  signal s
and 20 stimuli for voluntary involvenent of a subject in order to trigger

t he pract itoen embodiorentdhthe dnventiement s accordi ng to an enbodi nent of the

[ ion. FIG . i.nd /ch . I h
netudes sensdiaP LGRS B AR e R GO0 o BRRSURL 7 e

physi cal fgrgssvedgul e according to an enbodi ment of the invention. 25
FIG 8 illustrates an exan‘&l e gperating environnment of the voluntary
class, active dUfeldss @nblicke AEARTE TBIGFGRENE AR EXERIE cQSMUNENVent | on.

FIG9 ill %Wf?ﬁlﬁént%co?ﬁ@gﬁéﬁ? 8@%&8@%&%&%’%{\'%@'[ of the voluntary class,

reactive subclass invo ment o e present invention. FIG 10
il lustrates an HGampl gluspaeatd rsgnsenvinpduieethiat dhcluies 3Mei ovohoet ary cl ass,
passive and re Iexgve supcl asses, i nvol venent e % iment .. of the present

RGj

i nvent i pn.Phi’E‘_o FOFSEAE TBEH FE | BiPnIng @o PRERFline A &t he operati on
of 1§ he i nvgRlJaRRedtie thedfV&hieR! N9 a

FIG. 5 illustrates a programs module that includes a signals library
options module, a synergic programs options module and a synergic engine
according to an embodiment of the invention.

FIG. 6 illustrates an example table containing sensorial signals and

20 stimuli for voluntary involvement of a subject in order to trigger the practice
of correlated movements according to an embodiment of the invention.

FIG. 7 illustrates a movement inducement/change module that includes
sensorial signals and stimuli module as well as stimuli and physical forces
module according to an embodiment of the invention.

25 FIG. 8 illustrates an example operating environment of the voluntary
class, active subclass involvement embodiment of the present invention.

FIG.9 illustrates an example operating environment of the voluntary
class, reactive subclass involvement embodiment of the present invention.

FIG. 10 illustrates an example operating environment of the

30 involuntary class, passive and reflexive subclasses involvement embodiment

of the present invention.



' 03/ 023546 PCT/ |

program for a particular subject according to an enbodi ment of the
invention. FIGs. 12A and 12B represent the operation of an enbodi nent of
the invewd @m2sdhen executing a programfor a particul ar suhjymet/oascor di ng
to an 5 enbodiFi@nil oépredestsi the @peration oFti@ inyenthmswhérbdevelopingpre detail the

step of physiol ogical ,agtivit sensor. nodul,e .nmoni.t ori ng a.physi ol ogi cal
act Pvi typd‘%loga’?g 'aewl?igﬁroﬁ” eﬁbactCBr to AREBRO R 8?{hFH€V‘?nrt}5'é%ti on. gFI G 14
is a flowhart Gk usiy ahd m%trb@egén@hhé E)ERAtioRRST A éiBodifnetlof e embodi ment

of the present invention to obtain synergic tinmed correl ation of

physi ol ogiimeintiae wheh eyecutiig raopregeam orac pastieilargsubiech aceordingitordnt of t he
i nyention. FIGS, “E and 1?8 illustrate occurrences of heart cycles
acCor di ng SFPOdpe GNERAT%f the invention. 15 FIG 16 illustrates the

correl ation of Hige 18Ws@@es Sin"RRITaRhil Whé Rtdpedl physioletiealaganitgi ng to an
enbodi ment of the invention. FIG 17 illustrates an enbodi nent invol ving
vol unt ar y/sersor wodulsangsiitesing erpbasiojogislabassivits @f p subjeefaspridingdedhdi ng to an
enbodi nment fodt heent f%?mel 004 20 FIG 18 illustrates an enbodi nent invol ving
vol unt ary/egb e RonBi hat T ol as i npl emented via stretching according to an

enbodi ment of tHi@. 14ngeatfigwchakt! BusttQingl theshiphtleselaspeeatbmdibfrant i nvol vi ng
vol untary/active conbination as inplenented via stretching according to an
erlfbdi mentemaioditgat obghg pRgesittilRYentipn & obwin pNGEsiF Amed ez ffment

i nvol vi ng : Lagkd Vv ?)rﬂﬂg | QA% IPLE B! X gking a ball
accordi ng %ﬁgglgﬁkgﬁ Sﬁﬁhﬂgnfgndo t‘ﬁ%ﬁtlrsnve%tlﬁl n. _ FIG %‘i‘g?tl (Fﬂust rates an
enbodi mentinvemioh.vi ng vol untary/active 30 conbination as inplenmented by

i ngi If_cl ing t nbodi prent. of (the jnvention. 13 WD
03/ 093546 PoT/ TGS Byt 1 afucBie ey EORal BLIG GFMSARRIIE Buol vi no

vol unt ar y/ neaodMEent Ml idcnfiBn.as i npl emented in a treadm || according to
an enbodi nent of the

15 FIG. 16 illustrates the correlation of the subject's movement with heart
cycle according to an embodiment of the invention.

FIG. 17 illustrates an embodiment involving voluntary/active
combination as implemented in a hammer according to an embodiment of the
invention.

20 FIG.18 illustrates an embodiment involving voluntary/active
combination as implemented via stretching according to an embodiment of the
invention.

FIG. 19 illustrates an embodiment involving voluntary/active
combination as implemented via stretching according to an embodiment of the

25 invention.

FIG. 20 illustrates an embodiment involving voluntary/active
combination as implemented by kicking a ball according to an embodiment of
the invention.

_FIG. 21 illustrates an embodiment involving voluntary/active

30 combination as implemented by swinging a golf club according to an

embodiment of the invention.
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invention. FIG 23 illustrates an enbodi nent invol ving invol untary/passive
5 conbination as inplemented in a bed according to an enbodi nent of the
i nventi onwoHI3@2334 i || ustrates an enbodi nent invol ving PCT/IB02/05450
i nvol unt ary/ r eFlG@xi22e illastrates nat i embedimenp| iswelvingd vohingaryhieagtive head )
according to, an, enbodi t.he .inventi 10 E trates an
enbodi menfOPHRatN ??gmmﬁﬁq“fﬁﬁitlgraﬁ‘?ﬁg ql)?f‘i?é ng St F}g&)%weg ‘gﬁtﬁ% enented in a
hydr ot her gR¥ndadt.h according to an enbodi ment of the invention. FIG 26
illustrates an enbodi nent involving involuntary/reflexive conbination as
i mpl enment ed byFIGgRE ilhustratesy ans emiidimente invebing invdluntaryippstiye 15 an

odi nent _of. the invenfion |G 27 1l r at i i nvol vi ng
i 230| unt afYP lé‘f"il%‘}(la@émpfce eﬂa %r?eé acp r'df 8 ?E(?ﬂ@f)gﬂpe%gto?gt\i}vé according to
an enbodi greitisdf. the invention. FIG 28 |IIustrat es a conmputer systemt hat

may be used to inplenent 20 the synergic engin as well as other nodul es,
accordi ng to aFlenBddillystmtesoan @Iﬁbodlméhtnﬂ‘@rllvmglI@OIQ@aTM/qeﬂé’flVﬁt es an
enbodi ment_ o i FIG 30
illustrat 8%méwa€%%snl\ﬁ?ndg&]{18?%({/@l a\a}%ﬂr?gg {/E)l? t0 |a\(ae%ﬂ%|g IJICI%)Iirtr‘t(g)?natl on as

i npl enent e ikventivrsi ¢ according to an enbodl rrent of the invention. FIG 31
illustrates an_enbadi nent invol ving,.invol un [refl exi ve conbi nati on as

i 19l enent ed vi &1G tzéyluéﬁété%ﬁ?%laﬁgelpBOdéWeE%’b tlYl‘B tingeluptaey/reflEdi¥ht i on. 30 FI G
32 111 USt bak8mhaith CAPHbRRRhiUNYO! ¥ | GrGndURY | Sheh NitboRhR 16 bl t he
|nvoluntary class

passi ve subclass and transitions to the involuntary
cl ass/ r ef embbitienentibftha sreventsorn. rrpl enented via sound according to an

epbod et of "the TRYGRLLSR: b teNR R IRy b AR Erood ronts o
combination as implemented by light that emits radiative energy according to
15 an embodiment of the invention.

FIG. 27 illustrates an embodiment involving involuntary/reflexive
combination as implemented via a straw according to an embodiment of the
invention.

FIG. 28 illustrates a computer system that may be used to implement

20 the synergic engine, as well as other modules, according to an embodiment of
the invention.

FIG. 29 illustrates an embodiment of the invention relating to learning
disabilities.

FIG. 30 illustrates an embodiment involving voluntary/active .

25 combination as implemented via music according to an embodiment of the
invention.

FIG. 31 illustrates an embodiment involving involuntary/reflexive
combination as implemented via a toy according to an embodiment of the
invention.

30 FIG. 32 illustrates an embodiment involving a hybrid that starts in the
involuntary class/passive subclass and transitions to the involuntary
class/reflexive subclass as implemented via sound according to an

embodiment of the invention.
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figures where |like reference nunbers generally indicate identical or
functionally simlar elenments. Also in the figures, generally, the left
nost di gmo(@)o28ast her the first digit or first two di gi t PCTaBoBeIR0

ref erence nunbeEmbedimgatst pf yhe inventio eee ﬂ?ﬁcmh‘FQ:HVlthﬂéefﬁ@fl@r eénéke nunber is

I’ an embalfn oo HREC R gintee ARkl Myede  RRRGT 01T Lol o o

pref er abl yfuﬁ@tidrﬁllgtsanaaxgémﬁnﬁpt@rso dftthy ifigyrdsNgederalng thé Méfelosor no
attention, induced to be perforned in a tepparally varying fashion with an

i ntrinsi cafiEif(s) either the cfgr@tl digi| orpliists e @g@l@éwf ech veference membpiar at us
congrisin a synergi c prograns
m)(rjrgl e an%d&tl%ﬁé@? ucggﬁ%%¥érg%§%%g%%gm§ﬂ8§% The present invention
al so provides a net hod for correlating a gross notor activity preferably
involving | owcognitive activity with mnimal or no attention that is
performed in a tenporally varying fashion with a physiological activity,

t he net hod conpri sipETAREDPDBSCRIPTIGN QRITHEIMNVENTSION ect using a signal s
i brary options nodul e; and (b) perform ng notor 20 novenents requiring

| ow- cognitive activity involving mnimal or no attention, according to a
program prpVvi dethddyetrabORENVEHWE pPrograns options nodule. In enbodi nents, as

a result of such correlation, the subject will exhibit an 'inprovenent in
a condi tion. goal C{‘J the invention_is to inprove bionechanical
per f or mance. zslnp%»emlpfr @Pwafhwpaa%@éé@e PfP?Fé‘t i“h‘i?@%?li britiligediioscr i bed

hengin as %r‘éféh{lﬁg%ﬂr Qte@gﬁ%@?ﬁ{otd@‘a%ﬂ"w%r PRYRAAY RS o ?ﬁé 'affénttﬁﬁn' h a target

organ and/ siologic systemin-a tinme varying fashion. Mre
gener al | y, intlheedi tmbsr[teribnned & ditangeradly vavyingfashicat with anoumeindlly with a

hysi ol ogi cal. act in sone. varyi f ashi on ere tine is an exanpl e
PrYs var L fiundr i tidd) phveaieisal s G GoPuatBa s oBErrTBO% ooace |
not ed t hat piyRR1dGNE NctiQfty | en&tt mbitile,t £ kyhérg ichltp %ex{ﬁmh&hﬂér‘@@ailmnt

i nvol vi ng onIy tTne, but may al so invol Ve spati coordi nation. The
appar at us muemmtmb@emﬁntiqhengm@@m invention utilize a multidinensional

ehAsoach o, Do SORIL i 8Ll MARERR e S
motor act1v1ty preferably involving low-cognitive activity with minimal or no
attention that is performed in a temporally varying fashion with a
physiological activity, the method comprising (a) providing signals to a
subject using a signals library options module; and (b) performing motor

20 movements requiring low-cognitive activity involving minimal or no attention,
according to a program provided by a synergic programs options module. In
embodiments, as a result of such correlation, the subject will exhibit an
improvement in a condition. One goal of the invention is to improve
biomechanical performance.

25 For illustrative purposes, the invention is described herein as
correlating movement with a physiological activity in a target organ and/or
physiological system in a time varying fashion. More generally, the invention
is directed to correlating movements with a physiological activity in some

varying fashion, where time is an example of a variable that may be varied. It
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preferably novenments (including but not limted to notor activities) that
require or are associated wwth mninmal or no attentional involvenent; and
c) produe® wro2sszaduce novenents in kinematical correl ati orrawiBh2/osaser nal
cyclical ipnotpéthabthie dmtentibny i mit digiitedito this ¢xample embedifieneinselvieigl correl ati on

is directed, 10 tqQwards fulfilling . .the conditions of: i) reducing attention
i nvol ye_merﬂ“,ly f“in?%“it HJSV&IH(’H@VOA%‘? g%ﬂ?&éﬂ"“ﬁ?%@ﬂti onal mechani sns; iii)

mi ni m 2ing or rRguGhadathlCand GRdheds dR9ERCPratbnd ieRAGEH dumido al he

i ntroduction of so degree of synchronic correlation in the timng

conponent snatidimensioealtappeoadh ity pody npveinaefs opt ngltuer wgsedtedkpridt i ons (or

movemont o Rt bbbk blFer BBl Bl S “Tor o boay

parts nmoveeRtabiN thovBinghitd AlinddiieE Pu Giot almiblt tov imiotor adtivitiesPethatni tions This
section provides definitions of ternms used herein. Such 20 definitions are
provi ded itaquirg ¢ ae @ssosintgdowith paingasvasficetiteational inwlyanedy and @) t hough it is
noted that_these te : i i i cont ai ned
nor ot . R AEE 3 MEREE Rl b RineEAGH o thach RiiTheatPLidRa, SO0

appl i cabl eort gerioliR alP plegesibgical vanivitpn The |kinclentiaql peoreststionoispdirestds skilled in
the relevant artfsi based at | east on the teachjngs ci)nt ai ned herein. 25

I nlQ he f oltPwwidigfulfilieg das icapdifionss obirig Talucngs sientior telveakext) of the
present i Q}ﬂﬁ%\!ﬁ?@p@é@f&ﬂtaﬂ@ﬁti&nﬁ?g{e@l%‘is?ﬁs‘,; %8| miAHRLEY Rbudii@denvention is

conti nued ron. "Correlation” réefers he timhg and/ or
coor di nat iloss of degreoy exfefitedonhatuei & Per fimradectiom of scemey idagree asthi on (such as

t | |y and/ tial 30 i ng fashi ith an intrjnsicall
varyi hg. pryerBpBs: teiaton i (5 ik, SR o, niaPsC WL U ogi cal

system | nnaudhebeploafciRFIREIERMMSs (oY ABi IHBwnCRI dudliBhiveRhiieey @ L0 the
timng of one or nbre. gross notor activities requiring 16 WO 03/023546
PCIY | BO2/ Othd Signingrofrdynelironizedmozemenis, asmedia progyete Binergs eondlatiannsi cal |y

e o- GevarapRantise aiosd PP SRoverRAE T Amah Bh el ey, o1

| earning, reading, and witing. Dyslexia is characterized by 5 deficits at
bi ol ogi cal, cognitive and behavioral |evels, localized nainly, but not
excl usi vel 41- i nPefHBBMNS0gi cal and reading processes. Dyslexia afflicts

ar ound

This section provides definitions of terms used herein.  Such

20 definitions are provided in this section for the convenience of the reader,
although it is noted that these terms are further described in other sections
contained herein. Modifications and/or extensions of the following definitions
applicable to the present invention will be apparent to persons skilled in the
relevant art(s) based at least on the teachings contained herein.

25 - In the following, the definitions are discussed in the context of the
present invention, such that the theoretical overview of the invention' is
continued in this section.

"Correlation" refers to the timing and/or coordination of a movement
that is performed in a varying fashion (such as a temporally and/or spatial

30 varying fashion) with an intrinsically varying physiological activity in a target
organ and/or physiological system. In a preferred embodiment, varying

correlation refers to the timing of one or more. gross motor activities requiring
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five (5) percent of the general population. To date, no practical and
effective treatnent has been found. "ECG' is a display of

el ect r ocandl grayhi ¢ events. See Fig. 15A. An 10 ECG noniRCIVIBOAOS4pY OVi de
ei ther a \mhigimdl drenogattendbgivtithl onedorsmbsyintrinsically ivatyieg pldységlbgigal "EEG' is a
di spl ay of el ectroencephal ographic events. An EEG nonitor can provide

ei ther a WHYYIHPS-(e.g., digital) display or a printed display. For exanple,

an EEG can depigiyhpfidepRs bl ibvei il hott ehh hidobiiedl5 Al pha

waves are slow waves that exhibit an average tfrequency of about 10 Hz, and
bet a wavesyitr diffiadtyesf lemvimg, tehdingext wiitingnDyslexiagecharaterined pyof about 20

Hz and a | oywer anpl.itude than al pha waves, See Physjol 0 erne R M and
M N Levy,de_ﬁg'és. ?tr%l%lc _%‘Pﬁ_?‘ltt‘,@.a}la@avt%ﬁf@ygﬁﬁocfg%e‘{T@ ,:bugp]cg see Fig.
19-9 t hereﬁlblgﬁifvgfy th ?ﬁ(ﬂio@égi&m afd rSdRIRPPrIBAESs. ADTk1DGA affWe @foundine transition

froma 20 at'tentional” i nvol vement state to a | ow attentional

i nvol venerftvedSaperces ofrthd pactad gopylatord eTo daisend pragtcad angeleeitei vity and an

i ncrease in al ph ve . activity. "Fine notor activity" is an
art-recogﬁfefgﬁgqtgﬁﬁg"teﬁaf?m? fers to notor activity that involves fine notor
skills such as "wdd 8 difplaeofBtQrocatidgraphi€venth SRQUE! B5/8i1 gai fi cant
attention, so that body parts can be noved in a coordi nated fashion. Mre
priti sel y EG@ meonitsr anqupvideeithey & wishalctess:i ¢igalhylisphayl o1 a pgaicdral |y preci se
coor di nat ed:i % venments, and many fine notor activities involve the use of

the smal | Wifs®les of the hands. In those cases where these novenents have
been internal i Z@E@Y id @adisplay afl ylettosenad¢phahigraphiovebdntbe 6 EBGui r ed.

Exanpl es of fine notor activities are jting,, cuttin j t.h scissors,

0t aw ng. ORI GDRISHIG e R SEIak (s pHE AGPYES o agired MERRw < h one

finger i i d t - acki (i 03/ 023546
9 gggmgf& ‘éﬁ‘EE@cﬁPd@ééti}aW&e DevAFIRA Bbtadl BR- ack{ity\0

PCT/ | BO2/ 0sSs not or is an art-recogni zed termthat
refers to Alphawaset areisloy winas thhd eshibio bn averagevisedueney ofmbont KKt s, but

i nstead invalves the copordinated effort of the_large scl roups and
their joi i belmyayrsALe f@teéwgﬁes tg%tﬁé‘}’%’étraé’aavte@gfj ﬁ{FSP%’&Y%g@é%@@%and gener al
patterns off; BRY 8RN anfPlRsR tHRf AphDwaedsi \Set iPRFsisBEH I BetndRINIE@Id Or no
attention. In contrast to fine notor achwtg,éwggross notor activity is

char act er i Me¥ IsgvygEder @1V Nesby £ amiehettis. - 26 $ and see Fig. 19-9

therein for a depiction of alpha waves and beta waves. The transition from a
20 high attentional involvement state to a low attentional involvement state is
reflected by a decrease in beta wave activity and an increase in alpha wave

activity.
"Fine motor activity" is an art-recognized term that refers to motor
activity that involves fine motor skills such as writing. Fine motor activities
25 require significant attention, so that body parts can be moved in a coordinated
fashion. More precisely, fine motor control is characterized by small,
generally precise coordinated movements, and many fine motor activities
involve the use of the small muscles of the hands. In those cases where these
movements have been internalized or learnt, only low attention will be
30 required. Examples of fine motor activities are writing, cutting with scissors,
drawing, pouring water and precisely pointing to a small item with one finger

instead of waving an arm toward the general area.
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waiving an arm lifting a leg, and thromng a ball. "Heart cycle" refers to
the ejection of blood into the arterial tree from the left ventricle of

t he heartwdosibmaésystolic or initial phase of the heart @@a/®02/4:56 he
heart contract i“Grossake®r ptiadey"ds dn artecognized| toou tha refees teethoforom t he | ef t

ventricle into the aorta, by which the aqrta .,and its arterial branches

di stend t@Ctl‘élS’c&‘?ﬂtrdg’ﬁf 10t XA Ve flijee Iotor ﬁ“lﬁsneb%elﬁﬁtﬁ%d d’FV‘ﬁY%o@ef | ow. The

di astolic f i I heart cycle.
ngﬁ)ﬁ/'jﬁlt%dt At droyink 93%9 Fufye tg?dedll'ﬁ RO AR jblﬂllt§, QB hetesis biie

More precis occurs en the“ventricle valls expand to receive back
appr oxi matoehsiddrédto ihSolyarpalaapmantt gentrabpattesneefpnp eamentr Grags metdrpr evi ous

systole. A "high-cognitive state" is characterized b hi gh.. per cept ual
at tent i ondCUYH ﬁﬂ@&‘émlm“fﬂé)_ré]oe‘ﬁe%@hc Ranvssy tg)nﬁg%éwgorbaé:ﬂgt ave activity
in the pard&kahodP Vit & tikirhrize@ M Seddlerd NRrgY Blovembnts, §RASEI OUS Ssubj ect.

For a subject to performnew fine notor nmovenments, a highly cognitive
state i s 2eiviegan agu, lifing afeg, and throwmgladalt i cal and abstract thinking can

| iviogah A g sikeg,mod |
phy i o ogi cal AHERYRYSe. Fefpate s HEeaby Wtond ML BBMERM BBk 08 ot ovent

that is ung@fefén@ioM bthe BBt Oln B dy4dtblas or iitial PRasa ©F etid Heaet dgylei ntrinsic
vari abili tg. IhI ndeed, one characteristic of 25 physiological activity is to
¢

exh? bit i rthe heart conteastion drkesaplpeepand arferial biood i gjegtgd fgm thedgfiency of
occurrenc ver ting. | , i i . [V RVATy egul at ed by
t he dy nam%ce gglgiealhck:dg&'ﬁ &O\a‘é’gﬁn% ?ﬁ%‘épﬁ%ﬁcﬁgﬁ% %gelrn aagg%lgﬂtleﬁeﬁlélt@d t

neur ophysi et@gnodite com ineleasemhtha danand &thlodd fiww e The dfastadiblphiaset he t erm

physi ol ogi cal activity refers here to gt |east one of the, breathing cycle,
heart 30 dpHPws tcbﬂk?osdmﬁpééﬁ@eto\/ﬁé’?@,ﬁeti)&eslée%‘i)@?& hM%Fﬁ)HEﬂCISE clte and brain

wave actiyl.by, : | b td SeceRRBOSIcKESpYAifafeiy &0l 0gi cal
activity a%ﬁ%gwﬁé%?@%t%ﬂﬁ Vl{dgmfé% gtgptexanpl es. Clgﬂ)\?\o 63?0%546

PCT$ | B02/ Qs @modtint dfdleabemptidddiring sheeprevioucsyaiodest eri zed by a | ow cognitive

- low sensori al, att.enti on..i nvgol venent.. The. el ect roencephal ogram shows al pha
wave activi ty_‘Ar‘n qlglé'cﬁg}l%et aﬁ_(%atﬁndf ofiagacistised aﬁyl 8bg1§EoipgliC%gu rainin a
CONSCi OUS 4@ RE invol@ineht. STHY @6dtroefoepRilbSYai Giodashdidvave aEMeyent s, no nore
than a low 5 cognitive state is required. Learned fine notor novenents do

not requi rig the pvietal @pd/er pegipisal dees obthedireinds 8 egnscious subject. For a

subject to perform new fine motor movements, a highly cognitive state is

20 required. Furthermore, mathematical and abstract thinking can only occur in
the highly cognitive state.

“Intrinsically varying physiological activity" refers broadly to any
cyclical physiological event that is under automatic control and that is
characterized by intrinsic variability. = Indeed, one characteristic of

25 physiological activity is to exhibit intrinsic temporal variability, i.e., a varying
frequency of occurrence over time. In general, physiological activity is
regulated by the dynamic balance between sympathetic and parasympathetic
neurophysiological control mechanisms. Still more preferably, the term
physiological activity refers here to at least one of the breathing cycle, heart

30 cycle, blood pressure wave, pulse wave, hormonal cycle and brain wave
activity, although the invention is conceived with physiological activity and is -

not limited to these examples.
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A "low cognitive attention biological region" is here defined as one that
mai nly deals with gross notoric novenents but also nay extend to include
such fi newooi3grssaé novenents that do not require high sens@draiBodEs450
attentional procépsesoghtbeusetet Heyhhaveribeehy ianley ragnitied -olowearnt. It is
expected then, that a | ow cognitjve attentional biological region will not
heavi | y t ssnspHal atentighimvolysmeyt (e sleciraencepliyiqerm Sgﬂ‘ﬁg a]ipg? “@Vgel atively
reduced  levaly 8 dRNYMAIOBAG! oShbied Siobhd b RS bidn fif lMuafddads L es

associ at ed“1 0" ow ¢ gnitive attentional biological processing. 15

" Movenent ‘subijedte For bswtgett yo perforay grossnimotny nzovembitecto mod/ than aflowny of  his

anatom cal parts through space. It may involve nuscle participation in a

bi @mechanice&Ntis ﬁé‘éé%reﬂl%’é?cﬁgieﬁ@eflﬁ’é‘e t?‘é@Bm%g? B?trfgg‘,“reaﬁgﬁor of any

muscl es, ts%ﬂh@ﬂ tte-?@&r#ﬁrb@&ges. and other tissue taking place in a way which
i ndepen e

IS not en sensorial activity. The novenment can invol ve any
part or all of R0lowheognitie @fentios bijlegical wpioa" spberefdefiapd s g refers to
those not fully autonate novenent.s invol ving or, correlati to sensori al
avar eness.thafhlﬁ}éf‘%’nﬂ?gﬁ@ﬂ erHs t’ﬂ?tgnf)a{{l%‘ﬁfnegtfp&i“c%lf? AR nglh@tgt Pngui shed from
a movementy,inpdd s@ihe dn@otofib Sthavdieshtd ¥hahys not egjue@! hiait sonkérigs that are
under full automatic control, such as peristalsis, heart cycle, etc.
Mohderrent  iagentomel porsssderbedause they weverhean y{lten‘@QZden?’éllgﬁphri}/,lsacti ve, or
passive. A_voluntary vement is..one I Sh: f.or anpl e, by
pushi ng aeﬁg‘?‘:{t%dr:fth%r t aang(?“r’\gco ﬁlé&ps? %%’p ?{’/Illa;l ;S;D l(ﬁrg 1%915(%%?@”5@{101?&%' king. In
this i nverhviBNtaxithy Bbuteiadraytivity efriietsabjecto dDiee ds, hyrephiysiycatiudedr ces are
designated as passive, whereas those generated by physi ol ogical

adapt at i ofevedrofppipswdegical bresy avill csYhArowy 2qUVIFEs Iaé%cii{’ée.d Ky°¥ensat i ons,
feelings qr [ : : L.dered as resulting from physiol ogi cal
processes%oq’ﬁg?ée fgé&goﬂi%%/cgﬁég%lp?ﬁ&%%ﬁf or any part of the body issued

i Mol unt ari |y ddavemestliréfens broddiy ¢o smnementdrys, subjest hiddgsofomyerfot i ons are
here consi dered as refl exive rmvermﬁéia. 19 1V\D 03/.023546 PCT/.]1 B02/ 05450 An
i nvol unt artys ARAIIREA Pt JRropgh SRACE o Ty, 1By pIEG Myse PRI AL i ncl udes
for exanpligemtdiafal licBd RlcAEhd Mhd RERBPOAIINEG joirkk! fillor AEGAKMi ng to the
invention, an inportant involuntary refleéxive movenent is the one taking
pl ace in thesclssuiendans.onartdgss. end abentisshe skjnecladerisjageay whichiedet of vision 5

moves am%ngéper%)f% 89 gerﬁggriatl ggti\ﬁ%f? The g{ov@{fﬁgﬂ ctaﬁ| %\%Y\%Saniyqﬁ['te&sa‘ﬁ dt he focus on

20 the body of a subject. More specifically, it refers to those not fully automated

movements involving or correlating to sensorial awareness. Thus, movement

in this patent application is distinguished from a movement initiated and

sustained by physiological activities that are under full automatic control, such

as peristalsis, heart cycle, etc. Movement is here considered to be voluntary,
25 involuntary, active, or passive.

A voluntary movement is one that is performed, for example, by
pushing a button, or changing one’s activity from seating to walking. In this
invention, involuntary movements produced by physical forces are designated
as passive, whereas those generated by physiological adaptations or processes

30 are designated as reflexive. Any sensations, feelings or emotions are here
considered as resulting from physiological processes. Therefore, movement in
all or any part of the body issued involuntarily as a result of those sensations,

feelings or emotions are here considered as reflexive movements.
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zones where a rapid change in brightness takes place. A passive novenent is
novenment in which the subject or any of the subject's parts are noved by a
force actwopsfsmwout si de or frominside the subject, e.g.PaQTOBkY/OYSI N a
swing. In thi Apinvehmtay sadvementothat fsoperfomped teflexively b ¢ spbiesbvenent s to

take pl ace, ,the .10 subje LS. ot L egui | ikl at . ement, but
hi s/ her sé‘?\céléﬁi]e’lszg r%’&?&:ﬂé“rn%ﬁ%%se?f’r‘%%ﬁﬁlﬁ (gedllﬁtljé prn %%E}c@%lg%b%(gg%ﬁggq éf sensori al
awar eness (d irfvBtidiD We TBRipb/arit gnvoldiital refiexivodwvememss tig siedpakioged. This
awareness may result fromafferent and/or efferent neural activity. In

thi's i nverplacenin thayesulamoterp pystem jwhenyafe objsgt nsidee theotield; of Yig@nt o, t hose of
nmechani cal, el ectro Lcal esi [ I ational,

o et r oot A9 Ny ABPRALER me CRUPSE ARe the oS iAEIE the 10cheBHE,

cent ri f ugabneanas agtpid dhinpgdh etighthes talteggilaleo i padsivaahdveirtent iss t he

conpl etion of one occurrence of the ghl%/si l.ogj cal activi t% For exanple, a
cycle of anoieaent insWhirh the8ahiect 08 0 & (oMUY SBFaE BRYE PYReart beat),

&y SYSUBLE (At AbAYKRMG ordfbr RRMEIANGRH Gk, Ao [BAAE AILARMNENE! © 1S one

inspiration an e expiration. cyc a braln ve I's one wave (e.g.,
al pha, betthis patent ppglicatiay, fot heolungeey ipashi amopemens $o take tphaseethect r ocor ti cal

tivity. A" tified ti Jdnt [ " i d ti j nt | of
Filfte  ashhierdnnograuEsdindnEag eny ayamens PuivRsreersal VA § (he R to R
interval iy %Lﬁféd tgir&id%@tsﬁﬁ’lﬁ e LHeO B 3sorPRCawirbhesd 8Bthel floRKktsAbOgi cal

activities that are inherently variable, the duration of the quantified
time interwlth deer baty is\vieing subjestedFdhiseavearpiass niayr regultyfroenaféaeiiect , | even i f

A M e T T T P R

di fferent @ bir Bhiited {0 ofivichef n@¥thaaitel, . eld@rorRehbeitdl] nohesismyenent” refers
to the execution and/or realization _ of the novenent. The performance can

bel¥ ol unt lsstieal, frantationtl.lsptrogpiicabaicqyical. Japgnplcyy clpeiramagactiqabact j ve or

refl exive. PCT/1B02/ 05450 "R to Rinterval" is the tine
i nterval ba&%\%g%égf %Q@gﬁ% of two consecutive R-waves in the QRS conpl ex of

t he el ectrocar dhotpyale' (&C@) phys8degibalg activa®. isThbe REdaivpl ek ore t hat portion

of an ECG display that . reflects ventricul ar depol ari.zation, see
Phy ! ol gy SRV PhG B Sce Vi for SaEIE @y RS aRg B oGt Louis, p.
420 (1988)heaptNeniudcitiPiafd @4pdmSiohh@r heart beat), ie., systole and diastole.

20 Occurrence of a respiratory cycle is one inspiration and one expiration. A

cycle of a brain wave is one wave (e.g., alpha, beta, etc.) or any other
periodical process in the electrocortical activity.
A "quantified time interval" is a measured time interval of finite
duration. One example of a quantified time interval is the R to R interval in an
25 electrocardiogram. See Fig. 15B. In physiological activities that are
inherently variable, the duration of the quantified time interval varies over
time. For example, for a given subject, even if the average heart rate remains
constant (i.e. a constant 60 beats/minute), the R to R interval varies over time
(i.e. each RR time interval is different in duration from the next one).
30 "Performing a movement" refers to the execution and/or realization of
the movement. The performance can be voluntary or involuntary, and can be

active or passive, reactive or reflexive.
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text in Fig. 27-33 at page 422. "Sensorial indicia" are herein those
signals with sone level of <cognitive content related to the activity to be
per f or medwd o3ke3sahen the formof a hand is shown on a scrrEAMBIDII4RWI cat e
to the subject "Rhad R hntervadly is ¢hd simepmtarvaf baeethdhd qegkhaf two be noved.

The term "signal " neverth s be, us in.this at ent i cation,
i nst ead ofcolngeéﬁ%‘@r Eg‘%a‘feﬁ\épct&‘%?dﬁiﬁp’@gls& %&E% \ﬁleé:B"o 3&8@&% (Fg{%) !the Isake of
t he expl arﬁg}ﬂgr 15PUbTh O ORY %ﬁlgie% i? thatbstioRfof tan"BCW tfRplyanid Me

i nterval . gy" is one anong several possible cooperative states
observed imflectd vepteiouldy nirpoletratoonste Physisiogys BedgnBry andrM.Npecifical |y

refers to the 00 ive actpon of coppo S_toward. 0 n goal, such
thal the eIf‘qVé‘c]f:gs" (E'Q{'ﬂgos\c{’érfg‘?'nstt i[EBHISo?' %o@g%o cgﬁeci‘ﬁpkcz%%ffwrertgﬁpl ace to a
resul t havigfign 8599133 at Bhgsdpy acteri stics not previously contained in each

separate conponent alone.” Cooperation attained via synergismis not the
same thing as cSomseriat iindiciz aret hemind thase signadhrwith zsameo devehdvfor

trai t and i | : L smi
of  sel - erreeniifg oEn AR eI pORERITEE Juce SR L i &, Sy RronyTouS
stability pRmEeS Hoem b §dr€enoendegetodhe RjEt thad thippartituilbapdrosts | n ways

resembling those observed in living systems. A precondition for their
st &b ity thebedichasitehereevedi Tholesa segngemayrsyesthrless s e EHAS on a speci al

cooperatio | . S Akt L SH acterized by
a type of Q%%%%@%{lﬁgﬁﬁXﬁ?ﬁoﬁgg{égggﬁﬁmg%hoﬁlﬁgtog%y@ir%é?% |1\?gli]§gor di nati on"
(RO) . I n tthe satesenhe explaliona 'Subtiewrvallnid er suybsettairthm¢ mathimayingi si nt egr at e
and/or enter into various forns of chaotic states. In the presence of RC
t he systerﬁnﬁf‘fql- go away fromunstable condition 30 and enter into nore

stable ones in "%@ln&%&efs@n%ta%%gfsé@?il%gsﬁﬁle Y& e iatesIHREENROUS

reconfigurations”known in the art under the nanme of self- organization. An
RC15s nani frest dyhaimycah cdyplen systenssy stymengsismpien spegificaHypirefers épilicat e part s

will, despite perturbations, fulfill the follow opdj Lions;., | 21 WO
03/ 023546’p‘f9@?‘7$%‘@27“6”§’3§6 CORPORFILS Lo“faﬁ%fllg OB gr??? ?‘Hési} @‘%@5 re@%gt 012 freedom
and ii) sopEheegnB@a®én bi (HobEebmERORNS olch Pracs e b résslthanimraspeczat i on in tine

and/or correlation in space with other parts. Notice that, even if
condi ti on 91 gharagiseisies ROt PERYiREkE COAIpbINFAGh Seraraty COPPERIY MWL t he

cooper at | N8Rt didn DN IR AR 18 GIcR thO salnB Eihid g TRs ¥BFh&Ghtion
20 attained via synchronization and/or entrainment and involves more complex
phenomena. Synergism is synonymous of self-emerging cooperation. Open

dynamical systems may manifest stability propetties in the presence of noise

or perturbations in ways resembling those observed in living systems. A
precondition for their stability in the presence of noise or perturbations

25 depends on a special cooperation, which they keep among its parts, a
synergism characterized by a type of cooperation, which has been
denominated “relative coordination” (RC). In the absence of RC, a system

under perturbation may disintegrate and/or enter into various forms of chaotic

states. In the presence of RC the system will go away from unstable condition

30 and enter into more stable ones in an intermittent fashion of successive
spontaneous reconfigurations known in the art under the name of self-
organization. An RC is manifested by a dynamical system as long as their

separate parts will, despite perturbations, fulfill the following conditions: i)
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5 space correl ations anong parts goes in the direction of conpensating this
loss in their degrees of freedom These changes are the main integrating
factor of watdsezpmst s, having a periodical nature known underT/mBheo4er m of

"f1uct uat igfftain thédidUen iMYRSE degobs @ffaeedompaicblﬁ)l someategrestodfienirett ai ned by
parts in a non |linear and open dynam cal stem whose relatiy

spati al - t @wpperation Jugh @8 sy REhiaRizPISINH TS a(‘ PT RRIFsjation, ineiPaes WM it has been
destablllz / t [ t limted to
random pareehapSARY RS i BLAGicATDiphas R ek Duigaa’ ||
fluct uati afgleeddra@f tiecoperating phred, itlenghanying chhmctepmhuhemneodndfdre syst em
Because fluctuations in dynam c syst I | tative i E}éqat ure

I

(qulal i t at isPacectparelptions ampRg P 955 47 ﬁ'&rﬂqu"go gting;tais|lessy g not t he
nat ure Rtife Ticesmsral |y varying
fashi on" rg},@?} d%%ee%% %ye?‘rglhnngﬁésfﬁghr%%%ta?% Fﬂg\éﬁ%m@%te% r%g%errent at different
time poi ntthe pass, ﬂewmgagmmthaa‘i netdre knosvni wrtder thalterof ofdifluciaenstwo cycl es of a

physi ol ogi cal tivity. For 20 exanple, is. correlated with
the heart cycl 21(; hugngynpisish s a %Qpéﬁagﬁf engd s E?éer ?%T‘?’F‘é?%%‘@s YAPHy an Rto R
quanti fi ed; &ehfmaﬁd't &l dyriAnddal %lyaeﬁar ORA6E QRLAM %Iaﬁm-téi@drﬁngt h of tine

after the Irst Rwave in the Rt0 quantified tine interval in which a
gi Wen r epetdordimationf stabis r(pnmaenthrslatmbfo? niad ibeerdi daseabdize thyan (a) the

length of tine.after the first R waye in e 2 R qu ied tinme
interval i “\Rﬂ?‘&g{ ‘Itﬁ%‘“g) rgﬁéatpgﬁexs%clhor?h\?vasﬁpelg}“}cggd & ?a%g%or (b) the

I ength of fdriipbatibhe chifagtefizddstas Rakinge piade tihethR fopmRof URRLidtions) ti e
interval in which the next repetition will be performed. "Relative

coor di nat |(@Wonéﬁﬁlcaﬁﬂﬁﬂ@t)oﬂéﬂ%ﬁm%n% oA the=5y8%¥ul ar kind of relationship
wer e, each indi I o) cQns t 30 identity
(its own intri nl\é('lé gH egfgl{r}géésdoo %@%@ ﬁgd\%anrst%gl aﬁ@ﬁlggn@t gnt y aim ng,

t oyr ds sogRalitetite chahgd), dﬂgﬂtmmqforltaﬁnpahath@gm(Ikﬁibandzmﬁtbmn@tﬁreequency | ock
or anplitude |ock, but not both) or some restricted spatial coordination.
22 WD 03/ 0H38es ITEFNEIRY 2/ 05450 The concept encapsulated in “relative
coordi nation', RGEOMRlS $hSSveliind Hﬁ'a”gerhﬁ&aﬁzﬁ%{yﬁ{gt a¥nidan reeRAcCid 1 atory
behaviors, that of the parts maintaining their individual

freedom i dmrfqrm;ng thie trbpetitian offthe amdvepent af diffsrent timegpeigts side goperating to

forma larger tlﬁecli 1%%?nt(srvaf $F telnast twh%yolgsagfoappl;}%folgé{églea@{l!/ﬁ/y For

20 example, if a movement is correlated with the heart cycle, and if the

movement is performed once during an R to R quantified time interval in an
electrocardiogram, then the length of time after the first R wave in the R to R
quantified time interval in which a given repetition of the movement is
performed is different than (a) the length of time after the first R wave in the R
25 to R quantified time interval in which the previous repetition was performed,
and/or (b) the length of time after the first R wave in the R to R quantified
time interval in which the next repetition will be performed.
“Relative coordination” explains cooperation as a particular kind of
relationship were, each individual participant component conserves its own
30 identity (its own intrinsic degrees of freedom) nevertheless, constantly aiming,
towards some restricted degree of temporal synchronization (frequency lock or

amplitude lock, but not both) or some restricted spatial coordination.

22



5 treating relative coordination as a non-conciliatory behavior is because
it was confused with the trivial concept of “cooperation' in |inear
systens (wap3/eswpl ex systens). Cooperation or synchroni zadTomo2/e5450
non- conpl ex sysTlengoricspt emvdpsuddterboh Gslatiepcesrdination), abempliskesnid of a process

were the rts have relinquished iver) their self-ident.it i nt ernal
freedom Pfﬁsmg\%? aB]ParetltLy ‘éfgﬁ‘iﬂnf: lﬁ@gg@m%%|“?§i°éé‘}ﬁl?ﬂﬂ§ mamfunie 'E hat of a

"systent. tb&rtiﬂﬁivﬁﬂ%fah%d%-i&é?ﬁtﬁrﬁﬁﬁ%ati B RAEH PRt HRYAIRBtasagt ivity is
vari ably y default, because it"is correlated with an intrinsically

varyi ng phyoepetatigg dalforraca largerypatiern énispsiempnike a¢asomdoprasently i nvention a

h in the dynam ¢ bal ance bet het i, d theti
control | meEHAR SRN IS fooPam A i BRTECORC ALY PSR PERES B e i nvent i on,
t he dynam Gnbgbanggh ithe tivihl 8shckit bR UROpAELGN INNBL@RSYSteRAr(@SHTPAL het i C

control. The present invention provides a nmethod of producing or performng
a novenergompléresystann dCeenepatios on gyrdheonszesiontin dangamplex system; wat i on of the
novenent in e r i..ng L QO i ation.with the 20
occur rence’ rsgonora?% ?‘%Aﬁéﬁe}é@ég ;t/l{%v%"fritg(slﬁ% Ogh% ?% egsgig}c%%{ ﬁ{aec%r\%i %‘%@? In an

enbodi nentrelihd\@stedbseaivent tHe@petlf-idenntyof(intdigalngeeddny ihsfaver fefr med or
initiated at a tine point within a quantified tine interval between two
cydPes of acaHisingngvbcdigidertity aamely; ot ol hSYEEM t he tine point is different

than (a) the ti j i i i r . I Vi repetition
of the mvemnt%@@%@r@éﬁ%g’%@hgﬁg %?0%( E@V?ﬁgﬁéﬁchgﬁ%%l %al the tine

i nterval tihadefhlie teubsequsrdorrelatedevith aomtofisitdlly varyiegphysiclbgicalbe per f or ned.
| n anot her [t).r ef eired enbodi r%n% t he executi onﬁgnd/ or E]eadlti zation
conprises & Hpetty ‘Pﬁ:“Bﬂ 1gentsy, PETPERY lnéffntfl;?“t? BRI 15 the YRIHIC,

predet er m pgshce Bibwéd Systhedl dne @A@ﬂipaiufeﬁ@l hcbh&a hitiRnkals. cMor e

preferably, the subsequent 30 repetition of the nmoverment is perforned
andfor i nitakaplade.atinasonmienemipasiiments of she nvbation, ¢hey dynamipdakanee tshat ti e

poi nt when_th venment .was initiated.i different than (a) the tine point
in the subt-ﬂli%ﬁggg‘ﬁr%‘gianfr}%eaf? ”?SX{I‘B?R‘}SH%C Wérrol' the previous repetition of
t he nmovenment waBhdgrcbént MB@naditprovidedh ietodhf prédicip 3et3ahids a

PCT/ 1 B02/ 05450 and/or (b) the tine point in the sub-interval of the tine

i nterval wHEYeMeHe thes mssoduenreprisigetier Aulmm apdonsraliattion of the be perfor med
]?i”g{ ?; Lg'rxlhgg&g%t I at BenpBRAIRP Yaing BEKRIRC SR in| BYRHIRAN wilUfeN9 SOME
20 occurrence of an intrinsically varying physiological activity. In an
embodiment, the subsequent repetition of the movement is performed or
initiated at a time point within a quantified time interval between two cycles of
the physiological activity, wherein the time point is different than (a) the time
point in the time interval that the previous repetition of the movement was
25 petformed, and/or (b) the time point in the time interval that the subsequent
repetition of the movement will be performed.

In another preferred embodiment, the execution and/or realization
comprises a repetition of the movement at a time point within a predetermined
sub-interval of the quantified time interval. More preferably, the subsequent

30 repetition of the movement is performed and/or initiated at a time point in a
sub-interval, wherein that time point when the movement was initiated is

different than (a) the time point in the sub-interval of the time interval where

the previous repetition of the movement was performed and/or initiated,
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time in which nore than one cycle of the physiological activity occurs, a
5 repetition of the novenent can be performed during an interval inside
each succesmsiessaycl e of the physiological activity. For ecamsbmos4sd t he
physi ol ogi aalorab} thei tilylevpdil‘[t inhthe Isubimtervely ehthet tiing iomaélwheeed then a

2 Tepet i 1) BRGRnErRe iR of Baedkropb LR Breneamnder B hear i cyci e,
e.g., one repetIhtther‘né%ﬁdd otialepp&&n&mﬁ%ﬁ/aiunh@ Sofit BhiRCh&RRGi Ogr am
Al ternatively, during some finite period of tinme, a repetition of the

movenent ctme be wiacl moredhaf one cyelamf tht physialogice) etvityf oedues, physi ol ogi cal

2 Siven rea RS memERt ik be Br Rt TR R esp Aonde BRI 7

subsequent gubgeskiQar Eycky Chfethe Tﬁl@sfdl@g%h‘?”ﬁdlvﬁ& rmpmhnip&petﬂ theon, relative
to the frequency of the occurrence of the physi ical activity can be
varied in IgWIOM}Cal detiviyedith yvhichethg aneviement &tQﬂﬂe ﬁﬁ%%@i wteampos@llyi ni strator is

2 PerSON Ol bl ki1 oaPRELEY £ bR 1 SRGBEINEAN! Plkpcfiigh of 21 XPer

system a s I'sC t he

occurr enceth@fmoalemblyt':‘daﬁ |b@9bffahmﬁ10dftev etety heart HR12Q. g1, emetre;;dtman pér t he novenent
can be set. For exanp if the physiological activity is heart cycle, a

rep@titi onRé?RtIWéfVﬁbV’ethéﬁ]lemé%ﬁWBéng@rfor med during every fourth Rto R
interval (a1 tﬂlt%nﬁt?\te'l ) d rﬁ?ego}‘nef hf'ﬂ%@P&édJoBtﬁ&t & Yepbtifiéh bk > ratio),

every sixth Rto I nt atio Al'ternatively, the
frequency mbvemaneicembe lpeﬁeﬂmetd ater fe\ed:rahan/eachmydeeoﬁ thephygsiclpgiohl t he

occurrence 25 of _the siolo lcal tivi can he varied,in a non-discrete
oy Saoh I ForpuRe o e ot ik sl en de o ahaliah ogi cal
activity tgvihgedreRelle b R perfblfed RYERBA of OnBXr SBfe subseqiehter Natively,
set by a random or any mathematical function. In an exanple nethod of the

pr é8ent i nheantdyoles. The fmmw N’f mOSK emgif rppeém@nat@wwa tg thesfsequenayr novenent .

In the nmeth of the | opi C tjvity with
whi ch a teﬂggﬁﬁa?clcum ry| S“ 1028 ziCtl(Y’ gﬁk\%' gr|“':scpc %Iil%%?élrl zed by

intrinsic §QFPObRAkhevaihiaRirhiok Yheréih&h atlﬁumitfh@or i apstsoRngently thhe
physi ol ogi cal activity varies over time, such that the 24 WO 03/023546

PCT/ | B02/ 0SREstes the diRSACIRVertiaNn & So CBFPEH SESIE § REMSR PRPBIBgidal act i vity
i s variabl g, fonﬁgygl cﬂhc&gﬂe(}ﬁ’ﬁo 8t \decbifshcd 8t WhinGlofoRfa AT ukdn be

correlated i nc
20 repetition of the movement can be set. For example, if the physiological

activity is heart cycle, a repetition of the movement can be performed during
every fourth R to R interval (a 1 to 4 ratio), every fifth R to R interval (a1 to 5
ratio), every sixth R to R interval (a 1 to 6 ratio), etc. Alternatively, the
frequency of movement repetition, relative to the frequency of the occurrence
25 of the physiological activity can be varied in a non-discrete way, such that a
discrete ratio of the occurrence of a physiological activity to the repetition of
the movement is not set, or alternatively, set by a random or any mathematical
function.
In an example method of the present invention, the movement is
30 preferably a gross motor movement. In the method of the present invention,
the physiological activity with which a temporally varying movement is
correlated is characterized by intrinsic temporal variability. That is, the

occurrence of the physiological activity varies over time, such that the
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are not limted to, heart cycle, the breathing cycle, the hornonal cycle
and brain wave activity. 5 If the physiological activity is the heart
cycl e, itwoens/kss4eoni tored by any suitable nmethod. Suitalica/imser/bsacs

avai | abl e frequenogeofsithd |aeduirgncehef ahe physidlogiesl betivitar és nariablermi t ed t o,

noni t ori ng,el ect r.ocar di.agr bl god _pressure and pul.se.. In a preferred
erbod: rent PysapESE e Bvhh mBeHi <Gh be EPSRBITBIM R CEcy wsi ng
any suitabjg feEEmRal {00 hearbefdle, "BBIbrOftRing G ydlee theehdrmbRAMEyclePand1ose skil | ed
in the art, and can be purchased, for exanple, from KahnTact USA, Inc.

(Hi | | sdal ebrainyaverackivigy. (I nstruments) Ltd. (Berkshire, UK). The ECG
nonktor can be stationary .or rtable (e.qg., .a. Holter nonitar).
Preferably, theﬁstﬁ%jpg¥%‘°1églfﬂe£;?%%tlss&lg l}gglgrcyclghléggn b?tné “8&‘&?10‘%% t hat
contai ns oxnfy QitablY Refhicd Sableoflehodd hvdilaBlestBltheet skilfedcANMECAred to an 15
ECG nmonitor by skin electrodes. In an enbodi nent, the subject wears a heart

chest st r ajficludas b e Betiimidertop momisprEngclecepcardipgraas blopgipsgsseresy st ens,

Inc.: E ectro ' Lfier w [ abl e TSD155C
and Ver niCS%‘%g&u E\%var eIﬁ &§$%%hﬁg4 ?%/B%%é&h%ﬁaﬁgecé{a%gr Arépp ﬁlg%l?‘lg:?)r?g ). EKG BTA
Sensor or &E&rdoaNdiGeastyr (BC@0 using any enitadll BEG mokife. rBuckeeitdrs correl at ed

with heart cycle by perform.ng .the novenent during a predefined
subQi nt er vaie Wik Feavn fodheserskilied ip fheaprfAnd cfp be patchasedy f)oawmply, is

est abl i sheg By 1R&LTILMTRG 2 18t VeR; tifho IR during a tine
i nterval WIH? in aangR&to Ri r%tgéér?/grlfstaﬁgt I?‘Z q)dllvﬁ'etr(gﬁt tﬁlgt%?t tg'ti me
i nterval i@Bearkshie, )R ThatEBCUamoniat carhbe prtatonayso2 portapet(e.gi,on of the

novemnent erfa nd/or, the.ting interval that the _subsequent
repetition ]_ftgrtrﬁ‘ér_ui%nggl?%%fa%’lq?e ﬂg’JeﬁéP Negts alal??agr?ﬁﬁﬁt_tsgﬁ?lg‘?‘fl% enbodi ment ,
novenent Viyat 8ftthihé Yné Sr RGP BRErbUEs, Hetht Qubetdis @oBhdte foeget i tion of
the novenent froma tinme point wthin a sub- interval of the Rto R

i nl&rval tBe6 menigrftfyeskimeleqtinges.tinantenthodipasntt the puljens waals 8bedrht erval of R
to R interwval t Vi i of t v nt s. perforned,
B T e

and/ or the ne he " sub-1n vVal that the

subsequent EC&160¢ tHleviroodrdidgeanipueptier with MuheddefCGroabr. TSI51380 03/ 023546
PCT/ 1 B02/ 05450 Alternati vel% heart cycle can be npnitored bq\s/i nonitoring
bl ood pr es¥t &eusresoftyare & tLashuolpgn (fob mop gmegigal tapgkicationpndk e

adm ni strag@n Qnsor or EKG-DIN Sensor.)

20 In an embodiment, the movement is correlated with heart cycle by
performing the movement during a predefined sub-interval inside the R to R
interval. Movement variability is established by performing a given repetition
of the movement during a time interval within an R to R interval that is
different than the time interval in the R to R interval that the previous

25 repetition of the movement was performed, and/or the time interval that the
subsequent repetition of the movement will be performed.

In an alternative embodiment, movement variability is established by
performing a given repetition of the movement from a time point within a sub-
interval of the R to R interval that is different than the time point in the sub-

30 interval of R to R interval that the previous repetition of the movement was
performed, and/or the time point in the sub-interval of the R to R interval that

the subsequent repetition of the movement will be performed.
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aut omat ed by signal processing conputer nmeans to discrimnate between the
systolic and the diastolic phases of the heart cycle. Such nmonitors are
wel | 5 knewnostoe3ishose skilled in the art, and can be purchatsm 2/63a50 t hei r
direct use or AttBAIG hpheAt SKcle Lo B%rl’@P@Eﬂfﬁ(F WnmiteEng blay gnostl c
devi ces 0215} %‘ﬁre %U&hag;eﬁl{af)@%%ﬁﬂirsis Mﬁg't ARG YGRS

:t?ﬂ#
(www. medi e. con are r eoscreen conp or an |rrpedance
pl et hys rmgeum(p]hated ﬂagcslrgnaiqpmcem@mmqnmenednsghtdis‘cnnn@dnebeu@deeﬁ fhesnmogr aphi c 10

t echni que. ther turer i pac stens | nc, which produces
Mbdel NI BFSJYG@ lcé‘nﬂdgaﬂlﬁé?ﬁlﬁé’hﬁ$eé&g g‘%g %nﬁl“PlP inganitoyy ‘tfél*’fﬁ‘élt ively, the
heast cycligdvatolRodEkilled i dhd't, Qﬁd%a]g% ?ﬁrcﬁg%f[dé r St]i'lelta\d monitor is

one that allows the adm nistrator or I? proce55| ng
conput er n&f@mSadaptaﬂDBctq i patleulmtemﬂaedlmdme Hyagnobtic damdes keen e di astolic

phases of th heart cy . (o] to those skilled
in the artP gl??d cﬁaﬁ"] %ekjﬁ?ﬁ‘%ﬁg%%amf%" %? Epl\,ﬁgéjﬁm@ \eg}”wam? - adapt ati on
to a partiddton) enbRsthpIe NinodEie" ar X A¥Bs&Eeen§ 'cBMpBEORGC a§y§ﬁﬁ'€a?néenc
Transducer TSDZ00 for phot oel ectric pul se plet hysrm raph

physi ol oglldaﬂhyan@grephly technidue dyrBzokireen tight @I photapémhbmagmphtoor ed by any

20 b ding b
(Al ol pa it P g OTend Singnal ol sbRuSshg Comput er

neans to MloaéllN\I@B’lleb DRIBRISIve BRPH padsk@ B agiplifiex pi r at i on Of the subject.
Suitable respiratory nonjtors are well known to those of ordinary skill in
the art, and atEeragayaluiheheast cyclecsan by mepitorad asigg agrlssrmendt@pt ati on to a .

parti cul ar stens |nc.
narel . Togbo N g Rl & ont IR TR st BB 6 PRy B EE el
Technol ogypro@efsang nompueeli oehns ap piscamiinac dpiweeantkysysatip amlt ihen l\/bnl tor
Gas. Pres e Sensor._|f the physioloqgical activity is any

iét rocovalf‘%%lfc agp%oaﬁ\;ehe‘@gcqyéf% (Fuck mPP‘éorF@é%ﬁ’éHg?‘O&’ﬁddeOS&npl itude), it
can be monjkiigiied tﬁyaﬁ%d%éhtt@@u?chégd%} b &&%@u@oﬁi}%?%déﬂtatﬁﬁd' nary skill
in the art, |nclud|ng, but not limted to, nonitors
el ect roend@pIaalP@@ﬁd@hyer(lEEh;)lentSLﬁqrabxzenﬂEGfmmu Bonpsc aSpstaned |Inc,known to

h f E EEG t t hat
tvar tabl o TPBRRES, o det "Sicieouicy i Befympeatieo. <l et or .
26 WO 03/ O35k gRGT/dcBoiRy Q§415@brdéﬂﬁx£§ eyclBi pneai B&lmodiftfed b)BGyson, W),

Oxford Instrunments Medical (Surr ly
20 suitable method, including but not Iimited to, a respiratory monitor that allows

Ok

the administrator or by automated signal processing computer means to
distinguish between inspiration and expiration of the subject. Suitable
respiratory monitors are well known to those of ordinary skill in the art, and
are available for their direct use or after adaptation to a particular embodiment,
25 from manufacturers such as Biopac Systems Inc., namely TSD201 Respiratory
Effort Transducer or Vernier Software & Technology, (for non medical
applications), namely Respiration Monitor Belt RMB with Gas Pressure
Sensor. If the physiological activity is any electrocortical brain wave cycle
(i.e. its frequency and/or amplitude), it can be monitored by any suitable
30 method used by those of ordinary skill in the art, including, but not limited to,
monitors for electroencephalography (EEG). Suitable EEG monitors are well
known to those of ordinary skill in the art. For example, EEG monitors that are

available from manufacturers such as W.R. Electronics Co. (Stillwater, MN),
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UK), Walter G aphtek GivbH (Leubeck, Germany), and Neuro Scan Labs
(Sterling, VA). Biopac Systens, |nc manufactures EEGLO0C
El ect r oenewpizaksmgs am Anpl i fier and CAP 100C EEG El ect r ode RCapiB0%03480 an

enbodi ment Nfold: Beorh&tien} in@.”@Mich@tm!?Wﬁtb%fH ReGuRbhs MU Wurtey, an interval

of time that begins at an R-wave i he QRS conpl ex of an

el ect r ocar HiKdg aSaphiels Gombldr (Levbacke Garmenyd, and Newrs Sosedabnt QRS

conmpl ex. | nmbodiyment of the present .inventiaqn, the t is

pr ef er abl y&t%nger %)md \,ﬁﬁ]opgf i r?g'é{eemw dp5 erfp? a‘%&‘%&.%f@r eci sel y,
when m ni NBlec@fenBephalsgr@NAAPLificy ah@ QWP FIUC FING Elediidde Taphod of performing a
novenment conprises repeate perform ng the novenent In tenporally

var¥yi ng corr el aln #hempedimenhel tedorensioncthe fpredeterminddnaibeiateryal vair yi ng
physi ol ogi gal. |V} L rein the 0 IS f.orned ilein alow
attention s é‘%@?’t“l\ﬂ,ﬁ%&%}eﬂmﬁé’%@?‘ﬁeﬁp%ﬁ %D%ﬁ%g&m St g%g]go%n%é%%n starts

and/ or endeleitsoceididgearanind bads peipr tthahé iIRM/apeiift el subsédiens @RS nt erval  of
the tine interval that the previous repetition of the novenent was
per f or med, C¥4ARI#r (b) the time points in the sub-interval of the time

interval that tm%nmmbggﬁ@géeg; fiffertlon! 1 HNGIERRLs MibtdlanRP _PETTor med,

and wherein during a finite me i n an -one 20
octQr r encepafortmhe whily 1 olloygiatedticactdtei Mproprecisaly, wherepitiial omnof t he

novenment 1S not . al ways rformed after each occurrence of the
physi ol ogi%tiﬁnu%fﬁ’i?ﬂ? d. | us’éﬁemw% HOPEFRRARL GOEDPAISEY 0ss not or

movenent . jehedtbtly (rjfsetofsﬂﬁag thé nfVelh@ie@mpbldlyt Neyie aotrefYich et he met hod

conprises repeatedly performng the nmotor novement “in tenporally varying
25 corr el atemscyranke 1of @nHatainsicalyx veryinghgysiotpgidad antixityreviterdis theer f or med

while in a_l L ent | on te.l | vi m ni | _.or .ng attention effort,
wherein a ™ g%ﬁé%'lttésl %eﬁf % e?%Vg‘ﬂ%d@gﬁ%%taggéuoﬂﬁa?’ar%eamﬂglﬁé@ﬁ pf’ﬂ%% poi nt's
Wi ihin a phedelienovaaehtStibtsi AL ¢ads @fdiffdrom thin (d)ehdtife PRidtoier val ,

wherein the subsequent repetition of the novement is perfornmed between
time poi nt %€ Hibantspval of thet Bmeainteval thyt dhelj rreweshrepaition( ) thene ti e

R R o
the sub-i nteevakeredl thae tﬂetmﬂ's’equehermpdtitibi_’nabf tthe mevdisanuedil eepetition of

}32(13- / rg\églneogne&ggnlecli, ab Vgl%rréig rd{lrggg a%?te‘%@ﬁéf cl)fn tiﬁale ir% ZVth nqgl{eotﬁgfﬁr?c

20 occurrence of the physiological activity occurs. A repetition of the movement

is not always performed after each occurrence of the physiological activity. In

an embodiment, the movement is a gross motor movement.

If the movement is correlated with the heart cycle, the method

comprises repeatedly performing the motor movement in temporally varying

25 correlation with the heart cycle, wherein the movement is performed while in

a low attention state implying minimal or no attention effort, wherein a

repetition of the movement is performed between time points within a

predetermined sub-interval of time in the R to R interval, wherein the

subsequent repetition of the movement is performed between time points in a

30 sub-interval that are different than (a) the time points in the sub-interval of the

R to R interval that the previous repetition of the movement was performed,

and/or (b) the time points in the sub-interval of the R to R interval that the

subsequent repetition of the movement will be performed, and wherein a
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repetition of the novenent may not always be perforned during each Rto R
interval. In another enbodi nent, the novenent is a gross notor novenent.
The apparwtouss/oassdé met hods of the present invention utilizeCa/B02/05450

mul ti di menspetition afpthe eankement inaylyonawapebd perfaineti aughg each Rugdested 5

previously, a) nqt pronpted by the subject' s volition; b) use preferably
not or acti Witetrlz'@s ?‘i‘ ﬁ'g?tg‘?réﬂfﬂoﬁﬁ%t’ tﬁ‘? FIOXRIRERLi1S,R GEPSHMORT MGNERENt or no
attentional in V. : d F oo r agidvities in

ki nemat i cal co;ﬂr%el @tﬁi%%?\usw%?ﬂ g%%hfapégaﬁﬂcglrl@p%ﬂ?%glc@ﬁm% ys%‘liﬁ g%éogé cal
activity. mMobiduneesietal ciproaclortoebady amoviesiedisr eot eabghowar slggéaed i 1 1i ng t he

conditions _of: i) reducing attention.10 inyvQlvenent; ii) Jinproving
per gept ual Pf&ﬂ‘)&h‘zyi Bt pﬁ%’gﬂ’fﬁ‘ﬁwﬁ)_}éﬁ%‘? sybjecy _Sﬁlpﬁﬁlﬂli;%)ﬁl@e P@fef??'élé{g@?tﬂb the | oss of
degrees of ad‘tirvﬁﬁeqofﬂaﬁi%ql%ifé bhearé natsﬁ&%ig& | 0fth Qhini®YN 6PN afteRnap! ation in

the timng conponents of novement; and iv) inducing or producing
f | uct uat i omyolvamente aridvichgproducsy ac indirez sxtorovesimtitss jin  ldnereaticab pr onot e

synergic cor ation hetween one or re .bad rts..15 . movenent and/ or
byt ol ogi CaruRY It SFGES: BEp R FRiusE R i egraesn, "
physi ol ogi ggitel@foniiy tiryctedroWards Tefilling Y ebfditibifs (TeD rQRSHS MbMbrAt tention is
focused, and the varjability of the physiological activity increases going
bad® to it@velysEent H) ireproyiie perepiuak atntionsd meebanisny ) midEINE | n an

enbodi nent - volunt ary n 0,directed i ncom ng sensori al
signal s, t%%@%{}'b}n cb}éi lisﬁlE n(gggégg%o%ﬁo@%ﬁ?éogn&g tghtlthghlggrx%?ctt@ﬁt ?tgn state

t owar ds a symukronit centlation $h ahe. tithihgocolapordents bhenswhjenet asd i@ftention to
change towards a |l ower cognitive state, the subject is induced to

"renounce” mfl_BCIHg §* PIRAVERE (jlﬁ"é‘?l_lsclééh‘? ?F’é‘?g ok aynghromized SiYRPPAEH some degr ee
of renunci alieANicObrdtheié NGhers! @%ﬂré’l@tﬁdﬁ *Bb&t&gﬁ-&%g Bt thRP BIA! o SCTT €S of

sensory 25 signals are presented to the subject in a ran ashion or in a
spéZi al | y mprvemeiteod/edplwsiplegica actfdtyh signal is different than the previous

signal. The supject is.instructed.to start .and/o nd a preferably sinple
motor nmovement 11 m?%gﬂl@ﬁ@% t{’%vﬂ?gﬂgf'é’?f‘ pbﬁﬂg]gﬁ’&a];?‘:%@’é&rﬁ ig‘?ﬁ’ﬁﬂ: For
exanpl e, tHR1&HUB @kteadd@ihen ARG AP FodTRYA,NEh® IO WREHLEyBUGR | N response
to each signal. 30 The signals can be any single or nultiple sensorial

signal s, ePhysiolegiealjactivipy Mgeepses goingaback te itsi bpeall wlucowhan attewsitsi nat i on
thereof. Vign.d Hﬁpgu@h&‘é& iy altll nﬂoﬁgﬂén@ﬁﬁ?&r@ Cl/o nttg} tlggﬁei@gé{lgslt fnZel gnal s, and

in order to execu € novenent ect Tocuses S ntion on the
si @hal s, adicecredt by mlcbming sshesial sigpalgdhe tubj@B is induced to move from a

higher attention state towards a lower attention state. In order for the subject’s
attention to change towards a lower cognitive state, the subject is induced to
"renounce" to his current higher-cognition state. To accomplish some degree
of renunciation of his/her relatively higher-cognition state, a series of sensory

25 signals are presented to the subject in a random fashion or in a specially
preselected sequence. Each signal is different than the previous signal. The
subject is instructed to start and/or end a preferably simple motor movement in
response to the start and end of each signal. For example, the subject starts
and stops moving a computer mouse in response to each signal.

30 The signals can be any single or multiple sensorial signals, e.g., aural,
visual, or tactile signals, or any combination thereof. When the subject is first
presented with the novel signals, and in order to execute the movement the

subject focuses his attention on the signals, and naturally wishes to predict
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WO 03/ 023546 PCT/I1B02/ 05450 what the next signal will be, when the next
signal wll arrive, and fromwhere the next signal wll emanate. Because

t he si gnalv® o3tohadds type and | ocation, are changed at rand@yIBoz/03480 a

conpl ex prwbatlthe next signal wil] betwhen thé fidxtcignal Wil atrive, anslufibpre wtheteo predi ct t he
particul ar of, the next nov signal. The

wh , Wh . etc. | 5,
subj ect nay*®’ ﬁﬁsgg?ﬁ\ﬁgﬁgﬁmangﬁ%:eée?a‘&ﬁ %}}e Henaly it tyge ﬁﬁsmcatl% nt, for

exanpl e, dgpRESs hiEndoUbt ANa BRHRKrtRRcRIeried DR difRRIORE e P e€sent ed.
The | onger the subject Is exposed to novel signals, the wearier he becones

wi th tryi ngpbjest pr pridist theparticelarsr(shen whatt wbeneegtc.)rdvbe nextgroatl i n order 10
to start and/or d the indicated venent. Eventually, the subject stops

tryPng to ?}E%?& ct%nhf:h%lbﬂ)%ptrfl%l Hp gﬁ’)e &8 nkkt ¥ gﬂ%ffc_,’l%hr‘ilaf’ S will fol | ow
its tim n@&&vérﬂem,_rﬂﬁrexaﬁ?wa@p&s@in hebutRe BEote th@)h_ekhbi?naqrh‘%ﬁf?ér the subj ect

renounces to cognitive erforts related wth the signals and is therefore
driven frpgsatash gher-attention state toward a nore rel axed,

| ower - cogni ti onppt %@et e § Je imﬁp?stggewslﬁowegt%lfﬁnggf ﬁ'éef é’gg‘]}(’gc}}e al so

hi gher-attention state to a Fower-attenti o

renounces bebmies with Ehgnprogedist e obRivieAce b BEmaxtHogblesignat fOstEd on attention
state to a lower-cognition attention state_is called herein "renunciation"
of Phe hi gi9- e rngdios eng the dndiepled mevament aEivenfuplly the subieedtorst he subj ect

has entered,a,! ~ it ' i L ily 20
internali zgyltﬁ ﬁéQ\rﬁ%dégpgﬁg\}é%%tl a,}g g’?\%ewﬂ-% SZ%‘H gaﬁltr% éﬁ%{é Wr%oﬂygﬁr%‘ﬁ? §Srmr e
ef f ect i vel ymings riesprdass ¢o tegedute ol nvememal By thie.proossd, hhetsubjectnpi ng t he

gun.” In an enbodi nent, .the subject entering nto, a ] owcognition state
250 | ol RS I8 TS VA S BRI e el GO Lo ¢ he
signal s, fRémes higheRaiaitiont ! thwhal Nendds 88l dohe-dRinbiget - This may

involve, for exanple, 25 selecting those signals, forces and/or stinuli
t hdb the s¥sjtewthen shenmbjeshreedsdram yhighar-atierttiod statelfooa lgyarsweitiong t he

signals, f [ Lmul i such . that the ubject's e i onal

at t achrrenté%lgts?}% ﬁ%@fe/ggalg(?/%&no "ilcr?%?erglr?c? ?ﬁeugmfﬁls Pﬁg}dé’ mefgom ADERSE at i on
process. Rejpahivinadtic@tiomistake @C & Uswerognitith Gtitidnsth@SIPRAB&] h&eigombi ned types
of 30 novel signals, than in response to a single type of novel signal.
For exanpl denupciadign; e the Bighiroanition sitisi nQnrsd Fengnciabee hasegaairednd vi sual

signa s ar e RTUARE enflild o IGRAURERGLD Sl OTHC AL WM L BAOn state more
qui ckly than he wll 1 presented wth only nov vi sual "signals or only
nov8l aur aintegsnadizal the betauswvement, and will perform the movement more
effectively in response to incoming signals, i.e., without "jumping the gun."
In an embodiment, the subject entering into a low-cognition state also
implies entering into a low-emotional state with respect to the signals, forces,
and/or stimuli being presented to the subject. This may involve, for example,
25 selecting those signals, forces and/or stimuli that the subject is not emotionally
attached and/or presenting the signals, forces and/or stimuli such that the
subject’s emotional attachment is diluted over time, and thus furthers the
renunciation process. \
Renunciation will occur more quickly in response to combined types of
30 novel signals, than in response to a single type of novel signal. For example, a
subject to whom a combination of novel aural and visual signals are provided

will renounce the high-cognition attention state more quickly than he will if

presented with only novel visual signals or only novel aural signals, because it
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29 WD 03/023546 PCT/1B02/05450 is nore difficult to anticipate their
conbi nati ons than each one of them separately. The subject has renounced
t he hi ghewcasgnsuson attenti on state and entered the | owaRCIBgNOH45®N
attention s¢ atare difficile tbhantivipasd tisdigcaibinatienst themdeach owd bf ahgahysi ol ogi cal
activity, such gls the heart cycle. Thus, the novenment is correlated with
t he physi oS4 ¥ activi ty with a low taxation to attentional nechanisns.

Assune the hear e yehod Bad ReoBlUel HeOBighétlooBfiftio’ dnttb Neath the

i nduced npbvenent is to enter a state o re atl ve coordination in order
to 10 achiceteredsthe dovpirswgnition attertidostatepwhile tﬂwen@iegmgh&lsmé limbé deI i vered,

and the movene nt erforned, .at the s sub- n each heart cycle,

f or exanpl“@ ﬁ' é"%?aieéf%wgv (SB{]Ta ?’ngﬂef“itéy LIJIthé ?/H}Oé'CWF‘EtH?n t he

di astol e) apdelaRH witd tt%V?{))éldﬁ%waﬂt&hV@} witha ‘P(B\Q%xat%n't@t AiRAHGE SOMe degree
of fluctuations in the me synchronization, as it is required to achieve

RC. For exmhwlsr@‘fter 15 repeat ed sessions the subj ect may experience a

nmeasur abl e i npr Y n his .leafni con Thi s

i mprovenent is %‘orﬁrﬁg h} atrtoc}éche IHB} oé)‘g'(ﬁmll égl/"ty B’e&'\/\%{h’r‘?ﬂﬁpg movenent s
and physi olimicedoderhdntiis 16 ererta sta@mdela@wﬂd@fmhafom@)dhwm@ I'n synergic
correlation with the heart cycle. 20 2. Overview of |Invention The present

i nV@nt i on BFEGYeIWECIEH P Prrt embodimenh dbe élﬁ@lal%&)’rﬂybl!i’FéiellV?Iﬁ@g&fdrfhpr oduct to

produce or ts:ifm.S d. c el h an

intrinsi cafrﬁivgl\?lgl&ty?% pﬁﬁ?s.sa&tg& %:/%fé l?ls%/dlutm? O %chh h%j ec Cle 55 enbodi nent
of the presgarhpledosing idoastgbe chmaeslffs;enehgmm kmhwe&m dmtdm)t zalﬂmot and/ or

i nvol unt ar mveﬁﬁrr:ltﬂs of a Sa"éj ect's anatom cal parts, wth ongoing

changes in bR¥TY feaval it FOR{RIUSE SMe deerse of Jluctugtionsy mtthe subj ect,
including Bge m&mbm%ﬁ&fﬂ dsGit tli"?e({i\‘?rgﬁtto dcHRYS RAT ¥ eﬁﬂ{gq@rh?ﬂu and neural

activity. A hidgh level representa n of the invention i strated in
FI& 1. 30rdpehied sfvssngns the Buigectmay efperienmee measablelif@rowehensinttds i n gener al |
execution ;and/or

il ol SRR Bk SRR, It O ey R e B e

parti cul ar 'yymeiyt Moetvdef§ Risambyeribdis b pysRNdiNadcti®fiy, 08, Rdpdt he case when
nmovenents are 30
oculomotor coordination in synergic correlation with the heart cycle.

20 2. Overview of Invention

The present invention provides an apparatus, method and computer
program product to produce or direct movements in synergic timed correlation
with an intrinsically varying physiological activity of a subject. An

25 embodiment of the present invention promotes synergism between voluntary
and/or involuntary movements of a subject's anatomical parts, with ongoing
changes in one or more selected physiological activities of the subject,
including but not limited to the heart, lungs, brain, hormonal and neural
activity. A high level representation of the invention is illustrated in FIG. 1.

30 Referring to FIG. 1, reference number 102 refers to, in general, execution
and/or realization of movements by a subject with preferably minimal
attentional processing and/or emotional involvement. More particularly, with

preferably minimal attentional effort. In the case when movements are
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WO 03/ 023546 PCT/1B02/ 05450 voluntarily executed by paying attention to
sensorial signals, the invention provides neans by which a reduction in
attenti onalo @rdsdsas enoti onal effort can be achi eved vi a t IrETIBODeRs0 of
renunci at i vrluntRalyeexeautied rynpeyingl @uentiodi toasensorial (signalsh éheninwentiont s ar e done

(bri vy copraeaineah sy ieB gl eRiRsatim MdonsmeRtOe sieele® | nvention. |
reference puaEpRved O @hh'cHﬁ&P@&F&nﬁﬁt@atﬁﬂdiRéf&@ﬁée RAbsher 164 §adiédfiss condi tion

(fluctuations in tine correlation parameters) to achieve relative
coor di nat i that the tmgvementsearerdorgrintimad dopelpdom Wity phasiokgtdal cyolicali n  order to

have sone pr.obability. fhat .synerqi (11, _be.triggered bet n the 10
m)vgmant S CH&R%I?;Q]‘%%B’&@@FH%@{?R?Te?%ﬁo\é\}‘ @ﬁ%orglagjt(ggpg?cﬂ@aptrs;/c\)ﬁ&eof artificial
vari abi | i tiyresht Seemebal Yrefeddrice| Alitbe) 108ilfusGMeS! @k SHi®nas YA gi ¢ timed
correlation) may increase the probability for self-organization within the
subj ect anifcessary egndifign dlichgtiensingise cormglationtparamgi¢asto pehiever bat i ons
(108). Thi.g.:hi . il it.hj subj . hel e. subject to
over comne ?gﬁigke}% tggg)?%dl%atrtg)gl léértr‘%é(%l\r/\ﬂthlt‘si hn%BY% ?‘1&%@0&?}%&@% oar?gfv% ' The subj ect .
Fur t her noreder toohvaveesoh® grababiléy pratf syneretbnbwilh bbitghestedBgiveen te aut omati sm
by i ch enerrg con%urrpt,i on, by the subject for the sanme task may be
rediced (emgve ‘%/r% ang phygiplogical pegkhglr 9f thso pubiectdaddition: ofeilid@@bodi nent s of
this i nvendd.Qn:; r r ch tood O St : i nfluence
the livi ng\t dll){oagly,ty \;\E(A;w}i g%%g%a??l gcoalgygoggﬁgﬁl e?}tepglcgétssl1tl a%)?o g%rggj;glggrﬁgcal system

| n al t er natdrebationp ovdymemirease tha | probdbditpr foraself-arganizdtiahi withsit ¢ie 104 i s used

to pronote the s rgi s f step,.108. re specifically, rgic tined
correl ati oWh%Q#@%a?ﬂ%‘?ﬂngt %lg]hﬁﬁf@wgi' é‘ﬁ@nfts@étu%a@:xmlnggiﬁ rst,

achi eve soTgs d@gHee Stability Wigih ané %ﬁbjk@tnmafﬁleﬂﬂly@&rbjéch% "BUsRRRL and the
phzﬁm ol ogical activity (which is naturally variable) (step 1402). Second,
as

gn an Fteinf problgmsaad ligatiensoprarondiionsbef theysubiect. t lorthemiargs of t he

i nduced I n,..eprhodi nen such.. variahility is based
on one o%ﬁl@%ﬂé&g ?%’ﬁpeeipégé%?ede%%pﬁngggi &é%rr%chf \?%tlp PRAHTT yy Wlﬂfci‘ repr esent ed
by V, theren¥rgyadonbemptigar Bstheb@gedsor thé kawms tdsRintdymegbddcedi(e. 80jogar i abl es are

shown in the foll Qw n eéanpl e, in practice any number of variables could
be used t Obe]ttgrpragg (Pﬂge%) gm0 gmpng fhe 4qany embodiments of this invention

represents a new research tool to study and to influence the living body, which

20 is here considered as an open dynamical system. In alternative embodiments,
only the primary correlation step 104 is used to promote the synergism of step
108.
More specifically, synergic timed correlation involves at least two
major steps (see FIG. 14). First, achieve some degree of synchronization
25 between the movement and the physiological activity (which is naturally
variable) (step 1402). Second, assign an artificial and additional variability to
the timings of the induced movement (step 1404). In an embodiment, such
variability is based on one or more variables. For example, if such variability
is represented by V, then V can be represented as follows (although four
30 variables are shown in the following example, in practice any number of

variables could be used to represent V):

V=A+B+C+D
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WO 03/ 023546 PCT/1B02/ 05450 Each variable can be arbitrarily established,
or can be established by any random or mat hematical function. Because

fl uct uat i wososim3dynam ¢ systens are qualitative in natureCTiBat/034s0
inmportant is the change itself and not 5 the nature of what is changing.

For exanpl e, th&achlivasalsit cufibeaidbieadiyCaatblishedebe i BE ds@bEMedibyg to any
random or mat hemati cal function, or can be arbitrarily established, or can

be ot herw $8Y sigpdompaer, m%th@aﬁic‘@i duprtions decayse Huewationy” ingdypamiger of
faranl 2. i, TR e SR AERIGERRIE B LA, 24"

four variab shown 1 nt €Xa

nunifer of \he hateast veloatlisl chmgings eRbrieamplel @revilluc®df vaiable® cindd + A3 + A4
15 Each of these variables can be arbitrarily established, or can be
est abl i shedClFjERY Fc5ordHE & anncrdom Pk apathematicabdunctien; or can kel | known in

the rel evanlpighdiS es ‘Jheﬁ,foﬁcﬁﬁb}é%f L.ARLES: My have a range of possible

val ues. This range of possible values may be pre-cal cul ated and pre-stored
in a table for Baobkargblbycathitselfrtesteased onvamyt aumbeasofnecRbRar YEor

Al ternativel the val ue of, 20 each variable may be generated on-the-fly
via an al g&FTPRifm Y §16a§89‘éb%f)eé’F%§F’?t8‘?1% liows (?lﬁ\%é‘ﬁhif% vaHablgarext ended to

any1d evel . shdiisn thb @b ngleé?&g?ﬁnm Iﬂ&aﬂé@%ﬁgh@ﬁe%ﬁ vd?i%b]ﬁé‘geulﬁﬁg./ or A4 can

each be based on any nu vari abl es, any of those variabl es can
be ar bi t r atis¢dto represebt Adhed, or can be established by any random or

mat hemati cal function. 25 In sonme enbodi nents, the invention is ainmed to
optim ze and/or correct and/pr jnprqve,and/or nodify human physi ol ogi cal
and/ or cognitive related act‘?Vi‘Atl;/TP i+cﬁ§é"o‘% d be facilitated or benefited
by onoting synergism between the novenents of all or any body parts, and
physl ol ogi cal eh \Aft theser yagipbles qan the arbifeardy sastrblishesf arheanpbesent
invention, (kb6 [ I d: | er ei . . descri bed,

i ncl udi ng: C%% ?ﬁ‘??yr{%‘é‘?gﬁl‘ﬁq’?& \SlgIrn%h%faM(:aggﬁlég@ﬁ p yl\seﬁilgo}x’ggﬁ%lgwné%ti vity, (2)
nmot ori ¢ or tEnpeleyaheartsyeaenenths, vasiablef Blay Halhe asyings of podsibiedalgay r el ati on
between (1).and (2 32 3/ 023546 PCT/1B02/05450 2.1. Physi ol ogical
Activity P%E?Ei fBPéf‘g%’E% SS’:&’X‘\?OV%(}P?% 18y By preggalqulyted, apd pro-gieed dma e | 1 ed in the

for look-up by the present invention as necessary. Alternatively, the value of

20 each variable may be generated on-the-fly via an algorithm.

The above operation of the invention can be extended to any level.
Thus, for example, any of variables A1, A2, A3, and/or A4 can each be based
on any number of variables, and any of those variables can be arbitrarily
established, or can be established by any random or mathematical function.

25 In some embodiments, the invention is aimed to optimize and/or
correct and/or improve and/or modify human physiological and/or cognitive
related activity which could be facilitated or benefited by promoting
synergism between the movements of all or any body parts, and physiological
activity. To aid in the understanding of the present invention, three main

30 concepts utilized herein will be described, including: (1) intrinsically varying
cyclical physiological activity, (2) motoric or any other movements, and (3)

the synergic timed correlation between (1) and (2).
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rel evant art(s) and include but are not limted to the hornonal cycle, the
breat hing cycle, the heart cycle, nost neurological activity, and so forth.
One 5 conwmrostoesiss of physi ol ogical activities is the temraTaBovesss@bility
in their cycleal. Thelysidogcaidictindg herein referred to as "intrinsic
tenporal variability of a physiological activity.” Another comon trait is

the automatic ture of . the.physiological activit re.the activity
happens wi t hou[ﬁyﬁv?%ﬁl?aénﬁuaﬁfé rafecggﬁqlﬂofé' Oarptefsg?{?)ﬁﬁ]%ﬂ Bhrﬁbeehalf of the
subj ect. |Ridvagt art@)usd GhAlGAC Bt 4 A6t lititbd @6 theIhofbnat aytle, decur in all
speci es. Although physiological activities are not direcCtly concerned with

t he envi r obigething cyelgethehiearigyclecmgpt myralpgieal tagvityy gag sp fewh.fOnecogni ti ve or

i B e caonpih sefcor dha el L EEYREICHR oAt T W2 01 e

" physi ol ogi @glesaThis\i$ bdractimdheteid. refdprée 8 Ak SinfiiBicPre@§PR vafiulsinty on focuses
on the novenents of any part of the subject's body, such as those produced
by the skePict Bysialegi¢ad activito| vipther copumoniraihis the Artematip apiicef and gener al

MOVEMeNt s, g, gggmgg@algﬁipu;,%&e Aty ﬁg%%??vx{itﬁé@p#gta@e tffpyement s of - the

subject's an m arts. In an enbo sent 1nvention is
concer ned eughttiver partitipatiprb ainahehahy ofintle gib@ss nbt dadtc phpsielopichls (as wel | as

a better relationship.in notor, perceptual rocessj ng) and. also to
abl | | ¢ civtieS ABOBRHEA i Lo oepte. AR ROttt ST ar o
described fgxbe digetly Bo@Fned¥At Be Rl oHEhtal JVARSHIPSQLE SulRY GRENtL S are
automatic and require little sensorial external attention fromthe

subj ect . Chalysitselt cognitivenmvasientive actinitiesdley, theusubeiegenetallyi danedyy t o, post ural

nodes (e.g... .seati.ng, .flipping over, an tq back, . side ar. stomach,

craw i ng) ?hlﬁelgg?é%hg‘gﬁ Wétgt éh\gl ?IV%OB@FWUI”B% ﬁ%cﬁ%as? 39%9'8%‘&1?1[19' érhgTaer onnent of

subj ect's é}ic[égsof(}fe.lglysioﬁjgcdﬁl Mivitdd. t ouchi ng, hol di ng, nibbling), and

phonol ogi cal capabilities (e.g., making sound, crying, pronunciation of

vote| s). In humans, the biological 33 WO 03/023546 PCT/1B02/ 05450

devel opnent of ﬁ%ne Q(/I]%émé’fﬁg oric stage occurs frominside the wonb to about
ce

21/ 2 years ol d. earned, fine notoric novenents, involve the subject's

| ow
The present invention focuses on the movements of any part of the

subject’s body, such as those produced by the skeletal muscles involved in the
biomechanical balance and general movements, including both the voluntary

20 and involuntary movements of the subject's anatomical parts. In an
embodiment, the present invention is concerned with promoting balancing and
gross motoric movements (as well as a better relationship in motor perceptual
processing) and also to facilitate fine motoric movement of the subject, all of
which are described next.

25 In very young children, gross motoric movements are automatic and
require little sensorial external attention from the subject. Gross motoric
movements include, but are not limited to, postural modes (e.g., seating,
flipping over on to back, side or stomach, crawling), mechanical activity
perturbations towards the environment of subject's limbs (e.g., sucking,

30 touching, holding, nibbling), and phonological capabilities (e.g., making

sound, crying, pronunciation of vowels). In humans, the biological
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cognitive attention capabilities and require little sensorial external
attention 5 fromthe subject. Fine notoric novenents include, but are not
limted twod3iaki4e notoric activity involved with maintai MaTgBpDe4sr al

bal ance sulehelapmesttafribé popss matokicrstpgerogeuts fitpm msidle, thoiwomblto gbai|

pronunci atj'lgn of i{rnsonants (e.g., b, p, m, and propioceptive activities.
I n humans,” A& Si%t ogi cal devel opment of the fine notoric (after |earning

i nvol ves | ow cquitet iddthed] Qindt BRiicO RV MEARIRVEINE Uhe fubRiranewnd 2 to 7 or
8 years of age. In general, gross and fine notoric novenents may include

any one orcogmitive atitntidnecapabijitiss aud a¢quire lijile pprsonial axismiak attentiogr oups of
muscle joints,, like .t facial muscles or .those in the.ocul onotor system
or those i ﬁ%ltb/eéa‘lﬁ?JﬁCtt R@me %oé%l%amgplggtétg SIPCIB?G’ Sq%saée B(gﬁll’rf’@?c} ?Chg_ t he vocal
cords, as |webit mMstoAd Yachbityp Bob@l Gaith RiidtaidingdpésteraPbalbdte dweRYas! i ke the
eyes, eardruns (hammer, anvil and stirrup), hands, feet and/or any of

their fi ngéanding; realkings ranRmgs 6iceaplifgologsl promgsiatipe ok congadntsand so on.
2.3. Syner.qgic Ji Cor.r.e j Vst Ql 0gi tigVi 20 Movenents
"Synergic (fg'ig'rhsd gg?’?)élz{élltd i g%bloggftg{eeg&@ket%heq{églr?drné@gt it%en%gqflgéggatlerrpor ally
varyi ng nueeciopinend bh the finkt motsic ghiter leamihndnpdlyss dwadopaitivactivity. The
variabili t¥ in a f%ad e of a physio] ogical activity of the subject is
moH! t or ed, dttenfipnal)iiags 957w oMol - Bdo /1 Severisiahage- movement in a variably

timed fashion. LB LAPEYe tloi&sk ' | that tine
variability of Iﬁ%g;{ﬁ’ab\}gir’r%%taﬁ?g){e E:.dor rel Ifgtaz %ﬂ% hﬁ?’?\fé&@aaeréh b(?nlEi%?y of the
physi ol ogimak ofitte badyls royscles, groupsudhmascleayr gtdups of mesdojoalts, Vikei abi | ity of

t he nmovenent .is different and higher than the t oral. variability of the
Dyt o aor e faciat A S SEgREi dhe B3bmblbe GyiBR oL FR O kES TLRat | on’ Soms
degree of HeRind PAsdeR) &f thodd d@ﬁ&&mgg thBUSbcaPecdrlld, Sis QRl1ahdiegdy W th respect

to the intrinsically varyi n% physi o ical activity. Then, additional
t elfpor al \eaefoxti¢alipagt rspagts 9if ghrebodyolikhehe elipy.cepsdmums Themmenporil variability

of the mva%ﬁ%ﬁ%ﬁu}p?,thcagaé,eég%;a d Ogcgmgho? thgif} ﬁ\ﬁg%@f’éh.%tzag%% P(Eg)’%l B02/ 05450

tenporal varia y 0 ysi ol ogi cal ) *BU &Y i ng of the
movenent nevelegharokdgadyndbs omi zed with the timng of the occurrence of
t he physiological activity, such that its variability will be higher than
the intrinsic physiological variability with which it was correl ated.

2.3. Synergic Timed Correlation of Physiological Activity and
20 Movements

"Synergic timed correlation" relates to the correlation of a temporally
varying movement with an intrinsically varying physiological activity. The
variability in a cycle of a physiological activity of the subject is monitored,
and the subject is induced to perform a movement in a variably timed fashion.

25 This variably timed fashion is such that the time variability of the movement is
correlated with the variability of the physiological activity cycle in such a way
that the total variability of the movement is different and higher than the
temporal variability of the physiological activity alone.

To obtain synergic timed correlation, some degree of coordination of

30 movement must be first obtained, with respect to the intrinsically varying
physiological activity. Then, additional temporal variability is assigned to the

movement. The temporal variability of the movement is correlated to the
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5 1n this invention, novenents are typically correlated with physiol ogical
timngs. Neverthel ess, they can be interrupted when for exanple

physi ol ogiveais/ebueshol ds neasured or cal cul ated by those aTABL2/OG4BEGS ar e
reached. |tamparab venbltityreft he phygologicadiactvity,i bundgse nimyingrofvehef or ces t hat
Wi ll in turn produce invol untarg nopv m‘«‘fﬂt'ﬁ i.n .t he body. Conbi r}ation of 10
physi ol ogiBAYCHSIFNRYE Bespmesssyichinizad with fhe tigiag of the,acqyerenee qihy ough

dedi cat ed @%ﬂgéiat&g&al LAY BUSHE (e \Us PN aBTt) Bl B¢ nidEh Rem @Rri ved from
the natural "cycleS of the organismin order”to inducé or produce
corr el at edntrimdig physivloginat variakgdity withethedsit wasvenrelated. are al ways an end

progduct, the net ffect of tine correlation. .An instr tal . feedback |ink
to fhe physi ol ic"E}S 1HVERGAN, o IDQVEMEYS r‘?é%eé@é?a}qllyy mqg‘gdwltpn nost

embodi ”e”tlﬁrysibfogﬁ&@ﬂﬁﬁ@si RetdHheled) iy QuR Bk Gbrriiptsll RGien Yor dxalplee pl ace as a
consequence of t'he novenents they wll be the result of normal physical
ef fort andghysiobsfgicay mlancgliodds migaturedoer edlculated jbysthosersameltimingsdigck process.

hel mbodi i ncl. o : f K. h
eachi ngs BTER B oA Bro R R i W g oy

correl ati ngillnav el nirsdwdet fvplyigip h@gt@shts fidnge i sudy, Coheagidtipndgparts from
the concepts and understandi ngs conveyed in the practice/instrunmentation of

' BlOf eedbadwsiologial pimings c alpeso yéthe dhasy, changespatibrfte asesh: | Buugbn ains to
acconpli sh \ i L f : N : es of
synchr oni z%f’td %gtﬁa(dgggrg#lﬁl@eﬁﬁrg?%gneqﬁw gﬁe%r&igg%ﬁﬁoh@@e%? é,@%? 1Q)trrﬂglqbody and
physi ol ogi mairalacyclasi dfythanezanivadmsordér todnghbeexor(grotiucdetoprelatanl tidyc)

rel ati onshi ps bet n them These fluct Liati ons bet vveﬁn 0 l‘ﬁ?gSi te nodes of
correl ati o‘ﬁ%"eé‘i‘eé‘ts\nl\ﬁﬁ%"e glgire dnREmeRts 318 AL WAYS, a0 £18y PRAYTte WeoBE, t hus

preventi ng.sabl oARSR!AHR1E0E ! Bh MFDheRthl RRdERRAIAMo HRPRTsidIBibake pl ace.
Nevert hel ess, the entrai nnment node could be the ground staie fromwhere a

syhferi c niiege suhok mesessefilyeprodided o hest eimbpdimienys,aé chdngenin tiennent anong

physi ol ogi cal. activi.ti.es h recently becone a preferred for

moni t or  ngP gl et e U aRe e B Bl Fes o] mebrnt Foais aso

i nstrunmentgill B gkeefinestad@abphyskHGrvRCaddliss) of shfergliad, butBot alanbi of eedback
the subject directs his or her volitional efforts according to cognitive

goal s  andpgruraenselifeeriack pricesss Nevrgthelses, some cmbpdingentsmgy irchideappl i cat i on

teaches a ysumental feedback.

20 The teachings of this invention, promoting synergism in the organism,
by correlating movements with physiological functions, clearly departs from
the concepts and understandings conveyed in the practice/instrumentation of
‘Biofeedback’.

The practice proposed by this patent application aims to accomplish

25 synergism by producing fluctuations between modes of synchronization (or of
entrainment) between movements of the body and physiological activity and
modes of complex (but deterministic) relationships between them. These
fluctuations between opposite modes of correlations are here assumed to
characterize a synergic mode, thus preventing all absolute entrainment or

30 coherent modes to take place. Nevertheless, the entrainment mode could be
the ground state from where a syngeric mode could be achieved.

The level or degree of entrainment among physiological activities has

recently become a preferred way for monitoring a successful outcome of
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way of synergi sm between novenents and physi ol ogi cal activity by means of

5 lowering the involvenent of cognitive and enotional factors. Mreover, in
t he presewo a3resgsati on, "volition' plays no essential role.PCTTiBOZ048/ENt | ON
i's mainly pgetumdntaloviafeddyack@gi, BEG hed EQQG)ellatinstrn@htal ofesdbacks wi t h

physi ol ogi gal functions by gradually attenuati and eventually totally

di sengagi né’efst“&ﬁ% eci psvey lFe(SIVé’?J‘;S‘P\B/?}e"(f%W QCﬁ%rggr[gb}oegqgngu@og%sr ception or

wi Il pover gfflgCtabithamakdifg) T 4hé QGnI_H}?, e &Eﬁtoﬁbéﬁi@gt'oﬂ gabhegaj i on of
novenents. In general, intention-volitive nechani'sm pfays an essential role
in the prway pteynefgidm bétaedhavementstahd physclegitali actieity bpmeanhef

vol Ltive-iptentign factor is systematicall | ayed down whil e pronoting
corvel ati of?"Gf é%ﬁygnwttoﬁco tl%’i”é‘i%’%’é’%%@?"t ®nctions. Qur invention

treats interact MgeovBifROARNpRsdn iANBLHEH, 0§B8BGorP fpl8Nerd EdsOtial 3. real i zation
of novenents as parts of a real dynam cal non-lirear system (high degrees

of freedonyhis| mventinn 4st maindy sgseradi ¢dwardbawmatingathcaporrekatinnt bfat treats the

20 bi ol ogi e S 1f.RO0SSESSI a low co exi anin that the
i nteracti o%%g%ﬁ%%éi stﬁcg%boﬁggﬁéé E%Ar}c%%s tl?yea%rgcgﬁgg iaété/rluﬁ‘ 18| #Hear system
(few degreeateflyfioridaigengddind fohettbacke @ichlaged 6y thy Rabean zation to
i nfluence the biologigcal systemis consistent wmth this approach. In order

t 019 ur t her PEEFERtiony oy Witle PeWER Jderisiqn emaking), frige cthenexesation sl process, and

- that of anghpsk ModlmBiof eedback process, whenever the term
"Synchr onirzeatl?%lr?ﬂgft e?}prggllét? entrai nment) or "Coordination" (spatial

entrai nnent ) apegemerahdntention-volittleantchaniom feyscanésssraih] eslegx citange with t he
term"Rel ative rdination" (RC), a.critical step in pronmoting synergism
0 "the. pruetie ThHRRRRHC ToghRBTeSE TR BB AP DI Baopar at Lo as
a particul ﬁrsyi"tblﬂgtic‘aﬁly Pra%@ab@ﬂwle_pmﬁa(s@ng &RfelbR Sk m&eﬁkg@%m ci pant

coggonent COﬂ_SGI’\{eS S own |dent|ty Its owmn Intrinsic egr ees of
fréedon) nplusiclogitadfunctiommst antly aiming, 36 WO 03/023546 PCT/ | B02/ 05450

o do S0 oahd b n RIS TR B R iency, ook
The concepindeRakpsith af atbvetents @k Paity of aqesltydahical non-Ba6AHWLkaNes i n
(high degrees of freedom).
In contrast, we see biofeedback as an approach that treats the
20 biological system as if possessing a low complexity ﬁleaning, that the
interaction among its components can be treated as if in a linear system (few
degrees of freedom). In biofeedback, aiming for synchronization to influence
the biological system is consistent with this approach.
In order to further clarify differences between a synergic emergent
25 process, and that of an instrumental biofeedback process, whenever the term
“Synchronization” (temporal entrainment) or “Coordination” (spatial
entrainment) appears herein, it should not be confused or exchange with the
term “Relative Coordination” (RC), a critical step in promoting synergism, in
the present invention.
30 Relative coordination explains cooperation as a particular kind of
relationship where, each individual participant component conserves its own

identity (its own intrinsic degrees of freedom) nevertheless, constantly aiming,
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fusing two apparently non-conciliatory behaviors, that of the parts
mai ntaining 5 their individual freedomidentity, wth that of each part
i nt eract i wg @®28¥46cooperating to forma |arger pattern (a RyRiBenms4sihe

reason f ortonakdsasdideyrestticeaidegie Elefiportt s GrBrahizadibh PReq@sndy loBocONCi | i atory
behavior is because it was confused with the trivial concept of

* cooper at | #Rplitde lqckdyt nefhothl 9k sqaR Festrickdpatial spendingtipn. Cooper ati on or

h i zati i - | : t ti th
it qoms of a pr niocBier SRpEtuaY 3 Wark® HhHEEhS R ARAbER] “The 0 1

sel f -i dent fusing(twotapparehtl§ neecmiliatory baheaviorsf thatasfqhe parRgnaintaiingel f-identity
nanely, that of a "systeni. In .some,errﬁodi ments, the variability of the
movenent athgire maividual ; fgedpmridensity.r Withpthat job) ggh crart Huerpctingy agiik fer at al |
times. In : efppdi Lahhl i t and the
vari abil i t%%?lrapﬁéstghym 0 g%?%:i?atgeglt?i(éias{y%/@ |)'f ;ﬁé%( rgésroflﬁgr ggﬁg ycl es of the
physi ol ogi wredtingatlative yoordimatiorassea hitne-comitatoiyr behgviot ieecase lite®aof t he
physi ol ogical, agtiyvjty. A so, the ariable that is varjed differ from
enmbodi nenthnéuséa‘o?fﬁ"‘ rfé‘?l_tm(l?ﬁﬁ?nciegt, Oye‘ﬁﬂ?BGﬁaﬂﬁﬁt o Ha%&ywmfe&%ﬂ abl es ot her
than thosecdgpiat §9stérﬁs)]£ Cﬂﬁﬁerati%ﬁ drTyyREMISRIZARIN ih %n%ﬁ@%@?ﬁgktfystteﬁl, e perforned

ina "variably tined ashion" thefe nmust be sonme so signal, stinmuli
or 10or ce i vitlgtitonsl ehaeprassnting the potcome ol & lpmocess veire ¢l parts bavr ds t he

subject. A svnergic state i,s. by.defi.nitiaqn re.i ne.to perturbations
and ther e‘feﬁ%‘llf%&c i(gngﬁattheérhéXl&cze&t}?)f o(IH% ag%ﬁﬁeg?@%ﬁnf%vgf ﬁf: ocess, if
cognitive aoaﬁirﬁfg@pm\;bdlgideﬁtitgsﬁw?@,itHaeotraef@ﬁst@nponstant, will require |ess
energy to be acconplished. To fulfill a task in a synergic way inplies an
i mprovenent of In yemgoembedimagtspéie JarekilityTif sthe nppisresnénand gagared to
reduce ene 460N [ Gl as@aln . goal .of nor

par asynpat %Eg%albgﬁgg{cgﬁé @%ltozao%ldagc%c?l\glh}' yc.hq%% oa}%o;3 ?oﬁgle%f sIlgﬁ!()atP ari smin the
bod§ wi || gebatimehtg, tiee vefidbdlityeof, tH20monelaente guihlthe oadabilitgnesf ithe per cept ual

attention chani, , N i npr.ovenent _of rasynpat hetic activity and
this can BEDSRLGEFIGCHHS Bter ding 5ame fgles ol MY ABIOeERbEE ¥ sed 1n t he
art. 37 Wh@R30aRoén G BARLARARE of ik b@ﬁg&@%ﬁ%aﬁ%ﬁﬁ%é&?% novement s

are variably correlated with an’intrinsic aryl ng ysi ol ogi cal
activity, varihlet that ist veriedymayhiliffeh dtcam embodistene ém espogiatehie(that iand

parasynpat Qr%ci)cﬁm%rcl)trs]trﬁfyl utilzs Qgr?a{bfersmotl?e% ri'ﬂani tHose FHated to time).

20 In order for the movement to be performed in a "variably timed
fashion" there must be some sort of signal, stimuli or force inducing the
movement to occur that is directed towards the subject.

A synergic state is, by definition, more immune to perturbations and
therefore implies that the execution of a biemechanical process, if cognitive

25 processing is assumed to remain constant, will require less energy to be
accomplished. To fulfill a task in a synergic way implies an improvement of
the work being performed. This improvement, geared to reduce energy
consumption, is in fact a main goal of normal parasympathetic nervous system
activity. Promotions of synergism in the body will generally be reflected,

30 under equal conditions in perceptual attention mechanisms, in an improvement
of parasympathetic activity and this can be measured in several ways, well

known for those versed in the art.
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enbodi ments, be tilted in favor of parasynpathetic control. 5 The present
I nvention involves both the correlated voluntary and/or involuntary
novenent swal 03tokss46ubj ect, resulting in various enbodi nent afiBolies45pr esent
i nvention. Thesk tharpreseat envieotionrendenmnts :irmt\ramidhlyecbrrahat&alwla dn hel ow and

are described (n_detail herej 1 ubj, ec vol venent O ass
Sub- cl ass DHHISIALEr(PIVARE | @&&&af\ﬁéﬂwrym%%ﬁﬁ%‘r@ F)é’é'?m}%q’ %@?q exive 10 As
shown in Tghlygenlsy nglrmqrcrmt ridynt @leﬁr eéﬁc&n EHBREshRaR! & Sinyd ded into

two cl asses, including voluntary involuntary. The voluntary class is
further drvmbltuhlmemtsdnettvlmdsmﬁa\@lraépaa*ssympaﬁeudmgrcact|ve and reactive.

Li kew se, the jnvol untar lass is fur h r divi Into two,sub-cl asses,

i ncPudi ng passrtle Egesgﬁdnygﬁogxlin\ygﬁesrﬁgb &?J@g?ﬂdﬁﬁlm’a&f P b esent

i nvention %@Mhﬁ?ysmbb&ner[ﬂe@ﬂﬁre%ﬂ%e&efegﬂgﬁg m/vémiuﬁx BrobB@in®AR FGfhe CaN

consciously or voluntaril i nvol v I h the execution and/or realization

of t he cor prgbeat daventiorme eseerrarllfrer embydlpmntSr stepiatiodyceidninadebleel i nvol venent
reactiv v cti,ve...voluntary invol verent is described bel ow

vvr th ref ergr‘lué‘g ﬁ%l)\éﬁg rgjeélﬂeg%t?ﬂ hsre"’zo vol untary invol venent is described

bel ow wi th reference to FI G 9 Anot her enbodr ment of the present I nvention

provides tf tarily
i nvol ved i nt is broken
i nto passi ich are

descri bed [
PCT/ | BO2/ O5¥§igntadd: 4. Renunci ation Repa@gieat i on i's here defined|as sone
degree of (disengagenent from the cognitive and/or enptional process

associatedf wth the execution of a wﬂah‘t’%{ry novenent. As referred to

above, a t'ﬁU&rhﬁtBW‘ froma Ton=-Ssyner .a(SSi'Vé’

Reflexive

10

As shown in Table 1, embodiments of the present invention are divided
into two classes, including voluntary and involuntary. The voluntary class is
further divided into two sub-classes, including active and reactive. Likewise,
the involuntary class is further divided into two sub-classes, including passive

15 and reflexive. Thus, an embodiment of the present invention provides the
means and methods by which the subject can consciously or voluntarily be
involved in the execution and/or realization of the correlated movement, either
by participating in active involvement or reactive involvement. Active
voluntary involvement is described below with reference to FIG. 8. Reactive

20 voluntary involvement is described below with reference to FIG. 9.

Another embodiment of the present invention provides the means and
methods by which the subject is involuntarily involved in the correlated
movement. The involuntary involvement is broken into passive involvement
and reflexive involvement, both of vrlhich are described below with reference

25 to FIG. 10.
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5 a synergic state goes together with a reduction in the energy consunption
required for the execution of the sane task, as |long as

at t ent i onwoensgep4eal processes are kept at the sane | evelpaafiBet/6sasd .
Nevert hel ess, tB4exeRedunciatiohuntary novenents triggered by the perception
of different sensorial signals, an attention process related to the
cognitive contegt of.those signals.will be 10 necgssarily involved, in
addition to theﬁgwn«g o s b Ocp:?lnpg|a§tsglaxe\ﬂegweSo?éﬁiep%genéqh?@}n endi ng
novenent ageofdtnitlret hdfdr WadtfonaNPrdce&y hssbéibfledObith apekédution d?fa the sane
identical signal for triggering the novenent nay appear to be a sinple

sol uti on tvolaviendmeyament.afs safeirerhtoedbpue, tagransisior foned perssyriergiatd ance of the

signal pla j e t f .a ne .ve factaor because synergism
trongl o b Sehdleitchfe o8 el ACURhoEE Rk e BRI RIATT at i ve
changes) . Rapeéd forohs exedutiaf YofSE tsame eadkQWs dorigd ad) BifGItdh HeRlePR@B S €S
dimnishing variability and therefore tpreventl ng fluctuations, which in

turn nmay sREOEE§PSy atfe&pRadlethen s devel f sffesin Bleygrthelassc tos sxeayte ake pl ace.
Dur i th i . he. hani
of at pent s SESEEH 8RB RDY RNk RS O BRYRIF Mot Sient) ™C oot £ ve

and nor nal areatiéntionpeodesd radatecind €t ¢apmitiviegsonaend ob ehose wipglaisngilletsed t o  sinply
follow an "interpal iological timng autogatism'. Wth the present

i _niénti on,“‘?é‘??séﬂ& WB%‘iHQrﬁ oo Ehﬁ_eat H%‘f‘b&gg%rr%l?@fli With staEE ds | ooki ng
"invards” 4id/&- endiry hbfenidt @éd@ﬁimgEtyﬁgﬁélpgh&aiei&ﬁﬁjhgéw ofifish got 25
"outwards" (i.e., to environmental changes). Wen attention to sequenti al
sensori al thadiagieaidentics] gigaslsiardriggeying the, mevantens ucayesppeae to bdici a i s made

t h .at but f | i bj | it ,
ot or nat PV e SR ot R Fut®n ooV RBOR ot e oV ¢ ai gori thm
i nvol ving §i§|ﬂhﬂ®lzf}@rin heteOhB asTei of aolliég‘aﬁ%?ai:)or%é@ihs@%yﬁé?gﬁﬁkﬁnﬁ&@ﬁ

or

i mpossi bl e t he SUbJNSQt to 30 predict what the next indicia will be,

whéh t he néspendsignogifhiciptipnsdalsrefered o asrualilsiyechangesdikepetifigisci a wi | |
emanate, t f VA ogpitive i . hani sis .t owards a

rel axati on(gfgt5 §¥ ce‘él.bﬁl %ﬂéeté%{ﬁgt Eoe%g{lj‘%%%c?l'%éésgé%m i {/Sg}?1 %38%@@ 546

PCT/ | B02/ Ofhdtsfore prdventingofiucetioas ivdrieh mstancinay sicbngd vt decidage chant&r ent si gnal s
triggeri ng@t he novenents ar eeﬁgr adual |y induced to "give up"” and rel ax.
This proceQt 3SEnergigPIEssdofdeilacsi n as” "renunci ati on” (see 202 of FIG 2).

é\ﬁ 2i {)?3;: E::';ll tgl?:??@gl ?g@biekéédiohh%rf LBRERY F 8b:AhBA AoveREn{OYRTENt W th the
50 mechanisms of attention can be nevertheless driven away from their natural
cognitive and normal environmental oriented tasking, and be bound instead to
simply follow an "internal physiological timing automatism". With the
present invention, attention mechanisms of the subject are driven towards
looking "inwards" (i.e., to the internal physiological activity) and not
25 "outwards" (i.e., to environmental changes). When attention to sequential
sensorial indicia or signals is required, each successive indicia is made to
change at random but from a pool of many possibilities (or, alternatively, in a
pre-selected order given by a deterministic algorithm involving those for
stochastic processes) such as to make almost impossible for the subject to
30 predict what the next indicia will be, when the next indicia will occur, or from

where the next indicia will emanate, therefore driving cognitive attention

mechanisms towards a relaxation state. Indeed, the subject's cognitive
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5 wll enter into a synergic node will be higher. Renunciation is further
described next with reference to FIG 2. Referring to FIG 2, control
starts atwsx®m2232. I n step 202, the present invention prrvigeso&spool of
i ndi ci a ( eattpntios ymédilasismishadsotifted swith eéb¢ diffieregt aigpals otriggerdiey sheand. A

subj ect can renounce to en ed in those cognitive 10 processes for
which, in Wﬂ@erf‘?rﬁssta_replgéaé@gu%égqa"ge‘gﬁ? e8t'§ @'a@'ﬁigfﬁla’hnﬁ?é?ﬂ 8 5The subj ect
cannot T engpiifeRl ®URBIHT ad Blch@iciatdh € sdRe2022BNPIGIDRS MOF rtdiekint and.  For
this reason, a particular process of "renunciation” can be induced by way

of exposi ngrobéislitythatabe coreelationi of ithemeyeinent with thé physialogical sttindtyed

separately, ,are, f.or himaffordabl e.and understandabl e nmen rocesses.
Forgmant al W}lgteg?eﬁéa{olg ng}%’]’gécc ,%e s‘%ﬁnghlg Bul B‘eﬁ'ﬂlcmﬁl@ﬂ Wbﬁ"g[h i npl e than
for nor mal d&bhbedaiext withhrefefradRIEG, gontrol then passes to step 204. In step
204, indicia aretgrovi ded in multiple ways to the subject in such a way

that the subj ecRefegtigoto FGedscantrobstamy aitstaphQ2. tlheteped2, thedireseat (e. g. ,

synbol ) wi] J hndi cia W . from where the next
20 indici alln\L/\ne‘?ﬁmear’I\rgﬁlgF éeg?)?ﬁlg&ﬁlp%l\?\k h(gllgf Smrl?lblz‘llsgﬁi%g [hee nsgléjeg{ Catrplﬁrgsl)poi nt. Thus,
the vari ahl enderstimy A sappbots @houndi © be @apaiedi inethowhesgniveovenment i s
performed. Accor(:g&ngl y, enbodjnments of the present invention provide neans
and0 et hoRISCessesiok &Vihds dn Heetingt Blocre hgiie ablede @raspi B indesiagénitovement s
(such as : o o Pt d NS I yi ng

physi ol ogi %%f&gg%@glg {%/%O%v%eie%gﬁegi @g&%g uléﬁ@% agﬁteéﬁﬁ%t(frﬁgl d%{rﬁééﬁ{sl'ubj ect's

nor mal at t Bort thsradsooog patticuler paneks @f “eamphéiemnal” qaartei indywat ibgrwdyn not or

control. Furthernore, embodi nents of .. .the invention make possible the
execution ‘gt;exé’oﬁégvﬂkq ﬁ‘l’gjeﬁ ton%n@‘éﬁré?ﬁasbﬂ(té’l?(gl‘i"haégmﬁ redoepitp % & to notoric)
in which tfe nsHbifRedabl¥d hid 8lcBiandible SR H6@se8. BY QbntheRtRdd@t i on for
graspi ng the neaning content of the indicia being displayed in order to

trilger votuliacts yignalseshenldsbe mueh more simple dhanefor nosmal subjestsedemt i nventi on

minly ai S B0 aDTBaPhsaeasRBA 802/ 05450 cognitive attention

bi ol ogi cal regi hintepp?(40Mditda ardlpyovaddacia Shuigple MBIy td the subjedténbichn awar eness
of the timed i n'gi cia that are synergically caorrelating the novenent with a
physi ol ogi & 312YalGes the 51biess cawol muess Mopedict Whwt tisgaextiipdicia (e.g.,

symbol) will be, when the next indicia will occur, or from where the next
20 indicia will emanate. The flowchart in FIG. 2 ends at this point. Thus, the
variable timing of symbols or indicia determines when a movement is
performed.
Accordingly, embodiments of the present invention provide means and
methods to make possible a synergic association between movements (such as
25 but not limited to motoric) and intrinsically varying physiological activity,
while also gradually attenuating the subject’s normal attentional cognitive
and/or emotional participation in motor control. Furthermore, embodiments of
the invention make possible the execution of a new kind of movements (such
as but not limited to motoric) in which the subject will enter into some degree ‘
30 of renunciation for grasping the meaning content of the indicia being
displayed in order to trigger voluntary movements.
Further, embodiments of the present invention provide a means and

method for an auto-observation mechanism that occurs mainly at a low
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attention biological region" is here defined as one that mainly deals with
gross 5 notoric novenents but also may extend to include such fine notoric
novenent swich@ato2sfaes not require hi gh sensorial attentional paBszessbecause
they have begnitiventatientitini bzdogicall fsgioit . allowing ddkper tpaskitd@gnitibat a | ow
cognitive attentional bifol ogical region will not heavi lei/ tax the neuronal
activity oftgniion agaginess of thef{med indicia ghap are, ingrgiealy coarelatipg| the f

physt ol 091 evembsichth W pyslofildl alllvity ORsARInY tab6e, 2RA0 EhHiRM. 1 © | oW

cognitive attentional b ogical processing. preésent invention
i s char act etté¢ntiod bimtogi¢d yegiow'Vis dicregdefinad s anecthatmainlyddealsowitingtose syner gi ¢

correl ation of . a tenporal varyi ng npvenment, wi.th an intrinsically varying
phyé i ol ogi Ebﬂ?"%mﬁ f‘tsa{%t f‘%’ fnﬁ?e ?Mfeﬁ‘érifl%lud? duch HéNee TRRIRS on of
voluntary aRMemBits $hdtldoCAS fe§FHE %ighnyéﬂgmﬂé?fﬂjnaﬂ?ro%g&@% tb%:%aglse

sensory-attentional processes. The systemarchitecture o present
i nvention theydesebéenddienmlized 8r legynstlem eXpedted denuthat Olew cognitifd G 3 is a

bl ock di . { ] e _operating 20 envi t of th
pr esent 1 nYQHEPBH. D pERb et tlcheerb b haernaa igicd Bper at i ng

envi r onmengubijéct.FlTGat 18, b SelathdM rdddted ldvaISSTT sHykibfogiihl BRSRSwilloiakyit and does not
limt the invention. O her inplenentations of the operating environnent

dedBri bed Hemeishvilies |asnsiaigshir vt cegnithen attentionati hivlegicalnptobessingel evant

i ot ed o Lhant AR RERER OB AERUTNE () (0lighirelisTid o 1o %2

physi ol ogi omthodacs iinducy syeergier combdation 802 téhpseRy tvaryiseseen®adul e 302), a
synergic ;})Vr.tggrans, m)dﬁl e 304 (hereafter prograns nodule 304), a novenent
i nducenent MdRaNgBUHSalE vapeng Reysilegied! acHvibremd @ddulembodanenind a  subj ect

308 are shewnhe3eMitich Bf %ldn?éfzglog%g@lgs{] gnngy | Saua? Zinm%lfngﬁtsott he

physi ol ogi cal activity of subj recelrves signal's regarding the
padfi cul ar cegmitdieolsenrochttengionaly ptogedses.i ST Bystami mghitSemsost mmdul e 302
processes, %reefter abl(%/ i n r%ﬁl ti e 41 WD 03/ 023546 PCT/ 1 B02/ 05450
(al t hough PIEN AVERITS 9P¥TR8E " i ted to real time processing), the

physi ol ogi cal activity signals to derive the necessary information used by
progranms npdul e 304. Progranms nodul e 304 receives this information from
sensor noded e 3Dysteamdrehieaturg Oxerviewpr ogram for subj ect 308 that will direct
FIG. 3 is a block diagram representing an example operating
20 environment of the present invention. It should be understood that the
example operating environment in FIG. 3 is shown for illustrative purposes
only and does not limit the invention. Other implementations of the operating
environment described herein will be apparent to persons skilled in the
relevant art(s) based on the teachings contained herein, and the invention is
25 directed to such other implementations. Referring to FIG. 3, a physiological
activity sensor module 302 (hereafter sensor module 302), a synergic
programs module 304 (hereafter programs module 304), a movement
inducement/change module 306 (hereafter movement module 306) and a
subject 308 are shown.
30 At a high level, sensor module 302 monitors the physiological activity
of subject 308 and receives signals regarding the particular physiological

activity it is monitoring. Sensor module 302 processes, preferably in real time
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5 novenents (such as but not Iimted to notoric) in synergic tined
correlation wth physiological activity being nonitored. Based on the
program wWeterassyaed by prograns nodul e 304, novenment nodulrETAB62/cABVEYS OF
triggers t(akhayghr of i iaventioh gisalnotstimitetli torrehlortime tfrateswing), ther ect the
novenent such as _but not limted to notoric). _I}Ijgxt, .each of these nodul es
are 10 dddysiolgical metivite sigaglgite. desive thprgecesshryginéematien jused \PYsensor nodul e
As stated i40ar i [Wo tivity of
ub; cot - 30B0E e R0 P g o R Sy B Ol B Y e 1
physi ol ogiseatoranodule 392 and ndensifieo ageogram fdnesubjecte308athyt will dimett i on used by
prograns nodul e 304. Referring to FIG 4, sensor npodule 302 js conprised of
one> or  morBO I {Sigh 6% butdioh IaHEd) o Fepsold R AYRTgiAImeh AR ng Modul e
404. Both pfpt ﬁ)l@gi@aldﬁéﬁ/'ityb%ging”n{H?ﬁt%_réa.Et thse‘&ebﬁWthez(br rdml-

Physi ol ogi cal Sensor” One or fore oOf physiol ogical sensor 4 Is utilized
for det ectdeteyminedr hpquogiamg roeduderiOdi mapveingntinsodulel 30k doteeys her

physi ol ogi,cal activity bein nitored. Physi i sensors 402 nmay be
conpri sed ‘BBEYH heo?ppﬁér??eo?lg“atl?q%%ulbﬁlf Eoéﬁe( §ngig%f§%af{“h@‘°§??‘?mi ncl udi ng but
not |im t qeudho as tHUO SRt USRI tb ARotbEOIT MYXY, SdchdoPesé thesMy aées and/or in
phot opl et hysnogr aphy devices to detect the arterial and/or venous pul se,
anH) or t hoisectibpddn mprejdeteibt changes in  gal vani c skin resistance and/ or
those to neasure bl ood pressure, and/or those wused to currently detect the
ECG or those to detect electro-cortical EEG activity and/or those to
detect the periltli c Riysslogimal sotivity Seitboe nfodulehe 30 breathing activity.
Physi ol ogi cal sensors 402 enconpass the above exanples and also, in

eneral, any other nsors current| isting or .ta be. deve|loped in the
Tuture and by vihi CHCGBRY scirapAwdle 12 Goniirts Sniglogisel 55008t i vi ty of the
42 WO 03/ Q23hAfcPEdS. BRALASASAIL HBaT frodidsObrdté@bly iaNdAofmbupgs and/ or the

aut onom ¢ nervous system and/or hornonal activity and/or of any other
phisi ol ogiasiolagicaliactivty signale thededive eibe | necessaiynigioraetipy used byt ed. The
physi ol ogi I Vi ehec! hysi ' nsor. 402 i.s forwarded
to signal pgg rglﬂ?it&(l)alndutrl%%}%l' iég%%%,% é\%hyl?@hxi ‘J’se%L gg%&ﬁeeﬁé%ﬁré??gedfti 2. Signal
Condi ti onidng &bk physiological sensor(s) 402 and a signal-conditioning module

404. Both of these are described in more detail below.

20 3.1.1. Physiological Sensor

One or more of physiological sensor 402 is utilized for detecting,
transducing or deriving signals related to the physiological activity being
monitored. Physiological sensors 402 may be comprised of one or more of
those currently used in the art, including but not limited to, those used in

25 reography or doppler techniques and/or in photoplethysmography devices to
detect the arterial and/or venous pulse, and/or those used to detect changes in
galvanic skin resistance and/or those to measure blood pressure, and/or those
used to currently detect the ECG or those to detect electro-cortical EEG
activity and/or those to detect the periodic chest movements due to the

30 breathing activity. Physiological sensors 402 encompass the above examples
and also, in general, any other sensors currently existing or to be developed in

the future and by which signals representative of physiological activity of the
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Si gnal conditioning nodul e 404 provides preferably real tine conditioning
and processing of signals produced or derived fromthe 10 physi ol ogi cal

activity e osg2swani tored. Signal conditioni ng nodul e 404 rETiiBones4s0 nunber
of wel | knieeart atdéprsbraim druéor lahgy amiforathe @Eajonomipnérvomgsystei andiot |i nited by,

t he steps of anplif.ying, filferi |.tipl exi and convertlng anal og
signal s t hYgn n]g ctl\é}t}j%gql/grgtiaqqug@r\p ysglo Fﬁﬂ 8%8}68 66‘1‘1‘9@?@%‘?‘{}’ etc. The
digital si &“ﬁhﬁe&fﬁdét@&@dt rﬂﬁ;@%ﬁ% icdl BERibYAQE by iERSiAPans {0

programs 15 nodul € endi ng e parti enbodi nment ,

Si gnal comisQn‘BHi nsgfonmitleétm@gna}wpn@eophly@ludmnm' whichtiedesaiibéd n progr ans
ﬁle 304. is noted that while the processing of sensor nmpdule 302 has

bee desc‘?qxtt)fed as operating in real tine, in some enbodi ments such

processing does not occur in real time. Next, prograns nodule 304 is

described. 20 3. 2. nergi ¢ Prograns Mdul e Pr ogranms nodul e 304 receives

i nformation regardi nélt%esmah@@démmwgdldﬂom cal activity from sensor

nodul e 302 and identifies the particular type of programfor subj ect 308

ot ¢ g gt RO D bafe Dot B0hidR LB Bu R ) O

synergic timed correlation ysi ol ogi ca AR ei ng Sroni t or ed.
Ref erring tomdffioBing, andnpfmeﬂntgodf nmgﬂal@fprbcﬂm:eﬂr es eddrived nfremt tlgn progr ans

le 304 d. of s | t dul e, 502,
vl gi o pREBIeLPRATEHE Srgt ePngoiand e FRBHLE enGPRRe 4Y6. Each of

these conpoARRHS al MindRe oF WREHAGN steps G AR MR | / 05450
3.2.1. Signals Llabrary Opti ons I\/bdsuelpe Si gnal ggﬁ%rg(girsy O%tg;qgnggtrzmdul e 502 is

a |ibrary fasdishiteaksbshdie stops of fmlplé&lmgi f)lt‘a*lr@mum;plexmg afid comerteng i brary) of
di fferent % pes 1of sen ﬁortlf lg i, util.ize t he present
Cnvent  on R Tgwes T RBGE SeRIERR sRe dsrumptalorol cobioriphed Hsverent s The
signal s arcﬁgiﬂalrs@gﬁaﬁdarbfﬂhéiﬂtbar@ﬁﬁtteﬂ%rdcﬂy of 8¢ fwitddess meanB € pRIzMnishe subj ect
when to produce the correlated novenent and ii) to induce "in the subject

t%p%m@%%f%@%@m%ﬁ%&wwwmw%wm@mmwmﬁm
ngglnf: g;;&ﬁ the su ?‘g}éso?%@pﬁ% “ﬁ{}@{r aci?&ﬁggégrﬂ?lﬁgr})gé%rg@l i | es etc.)
sever al 304. It is noted that while the processing of sensor module 302 has been
described as operating in real time, in some embodiments such processing
does not occur in real time. Next, programs module 304 is described.
20
3.2.  Synergic Programs Module

Programs module 304 receives information regarding the monitored
physiological activity from sensor module 302 and identifies the particular
type of program for subject 308 that will direct movements (such as but not

25 limited to motoric) in synergic timed correlation with physiological activity
being monitored. Referring to FIG. 5, in an embodiment of the present
invention programs module 304 is comprised of a signals library options
module 502, a synergic programs options module 504 and a synergic engine
506. Each of these components is described next.

30
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10 options for the type of signals to be used are provided. As stated
above, "synergic tined correlation” relates to nonitoring the variability
in the cywloens/oass4a physi ol ogi cal activity of subject 308 ad/mhzosssnduci ng
subj ect 308 to perfah2m aSignalekbihry(Qptidns dModolt not limted to notoric) in
a variably tinmed fashion, such that the tenporal variability of the
novenment i s corgel at to the 15 al variagbility of the physiol ogical
activity, but tPE"EP! ‘f"i'ﬁyB?U(Wfém%‘gg%ﬁta_%é%ré!?(m}(’héﬁft §°‘il|1ﬁ"6g cont i nuous
mode of sSypChefMy#BdrOfmPNare iYrEd) BFRINMre¥ht hpdhr Sdndbigl Q%natl§‘8r occurrence
of the physiol ogical activity, bDecause the 'novenent contains an extra,

addi t i onal stirauli, atiliced Hy dhe piesentfinvantian te drigged ey praoticee bhvolontagy med t o
facklitate a neraic correlation to tak | ace.. n_order for the
m)vge_rrent (%ﬁ&ﬁi*%{“%ﬁfm?fgf‘ ﬁ#‘ﬁisf@ﬁlsta&e r@?@?‘?& S‘?Dée%gmb;}grqr Frigd) ina
"variably fridisad thasibjeRbwhENRY Srolkise!thd BorP)ited HRWEmeHt ahtig) @ indusd | nul i or
force inducing the novenent to occur. As will be described below, synergic

engi ne 506inuthe spbied the ghenosenp i asnuppietion sasrglaiecdolgelow oBeeaiss mi ne  what
signal or g3tj [ MM e .to the performance of .the correl ated
25 rmverren@.gg %‘l' délf}gtr%%' epos ncg%gﬂlc‘ée gﬁéng{a@él tpt?n%cteg)srraé/e%slé%sto&]r ed" R si gnal s
library opindiatess nafdihee slifjett Wher ditaadyj, elebrn3@8disabiitiby nétal) i deyerdanvol ved in
thg)practi ce, of c%érel at ed, novenents is shown with reference to FIG 6.

FI & 6 i1 oRtionsfesthy iy shsieaalslg e visd aemrayidedng Aestased abovsi gnal s and

stimuli t h@styn gﬁ%e@%&&}on'a%la%e?ltg Qllédr‘{%ﬁﬁé/ tﬂ%%[r%ﬁhg TRYEOFR - Tabl e 600

30 is for illuStration purposes on Is"not Intended tolimt the
present iofvephysologiddl MWOVEE/d23b#6t BAY 2hBHRM0MmdBENng Fabjeet BWtd | | ustr at es

that the sigpals or stinuli, m e ej.ther of the_ aural type 602 or of the
vi sual typ® .a@ﬂy?rﬂmngﬁuchoﬁsy@’g%!lmbt?ﬁ& mojsicd "élaeva“ﬁ%]gst}né? , i ncluding

but not |i fEshigsl shiéh thacthe!t@mpiiePhar@bitP bEMS WdveERER chrERfed@d@h type, table
600 i ncl udes col ums i ndi calt)| ng group classification 606, main 5 features

6085 exanplepord ovarigbiditst iafythef Pigrsinipeinalnissivily 6 bat thartimiogl off the eat ures for
random zat }nQOergé'ng gy géngggltsif%)un;oec[)wgé o[qu%ggé c&ag@_@&ho%%%%n F ﬁ{ glecul ar

features for random zation are r okén col unms
i ncl udi ng éntpainesnamithethe 1iBiningastt hal wc@éhcand thopasiclppicanscteas, |t shoul d
be remarked that main feature 608 shows few exanples anmpng many 10 ot hers

that are aPE8USSERSMOVEMEHLONRIRS Ihextid Additionahyarabikiy arting fsom d

secondary correlation aimed to facilitate a synergic correlation to take place.
20 In order for the movement (such as but not limited to motoric) to be
performed in a "variably timed fashion" there must be some sort of signal,
stimuli or force inducing the movement to occur. 'As will be described below,
synergic engine 506 utilizes signals library options module 502 to determine
what signal or stimuli will be used to prompt the performance of the correlated
25 movement. An example snapshot of data that may be stored in signals library
options module 502 where subject 308 is voluntarily involved in the practice
of correlated movements is shown with reference to FIG. 6.
FIG. 6 illustrates an example table 600 containing sensorial signals and
stimuli that prompt subject 308 to voluntary perform a movement. Table 600
30 is for illustration purposes only and is not intended to limit the present

invention.
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classification 606 are arbitrary. Quantity of group nenbers 612 and
type/ exanpl e 618 of particular features of random zation 614 are al so
ar bi trar ywoensd2sdaat ot her possibilities can be consi der ed.pd¥aBer/odisd ess,
there is an unti&i¢ ﬁDﬂgllmmes toairthe pignals drhitimtliabiag, bevdiiheh oftesi sts in

provi di ng sets of and sti whi ch coul ercei ved and/ or
grasped antff yquﬁ(ij?g? quﬁ VIBVI {tyRe @ﬂbj?gi"bo‘l‘% not Shove, 9 CHAE her

per cept ual J O8N, idcﬁf‘dlngcaﬂ%t hmﬁe@&) ta&ﬁbl lf‘ea@QQl préssafe t rmio@ eadpit only
general |y applicable for people considered be no and ol der than 8

years of atgee,(tahl& @10 insludse chlu@nseiniisating gmuovwla&sdlcﬁtnmn 6Qé.mnhm pur poses

only and ot he es oy cha le to oth p ons._. of ot her given
ages and/ h'f“ SQ%H P CSA62¢N 'grgmﬁ/eo §r°8PdmeE’§ﬁlﬁo$f% CHA nder st and
for exanpl atubddefodlirhdRnBARRE dqatamegloﬂfa mrﬁﬁe@r&%ndo&eeﬁa{ge& @36, forms (G oup
) or 26 different letters (G oups and therefore the desired

process ofParfieemteptairgsoler randpmizasion tdst arg fta’d@r beiken dawnyintotrdeour di f f er ent

l'i nes st rug geonetric
forms coul %ﬁlgﬁgflon%n%laﬁr%’/&ga/re{‘%ﬁ 1%%28’[ gﬁﬁé ??Qsaagd"%@ VHO@% qbg gtuf f ering for
exanpl e ofshoeRlrd reghailk&iodhid nbinefBatufs §08ashovisfe@r sk afplek Afifong Granl contain
libraries adapted for different levels of literacy, cognitive proceSS|ng

ant per cep‘ftlh%fﬁ BahoAe | ple9 cRossiblse aﬂét Hat dbf’l E¥nago Igmhers 2 $o1 LIt ai ned by 30
rrultlplyl r e types of |ines
and 2 ty;r)}gasstsgfcaa @isagé)g%r@l %)I%tgt var rg%%gmhérg 6 rr%la616 IS
cal cul at ectypg/exm@le 6;1)8 yf ptgtutdhar faahmesf oindomization 6PParantoGidtrhiyr st and t hen

by 108for vi gual 9.if faor, a s of signals. Twelve
col ors, aﬁ‘f %%?Eﬂl 1"'34 nV\bad@PE‘QS@QGW %’/ g$Es05 #nd 3 si zes
give a tOtlﬁideﬂ e&asi%f célffag%tpiﬁstﬁisbtablet hascH LénsR¥S)n IpEde{h%Lé@i!s gt gnal s and
simlarly is obtained possibilities for aural sign I't should

aghin be signws kel tshiamulif owhishra¢duld Hie meeqcn@ﬂ end/or grasped saxinw the gl obal
nunber of 0 um 61 n|f Iower t han
t hose shown d%rsgoo? %X\ %J(?é)eCPAH EENSIES otP oS E’ﬁ f@;Bya@%ngn e | | ustrat ed

in table GQ@alﬁMﬂésQW 626. The group classification 606 is "I", the main
feature 608 is "two di mensional eonetric forns" and exanples 610 incl ude

" and "A'. ThEb& AP 18 yanggxample byt ARkn gererally applicable" for speopleat ed above,
randor Zatdo‘ﬁE!idglfedtt(f).| Be AR ad Bder than 8 years of age (and of course FIG. 6 is

20 provided for example purposes only and other tables would be applicable to

other persons of other given ages and/or limitations). A child 6 years old
cannot grasp or understand for example, the differences between 12 different
geometrical forms (Group I) or 26 different letters (Groups III and IV), and
therefore the desired process of “renunciation” will not take place. Similarly,
25 four different lines structures and two different thickness for drawing the
geometric forms could be too many variations to be grasped by a child
suffering for example of learning disabilities. Signal library options 502 will
contain libraries adapted for different levels of literacy, cognitive processing
and perceptual capabilities. The total option column 622 is obtained by
30 multiplying the numbers for each particular feature like 4 types of lines and 2
types of thickness giving a total variety of 8. Column 616 is calculated by
multiplying the values of column 622 and 612 first and then by 108 for visual
types and by 9 if for aural types of signals. Twelve colors, 3 brightness levels
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10 stimuli facilitates renunciation by subject 308. Here, the particular
features for random zation 614 include "line structure” and "line

t hi cknessWd aro23uype/ exanpl e 618, "4" and "2" for partial P@E2ABoARISO 8" f or
total opti emb3 628 giveanatal yumbdref J0® padsibilitidae(l 2xFx3) fsrdasnat figmes 616 is
"10, 368" for r.on&826 12x8x108) . 1? An_exanple of aural type 602 is

i |1 ustrat etd $imglaRy & Fugingd the & pogsibilities for auraf gigngls.Ji shauldiagsit becat i on 606 i s

n | n and t h H r .' n S" ) S H n all , ell ,
o 200 ARenG BBALM il Bildhon KEMCR00% yours ETE LIOHHD AlBBELEE (27 .
Final ly, ttedghahahgescdlemnddl6) ailtibersighifingetly loser tha th¢oxBdwn 20 Tabl e 600

al sg iIIusIr[B@t 83 the general random features 624 of visual type 604 and
aurdl type 842! %he general random features 624 of visual type 604 is

"108". The ge”eAﬁ|exﬁﬁPQ06? ViR Wﬁsﬁ_O@aélilﬁfsnﬁﬂ%Q% télﬂ@%O@%? rbg 06%8 . As stated

above with reference to voluntary involvenent by subjec when
attenti on The geupmiassificatiati ¢0Gaisdll", sheymainsfeatmre 60fuisr 'tetp draehsicmalccessi ve 25

indiciais made.ta change in ar omor g guasi-random fashion, therefore
maki ng it 5‘?‘%%62 C?‘Pfﬂﬁgsﬁ%gleé‘am}esﬁﬂg_ lgﬂﬁfi"egt qtaB pledi Fhe apasfity e next
i ndicia \MW%I:OIUP RRmBMACE 1 138 19€X s isAfaGihdydrhldoRfifation (ﬁrt?é %gngarllé"@?r € the next

i ndicia |~ emanate driving the cognitive attentiona ani sns of
subPect 308imdikactiates renshciatain prsubjeat 308. Fhae,rths particular fehmtestfbee cogni ti ve

mechani sms_of, subj.ect 8. 30 can,.be induced tq gjve and relax (i.e.,
subj ect _C%O?nfl%rﬂgﬁhglés(s_ g’ﬁg’él e Ipe Sé%lﬁﬁﬁr‘?i v’fé’%_at {infit ittig?}a}essprg?fesses rel at ed
to the sigipbslampleels] NerLASINGod fetialP 6o aRd '8 Yorltelal bpgorRsh3t ence of
synergic timed correlation between the 46 WO 03/023546 PCT/1B02/ 05450

" nonnor euFiBAYY i the gpbahnumber of tapdem thanges fdGairen0.368" Sartjowc26308. Syner gi ¢
prograns o tZ'?(g))p@g dul e- 504 is described next. 3.2.2. Synergic Prograns
Opti ons Modul'e ynergi ¢ prograns options nodule 504 is software or

fidfware of vaAhaxampleogf @nsl tgpel 60R ishibldstrated il hbRO6@PHY @6 6Bor di f ferent
signals stjnuli or farces, [ an be utilized for the practice of

'V\hl h‘ C" " H a "
correl at ed ﬁﬁv@ﬁéﬁ?‘g’. ¢ asPFfé“é‘E%ﬁé@FSa anghige maim psure QOB ént@wakat type of
movenent s geidiled 690 iddiede VP! UOL Ay nOF A IV Uil Y| ﬂl\éoéédé%pﬁnéf type) and

whi ch type of signals stinmuli 10 and/or force may be us order for
subj ect 308oup merzhery €K ishé" ¢ dinadly athe global number of random changes is

45" (5x9).
20 ~ Table 600 also illustrates the general random features 624 of visual
type 604 and aural type 602. The general random features 624 of visual type
604 is "108". The general random features 624 of aural type 602 is "9",
As stated above with reference to voluntary involvement by subject
308, when attention to sensorial indicia or signals is required, each successive
25 indicia is made to change in a random or a quasi-random fashion, therefore
making it almost impossible for the subject to predict what the next indicia
will be, when the next indicia will occur, or from where the next indicia will
emanate driving the cognitive attentional mechanisms of subject 308 towards a
relaxation state. The result is that the cognitive mechanisms of subject 308
30 can be induced to give up and relax (i.e., subject 308 renounces to engage in
cognitive attentional processes related to the signals), thus increasing the

probability for the existence of synergic timed correlation between the
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novenents of the present invention. Section 6.2 bel ow describes in detail
the types of information that is stored in synergic prograns options

nodul e S50W0 03R123548. S ner%iac E‘ng ne 15 Synergi c_engi ne 50PaTaBe/wwS0 | nput s
from si gnal"$™''"bi"af Y BIREGHh ECt HBg#Ideths gpoverpRk plysubient 3§B afignengiti ons nodul e
504 and physs@hmgbsins afdduld S04 is 360R50Ed AR¢Y! € 302. The admi nistrator and/ or
an expert systemw thin the synergic program nodule 304 or directly within
synergi c engine 506 then determnes (1) what type of signal, stinuli or
force should be used t i gger .20 the novenent, (2) one or nore of the
synchroni zation tini %ggzt §yr?e?glgd%pgrpw§0p§pwgm§“ nuli or force like if
during systole and/or diastole (or primary correlation), (3) the timng

fludtuation pro§ymmit qrrogeennsatons casdee bk AD)softRAL of Hrmiife HyPes of
novenent itself in order for subject 308 to practice the correl ated

movenent s SPITHLTRFERE and inpilasisiBeluding eptgnsclor differenti signals simgi of 25 t he

Dubf ect 305, apss, Mhicte R Be Lied 16 HRbbMeR P ded BdRmenaul e 206
regar di ng Thesedeogams aed neiltgralindisite Mbki typ6 of HdvemkhReMhdorhig: used to
trigger sy&hg (;%08 (gnd all] the timngs of the trigger. Timngs of these
signal's, stinu 1Y Yy QALY myplvementiyp vtieh 1130 eignatiastimudor r el at i ons
T hry cortal ot eohaPbE el BELREr fk St MU BRRieY melaed of° The

sel ect ed pRY¥TBINGYPIhe Peesentinvontias. Kedtionas? balowhizs@iiee it daml qid e | ocat i on

of 47 WD /.1 B02/ 05450 the sub-intervals in which the cycle is
consi der ed@?é)so(ﬁfglﬁlﬁ?r{}iﬁgeﬁ(f LE%'IIE SO[SA R sYnsEgHA fHperaes eRsions modsiac¥Mdar y

correlations are given by the extent of the said sub-intervals, the

magni t ude t fluctuations assigned to selected tinme periods within the
sub-i nt ervgé'?’i PtseXBﬁ’fgé“hﬁ%glﬁ‘hal s, stinmuli or force will induce or 5 produce
t he synergi c novenents, as well as the maxi num nunber of physi ol ogi cal

cyti es at whi clsynbigid ehbiaw 5l $EQNRL  infhds Wik QbnfI9N G, JBY come up in

order to induce orB@pr oo!%ce t he syner gllngaersmr?ﬂiééﬂr]reﬁtg?al%llfbr?rﬁ’exl"i“??é series of

events r e8P0 syrergineregsarondplions cmodudd 04 amd pheaiblopabhitAityed by random
As not ed- above, in an 10

embodi men L e R e St S R Bl 55 an ber sustomr wilbine®e For | exampl .
| f such vaynapicl proyrais modpleeSEN be dirbdtlyV with e Byn¥r S nBRe" SR B2gNT €d as
tol | ows determines (1) what type of signal, stimuli or force should be used to trigger
20 the movement, (2) one or more of the synchronization timings to trigger the
signal, stimuli or force like if during systole and/or diastole (or primary
correlation), (3) the timing fluctuation program (or secondary correlation), and
(4) the types of movement itself in order for subject 308 to practice the
correlated movements of the present invention. The synchronization timing of
25 the primary correlation is based on the monitored physiological activity of
subject 308. Synergic engine 506 provides input to movement module 306
regarding the determined signal, stimuli or force that will be used to trigger
subject 308 and all the timings of the trigger.
Timings of these signals, stimuli or forces for the primary and
30 secondary correlations may be randomized or pre-selected. The boundaries for
the timings of primary correlations are given by the extent of the time cycle of

the selected physiological activity as well as by the extent and time location of
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(al though four variables are shown in the follow ng exanple, in practice
any nunber of variables could be used to represent V): V=A+B+C+D 15 Each
vari abl e wanosmesssbitrarily established, or can be establ iKiTasobys4s@ny
random or thet $Wbrigtareals i wrhdeh the. cyRly isesensislesed tohbe dilideel. @hevtimé abl e A can

be determ ot di to _any random or nat hemat.i cal function, or can be
arbitraril ;l}&gns(?lglgﬁ :fo htgg ,Secgpggéﬁoggggfﬁsem %gengl@{ %hefd‘tﬁé’ﬁ t%ﬁl%bl e can

itself be basheroilsathe MHapkaideodf W fladth@sons FREignEX WRERcted Aithébl € A can be
represented as follows (although four variables are shown in the foll ow ng

exanpl e, i BefRdsatithin thespbrintepel inovhigh sigapls estingdivdrdotse willdmdiice or r epr esent

A: 25 A = + e of t e variables can be arbitrarily
est gbl i shegﬁdg?e ?ﬁ% e rglecsﬁgqb@gﬂ%d atg)y\h}glzyasr fa S SP U a e tIoEaJ function.
The above phwialbgiosl aytles hewhioh e foblowieysipeal Sstinanpediot may cdmyel . 30

Thus, for exanple, any of variables A, A2, A3, and/or A4 can be based on
any nunber UBin ¢ides tegndice of RepdyeR the SyRGES anergimenh| Al thedimbpserige B t rari | y

establ i She?ven@sr {f@ﬁlg{lg%ﬁﬁ ttl?eb%écéﬁlﬁgy anagﬁ?ﬂs%qogyy%taiﬁg& B? g@&&%ﬁlo; uncti on.

Thi s preselecte ematical series can take an orm / 023546
PCT/ |1 BO2/ 03B bpcmoeselbongl tmatheaaticqlaseries uhades e Moakhts® ibowd) dinOsin each

suhj.ect's parti.cul ar case, .experience and/ or experinmental research wll
de'ﬁgr m ne ?lﬂéoélwggfswﬁwﬁ@ﬁ%ﬁﬁydaLa%?g(f@songsor\xgqrp vagdablese Hosexamplerrary and
secondary gFofubehatiatihty i@&%e@ﬁte&@fylo}fa&ehh@ch?ﬁ% éé%f&geﬂgp T8 ts to be

recomended for each case. 5 The foll owi ng Tab n Table 1 above
and i ncl udédthppgh Hius tvarighlesoars shoyen ve ére fiollewingpexaofpld) gl prapticd snyi nvol venent

and an exa far es 0 hysi ol oqi cal,,sub-cycle or primary
correl ati oﬁ&j%fé) Vg?"ag%sa@?u da?ﬁolggéf%VB%gﬁe\Qt relates to the nunber of body

parts involved in the correl atgd AnogeEntp Voluntary correl ated novenent
cansbe practiced by utilizing one 10 or nore parts of the human body. In an

embodi ment. of tBEIPTERRIY ol WeitbitOiily o[MiblishBh ol iRl ALBHlgENt consi st s
in the correlation, wwth an intrinsically varying physi oFogl al activity,
of one or amy endemairgnathemgicabfvdtoon. nfiscéxmmple, the value of variable A

can be determined according to any random or mathematical function, or can

be arbitrarily established, or can be otherwise set.

20 Each variable can itself be based on any number of variables. For
example, variable A can be represented as follows (although four variables are
shown in the following example, in practice any number of variables could be

used to represent A):

25 A=Al +A2+ A3+ A4

Each of these variables can be arbitrarily established, or can be
established by any random or mathematical function.
The above operation of the invention can be extended to any level.
30 . Thus, for example, any of variables A1, A2, A3, and/or A4 can be based on
any number of variables, and any of those variables can be arbitrarily
established, or can be established by any random or mathematical function.

This preselected mathematical series can take any form.
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joint groups novenments of at |east two main anatom cal parts into which the
human body is divided. For exanple, nultiple correlated novenents nay 15

t ake pl acwdns/mesmasdi nating eye(s)-hand or hand-hand or | eqpdTagp2/essee | eg,
etc., novement Accordinly phyedichl pgiicelbr apitiodirhent Formadeh ofubjbysi ol ogi cal
sub-cycl e correl ation rel ates t& the tine ‘interyal during the cycle of the
physi ol ogi Eaticalas c35e; gxparience gad/ep gEresimentyl |teseatsh Wwilhdetemmineithe udi ng i n

ei t her theb@s’i‘?ﬂaft'he?ﬁ’a@ilcﬁ Iﬁ%e)s_aQRvehnﬁ et _Eéﬁ_aﬁ%@éconagr%/%n@ﬁg?w represent
two exanples tor nodes of timng a noverrent within a ub-cycle of

physi ol ogi cwide ag wiellias fhedfesstypg ef no8GRentsTioebei mecemmewdedifor eaxh chieti ted to

t hi h; t ub-cycl es,coul d be consi dered.
Fur Sher ot 41 AHVIGE ke 2 R R Trled 00V 86k elteatge HSROR of sub-
cycles ML gedleon tl{\@typ@rog%&ﬁ/' F&tsq%éM%ﬁént%d & eﬁ?nlag)fo??ﬁﬁ& Be placement

of 25 the novenent nay be specified. it is we nown in the art, the
heart and physsgidogiaalosyb-cydbesr [fronargxaompilagioncan Tiype d¥ilokely ipartsror e t han two

peri ods of . si 0] ogi.ca i gni ficance.. Syner.gi¢c timed correl ati ons can be
bot abl 1 shelmEReRLATAES tq Risolmbdi R oy peaS ifutived e ?‘_?Ff‘?i °bf the
signal s, skioVehéntOrvalanes; cidlfed mobéfent @he 6t fhcBbed By AFRLIALENd O type of
body parts and nodes of primary 30 correl ation. Tables 2-3 are for

i | 110st r at | ehmeter RS thahymambodyr dn aaembadiarne af theresent inventionpr esent

i nventi on. . %H 05450 2..D stinctions Between
Bot h Type g}%%gg%)fgélggt?e gqﬁ%g veh@%fﬁjt s lgﬁ% f%%q%gé“%?l algl‘nlillgllnéllc%l | cal

Sub- Cycl es vityingephysiolmicat laativion ofloas $r Gidle chaslk drpiss mddPmesdddes Body
parts for sub- cf\)/cl es of ang& venent Physi ol ogical activity (primary

correl at i offfPNBPRRTAPYPIIIET DleatUpast Sv9 mely anaipmigalcpastseintavivhich st i ve
I nvol untar yuief bedy Y& aMiddd. PE&: EMprdtEuRYR! Sorkeidd movements may

15 take place by coordinating eye(s)-hand or hand-hand or leg-leg, eye-leg, etc.,

movements, with physiological activity.

The mode of physiological sub-cycle correlation relates to the time
interval during the cycle of the physiological activity that the movement will
be prompted, including in either the early cycle (M1) or the late cycle (M2).

20 M1 and M2 represent two examples for modes of timing a movement within a
sub-cycle of physiological activity of subject 308. The invention is not limited
to this example because more than two sub-cycles could be considered.
Furthermore, the movement may be timed to occur in any portion of sub-
cycles M1 and/or M2, or outside of M1 or M2, or in any case the placement of

25 the movement may be specified. As it is well known in the art, the heart and

' respiratory cycles, for example, can be divided in more than two periods of
physiological significance. Synergic timed correlations can be established with
all of them. Table 3 illustrates the timing of the signals, stimuli or force, either
pre-selected or randomized for type of body parts and modes of primary
30 correlation. Tables 2-3 are for illustration purposes only and are not intended

to limit the present invention.
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Passive Table 3 Program Sequence O Types'.. O Mdes Pre-selected

Random zed Pre-sel ected Random zed m and/or n2 nl & n2 5 Table 4

i1l ustrate®osaesaaeas unitary types of novenents that may beCTaBerefssd by t he
subj ect while practicing the present invention. 10 15 50 WD 03/ 023546

PCT/ 1 B02/ 05450 Table 4 Unitary Types of Moyvenents Body Part Movenent

Speci fication Eyebrows Surprlse Face Smle Eyes Left-right; up-down Head
Rot ation; |eft-right .. Head:Fl.exi-of:upsdown: Mocal ..cor.ds. Vowel s

vocal i zati on ; ; , up- down Hand
Handgrip Hand
fl exi on; opposi
| nsi de- out si de ‘Le
up- down Toe Up-ld
its broader serns
perform high sge

1 Thunb Rot ati on;
I ng Upper |eg Up;
| nsi de- out si de;

e understood in

c engi ne 506 may

Voluntary ;\ctlve Unitary (U) |Early Cycle (Ml)
Reactive

Involuntary |Reflexive Multiple (M) | Late Cycle (M2)

Passive

Pfe-géiécted Révl’nAdE)nnzed Pfé;selected R;ndormzec‘f
' ml and/or m2 ml & m2

5 Table 4 illustrates various unitary types of movements that may be

executed by the subject while practicing the present invention.

10
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processi ng of data. Therefore, synergic engine 506 may involve a m cro-
controller, a mcroprocessor, a specially programred nmachi ne i ncorporating
i nstruct i wososim3ROM PROM or other firmmvare, a specially ppoagBanoss)

machi ne i ncorporating instructions, which are hardwired in, or a general 10
pur pose conputer together with a conputer program This conputer program
may have nany forms including but not I|mted to an entertal nment program

an interact; ) In
fact, syner ‘e of the
corrput er sk , 13 conput er

syst em 2800 i.F S O OF: M pre
03/ 023546 FlE}'»BbtcBQlQ/ 05450 2804 The sa}@ﬁ%or 2804 IS connected to a

conmuni cat Ww enhodi nents are desciibed in
terms of thi%®exanple conputer syst aﬁmﬂﬂfter read| ng this des¢ription, it
w Il beco parent 1O a PersomskrT . t-he—retrevanrt—art—how t o

i npl enent {the jnvention using other %e hPB?ogﬁstens and/ or | conput er

ar chi t ect yrldsad Conput er system 2800 a]k@t@tlbrpqéﬁtg@ﬁt a main nenory 2808,

pref erabl y _and can”also include a]secondary
menory ogd#8FadThe secondary menory 2 19?(1@9{1111 d\@lllude for exanple, a hard

di sk driVey£3ildadid/ o a 1emnovabte Pye 284 —repres enting a
floppy didk 10 drive, a magnetic taplzv%&?@\g}gocaé |cal di sk dfive, etc.

The renovgdmn storage drive 2814 re'aldsntf-lbaém @gsldé@ﬁ Wites to p renovabl e
st orage ur ; Renpvabl e storage uhit 2818,
represent 4 & ¢4 0ppy di sk, magnetic tIePébﬁgléipﬂIP-éQWndl sk, etc. which is read
by and wrijtHsa to Dy remnovabl e StorggggREve 2814: H;ﬁm—l—l—be appreci at ed,
the renovgble staorage unit 2818 15 ijncludés a conputer usabl e ptorage

medi um hay |HP@dstored t herei n conput grRotaid; Wer-ggignd/ or data. Th alternative
enbodi nment a acbuuual y—retrot-y—2830—Ray—nelude—other simlar ans for

al | owi ng doiPuUt er programs or ot her iHePH PN t o be | oaded| i nto

conput er $yHhugm 2800. Such neans carng d T 20 renovabl e
storage umpMt—2822 and an interface '82(;8&10 ﬁBXIF)H Op??ﬂgﬁ%ﬁa%% i ncl ude a

progr am cafigetige and cartridge i nt dRogation fexdibn;aspinpat found fin  video

gane devi %’fbpeeﬁ%geu cancorder—atid \\’bp‘ ;I;S;é"e)out;déﬂrm" ry
Leg Inside-outside; extension-flexion
Foot Inside-outside; up-down
Toe Up-down; rotation

Synergic engine 506 should be understood in its broader sense to be a

5 programmable machine. Synergic engine 506 may perform high speed

processing of data. Therefore, synergic engine 506 may involve a micro-

controller, a microprocessor, a specially programmed machine incorporating

instructions in ROM, PROM or other firmware, a specially programmed

machine incorporating instructions, which are hardwired in, or a general-

10 purpose computer together with a computer program. This computer program

may have many forms including but not limited to an entertainment program,
an interactive game program or an informative communication program.

In fact, synergic engine 506 could be implemented using one of more

of the computer systems described next with reference to FIG. 28. The

computer system 2800 includes one or more processors, such as processor
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chip (such as an EPROM or PROM and associ ated socket, and ot her

renovabl e storage units 2822 and interfaces 2820 which all ow software and
25 data twds/esansferred fromthe renovabl e storage unit FEIB02/es480NPUL EF
syst em 2808804cordhgt Brocesper &¥048ie0canasrcted $o 4 sempaicationhwn2&8t i ons

e trancr Snaly sORUECARRRREY AClEREedofaidns N8 A B 2C Xl os

of 30 comudthmatd Ye@ni. NARES RAEIng 8R4 dedfipliong it ol BedvRskaPpannRt yvor K
interface (such as an Ethernet card), a communications port, a PCMCIA sl ot
and card, Pesen skibed inathe relavand arthaw Enisanlernery the invenierunsiemethehs i nterface
2824 are i f I i.ch can be el ectronic,

el eét romagﬁoel?llgdg(,g}r %’gt{eﬁ?égf‘d@? g&gé'ieéﬁ%@}%@g%% PCT/ 1 B02/ 05450 ot her signals
capabl e of bei nGompater vt 2800 alzu mickedes @nBaih Mieandra @808 8atéferabRhese signal s -
2826 are provided to comunications interface via a channel or 5 path 2828.
Thi s channndomascess, meaarys (Rl s andogn alse indpde,a seeRNdaryeMEBNTY usi ng wir e
or cable, hafper i i : u hone ok, o RF i nk
and ot her %%%%ﬁggkﬁlﬁﬁcﬁgﬁﬁg éhgﬂ?aﬁar?ﬁﬁgjdgogﬁrn%x% lt’halehgtjljglrdrlréw"corrput er
progr am mediivn?812nahd/draormatveble sEaigeadrive 8l 4] representimgch floppyedigk al |y ref er
to dia sych as 10.renovabl e staorage device 2818, a hard disk installed

i nlﬁ:rd di Ved?i%nﬁt_é“ltfpe éﬂ&e’@é’ﬁ%a@%ﬁg%@ye’ﬁ‘és & &Y [e §1978&F am pr oduct s
are neans figve P8LRY kA Grons Qhd/WRKRitsOroCH TIRERIb1eS 18t8 8 AR08k 18Garput er
prograns (al so called conputer control logic) are stored in main nmenory
and/ or secwalkdngwaenangr. 2Bemovatderpiotage upit 3§l mepisaentaih Slopp Biske recei ved

enanl o 1t norEaisidre S BRSB5° VnieRdr Raf BYRHL B iPRE oY O ccont

invention geragde sleive 28M.hesewill bd Aprpedidted; WheafemdviableGborags efit 291809r ans, when
execut ed, enable the processor 2804 tg performthe features of the present
i ndent i on. MARESY ajSegIppter disalle starpgn Bedigpobavang storsy hstein computebntrol | ers of
t he conput §5ftv§éf§51‘ﬁffb p. In an enbodi nent where the invention is

i npl enented using software, the software nmay be stored in a conputer

pr ogr am pr oduct InamHernatice dmbndimentsp spendarys yetrony 2800 msy rigcludarovabl e

st or age dritYle 2814 hard_drive.2812 or . .
otheér similat means for allowing computer programs or other instructions to

be loaded into computer system 2800. Such means can include, for example, a

20 removable storage unit 2822 and an interface 2820. Examples of such can

include a program cartridge and cartridge interface (such as that found in

video game devices, video camcorder, and so forth), a removable memory

chip (such as an EPROM, or PROM) and associated socket, and other

removable storage units 2822 and interfaces 2820 which allow software and

25 data to be transferred from the removable storage unit 2818 to computer
system 2800.

Computer system 2800 can also include a communications interface

2824. Communications interface 2824 allows software and data to be

transferred between computer system 2800 and external devices. Examples of

- 30 communications interface 2824 can include a modem, a network interface

(such as an Ethernet card), a communications port, a PCMCIA slot and card,

etc. Software and data transferred via communications interface 2824 are in

the form of signals 2826 which can be electronic, electromagnetic, optical or
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comuni cations interface 2824. The control logic (software), when executed
25 by the processor 2804, causes the processor 2804 to performthe

functi onswaro3/ebsaei nventi on as descri bed herein. |In anot hacTaBbodi4sent, the
invention is inplenented primarily in hardware using, for exanple,

har dwar e conponents such as application specific integrated circuits

(ASI Cs) . | npbiberesipdls @?)afbfe bh@eifﬂglwlé&%v&i 5 3bAnAidARGHY Hferffe MU0 Perform

the functions described herein w e apparent to persons skilled in the

rel evant ar t [agse sigpaly @826 awstrevidedrisochimmmicatione intexfaetvioa chirmel opl enent ed
usi ng a comnbj [ . bat h re. and sof re. vement nodul e 306 is
dessri bed negwbgggv@kﬁﬁ%ﬂ%g%ggaéﬁq%ﬁﬁnﬁgégg agd gan ented .

| nducenent / Giswowird/bdedbte, Mb&ﬁ@?f&s, A1BibHe 8ind Obcel AR Hhod Bk, Q?fRsFylﬂﬁJ grc
program nodul e 304, conveys the appropriate signal, stinmuli or force to
subj ect 308 ¥Mathggicpmnyinicaiens ¢hsanglpvement (such as but not limited to
notoric). As sho k. F s O nt, . modul e 306 is copprj sed of
sensori al signal \émalrtl %s &#uept’n%}%ﬁ?{gﬁmﬁm% s HREIFR IR YRy s#al for ces

nmodul e 704. ‘lcompnteensatde maatiuml’ drbeispd @6 edtherally 6for 08, me8iASQlchads Si gnal s
and stimuli rmdthl%e 702 1«92 a con‘gut er (such as that shown in FIG 28, for
B {

exgpl e)  t HEMOBRBa RS Yice /i B.n Bard sliskdastaliaseindtasd diskfdrive 2862, al si gnal s
or stimuli. 4 ' t ' ntion. sti.nuli and

physi cal for ggss;%%lrﬁ%@%gﬁé;}maﬁ%%r g%rg@eqﬁﬁgqﬂc%\éﬁe@flg?%r 158?1‘ t or of
physi cal f orwoéiwar toedmpoter myitere 280venent s or change the state of novenent
on all the body Qx i n any of |t(s pag%is, as well as in the signal and/or
stimul i _gene_rator.Onfll?ﬂt‘_aer TRefems, (g, 8 ORI o8Erohlagi) e vieradoenent for ce
I R | PR v e e T s T

i ri\éenti on. wrdivedy Bladespmpiieatidye | interface £323. Sycls eompuiealpragrgngl s and

A
stimuli nD i ilized in. the vol ry/active invol venent
enbodi nent (C)%e?‘h%‘gg“ﬁ!?%s%%{ﬂeitﬁ%gﬁﬂ’%‘ﬁ’? S{S}/%%Qé@,t‘y RErTorms e RIS ow wi t h
reference tahélpgednt Wventivmis dRosssediekdial TOrgRgcumRduhe dihuks utilized
in the voluntary class, reactive subclass involvenent enbodinent of the

present i nveliPEBRs: henagreguted.oenablesthe ipBregss9e 2804 b9 perforstf thedatorsso FI G 10,
stimuli and gphysigraknd SERSON. Accordingly, such computer programs represent

20 controllers of the computer system 2800.

In an embodiment where the invention is implemented using software,
the software may be stored in a computer program product and loaded into
computer system 2800 using removable storage drive 2814, hard drive 2812 or
communications interface 2824. The control logic (software), when executed
by the processor 2804, causes the processor 2804 to perform the functions of

25
the invention as described herein.

In another embodiment, the invention is implemented primarily in
hardware using, for example, hardware components such as application
specific integrated circuits (ASICs). Implementation of the hardware state
30 machine so as to perform the functions described herein will be apparent to

persons skilled in the relevant art(s). In yet another embodiment, the invention

is implemented using a combination of both hardware and software.

Movement module 306 is described next.
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nmodule 704 is utilized in the involuntary class, passive and refl exive
subcl asses invol venent enbodi nents of the present invention. These 25
enbodi menw® @roe3sds scussed herein for illustrative purposesamiBg2/esasd are not
meant to limt 3Be pMevementiimieemientChdngetMiodsilé nventi on, physical forces
include, but are not limted to, those of nechanical, electronmechanical,

cohesional, elastical, f n%a&i onal bect rostatical, el elc§ hcal ,

magnet i cal | el eXEYEREYHBequlE p0S. afolled by SyiriEle e maRiie 5424 o

- 03/023546 Méymg/aggﬁ)gﬂate%ign&{%Eiﬁﬂli/NrQBicEQﬁFshlfj@ctﬂ_o}}'@lhé!ﬂﬁiﬁrcﬂre@ ass
o]

| nvol venment In an e iment of the present invention, for the
consci ous/the|mevemant (fushoisviarenet lopitadhte awtaris).atAd shawre e fillG. The point in

entor PRGNS e 306 LG o BortaPlable R ARG LRI (01l

produced arod seninalli £d physitd€oreppmbaileF040f present invention; (2)
specific rules that subject 308 has |earned; and (3) _efforts to keep the
body at bal ancella@d §mbasientcefi thegaresensy inyaatian, seysopialisigialswindhi n a
gravitatio, i k i i ' X ination, when
t he total %g’glilﬁ @@hg&g@%gﬁ&;&gﬁ@ C?lsa@éqlgrzggwgﬁo@@ggﬁmegg%ﬂ é£bj ected to
10 i nert i athatoprodmes ahd eontfobs soascepteneiated obsedsaiahtigodls edsthyuli. Ny appar at us of
th present ipvention, The above are provjded for purposes of exanple and
do?(ﬁot i ¥ ?mgﬂ‘gmeﬁti/_Bmhfed’ﬁ?se%‘rnivﬁ‘&_mc“héu’é’%l%&‘}_ iRy f%ﬂeﬁlrﬁoélillﬁ correl ated
novenent, fdi€is AEREkAN AR cOhrdil heRhdrd:r Of pﬁ')rémaﬁﬁ;rceégﬁng@fb Hud i ven avay
fromtheir natural = 15 cognitive attentional involvenent, and be bound

i nst ead t ombpethenis onklange the state rof ahovemeni oh elitbabodyi o mgargyudfdesat i sni', whi ch
is of a |lower cognjtive, at.tentiqgpal. .level. d ri.bed ab this is
oferred By o AU g dl and Sl AnrRF sl FearaRer A HH o BoBet 308, W h
t he presenindicaientrtRfive Aibv@ndrt 8orce MBeRARInGITE af pi§iRhicfolced @bdalee driven
towards | ooking "inwards" (i.e., to the 20 intrinsically varying

ph¥&i ol ogi T caieesi sepioyipl Herplsand stisalimedale 702 tabe physicalhemoged/iny onnment al
changes). Eol exampleeach siecessive signal or indiciais made to change
at random (or, alternatively, as pre-selected), nmking al nbost inpossible

for subject 308As oviflrteddestribduabelowenrEl. &isgnsdriabsighaisiandastiniuli be, when

t he next si I .dndiciia will _occur, .or. fromwhere the next signal or
m 5‘1%6 785 is utilized in the voluntary}actlve involvement embodiment of the g

present invention. Likewise, as described below with reference to FIG.9,

20 stimuli and physical forces module 704 is utilized in the voluntary class,
reactive subclass involvement embodiment of the present invention. Finally,
as described below with reference to FIG. 10, stimuli and physical forces
module 704 is utilized in the involuntary class, passive and reflexive
subclasses involvement embodiments of the present invention. These

25 embodiments are discussed herein for illustrative purposes only and are not
meant to limit the present invention. In this invention, physical forces include,
but are not limited to, those of mechanical, electromechanical, cohesional,
elastical, frantational, electrostatical, electrical, magnetical, electromagnetical,
and centrifugal character.

30
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25 indicia wll emanate therefore driving cognitive attentional nmechani snms
to renounce attaining know edge about the signals which will result in an
i ncr easedwoelzaratdbon state in subject 308. To facilitate tHITIIBPY/GAISES,
signals ar® asSy#emAdciitessirgt ¥ ofuntany Elass frveliensoht ent in relation to

subj ect 308. The voluntary class is subdivided into two subcl asses,

i ncluding activ i LV i ri bed next
with reference %oa%mlg{ngﬁ%g%%&f%%,pﬁ}vﬁgﬁérnég%rtstﬁggbrgsﬁﬁjw@g@gf@ descri bed
wi t h ref er mwokvementdfGhe Borr&late\@hd /3 Rt3 B diitTin ItBA (HAb¢HeGmovbmbnt Act i ve

Subclass FJ]G 8 is a hlock diagramrepresenting an exanpl e-operating
envi r onments %?mPWa Vb yer} by, @i prdno9b @) sensprieliingioR byswWakefld red to have

act bve Vol Whcidset BY QN ALERof dirkdlobAIce oAl @Qnﬁ@ye‘awﬁ&e abfhelih®, 8. subj ect

5 308; physiol ogi cal Sensor 4 st gnal condi tioni'n e 404 of |
physi ol ogi efapresat iinventios,e(?3 epedificinlles BAL sutgecy 3@8shasilbarasd) apt@pns nodul e

502, synergi rogr tions nodyl.e 504 and .synergic engi ne 506 of
syner gi Z %&%&r@r@%@gﬁﬁaaﬁ %“ﬁb‘h?l%é?é i E‘é‘ngé‘?u@ﬁﬂ BRHEANM,|  si gnal s
and st i nul fwithin0d paQitaftdhaPliclaRVE/TR B8 rialhiihis TREPS L O AMeG d&ﬁﬁh&;iloﬁoes are shown.

10 For illustratron purposes only, it is assunmed that physi ogi cal sensor
402 is an Fom thecietahdofly omank ef dist freets he directlyy of endifectybjiletted3@8 can be

nonppt ored. . Ln. it it 1s assuned that indicia or signals from
seggori al mgﬁlgf;}gf gggg’ﬁ‘legtfi) i Pmﬁﬂﬁ%’dwttﬁogecgﬁo’%p‘ﬁ? 2pETaEs of zllﬁal si gnal s
di spl ayed pseat irsefi@s. THeubobié srepidradideRburpbft® Jf RRAEHIB 2886 hat ed at
sensorial signals and 15 stimuli nodule 702 can be optionally correl ated

with eit heimitihe @xentipnoortion  of the heart contraction cycle (M from

Tabl e 2 above) Mt Rt r f ar agtion cycle (M
from Tabl e 2), lgéngy&go:k?ﬁe%ﬁ%otﬂhg)?eg*)ﬁ?%? 8%‘?%?%ﬁné%“%§{é%e?qenventi on). By
non- i nvasi methanisonidf attemgpn( &. ybject 308 @ntberdriven aprag SR ehaveiguraln t he

carotid, sub-clavia or radial arter it can be directly 20 shown the

suﬁ? ect's %‘Sﬁ_gﬁ’&ﬁ ?ftegﬂﬂn"’élil %‘ﬁ&‘?m‘?“’pi‘éig%tbafm‘i mestendator fdlop enly % s can  al so
be done nofndefaBphysedl¥eivhll Bmil dRomh&Gh ", | HhitENS VrSa 16WeL CQ%nitive :
phot opl eti smographi ¢ tFansducer nethods the subject's pulsg can directly be
obt ai ned attntieral doyelnodist dascabest albdve, thid idireferolli © phabeprant he heart

TRt e C R N
and mechanisms of subject 308 are driven towards looking "inwards" (i.e., to the
20 intrinsically varying physiological activity) and not "outwards" (i.e., to the
environmental changes). For example, each successive signal or indicia is
made to change at random (or, alternatively, as pre-selected), making almost
impossible for subject 308 to predict what the next signal or indicia will be,
when the next signal or indicia will occur, or from where the next signal or
25 indicia will emanate therefore driving cognitive attentional mechanisms to
renounce attaining knowledge about the signals which will result in an
increased relaxation state in subject 308. To facilitate this process, signals are
as far as possible from emotional content in relation to subject 308.
The voluntary class is subdivided into two subclasses, including active
30 and reactive. The active subclass is described next with reference to FIG. 8.

Following, the reactive subelass is described with reference to FIG. 9.
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mechani cal diastole. Neverthel ess they can be obtained with sufficient
approxi mation for the purpose of sone enbodi nents of this invention, by way
of a nmat hewoatsioead46 f uncti on dependi ng only upon the gender padBNResdsheart
rate of the subpdct. Attiee Stlmyassmat henmati cal functions were obtained from
data 30 on |l arge sanple groups. The main electrical ECG events

characteri zi ng heart ncti.on are shown. in Fig. 15B. The QRS conpl ex
shows the vent rﬁz%‘l g 1 d%pgﬁﬁgi Jiaeray, TepRSensifgy an g%@“ﬂ@‘ﬂ??‘iﬂ‘?&at i on of the

atria, andehfifonhway ef tepreiént W &0 2ARAS s BR324 Q&@Qd thergQL ari zation of

the ventricules. The pre-ejection period (PEP) goes fromthe Q point in the
ECG unti| Relive whintay inyelvémens ondke eastalated mosergengoiIntFIGn 8t hubjecECG. The end

of RPEP mar 1 1 of th chani cal .systaole.of th ventricul es (MS),
andet he I\/Sgg%’dgﬁyo??%lg%%alt ﬁ%nsgﬁdméf A e“%@évé‘?““%}%‘"ﬁ% (B i ‘Al Ohi astol e of
the ventri physislogitaracevitdsdnsoMBogild S0aNdg@dISrhfy dftRns RoduleFR0i nt, after
the P wave. Expressions defining the three main sub-cyles of the

vent ri cul afYiSFein@sparany epdontrmoghle 4 e ownerals engi 6 ehsykrgiender (M or
F) and t hepf%?\ég?ﬂﬁl?ﬁﬁle r@healﬁ i de@ige %Bg\ﬁﬂr?d l3§4s8r\‘\1’all sq%rg sPl%)rﬁd %*mxlﬁg Tabl e 5

Sub- Cycl es mec) of art Period as a fu art Rate
(HR) i n beatoslilei702 S moOymkrt iMurcenEchangembdyle 806 arshatnFj ection Tinme or
413 - 1.7 HR 4ll§ -.1.6 HR Mechani cal Systole EI\/B)* Pre-ejection Period
(PER) 131 - 0. 4 pRIpagtonpUIDgsEs oplyy it isiasymed thaltphyvielngicat senser 2.1 HR + 6x

104/ IR - 508 i2atiRe bl bR wngBine MeEhaRicst sas! MeckM) ot ai ned

from 121 man and 90 wonen by: 15 Wi ssler a ni ques for
t he eval uatdoptforsfl. eradditionl irisfasmonédthat imlicianr symels fdomGengirial

23: 577, 1969. \\i ss| t al tolic tipe.intervals jn_heart fail i
o G T oubsptiEATe yEhyEemdsle Tt Corst Py SR ded et and
economi ¢ cggedrdenathi®Rimbolinidk,atheOiRdicl0 g @RESfe DA §é1ﬁ¢&hﬁfsi§dr?&09ﬁdmm wi

indicate the systemto be followed in order to nonitor e sub-cycl es of
vi déeral pdimelmognler 102cqand. ontionakdi renrelped svthetidiier the early portion

of the heart contraction cycle (M1 from Table 2 above) or with the late portion
of the heart contraction cycle (M2 from Table 2), or any portion thereof (as
determined by the invention). By non-invasively monitoring (e.g., the arterial
pressure wave on the carotid, sub-clavia or radial artery) it can be directly
20 shown the subject’s systolic and diastolic phases of the heart cycle. This can
also be done non-invasively with piezo-electric sensors. Also by
photopletismographic transducer methods the subject’s pulse can directly be

obtained and thereby monitor systolic and diastolic phases of the heart cycle.
The ECG does not directly show the early and late portions of the heart
25 contraction cycle, known under the names of mechanical systole and
mechanical diastole. Nevertheless they can be obtained with sufficient
approximation for the purpose of some embodiments of this invention, by way
of a mathematical function depending only upon the gender and mean heart
rate of the subject. The above mathematical functions were obtained from data
30 on large sample groups. The main electrical ECG events characterizing the
heart function are shown in Fig. 15B. The QRS complex shows the ventricular

depolarization, the Pwave, the depolarization of the atria, and the Twave the
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prograns options nodul e 504 can decide to either pre-select or random ze a
chosen sequence of correl ated novenents |ike those shown in Table 4. 25 It

i s al so asmuwswd3hat subject 308 is previously instructed Ra/Boaci4sCe,
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Weissler et al, Bedsides techniques for the evaluation of ventricular function
in man. Amer J. Cardiol 23:577,1969.
Weissler et al, Systolic time intervals in heart failure in man, Circulation
37:149,1968.

Methodological, technological and economic considerations in relation

to each particular embodiment will indicate the system to be followed in order

to monitor the sub-cycles of visceral periodical function. In addition, synergic

programs options module 504 can decide to either pre-select or randomize a

chosen sequence of correlated movements like those shown in Table 4.

It is also assumed that subject 308 is previously instructed to practice,

for example, a handgrip type of correlated movement, as simultaneously as

possible with the start and end of an aural signal and/or of the visual signal
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practice the present invention are described. Operation of the enbodi nent
of 30 FIG9 is described belowwth reference to FIGs. 12A and 12B. 58 WD
03/ 023546wWedB/eBagz/ 05450 5. System Architecture - | nvol urtcarpohases

| nvol venentPercgivad oartbe deneemt Aoiditidnellyp pealearhativelye e needf torexedige hnvol unt ary

[ | | at t, th t i it o d
andi or - contPectipEBEERrIER sVERRRGn Lo PSR RS bAect Arbbenci ng al |

the 5 body soiedRia @pul ESiRABIS 1iké QT @hpleD al IRIBEHdOSpdhtidiPEEmef  t he
followi ng: (1) L synergic novenents when subjeCt 308 I's In a passive

) .
condi ti on, cEbadigEnt of gl@%@rfgﬂherrd@m&bslowW'glyee:feman/tctﬁlﬁsbtmy' s refl exive

neurfal mec i t her physi ql ogi cal , adapt ati pns or processes.
I'n csgnt ras'ta ﬂ?(ll)ﬁ?'ﬁg ﬂ\%l%%{ngf% O?ﬁ@B’F\?gﬁglﬁ{egé?fg'gmeﬂteﬂFé)vﬁp ﬁ)é"Yﬁ‘rﬂésent 10
i nventi on, réfarentd e FaGs. N0l where! speelfibitbdly &utilBsd) & psdthic@ g Fﬁ&éni)duced but

aut omat i cal,l%ﬁdecr eased or elimnated soon |ater Dy resorting to a
met hodol ogy\FAfh 215y dlesgdbegh dibe reprdivp sebrisssef the vobmeny iiavoleemens descri bed

ear i er, I binicRY 6 HB blnr iVAYE IERLARGE|meNt of the invention,

attentive and cognitive nechani sns arelfe.tg?her "not introduced, or are
mnimally 15 introduced. In the involuntary class, attention and cognitive
progessing are  reduced to mnimal |evel resulting from m ni mal body
avvzcair(beness assocf”?}f ed REEHVEMOEIRPs, | i nputs comng mainly fromone or nore of
touch, pressure, heat and propioceptive neural pathways. The involuntary

class is subdi VFH&d 9 1§ 0 610k SUBGHAS $&Feschitfd U NGaRBRS reflexive.
Both the passive and reflexive 2 sub?l'iassﬁgére desgr?be§$%§ wth

reference fovifongent of the Rtesqmég'@wéogmreas@j@t @08 19 réguimd ib dake di agr am
representi QG A EIGHR} 5¥019§1%E@tti'n rfoffitig rélgenclr:re niqtgiﬁéggmgﬁeﬁﬁlgé | nvent i on

where subject 308 I's eéngaged 1T n passive correl ated
movenent opreséne ipreetiemt In FMGR®, kubject B0, phGsiolbBicab sedk@Cc402308; sighy Si ol ogi cal
sengor 402 and.signal conditioni ng nodul e 404 of physiological activity
sensor no , gi a nergic
d3or moq bR Borde 04 of pbyMalRgcEetisitk serseumedils B2anenaty ner gi
engi ne 5061iBfary5 YPR6RE SndARISBIE s HRANE ns otk ! ygifal forces
nodul e 704 of }}rsyo\?err_ent i nducerr’en@/%%a ée‘&mgu(?ﬂé@%)éngﬂge Bgﬂpgrgff orm 1002
are shown. SXSieggalesging bY0gr of epnergingprograms enddide i394natpugebeicalsdg, requi red
for the i né’tﬁlnﬁiptaﬁayph%/lsﬁgls for'é‘gs Hodu el S04 fof %gvselrﬁ/e%t Cir?crlurcgrlng;t?g]ange
module 306 and platform 902 are shown. An example of the reactive subclass
20 is similar to the active subclass described above, except subject 308 is required
to react to a physical force, such as a change (increase or decrease) in the
resistance of an exercise bike or the increased or decreased speed of a
treadmill (represented as platform 902). This requires a voluntary adaptation
to intermittent changes in spatial and/or temporal bio-motoric conditions.
25 Here, through input device 802 may consist of a keyboard, different option
could be entered in modulus 504 regarding timings as well as changes in
resistance or speed. Other examples of reactive correlated movement are given
below with reference to FIGs. 22 and 30 where specific tools utilized to
practice the present invention are described. Operation of the embodiment of

30 FIG.9 is described below with reference to FIGs. 12A and 12B.

58



nmovenent includes an intermttent rocking (via, for exanple, a rocking
chair 59 WO 03/023546 PCT/|1B02/ 05450 represented as platform 1002) of
subj ect 30® 03r28me or nore timed correlation with specifi ecauBopysabe of
cyclical physi oSggemalrchiticture t Involurearg Glass hovolveeint or  active partici pation
requi red by subject 308. Exanples of passive correlated novenent are given

below with reference to EIG 2 ere specific tools 5 uti]lized to practice
the present inv ta}noﬁmﬁpgm&?ggc?f \gged_praggtr Apyeghioneiof be mygbwfaent of FI G

10 is desciivop@nial QW thé tdoreBk&r aRfRmicR:, ﬁh@spres%ﬁﬁiﬁfbﬂtio%zﬁod@en%- Ref | exi ve

Subclass 10 FIG 10 also illustrates the reflexive subclass enbodi ment of
the presestd/phoemrtalophysicak forc¢reanshersstinauls aipebksef, influenang slirtbe i nput  or

ti FCipat | on. ired by subject 308. Th | at ed t
Fesilts rone bR Sl B R aghabe nedithorent 67 FfpheiaSos
resul ting, symegiexasiehents WheNTuDIRcEi308!is $h iaMBhsdive Y6MdiBSN, tdreldri @9 or from

physical forces such as a sudden 15 increase or decrease of tenperature on
all or par YN5F8i¢ HROSHYIsstiigRated . byathee bode s aapexéee ofunabmheshiniemeor r el at ed

novenment a%ﬁ‘?’?%f‘?‘f‘?ﬁ%ﬁ%’i“gml5@?@%@%%&%@86& 24-27, 31 and 32 where

specific t o°prac resent invention are descri bed.

20 6. Operati onImtortiaet tor tas emluntary dfitdleemdnt kmbbili@gfenkevetheGheseat i on of the
I n\t/lﬁnti on:, Obtaining Synergi¢c Tinmed Correl ation Between Physi ol ogi cal
ActiPvi ty aHtYSniRIy dRewhish pt@ntivies o cognifive, ipgshanisms |age dntsadused e hi gh | evel

oper ati on ghofficdl, WHRMAIPRE Ok BOE NI diENLLARGhO GPtAI N Synergic

timed correlation “between physiological activity and nents. In FIG
14, cont r omettodology athichstrings abhO@. the iphetommeni 40 2enuhbiatipn @s dederibadent i on

achi eves soQ | evel .of nchrqgni zati on Qf the_subject's novenent with the
natural |y Varfabt ﬁ‘%%ﬁ“&ﬁ*yd?v"gﬁ%%|686’|°81£Pen58i ﬁ’\?ili“ﬁﬁmlﬁ’ﬂi AEePUVe first | evel

of tine comice!caghi@ife (HadhalmiesR 3Rhd hoBiMdRESE! &t 18 minim¥fj Ch the
movenent is programmed to be done at specific one or nore sub-cycles of
t hddi nt ri nHitEdread. Im theaiivelunjasy elass, tteation 4od engpitiys ipsdesgiicglaract i vity with

whi ch t hat rdiVE Y nﬂnﬁn&l%‘%]qgs%l&n% f?’&ﬁin%\lnﬁnal %gdy awareness associated
to sensorial inputs coming mainly from one or more of touch, pressure, heat
and propioceptive neural pathways. The involuntary class is subdivided into
two subclasses, including passive and reflexive. Both the passive and reflexive

20 subclass are described below with reference to FIG. 10.

5.1.  Passive Subclass

FIG. 10 is a block diagram representing an exemplary operating

environment of the present invention where subject 308 is engaged in passive

25 involvement in the correlated movement of the present invention. In FIG. 10,
subject 308; physiological sensor 402 and signal conditioning module 404 of
physiological activity sensor module 302; synergic programs options module

504 and synergic engine 506 of synergic programs module 304; stimuli and

physical forces module 704 of movement inducement/change module 306 and

30 platform 1002 are shown. Signals library options module 502 is not generally
required for the involuntary class. An example of passive correlated

movement includes an intermittent rocking (via, for example, a rocking chair
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WO 03/ 023546 PCT/1B02/ 05450 synergic correlation. Notice that this primary
correlation inplies synchronization bound to necessarily decrease the tine
degrees oWdeaestam of the nmovement, a circumstance not favaTaBOEOF460

syner gi sm treprpssntedraselastbrm 18Qpof Mevye@s§()8 trhore oradorettinged dofrefatieadom wi | | be
at least p sat.ed condary correlation to be shown
at step 148’2 %Sfﬁ?ésuﬁﬁﬁ&t 83’%?5]?%81&1051 Gﬁtf‘ﬂ Qﬁ%ﬁlnﬁtlpﬂﬁ %xpl ai ned
nor e above,acww?mﬁ@l Biidr ¥Quadd By kaKect IVBC NBinHR RsivOUREEFRHOT Y Process
for the particul ar gase iéﬂ errbgyll rrlgnts to execut y%erg@g g% untary
movenent s, MIERENt R giph delow withowfegence tofBIA. A% whemadpecifi ttbolsogni ti ve and

everg ual e e d to.direct,10,thos m)verre t Ther ef or e,
in g)ma enbrﬁg ?Cié)(r\'%cﬁge Ql?‘? Bbeé%ﬁ Ag EUsRaE qﬂscnl%ﬁlg n&PFraRP? |0 ntgﬁessari ly
have or gelaﬁrbaﬁmeahd@fﬂ(enﬂb iCQBBi B dVisel @t f&aends%hﬁ@sSI@A apd eventual
enot i onal reerX| ve mechani snms, which are not desirable. In order to
neutralizelfBese factors a conpensatory method is introduced, leading to
renunci ati on, as nore above explained. In all the 15 enbodi nents of the

i nvention, an absolute tine and/or space correlation (synchronization -
entrai nnent andbfé@. c®efileeive Sspdissal coordi nation) are perm ssible, but
only intermttently, during sone but not all of the tine. Absolute

sy roni zati o ntral es to |mJIta us lock of main
frglq%}t]ency (and/ g& t1§ ey ﬂﬁ‘%@% cha%l Qﬁi)“‘l P@Ba@meatcre th?o Conpl et e
spati al cogfsierna;wv@rmdnel lies tﬂeopis&"v@ HBOLES Rire Flb%eldgﬂt 'EPVaEHE

coordi nation. Control then passes to step 1404 in step 140 t he present

i nventi on Ba%icipatonieduirad by sibiecta308. aFhe darslat¢éd mpserpentabsultarfioabi | ity to the
Tao0s e THRVRIERAL oY QB MOmbdnah o 1 IBEEITSIN resfling! e Gridblent et vi (o

1402) the intrinsi vari a activity,

poi nting i frotmphyﬂlcaEﬁhmdnsmh aeﬂatlingrtg fidfte ERYRAMRMeslsGch HONGREYE 1tS own
Iev% of freedom This ad itional tenporal variability is achieved by
as

gni ng ISt FOEase @ tt?i@’eﬁtﬂ‘ier@%albf’r Bt AR he bogly |3Hﬁﬁqe o@thﬁbr ces taking
place duri Bgakples &%ﬂ@iﬁ@& esrrélekl e ehind 1€ ﬁeﬁ%eﬂtﬁ’paf Te etnﬁe g tot he

timngs of the intervals between one In Tovenent next one. 30
These addi Fl@‘he% %, rid andud udnbreospscmceohlenmhded; i@ pedtiGesthe qaesedar y

correlati Oﬂ%b 0 ar} ich.a."relative coordination"” between physi ol ogi cal
activity an {ltllu 8%15"3’8%! or realized novenents can then take place and by
it to make possi bl e that a state of synergi smcould be achieved. To

achi eve sypergi sns not onl
EO yg. g Operation of the)i’resent Invention

6.1. High Level Operation of the Invention: Obtaining Synergic
Timed Correlation Between Physiological Activity and
Movements

FIG. 14 is a flowchart illustrating the high level operation of an

25 embodiment of the present invention to obtain synergic timed correlation
between physiological activity and movements. In FIG. 14, control starts at

step 1402. In step 1402, the present invention achieves some level of
synchronization of the subject's movement with the naturally variable cycles

of physiological activity. This is a first level of time correlation (called here

30 primary correlation) in which the movement is programmed to be done at
specific one or more sub-cycles of the intrinsically variable cycle of the

chosen physiological activity with which that movement is intended to achieve
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61 WO 03/023546 PCT/1B02/ 05450 sone timed correlation anong cooperative

parts are needed, al so sone degree of space coordi nation of novenents is

requi r ed, wioous/oasi4eh sone degree of variety should al so becagsozosasd t o t he

execut ed osyneezid | zadelatone me¥dtice Tihat athis epsntabyat comelatomntimpldsoul d not be
re 5 than o

strictly repetitjive. For exanple,. A e type, of vement in Table
4 shoul é b nelegizRan lbqunfjéﬁlng%éﬁarﬂgg?%?ase %%Bgie%rﬁggi)ﬁgﬁégo%? roduced in
the spati aﬁheHﬁé@Hﬁh@[raaci?éunﬁélﬂaﬁxcéaH& fﬁ%‘f;ﬁigggér_ S}FrhépfﬁsmTtBebJ bélh\{\?v@&.” in FIG 14

ends at this point. IS W be descri in nore detail below wth

r ef erence Neverthdess, I8s saducti®) invfreasion willibe ataleestpentiallyyaoenrmgnsatesngi ne 506

detgrmnes_the tim,ngs of. t.he pronpt in or t 0 rgically correl ate
e noversHith fstanead cprvieheR sHC Al pp 19041 Retiey B e desiiods” ,~°" "
Devel opi ngofa irfdu@idlf iehiiiatRnSeki1f6Ed B UbdlE,NGpcay '&6%151&% ateRgmans Options
Module 15 FIG 117is a flowhart that illustrates the operation of an

enbodi nment methanisie ispr easepansataneproress fattibe ppGipulancasa of spbedigientspr ograns
opti ono. Mo e 804, (EL Gyl SRS Yo F G LnksPLoRaliS! o operatior

of the inven%l on develr opf ng-a program Fti s?ubj ect 308.

I n devel opiotigwtsignals Witk g6@itivaantlefeatuaDémbtasitab eontaite aimddsio dieasi dered (t he
conditioning factors), 20 such_as age group, gender, handedness,
m.

dok? nat e/ i tPes mgyemsiiy Theppdore; ing porng embpdimsAtpsthe ANiSgesing: L8, ot rai t s,

charact eri §t4.,65,:@ablL1 L] . ' " . alural i of prograns
may be dev% ol;ﬁ)gdv 1?} opé%ets%)agiﬁi% a(r)r g?g?g%)t Q@%g&%nc(&n&?\/ éif?dmjcl:%&r{ftrol starts
at step llfd2chahismstayp ddddRial temeotoaaldidflienive ngechaastmr svhaéh stebpercct 308 (FI G

3) and the_ physiological activit hat_is to be 25 nonitogred, are sel ected.
In an _enb_()gﬁpsl%lﬂf“ h‘f %f‘??Fé Br E%”éﬁhlzélﬁ_ fit 160 8ePUBRITSHODh Y 102 of the
condi ti oni ﬁ&oﬁﬁ%&,oleﬁdﬁa{@dtopﬁ)ﬁﬁh&htﬂﬁi, GRI m&et ABbvE YexpPaiARNI AT, BRS tO be

approved by an adm ni strator of synergic prograns nodule 304. In this
cobd ext, teémbedimenis sify e oinventinmne sanehsokuten timen andynsperiec camglitivm 506, or

S8 oo AghagRyAch e Bt ad GHEASR: bhe B RN RRSRL GRS L o
i's not i périnédible) but fity eérimnetlye Mgy, sobdbubheadihofiige aiel €, the heart
cycle and nost Ags%lljurtg ls?r%ihgoer‘lliza%%;[l i((\)/ri e:[n réingloepl%) rrgllatets rtlg Qin?u?éﬁgo%stlgckSt ep 1104. 62
of main frequency (and/or its harmonies), as well as amplitude lock.
20 Complete spatial coordination relates to zero degree of phase in movement
coordination. Control then passes to step 1404.
In step 1404, the present invention assigns an additional and artificial
temporal variability to the subject's movement by adding it to the movement
after following (in step 1402) the intrinsic temporal variability of the
25 physiological activity, pointing in the direction of enabling the movement to
conserve its own level of freedom. This additional temporal variability is
achieved by assigning ﬂucfuations to the timings of signals, stimuli or forces
taking place during the sub-cycles defined in the step 1402 as well as to the
timings of the intervals between one induced movement and the next one.
30 These additional time fluctuations are here designed as secondary correlations,
by which a “relative coordination” between physiological activity and the

executed or realized movements can then take place and by it to make possible

that a state of synergism could be achieved. To achieve synergisms not only
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WO 03/ 023546 PCT/1B02/05450 In step 1104, the adm nistrator and/or nodul e
506 identifies a set of novenents from option program nodul e 504 that

rel ate gewsr@lokys4so the entered conditioning factors of diymBor03d88 and,

to the nONohne @dedbysdlalRAAEGHg codpériativd garts%@n%déﬂpcﬁs@écﬁné gant in the

present invention due to the different enbodi nents of involvenent in the
cor r el at edPfasitace gaeidilationel apasemests isHequipade §anwhich\semei dagreeref exanpl e, a
child that f an I SI stance in

an exerci sealr%t}L\ﬁsl)ou){&{?l g b% asg% e&ﬁ\%ﬁt S%P%E&Pe rtrg?li&c% ?ﬁ“énegﬁ fabet, in the

same way talmatevanhapluiotvemaué shaubdabt bl pkepeligve. [Fas ergmple, maieep 1106. 10
In step 1106, based on further particulars of subject 30 t he

adm ni st r 2h& oG EYRSrofFRRNsMmEst B a@él‘*eﬂlou}tdhlée oresyted pemakiged Moy s from t he
identifie vol ved in the
correl at egph%ﬁées%g{ﬂ'ﬁ gﬁﬁ@ﬁ%gﬁgm&% su j ec@eé%gaf:%%lrg%ﬂ%g}&?%l?&exanpl e,

physi cal , typé.t UPtel ﬂowdgrtlltllF‘I@ 14¢npndd atnals, poiitc ’L‘h1schﬂrbé:tlesrchsédﬁs of subj ect
308. 15 For ons a tou Scr ven, t hough a typi cal

ei ght - yearmB’Tedgeq@LEF@WtW He r%?é@%}@ﬁeﬁ §P@|r¥gl é"é?lcth uét%éﬂ‘f’i"’cul ar tool

m ght not HeeRid @ahinkes50d faeRMBIMRSt thd 08mings P %Hey eg& %&? ¥gi st up. An
enbodi nent "of the present invention is nore conc rn gross nmotoric

t htth wi t h synergioaly soitelaieghe mavement wishi u}eemtysmcaea@szstymﬂsubjiect 20

novenent s 3rogqui re minimal or no sensorial external attention from subject
308, whereas 'fine notoric novenents engage the high cognitive attentional
capabilities of subject 308. Accordingly, in selecting the preferred
novenents in steg 1106, the adm nistrator and/or engine 506 considers the
ability of subj@ét @Wd@ll}ﬁeﬁfﬁmﬁa@m e Seleete| Fopdating Syaereis as wel | as
their variability androprageOmsfoneMasiidld on or realization. The present
invention involves the voluntary and/or involuntary (correlat ed) novenment s
of 4 he subj ect FI"(F ?g& :@FE i nvention.
As stat ed above, Ps Mclthglrt;}%{é lgl%sﬁao CBo v%ﬁo% &QBO ﬁl\r‘?ﬁts dinto two
subcl asseshe pmsbmdnmgltlanmh\zﬁe papulanmgmynev@c pfdgeamsnmﬂoumhardulemxI ass of

i nvol venen diyvi ded i t subcla |ncI passi ve and
refl exive. (%gan@r OESSFW@HYEE& e@o rFBreéffné?) f@"ﬁratlpﬂ 0 ﬁ@d%‘i ien wheg
admi ni st r aleQElopY ar po¥AR! 3oC a8 %eﬁamﬁbﬁ@d 864.5 trh%eva@émgfth?s' gnals from

signals library options nodule 502 and the stinuli or
program, a number of factors are first considered (the conditioning factors),

20 such as age group, gender, handedness, dominate/inferior limb, the literacy
and physical condition, traits, characteristics, abilities, etc., of subject 308. A
plurality of programs may be developed for a particular subject 308.
In FIG. 11, control starts at step 1102. In step 1102, the conditioning
factors of subject 308 (FIG. 3) and the physiological activity that is to be
25 monitored are selected. In an embodiment of the present invention, selection
in step 1102 of the conditioning factors and physiological activity to monitor
has to be approved by an administrator of synergic programs module 304. In
this context, the administrator represents a human, synergic engine 506, or
some combination of the two, which is currently known as an expert system.
30 As stated above, the physiological activity to monitor may include, but is not
limited to, the hormonal cycle, the breathing cycle, the heart cycle and most

neurological activity. Control then passes to step 1104.
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63 WO 03/023546 PCT/1B02/ 05450 fromthe options program nodul us 504 that
are to be used in the correlated novenents. Selection of the set of
signal s may dse2sde froma tabl e such as that shown in Fl ®@CT@BoAgRsN, t he
particul ar trai 8 stgdl 144i thet adminisfratoubjidfot me08le H06eidentifidscdesee dfwhen

erformn 0 rol _then passe o,step  1110. 5 In step 1110,
ltohe admi nigsniotrvg gr%aﬁgwgg&é%ﬂ)ﬁo@r%égﬁiﬁ%ﬁ%&ntggt fﬂ%tetgq??‘ﬁ& ththFhepsi gnal ,
stimuli or ehefedcohtivivhiipdudttss o'?@la)j@dﬂ90§ﬁﬂd,tt@ﬁ{e ﬁéﬁfﬂ%&é}gh}tshﬁog?éh@j ect to

performthe nmovenent. In other words, the adm nistrator "and/or engi ne 506
det er ni nes EHELE hffodtaNPsEE ipertanbinghe preisert inveation gnato, the tlifferdnit or  f or ce

5 290l 1 0o Thgdh 0 06061 Ly R AL R DS, fependent ot bl s ot 10

limted to I'ts synchroni zation noni t or ed

physi ol ogi padsemtdhvention. Bor Hanpid, ¥ cBidd Rt AltiveealsidfAgd B4nnBKRARRIE Wi th the
early cycle (M) or the |ate cycle (M) of the nonitored physiol ogical
activity, @érchangsingesistansg ip gBesdrise bike; of @éﬁﬁlubﬁbwvmd@t@m@gtbb de those
cycles (as r iy i j he~t i m of the pronpt nmay
al so be deggjﬂg‘%ﬁi motﬁg\%ﬁ@gtﬁé%ﬁtlh% p%/fg%drltg@bglgljrg%%egco&rt@ Q%&d?ﬁssf@ anong
several posspllleé.options. The timngs of the primary correlation of the

pronpt nmay be deternm ned by t%ri ng.into caonsideration when, if attention
nechani sms are "hv%‘?R/g]()lfa6t Has é’F‘elﬂth?r RutieHast of asybisst p¥8f dhered by or

performed Qamfilifti#G!andid By&ked ey setl&?rtﬁe bﬁefﬁ'pedalrﬁl%gm}s f:ggahd on in the
e’ physiolo

monitored cyclical intrinsically variab gical activity (i.e.
m ni mal r eéflgptified s¢trpfi meverzanitsafiidm stgp .11THethaashrudd be Hatodvedandhor engi ne 506

will now defi t.he timngs,of. the secqndar correl atjons. This secondary
correl ati og&lé% o SRV ug?ﬂg?l%ngjeﬁ&ﬁ%e%ﬁ éi?‘tﬂidnge’ T 23R end tinme

defini ng t pRysital agileifalPtogiiGNalesncliBAIOtcSt dnibHcterRNEY Bf sfi)EGems25 pronoting
t he venments, as well as in fluctuations in the nunmber of physi ol ogical
cydies Dbet hekfxane.simsides  yauchpgeeinByen Thagh 4 hypialatghbyer old | | be

expressed by dt [ . e e n. obt ained by using
r andom and/ or p?lgjé ea‘le%g%gd%ge éﬁ?@gl.eg’?tﬁ?ssp %ﬁﬁl‘leug%ﬁgc %%gg?ﬁ%esefﬁeﬁﬁwbe obt ai ned
from any ifesubentedl8dapatalyzed from thawadegsri bed herein. There is sone

experinental 30 ,evidence that synergjsm of novenent can be associated to
si npl e correl at ﬁ&ﬁéndboglﬁg?}tr?gﬂ?ﬁ EWP&“HF@%@QIPHQHW%W%%’%H ent

bet veen i nhR@sHc HAFDSHAR fink tmotoBt e mehRads dubictt 308 1 GRS ordiant i ¢

correlations are chosen by the
2 movements require minimal or no sensorial external attention from subject

308, whereas fine motoric movements engage the high cognitive attentional
capabilities of subject 308.
Accordingly, in selecting the preferred movement/s in step 1106, the
administrator and/or engine 506 considers the ability of subject 308 to perform
25 the correlated movements as well as their variability and order of execution or
realization. The present invention involves the voluntary and/or involuntary
(correlated) movements of the subject, resulting in various embodiments of the
present invention. As stated above, the voluntary class of involvement is
divided into two subclasses, including active and reactive. The involuntary
30 class of involvement is divided into two subclasses, including passive and
reflexive. Control then passes to step 1108,
In step 1108, the administrator and/or synergic engine 506 selects the

set of signals from signals library options module 502 and the stimuli or force
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64 WD 03/ 023546 PCT/1B02/ 05450 adm nistrator and/or engi ne 506, not any
type of nmathematical function can be used. Control then passes to step
1112. Thewadisinsasr at or and/ or engi ne 506 nay deci de to c@aTaABat/@450

i nterrupti tom the optiensspnogragn enadulus fiddt thatbare o) bpesédimtie ¢areboeke 5

physi ol ogi cal threshqglds bei chieved in subject 308. This option will be
est abl i sheﬂloé{?m%ﬁu$‘§g&§6£ tﬁﬁﬁgﬁ’? §1eg é’}ayat?‘?dn]‘ét(% r'ir?l&? tﬁlff,uaE?ﬁer gi ¢ engi ne
506 cal cultat Sfownin' @, 6. iARinMIRN pariadlaPiM! Sldomik®s dfyusrbosek has been
reached. Physiological threshold refers to val ues of physiol ogi cal

vari abl es tiggensidgredwhen parfarsriegsieln 108 Canrebiien passes tosyepeld0c movenent s

i ke, for exanp}e,. th refl.ecting the stress.condition of the subject.
Thegadm' ni strat glr Stﬁ%dﬁg@’ éﬁegiaﬁgnmg%oﬁﬁgﬁar.egpgge ef}%)éag%‘ﬁ@ﬁ‘f*ss ilﬁe synergic
novenent s gmlingsion Hecepral atalugicirarce T HRELIAS 501 ahdSOLtheBploatphes. |1 ke
between certain values in heart rate, for exanple. In an enbodi nent of the

present i ntestbiest to peréerns thejreevensng Incatd evordss dpcadmministratosgidlet t hr eshol d

the correl f i 5 di t t hen passes
o step 11aEts 6 BEARR PRI stdiepd bl SRR CUBR SR . S Bl e
signal, sHirecisegppkdd. nThe tiating of de frotodp mhi®B)deptiidegpon, buts ags (step 1110)
for primary . and secondary correl ations and eventual |y determ ned

phé/gi ol ogi ﬁglpteé] 1P dSHyP ro%‘é?‘é?i‘ T’i@zﬁ partisular shisysle of ythe Beitossdogr ans

options no ; ' ~ j ] 8. The
fl owchart ?lkl&sg)ll‘%qgaitf&éﬁ?s% thli@sc%%ilérﬁaﬁ’ L!fgewr%i‘mr’%%rvzg@%ﬁéaé e-determ ni ng

and pr e- st eydlegVd) grathe ilatalcyele (M gfdahe fronitsmatjpbgtiold@ial astivityf or e use. FI G
11 coul d be _executed nul.tiple tines to.devel op.nulfiple prograns for

subj ect 308Y i nglef‘?}’& 3?? i 8OBF ogRRadRS oo‘lgsédedétl‘é?%nfﬁ‘g“é? #-the-fly by
synergi c d&eifddts thOuvehfaslped, in that case the expert systemw || depend
al nost entirely on prograns stored at nodul us 502, 504, 506 and with

li 121 e dependentle @mnggiche pemeptonay deo hederendaniioni whathardf is pe-ogr ans can be
execut ed Of1d 1J %nddnﬂize{l %ﬂontg' ﬁeraﬁé?galﬁﬁejéa' B}gtzt%n:gpéfhe 't:‘ixnglgg%S Iag fh use of

. c .
enbodi nents of this rnvention, © accu a and eve experi ment al

resear ch wptilatyheseelagon tafotte, pséinpi Iaypee nidteridigedathiyaitakimntinef aut omat ed
"on-the-fla/" éiyner iC %Lo,?rams., In the case where the expert systemis
per f or m ngCKEEHET athohsil gcatipp dnechapispe  are Havelypdr thes peaferdoer f or ns t he

steps of FiGvertdnt oAl b&P48melibyUrPefformed on subject 308 such that there is
20 a minimal taxation in the monitored cyclical intrinsically variable
physiological activity (i.e. minimal reduction in its variability). The
administrator and/or engine 506 will now define the timings of the secondary
correlations. This secondary correlation consists in fluctuations of the starting

time and end time defining the duration of signals and/or stimuli and/or forces

25 promoting ‘the movements, as well as in fluctuations in the number of
physiological cycles between two successive movements. These fluctuations

will be expressed by a series of values. These values can be obtained by using

random and/or preselected series. This preselected series can be obtained from

any mathematical function, as described herein. There is some experimental

30 evidence that synergism of movement can be associated to simple correlations
obeying proportions resulting from the quotient between integer numbers. It

follows, that if such discrete quantic correlations are chosen by the
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enbodi nents the expert system operates according to other nethods. 65 WO
03/ 023546 PCT/1B02/ 05450 6.3. Executing a Programfor a Subject FIGs. 12A
and 12B rer@gestsct he operation of an enbodi ment of the irca@BO2/@ISMWhen
execut i ng Adpinigfraies dngforsngine 506,308 any type of nothethatinatfundiion dan bbowchart  of
FI Gs. 12A L tq the odi ments shown in FIGS. 8-10. In FIG

12A, control star a step 1202, synergic prograns nodul e
304 identifies aher agmaiidtfeir %ﬂ@bﬁ%ngﬁa% 308atmay | decflier 861 cdififate MOVETENL i N
synergic tined correlation with the physiological activity being

noni t or ed. UMEITRPLONS OFr 4k t HNPEIQ sW@VEBents ubgiagt ped@meds tpr eemmeored in 10
synergi ¢ progr; . i ul e s _expl ai-ped_above with reference to
H o Ty, "REioERiar ik angaBat. doRled B HRL 308, e B ey i B o r ogr am
Al ternat i vebtgblishbd aymedgdiuc5@N i this &OE agdlae bkl €2, shiRergt @AEARKHO USe on
subject 308 on-the-fly, then steps simlar to those described with

ref erence Cdlcwatss 1 ealfime when dhatcphysiglogical Khreshalddias heeroratichagly in this

step, the i o oS ¢ i r j . ntrol then passes to

tep 1204, T E Blogicth b o3 iR B R N et R hve modul e

304 in stemfle0cd by venertutiondefceymerpid afoaagentslite) for IBmPRNURYS OF

triggers the approgpriate signal apd/or stipuli and/or force that wl |

di rlgct t her‘g}?ﬁeg%&ﬁ‘t gress @W?g}o&l%f tF? Rict of R pdungyiator and/oe sngiee noni t or i ng

the vari abispg EﬂayQ&CY&etéHgﬁ‘ge%Mtsgﬁts%ﬁrgict REvENGHS of?lé/i ?9@#%58!38& cal activity
erfor u

of the sub'bect and then inducing’t subject to a voluntary or

oyrislagiae af thase yarighies, ke \betwermndcdragh ivalnes ol hewd ruge, tihose

variabiliti hi.s_ "variabl i,ted fashion" is such that the tine

vari abil i t;?’?%’f‘l’lghg?%% rPedﬁ‘Pe ts"tfh}%%ﬁﬁf‘fas ety 8@%885169&3{6% B¥8Yari ability
of the physimé ophgdlogicdli diréshokly che &ithelitd! stdifHergd AOvagidict onal
artificial variability by a secondary correlation in such a way that the
phySi ol ogi GisFongwpd; £ontst) henpassep ugenil Mvenent s are not synchroni zed or

entrai ned during, @@eheﬂqg {Hegﬁﬁeféﬂ%?irﬂox%gw;ﬁm%t §Eer£i H(%zt feaécgqcﬁgltl%lng manner. |n
ol

i nvol unt ar

order for the novenent to be perforne variab ashion, "
there nust sdlected etirpuls or fored (sapghldl8); sipperulimings (§top ¢e1Mrforpting t he novenent

to occur that is .30 di rlect ed éovvards1 t(gue subject. Control then passes to
step 1206. “hSEPRIATY sergcladonsiand evensually datermingsd physielogisal Gireshaldol unt ar y

L?ipfgﬂf ! @topt 118125 @ Rbrod il{yRbrgh! prBghim AYAORS niRbRSSadGREHLIG On the
28 the future with subject 308. The flowchart in FIG. 11 ends at this point.

FIG. 11 represents pre-determining and pre-storing a particular
program for subject 308 for future use. FIG. 11 could be executed multiple

times to develop multiple programs for subject 308.
Alternatively, the program could be determined on-the-fly by synergic
25 engine 506. Indeed, in that case the expert system will depend almost entirely
on programs stored at modulus 502, 504, 506 and with little dependence on
decisions of the human administrator, programs can be executed on the fly, in
real time, by modulus 304. Extensive use of embodiments of this invention,
accumulated data and eventual experimental research with these new tools,
30 will permit the attainment of automated “on-the-fly” synergic programs. In
the case where the expert sysfem is performing the operations described
above, the expert system performs the steps of FIG. 11. Although, in other

embodiments the expert system operates according to other methods.
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66 WO 03/023546 PCT/1B02/ 05450 particular signal and/or stinuli and/or
force being used). Wiile subject 308 perforns the correl ated novenents,
t he not or wo ®yesam of subj ect 308 possibly becones i nvol \red/iBn2/as450

bi onechani cal process that is unique to subject 308. Because the tine

series generated_,by the physiol ogi cal cle and sub-cycles with which
synergi c m)vemeﬁ‘r?s i?xgﬁlﬁ’ﬁ atﬁc)foﬁ‘gmefgf%lg%wgﬂed can be assunmed to be uni que
to subject 308, it is inferred that the process by which their synergismis

reached and mai FIG.ned sqlli2B absiesehethe Upatition @GP éthbddi@Bnt Japses to step
1208. In step 1208, physiological activity sensor nodule 302 nonitors
physi ol ogi Byentign When exggutinghi osesrandonebieer 08 ddt iseneted dhat thor nati on to

synergic p 04. - t ject' s res se in step
1508 i 1" BONERET of . 131 it FAE AR e bbby et FERERSSi ol oy a
change whBdl. WEIGE. 19, ebhrolnsedtstdisop gP05ensom reeeil 82080 2synSk 1208 is

described in nore detail belowwth. reference to FIG 13. ntrol then
passes to Biogpmsimegdule 304 ddentifies aprograa fomsubjachsP® that makndiresshe1 208 i s

anal yzed i ' [ ik ] i : . r. to

determ ne %ﬁ?ﬁgt% %Z“&gﬁy@fﬁ% g‘g?%%@?‘%‘?ggﬁﬁ lﬁg%)?y%%%ﬁgﬁlgg%as been
reached. Phpsitaledgi Hathe progeshod derwkérfer tsobjedte308alwee sprésionedral and/ or
maxi.nmal ) of a physiological .vari . These val ues, defjne boundaries that
t héoadrri ni §3fnfeé£‘b r%%ff‘gf)pté?fﬁi THe ‘ﬂ%g@l @éc?ixalé‘lqeﬂéﬁg‘(ﬁaj‘”é‘gtre@%‘ﬁ? ¥ not cross
whi | e perf piar ng, e i1 ehgindDIBRAbE, nEdRT 6" bal,qai cal

vari abl es shou}-% be t ﬁ%ﬁséggl.r ef fgglcti ng pEI;]sincal : aﬁg}%s t@%éﬁ?@%@e and/ or
enot i onal Stewedvely nif syrtirgig engims $06 anlculbies sha progtastta wse qresubjept ual and

nal - liewsgyely i aieig cnbiss SO0 aricublcedha pi tual and
var rabi 1115 Thaea e el SUOE GRornadl Pt Gl B 18)° (T ™™

One of t hewmill be ehecuRaodt tsaim&quat@daElySUaBRSHpY ehdibhar ansasor ( RVBSD)
bet ween RR intervals. The heart rate I's defined by the quantity of
sudeessi velqge B selertod Sontsplithen passesdo stap d2%¢%. i nute. Heart rate and/ or RVBSD

o o et RUNER 0! ko L g S 8 U T L
506. |f a 804 éshstdpd 120 emovenemgniuechentdeitangd npakmie 306 coavep d212. If a
triggers the appropriate signal and/or stimuli and/or force that will direct the
movements. "Synergic timed correlation” relates to monitoring the variability
20 within and between the cycle of a physiological activity of the subject and
then inducing the subject to perform a voluntary or involuntary movement in a
variably timed fashion following those variabilities. This "variably timed
fashion" is such that the time variability of the movement is primarily
correlated with the variability of the physiological activity cycle but including
25 an additional artificial variability by a secondary correlation in such a way that
the physiological activity and the induced movements are not synchronized or
entrained during all the time but in an intermittent fluctuating manner. In order
for the movement to be performed in a "variably timed fashion," there must be
some sort of signal, stimuli or force prompting the movement to occur that is
30 directed towards the subject. Control then passes to step 1206.
In step 1206, subject 308 either voluntarily or involuntary responds to

‘the signal and/or stimuli and/or force (depending on the program and
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threshold is not required, then control passes to step 1220. 67 WO

03/ 023546 PCT/1B02/ 05450 |If control passes to step 1212, then it is

det er m nedomsaRssas t he subject's physiol ogical threshol d rag/iBeros4seached.
| f the outpadivelar sigpasindiorestimulihamd/coforceobeippesds. (Whidd eubjdd@ BO]

Al ternativel t he control passes back to ste 5 1204 and tinues until
t he subj e@?ﬁéﬁ%% SPRGREd) g’t"ﬁ?@g‘l’fﬁ’l %é%Ot%‘é%P?yStP@aEEe%‘%Jth%g’gep 1214 the
program i $okdibl9r bedbmes isklvedif as B%ﬁeoﬁ&ﬂ?@aliﬁ}&%syathatpis u iug :}ovvas

previously established at nodul us 504 together with the to time q
al | oned f ¢ubje¢icd08r Bepansa thaitiney saries genareted & the physpdegicalmytiedindgoes to step

10 1216 where physiol ogi.cal variable is.agai asu tq verify determ ne
whether t HECEHIEURER A Snetd piametsd i AR BB B hR e h et i ve, ¢ nen
control  paRSRY 1836 KinlgRe1beRbjdA008, G B eh e that A pReRaASSRAIchO Step 1218,
where total tine in the programfromits beginning is néasured to verify

i f the ti Mell symprgisn istygachsd and meaintaivgd cppldialfe beunniguee Gontiekbtheni ve, contr ol

goes back 1 . If 15 it is positive, control goes to step 1220
and the ppgg?gﬁﬁﬁﬁﬁé$§tptionalIy, control passes to step 1222 where tests

to gauge the efii ewdp 1208 Sphwioldgieal petdDAyarendse ntuld 8020nonitd® an
enbodi nent, the ,s%/lnergi c timed correlation of physiological activity and

movernent s PRESIQIGEiCHl petiYity nok mebigqt oS Andrdgrvasdy Felated ipfarmatian 020 activity
o b Liil ! ! | . b
anasor a 's%ﬁe?%ﬁg).r(f)é}gi{nf]{?ﬁdcﬂﬂe %94.0%55‘?1%3%&,‘@@@Stgﬁ%cttlpfrlg%ogg%\}]r?\é@p e by

subj ect 30 etic performance in co n ere the subject
becones sd26¢ melé bedilehtat tevenrtsinrgateat {othe kelgedtls physiakigycae dhangasks becone

physi ol og i SEELE TRk IhEkeh seniak gl 00 o LOsrESbstt rate or
heart  25iK aidPe Methil dblok ¥thQefeBdrRE b PFQT 13.C&on@6Ht in¥h th¥sse§t§ hegnd t he
correlative increase in bio-notoric performance for a task requiring

attent | ondR1@ffort, | S a_bove some t hreshol d val ue, the natural decrease of
attention powep, gt@ﬁ 401§ e iﬁf%gll]aﬁdnnﬁ‘om step 1208 is analyzed in synergic

engine 506 if so required by the program, to determine whether the
physiological threshold of subject 308 has been reached. Physiological
threshold refers to the values (minimal and/or maximal) of a physiological
variable. These values define boundaries that the administrator and/or engine
506 decide the subject should not cross while performing the synergic
movements.

Preferably, physiological variables should be those reflecting physical
and/or cognitive and/or emotional stress, including those variables related to.
perceptual and attention mechanisms. One choice could be the heart rate and
its intrinsic variability. There are many parameters of heart rate variability
(HRV). One of them is the Root Mean Square of Successive Differences
(RMSSD) between RR intervals. The heart rate is defined by the quantity of
successive RR intervals taking place in one minute. Heart rate and/or RMSSD
can be measured on line in real time by engine 506, by simple calculations
performed with RR interval measurement data obtained and stored by engine
506. If a threshold, then is required control passes to step 1212. If a
threshold is not required, then control passes to step 1220.
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fromthe increase in physiological stress will necessarily preclude

bi o-notoric performance to significantly increase above its pre-task

| evel . Bywaxdsioesssng a 30 hi gher degree of synergic | evel pamomBg2/03380 parts
of the body, the relative physiological stress for the sane task is
expected to decrease by which the above relationship will also decrease
and new types of Ipivpsirelapasses koistep a2kY, othen rievs albfetmined swhalerbdeachi evabl e

by subj ect ) wehart in Fl Gg. 12A 2B ends after. conpletion
of Step: 12230se iR iresbud hasgised B g G putioRe i gpnieg,

Physi ol ogi cahenAsnirdl hasséfito atePubi £C MltkinGrivél3, tﬁ_@%&{tmg%séé %k%@@ﬁ% (FIG 12A)
inSmore detail relating to physiological activity Sensor nodu 8 302

moni tori ng d2Bhyaidocerfinugs uast ithe tspbjest’ vphysibjogival 3gsshold Hak Geen3, contr ol
starts at s 02. In step 1302, physiol ogical sensor 402 nonitors the
physi ol ogi cal activity of subject 308 and forwards the signals
representative oflnstephi2phyls ploggine &l inetubledidirihg asheAdme HRRIL), oni ng
nodul e 404. Physi ol ogi cal. sensors 402 may be conprised of one or nore of
those 10 cOVHEhWRY PlRyEyslypstahlishgdiat H@ﬂué@@ﬂd@@&ﬂ withhige ftefeltiee i ncl udi ng

but not i mgt | l.er technigues or in,
phot opl et hygrrégg)rw ggﬁﬁyrR%%gé?%ft%e¢§2@5%2¥§r{pg%?%?ntg)i&f)ﬁ Q¥Bus pul se,
and/ or in tHate wizee physiolbgicel vaditdngenghin gehsesl o kiify Hesmshance and/ or
t hose to neasure hl opd ressure, and/gr in those used to currently detect
t he ECG or t“ﬁ"(?@\?rﬁﬁtglé"ﬁlé‘ﬁ@ 18751 P@é&@g-]gWQWGEE@%?&WPMh@WCW} or those to
detect the pgiskoBhck me%tlzoapw&@msa SHtrol asfs&etob&%#ﬂ'sf‘% ttioééity.-
402 al'so,

Physi ol ogi cal sensors enconpass the above exanples’an in
general , anyimstindhe piogeor omuiisrbegininingdx nsasured tooverifyif e dhaw dihoped in the

future b Lch signal resentative. .of hysi ol ogi cal activity of the

h; lrJt ané/ ‘3@5%[3%@; Ir{gaé:ﬁaigfﬁ'gSﬁggmgﬁﬁ}il%/ﬁauf’ﬁgog@&a?@%ﬁ‘g’hﬁt%SWBrl\?*%éfgystem

and/ or hor mangl pafitlep tortfol ad¥s & Rp PRYSIH &giﬁéérama&{dis.\’byti% uld be
S

1
directly or indirectly detected. Control then passes to ep 304. In step
1304, si gnaForREHdRassesniongierdad? evhroe testote geess theeefEictnerless tob the r ansf or m

themto a fgr : ynergi ¢ prograns nodul e 304. Signal 25
R

conditionin perfornms a nunber of steps well known in the art
In an embodiment, the synergic timed correlation of physiological

2 activity and movements as specified in the program may result in physical
activity and/or abilities that prior to operation was not been achievable by
subject 308 (e.g., athletic performance in competitions where the subject
becomes so stressed that even simple (or heavily practiced) tasks become
impossible or near impossible). If the relationship between the increase of

25 physiological stress (measured for example by one or more heart' rate or heart

rate variability or electrocortical activity, etc) and the correlative increase in

bio-motoric performance for a task requiting attentional effort, is above some
threshold value, the natural decrease of attention power ensuing in real time
from the increase in physiological stress will necessarily preclude bio-motoric

performance to significantly increase above its pre-task level. By achieving a

30 higher degree of synergic level among the parts of the body, the relative
physiological stress for the same task is expected to decrease by which the
above relationship will also decrease and new types of physical activity and/or
new abilities may be achievable by subject 308. The flowchart in FIGs. 12A

and 12B ends after completion of step 1222,

68



conprising, but not limted by, the steps of anplifying, filtering,

mul tiplexing and converting analog signals to digital signals or vice
ver sa, prwoosekiand/ or | anguage conversions, etc. Controlpaisn2/pasees to
step 1306. In step 1306, physiological information is then transmtted
directly or 30 by w neans e 304 (FIG 3). The

rele 0 .prograps, nodul
flowchart in FIG --6:3113 iﬁ%t%gtpﬁw%glﬁ&%ﬁkgg%‘@t a0MbEE8546 PCT/ | BO2/ 05450
6.4. Exanple - Determning Signal Timng To Correl ate Movenent Wth

Physi ol ogi cal AGIGY 1B ydeAerilsHisSetets 3208 @oy eI M)t iy iRt UBRAACelBnEkG 11, in
step 1110 the tinmngs of the signal, stinuli or force are determ ned. This
secti on dedBysiplegicahactivity sapsor angdwlsl Hifempnitoring afphssielogivall&tividg descri bed

b , t t ai i i | at i t | t ' t t
be. por f o min. Ot S 0; e HQ T SRR By chtan HOEIER. rovement

wi th the phygsiclogghlcsdnsaca0 nfonitofswhé phydislopRhL et ity ¥R&ibRRt 8dg This
primary corrgl ation wll necessarily decrease the novenent's |evel of
freedom bdhd Pl thesignatp Fepresriativa of suoh physielpgigal activity i signal mechani sns.
See step 14&9&19&&% oddft-q0gecond, assign an artificial variability to the
timngs of novenent by I ncorporating into such timngs an extra additional
t enpor al var i abiPhysiglogithi senaatdi402 ameyl bevammizied ioff Yone ©p msdrs tos tHose @ secondary

corrOeIation ai dtg:. { roduce .fluctuations in tinme paraneters val ues of
t het%ynchr SHFFSDT Brd & thy 313 donedia theotitys, prding pepot Emifedve "rel ati ve
coor di nat i @§)'thodBiusdt inTeSerARHLEFIRbYLRAHiGIRd: §OHhS ' take place;
ii) conpensate the redu%i onin Pﬁlg m)vé ntg' ’&’egbr()@%gwgmlfapg}édom pr oduced
by the pri gevigescior detbeit therarteFiak ademeneps ipulser ded/ot in tosermsed tovar i abi lity,

a program I ntain re than one ty of . novenent as we|l as changes
in the cont§1 gt%’t %?a%gﬁse%%%%&?pgﬂ%fre%%%ﬁe%%@r Bessie Igffaéﬁrelwe‘zfl of FIG 14.

The secondafegsieer dndllctih @Rose Susbdpd EUFRMIG Akt ARSEQGT SidhbicUetddakt ons in the
timng of npvenment., These fluctuations are: i) enbedded in each of the

tini’ng par &liferererticelDEA astiyitys andfs gipse hoodpizat itgm,peaindiCi chesexpr essed by
20,0° L0500 OSRGOS RiAN Bl M by BP0 Lo
15A. An eltectbove axathplgs and @l5GGh deserdle phy et isensbtsGurrehip eRisthgl 5B where t he
RS or to be developed in the future by which signals representative of
physiological activity of the heart and/or brain and/or lungs and/or the
20 autonomic nervous system and/or hormonal and/or of any other physiological
activities could be directly or indirectly detected. Control then passes to step
1304.
In step 1304, signal conditioning module 404 processes the signals to
transform them to a form useable by synergic programs module 304. Signal
25 conditioning module 404 performs a number of steps well known in the art
comprising, but not limited by, the steps of amplifying, filtering, multiplexing
and converting analog signals to digital signals or vice versa, protocol and/or
language conversions, etc. Control then passes to step 1306.
In step 1306, physiological information is then transmitted directly or
30 by wireless means to programs module 304 (FIG. 3). The flowchart in FIG.

~13 ends at this point.
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wave conplex identifies the depolarization of the heart ventricles, the T
wave their repolarization and the P wave the heart atrial depol arization.
The el ecwoorseebmani cal systole starts at the Q point and excdwiBaz/ednd t he
end of the 30 dédcenBiamgplsl Bpeermining8ighalviintng TheComtnaMe@mesyst ol e starts
few tens of mllisevih®Ehysiblagical petiGtpoi nt in the ECG and ends toget her
with the el ectronmechani cal syst ol e Fromthis point starts the diastole,
when the 70 WO,0 [023546WCT/IBO 05450__ventricl es_regai n about the sane
amount of bl ood®&£eyssediabAyeivith tefrsencde i daim o { blQthe timisgs) e ends at
the Q poi ng¢ t@hﬁgﬁdlgﬁ'ﬁ"rﬁuh Hr! fBrdel afel détél‘hﬁﬁ ed, S Thfgekécﬂ%ﬁe&s%és% an interval
ST, which coul e located in the diastoli¢ or systolic subcycle of the
heaft by ceovampd¢ impigmertatichedfastent Dl ¥0. dm desdribdd @bare, poobthinSssynbrgien i nsi de t he

S I I F 5A, tD i bot h th DI
or D2 15 (ed Zameition s Tae P GRAIOSRoRS Ut pef g P (ERe bot h or
ei ther S Isdhe BAel 8f spRhtcRMafdn of Ilﬁ%\ﬂeﬁleh?%ﬁsﬁetp%y&el Sg%?ra@ﬂ‘h of the

i nvention when performng step 1110 (F , and described with
ref erence @hieh & negpallyl aripblehe Ehienprimany pmﬂl@mnmaﬂl wwessarilfl Gs. 15A and

16, I d he h
cyel o Fur tosieos MEmeRHE BRRCR! aBRan WY 0L SobPBmERP T oL ve

pat0i ci pat p@ﬁepﬂﬁhlEifﬁﬁltll@ﬂhﬁecﬁﬁm&ﬂabl.g%@fsteﬁqaoz of FIG. 942ISs€0rRIS a4t hat t he
determ ned mpvenent i s a handgrip (right, left and/or both The handgrip

is to be p@?lflehahﬁepwnwa] the tingngs 45 mOyeEPRbY Mvemesatingaintesedi bl e with t he
start and Folsk] i t and ST, and
per cei ved by ﬁgﬂl e%Itra 6@‘ | téﬂlﬁ&g&él%%%@aqglérée)decﬁt%nﬁ o) élbélsléﬁe that the

signal is xaan\sistmala I;eppmdaayldotréiauem gmdd toc Onpoiwesflhoeidtions $h gagl s of group
classification |11 frorpﬁ andtable 600) . Referrlngto FIG 6, there
are 16, 848PUYBHCLS; YA LI tHE SYRGIreRiration oy RARHY oftretAtine in; ¢idetelpect to size

angg or col &'hlea/@d‘éélétnfe%tardﬁitﬁm” Ivﬂﬁ@r? Reézﬁédé?s coMaieh RF ﬁeIi‘@ sth0» 848
possible different signals is displayed on tHe screen o enent

i nducenent {octadin géacap dlliicempersaterthe, reg@yictionhin thet mpveher®T depedshef ensui ng

I 308 | I I d h th
eart oyo B PRadtrd 8l B el el bfaR! BSitbiRes e S By his o

done 25 i npramoeThadibiBly; © CFrbé'tQmI REENE | €hth ahbren@nbenslegps idred with
reference to FIGs. 15A an
movement as well as changes in the context of the same type of movement.

20 See step 1404 of FIG. 14.

The secondary correlation is implemented by assigning fluctuations in
the timing of movement. These fluctuations are: i) embedded in each of the
timing parameters (tp and St) of the synchionization, and ii) expressed by an
algorithm defining when the following tp and St will take place (Step 1610 in

25 FIG. 16). These two parameters are shown in the example of FIG. 15A. An
electrocardiogram (ECG) is depicted in FIGs. 15A and 15B where the QRS
wave complex identifies the depolarization of the heart ventricles, the T wave
their repolarization and the P wave the heart atrial depolarization. The
electromechanical systole starts at the Q point and ends around the end of the

30 descending slope of the T wave. The mechanical systole starts few tens of
milliseconds after the S point in the ECG and ends together with the

electromechanical systole. From this point starts the diastole, when the
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In FIG 16, control starts at step 1602. In step 1602, synergic engine 506
nmeasures each RRinterval in mlliseconds. Control then passes to step
1604. To defadme3sascfirst RR cycle at which the first correlriTagonessment
wi || be 30veidelgs gggain hebowk dbarsemenemofinta ofibtbed eapelfededunus thad pref erably

unperturbe I s requir in.order for engine 506 to perform

some prel ﬁlﬁ‘larigéllrléﬁ g%ﬁY@%'ﬁ%lﬁs% Seﬂﬁ% @ﬁ%gs?"“é&gﬁ? Sighal estumuler forestis about 1/ 2

mnute is delb@d dakinga®bitadival 8, whihi dsRld bt eaklqilsiahc @l ter an even

felatively snall 71 W0 03/ 053556 PCT/ 1 BO2/ Saaana @hg‘ﬁgcggsﬁﬁﬁ"a%%r evi ous

physi cal , - ¥EEHCtupeycls ofthehpahhy cewralling the dslayt theframibjfiiticiahpsint aken pl ace.

Assgm ng tﬁ%eﬁﬁﬁio@‘fﬁ%\gﬁg Cgﬁ%le&epeat the programfor several tines, by
ysS a )

starting novenents a ef"the same interval fromthe beginning, may
introduce the sUOFEEtISS, gnisiequdlab & KmaWaRaeHRh oPBRR: Do 4 St MOVenent
shoul d be dq%gg rg%]si ng an awareness enbedded in cognitive and enotional
processes YAgPledhJunddlidien, Své eaual toS1 + B2 whelodwimenmtithenS1 pr 821§ cal sol uti on

i s attai neghayiedi Hdi - t interval in ste 1604 and 1606
as will be nowezxplgilﬁggbﬁﬁeﬁ%@gp%%ﬁgg 053'} felyf loé‘n‘gl?et’i‘ep%%ﬁmé‘%nts an
initial sest¢reblléF(FHBellgraldliydestAbetbwith esfereh&amd HIGEMA - Seven (27) successive

RR(BntervaI S. D{ottg t hat It he E{eesent, invention is not limted to an initial
serles of 27 suCcas&rRPign plegieptation of FIGs. 464 andtlhesssemerdtamt theof i niti al
series of physioRssda¥ ActiRyl B¥BY MidhSods i he adni ni strator

and/ or engi ne 506 and rrgly b%r used0 asqﬁgﬁghggé C?ﬁg' I?\%élassugg%%trns to the
above st atBYPTogEIe invobies Veluntahs mcesparticipatiat @pthd GG of ddbjdon 368.ep 1606,

synergic ' 5 { Li_.zes guasi -random function to determ ne how nmany

addi ti onanP%RQll%ﬂtagrg%}g%dskh(aéﬁ%ef @"rt‘él%‘?‘ye‘h&%"v%@gt Bhafandgsip (tight) lefle added to

the initi andfonebott).seviie haidgripalis thr e ?érﬁﬂnx%996¥ ;I[{Bgﬁéu%g)fas the 27
nterval's

ini.sti al intervals and the nunber of additional IS referred to as
“n= 1 n t KRugnsopsly as pppssiblewith theestemmmdathe efd af cusigna0thedrt cycl es
about 20 3dZdfeM X ine ve. ntral. t passes to step
1608. In st ep 1§glé),”ﬂ%1ﬁm€ﬁr;s ﬁ)oﬁ‘%"gv%pfhg“‘ﬁ%%f"ﬁl"sm S‘Eﬁ]‘.’cég%%t AR fore 1

i nt erval ) examspleen gireerenglsnesffe thanfesiinal 9 VIOMERRALnk @ﬁjélﬁgxfﬁfm / gha,nge |
ecte S| gnal ,

nodul e 30 El G to tri.gger the _display of a randomy s
e.g., t hegalggpfﬁﬁsi 18%& Slﬁmlté of g’?ﬁ“@r"iaéflﬁﬁﬁ@n BebIQ. Breothtablo @0)C assi fi cati on
11T) to subj ecReRfing K. 35tHRAS drk 941ga5 ol Lsafef kned. oy the present
: n2venti on as an opergat Ve BR 1838 sh&f ﬁéﬁ(ﬁé thaPdifte] 1ot each
0 . other in respect to size and/or color and/or font, etc. Irrespective of which of

the 16,848 possible different signals is displayed on the screen of movement

inducement/change module 306 (FIG. 3), the interval St and the ensuing

voluntary handgrip by subject 308 will be synergically correlated with the

heart cycle, as described next with reference to FIG. 16. The way this is done

25 in an embodiment of the invention shall now be described with reference to
FIGs. 15A and 16.

In FIG. 16, control starts at step 1602. In step 1602, synergic engine

506 measures each RR interval in milliseconds. Control then passes to step

1604. To define a first RR cycle at which the first correlated movement will be

30 executed, the measurement of a number of previous and preferably

unperturbed RR intervals is required, in order for engine 506 to perform some

preliminary calculations. Besides, experience shows that about ¥2 minute is

required to obtain a rellatively stable heart beat after an even relatively small
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interval ("ORR'). Therefore, ORRis equal to Rn+l. Signals are delivered
to subject 308 according to a timng defined by paraneters tD and ST, as
shown i nwel @/0238A and indicated in Fig. 16. The |letter | POTABADOY450

sel ect ed changerider previous plmbtsi:cal tchgniubpeemotional eorsiifinneofcihgsibjeste, attenti onal

engagenent | at I
Cont ol teiksngyes. uevnaets suprearapped o ByRar s seiofhe soo
det er m ngg, %Q%ﬁ)@?ﬁﬁl%vgggntanME %erRﬁel BAiRE \'iﬁﬂeﬁvaz pehwern two

successi ve for “exaanple, between 0 and 7. Neverthel ess,
this 7 | ibeginnirg, umayrmyrokiecedéﬂel sm@uscby antigipwier deowiisa i pOivn 852/ 05450 t he

adm ni strator at nod ine 506 if d f

expert sy g§temov<prpgntasglpl§ja|be\ﬁ£nﬁe "W¥W A AVERPE eé?begﬁ%c# ﬁ’e %He‘%val Lgmo? nt he
| ast ST Jﬂﬁseﬁsﬁéha@' hsks Al GHbEAT RN avside@nEn s enibudtiaentpra any ot her
function, as also the admnistrator (or the expert systenm) may define. In

}? gl s enbasthotizat salhgomisasttakrdvityl fivising Hiecpiledpeemien it VALINSERF  wi ndow of 10
interv e this of 10 can be changed by the

admi ni st rﬁogranegpg%%\yﬁ W?Xp\{%h&fhl s particul ar enbodi nent, the nmean RR

(MRR) will be paksilcvdeshneddd asgihe®bdGOvaUnts/dr_ivitial | MRRsrof Ipr@feuabE/ 10 Then,

starting at a previously defined fiducial, point QRS compl ex, a deI ay

tBwll tmqtéespnh@em@éweéen () sresgevesRBrimfer VA OEfet afe’#srpé‘iséﬂt 15 to | ast
duri ng an il GEVRlnoPTimiftY (0K SHRAE sdrtd W ATERLGRINGR HRelvhis. §O6.  Thi s

deIaytD epends on ynergic timng node of primary correlation of
t he novenge, otHeﬁnambemuﬁdmmﬁrmnea‘ oﬁ:hecqmsnrsém mtﬂ\velﬁtcalmhedp 4ds cal cul at ed

by the follow ng_ expr f RRn- - -
Where 0 |@"§’e\?§%5¢4¥g€ﬁ q?ggééﬁ%%@@my uﬁ %H%“wgﬁﬁgf‘%‘ﬁ%at egR 5 r omgt he2

LORR it el gt EHA s 1656 C@iﬂ%l@ﬁé@a@ﬁﬁt@ﬁeﬁym gi ¢ engine 506 from

15 In step 1606, synergic engine 506 utilizes a quasi-random function to
determine how many additional RR intervals (preferably not less than 1-8)
will be added to the initial twenty-seven intervals from step 1604. The sum of
the 27 initial intervals and the number of additional intervals is referred to as
"n". In this way n is not always the same and of around 30 heart cycles about

20 14 a minute, as explained above. Control then passes to step 1608.

In step 1608, on the following RR interval (i.e., the n + 1 interval),
synergic engine 506 commands the movement inducement/change module 306
(FIG. 3) to trigger the display of a randomly selected signal, e.g., the depiction
of a letter of the alphabet (from Group Classification III) to subject 308. This

25 particular interval is defined by the present invention as an operative RR
interval ("ORR"). Therefore, ORR is equal to R n41. Signals are delivered to
subject 308 according to a timing defined by parameters tp and St, as shown
in Fig. 15A and indicated in Fig. 16. The letter is randomly selected in order to
induce the subject to renounce cognitive, attentional engagement in relation to

30 the letter, as explained elsewhere herein. Control then passes to step 1610.

In step 1610, synergic engine 506 determines the next ORR. The
nuniber of RR intervals Z between two successive ORR may fluctuate, for

exaample, between 0 and 7. Nevertheless, this 7 limit value may be defined by
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a pre-stored table in nodule 504). Note that the way of calculating O
described herein, and all other values, is just one way of many possible
ways and WO ear3s4peant to [imt the present invention. RVIZD/BS2/033680 r oot
mean square of preferably the 10 successive differences (of the eleven RR
i nterval s) precedi ng the ORR in order to conpare its changes with those of

the rRR | healiniiRifior of Bddli ST RUADSDG Of iR defibed YighSaran be

changed by mnistra expert sgst em at synergic
engi ne 506exPBNEs§aems IﬁsraetuVDmalumuhhmcdt@euedtaﬁm theyaine A Ihokgs>b
PCT/ | BO2/ 05450 s cal cul ated

10 For 2
§t he fol h@ﬁ/\b@?@ M@P@s@i‘lﬁﬂauw ‘BNB%-V ﬁgandc%ownqﬂ?roﬁmgi@frp% e K has a
aul t val f Hefid.ue of 15 mllisecond, and
q is a fac?ﬁgﬂ% r@ﬁn rhﬂgk&%%ﬂé‘&pfﬁg?]stﬁggﬁéd ee determ ned by the
quasi - r andom or Iimtiyis ehtbedifiendbé owamRReadh teresdenlaed O 2 YBMDSEs of K, 8

and U can be defin the admnistrato expert
system at &Hpd (Wéogg%Rﬁllﬂteﬂﬂl% R Pp TS ﬁ?shéalﬁ erva% L%tél%lgégbt ained by the

expressi on tioratBoduli®s®4). Tk is a constant value in mlliseconds
dependi ng oﬂﬂ%sé opr;(?anto synerg)l c timng node (M nd.on the nRR

precedi ng the pdn this phriculaREMbedioeat, theemean REK@RR) ¥ élbbegﬁtlﬁ‘gf‘t@fic engi ne 506
oBfai ns the IKH) value froma pre-stored table (or via an algorithm at

modul us 5048 fPWsh; s exanpl e, the 20 factor q and 8 are equivalent as in

t he equation above for tDin node 2, although their values could be
different. Simmlarly, the values of 6 and U can be defined by the

adnmi ni strator at nodul us 504 or an expe®S m at synergic engine 506 in
the formof a table or derived on-the-fly\by an algorithm In the

particul ar case of enbodinments of the p esé%lﬁp i nvention where 25

vol untary/ active synergi c novenents are to beexecuted by the subject,

there w1l be a delay betym®n £ or exanplen-@ he perceived visual signal
and/ or sound stinmuli reaching the sensorial) system of the subject (during

St) and the act uﬂlen, starting at a previously defined fiducial point in the QRS

complex, a delay tp will take place before the visual signal will be generated,

to last during an interval St, by movement inducement/change module 306.
15 . .

This delay tp depends on the synergic timing mode of the primary correlation

of the movement. In an embodiment of the present invention, tp is calculated

by the following expression for mode 1:

[RMSSD|+[RRn-RR,
t,, =mRR -0- 5

Where 0 is a value in millisecond depending on the mRR calculated from the
10RR intervals preceding the ORR {and obtained by synergic engine 506 from
20 a pre-stored table in module 504). Note that the way of calculating 6 described
herein, and all other values, is just one way of many possible ways and is not
meant to limit the present invention. RMSSD is the root mean square of
preferably the 10 successive differences (of the eleven RR intervals) preceding
the ORR in order to compare its changes with those of the mRR. In any case,
= this default number of RR intervals can be changed by the administrator at
modulus 504 or expert system at synergic engine 506. RMSSD is the Von

Neuman algorithm:
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execution of the novenent. This delay is called reaction tine (RT). The
timng of the occurrence of the synergic novenent is represent in FIG 15A
30 The sywer@ieszaovenent (SYM is represented in Fig. 15Apa/monesssel ayed
in relation to the St. Wen correl ati J rt cycle this delay is
significant, because it takes general ne than 300 nsc. For the novenent
to take place during systole, ST should sponme up on the precedi ng diastole,
for exanple. For when a synergic novenent @R |-®R gehieved, it is

predi cted that 35 the RT shoul d deg¢r¢as enbodi ment s provi de new
research tools to 74 VWO @3/83546\P 4§5450 investigate changes in
reaction time under different bio harm 1 Tt or nornal people and
for those with, for exanple, attentyon defigit di sorders (ADD). As it is
well known in the rel evant,arfps each of the variables described 5 herein
may have a rangdObMmofesppiscalrylaiedby theifallowing expessings siaist K +adl. ues may  be
pragcal cul aygge 251ExBMBISK Habd defindt \taﬁpal &t I{]Oorﬁilii%(agﬁ&'% DAl vRLESENt
invention as necessafy. Alternatively, the value 6f each variable nay be
gener at ed oh-15% meliséopndj andirg ad gofictdrmmumier 7fromndodi erdnd afn bbe Present

| nventi on descébb% above dt he pr es&nt i nyvention involves _both the

vol untary YSSHIBFC PY I dHS Ao, 08 Rk e function &t agehk incoming ORR; ng i n

vari ous GWQ%%E_KE§a@ciIﬁé&ﬁb@@%ﬁﬁéﬁb)‘ﬂl\é%ﬂﬁa‘irﬁﬁra’c&hﬁ&fbd‘dﬁfs's@u%r%rbOd' ments
were introduced in Table 1 above, illustrating: (1) the voluntary class is
further 15e¥part ysgniaieagingd06ubcl asses, including active and reactive, and
(23 <zthe involu ass. is further . divid into two, supcl asses,

i nzz1 udi ng passi \%Eel&%%@%ker’glﬁ Hel??f‘{/ag.st 1St°bfignqdrﬂ§'§ ¢ FRCSPIR R LKA sone of the
enbodi ment $Heets Tk i Heshstahevdidiramelibecbhdsdepeddist 6f Betperm0 KHefat i Ons.

Exanpl es of, specifjic__enbodinents for eacﬁ of the class/subclass

conbi nat i of81BE &M BEdMAe@nd gpthg mRRepisersling: thes patipules &RR devi ces, for

exanpl e t oQlpsd fiats. Lihgs i Jiy&ntd : - S bj.ect .308 to make
desired m)verrgnt s 7 1.S ﬁgass%;ﬂ@ro%lg%?%%;%@%%ﬁgs@?Sluﬁc aﬁﬁ/eefrﬁlf?b%di ments of
t he vol unt areystaretlitstde ¢combiareat algorithin) tahenquoiEs €508,  RSthisw@Mplg@nrheonpri se at
| eiﬁt the ]}a%ltclroc\lm and 6t Xr%egqui\gajfgntta%qnsthe(ez uatficl)nt Ql?c;svse’ foz%ntg iglgr)nodeS gor ts.

?

although their values could be different. Simmilarly, the values of § and U can
be defined by the administrator at modulus 504 or an expert system at synergic
engine 506 in the form of a table or derived on-the-fly by an algorithm.
In the particular case of embodiments of the present invention where
25 voluntary/active synergic movements are to be executed by the subject, there
will be a delay between for example, the perceived visual signal and/or sound
stimuli reaching the sensorial system of the subject (during St) and the actual
gxecution of the movement. This delay is called reaction time (RT). The
timing of the occurrence of the synergic movement is represent in FIG. 15A.,
30 The synergic movement (SYM) is represented in Fig. 15A as time delayed in
relation to the St. When correlating with the heart cycle this delay is
significant, because it takes generally more than 300 msc. For the movement
to take place during systole, St should come up on the preceding diastole, for
example. For when a synergic movement will be achieved, it is predicted that

35 the RT should decrease. Some embodiments provide new research tools to
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7.1.1. Tools Various types of tools can be used by the voluntary/active
conbination 30 of the invention, including but not limted to: eating
tools, wwaag2ssael s and  hone i nprovenent tools. Eating traa/ozessse ncl ude
a fork, spYBRSugas ehanges;m wagstivn) ne snderpiifferent bjoosgbmical isopditipe ks, etc.
Witing to j (me it 2 Styl us cul pturing
tools, et c%rinb%ml wg%%ﬁdeﬁ)tr Q@g%@%gﬁxﬁgﬂﬁgﬁéﬁ*ﬁ%ﬁéﬁ df%dé?eéadri ver, saw,
etc. The voADBHary/ active conbination of the invention may 5 be inpl enented
inasimlar way i.n each of the tools mentioned above. FIG 17 illustrates

an embodi nent i A i Vinrip She elfvent Astse eachioh s vartahles desesibetrent ed in a
ha r 170 } ; J : ! i ctivit
censor modiiio gy i ke of ookl valen PPl Mo P YR BALEAST Ol ot o

i nsi de of he preccabewated arkdn@@sforechiol sstablerfgi bokupdryaths preselitligvedfidn ar e shown.

Physi ol ogi cal activi sensqr dul e 302 may, i npl emented as a bracel et
1704 worn ShPCEHE Y %#tS aEYPg}"ég‘% V%@% O?Qgc%Y%Wﬁ%ﬁ? maypesgenersted ANt er nat i vel v,
physi ol ogi gwlfly watahvidoyitisgnsor nodul e 302 may be worn around the waist,

finger or leg of subject 308. It should be apparent to one skilled in the
rel evant art(s) that 15 physiological activity sensor nodule 302 may be

worig i n maRy wa . | 08, +.or may be a sensor not physically

at tlgched tZ’ Subjﬁ%@ﬁﬁ@@?@%ﬁlﬁé% Sen\?\ﬁ[ﬂvc?ﬂu%{{e contenpl ated by the present

invention and apply to all of the enbodinents described herein (where

appl i cabl e). Asssumtesarfrad abdne, thel predeat investidnviavelvegbamthovblan@xecut ed by

synergic 20, prograns nodul e 304 fo ubj ect 308 includes the foll ow ng:
t he deterr’rinﬁjé(gr ! &Eﬁ'@m ovements | Ré g‘ﬁ tSHBICReadesyiting dBi IVaP¥h hanmer

1702, and ¢MBodikhtéCof e HREBRENnveAHSN.! STHRe gﬁggtﬁ%%ﬂ{ebggﬁ’%@& Wi ect 308 as

simul taneously as possible with the start a signal
per cei ved irodudsdeint T@de 1t shorve, Blustgatingt €5) fheovolhataryecladks7R2fufthere. , t hat

or ;@i nat es;: v n i nduc nt / change ,modul.e 306 d nore

spelgi fical ﬁll&{“%m{éq?ﬁ’?gﬁ’s%‘ﬁ%g 558 é‘?@l@“g AHYS o Frac A F0) eri G 7). The
si gnal couindoletady viaby i8tfivetier dvidddoiaty @ subchiles, AckBMBPas§lCand N anot her
enbodi nent ﬁf the present invention, novenent i nducernent/change nodul e 306

may be Io HVextlbiharpedang dorpate thapsome of he embediateptsr deseribasl per sons
skilled i mdlig afd H}JB?iHs tbe Lkbeh: (O8lhations. Examples of specific

embodiments for each of the class/subclass combinations are described next.
20 Such embodiments represent devices, for example tools that the invention

employs to cause subject 308 to make desired movements.

7.1.  Class: Voluntary; Subclass: Active

Embodiments of the voluntary/active combination of the present
25 invention comprise at least the following types: (1) tools, (2) fitness, and (3)
sports.

7.1.1. Tools

Various types of tools can be used by the voluntary/active combination

30 of the invention, including but not limited to: eating tools, writing tools and

home improvement tools. Eating tools may include a fork, spoon, knife,
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30 nentioned above could be inplenented in a simlar manner. For exanple,
if a fork was used to house novenent inducenent/change nodul e 306, then
the det ewd o3ed3zsevenent nmay be to eat a piece of food eadcTiBoBORASGI ghal
originated fromthe fork. Likewise, if the tool was a pen, then the

determ ned novenent nmay be to draw a |ine each tine a, sjgnal qriginated
from the pen.chopstiplks,cty. 0 Xéutes oty map Mmcxlesp peneily pon, Iﬁl'%thg’é@ %@P?’ous types
of fitness can ilize y i L i f the

i nvention i ncSFf}gi&ﬁ‘lé'fg {())st’ (r%’(t)({) Iflﬁ(%}ng? é@b{b&&ﬁéxﬂ got%%lﬁgaé' &%&%%h@ﬁ}eﬁl ustrates
an enbodi nentscierdeiviel, Bgwy e UThavylhmaty/active oothbinatiomof te invenpbemeyt ed vi a
st get ching. Referring to FIG 18, physiological activyj té sl()anSO{El dul e 302
and syner gi degrmlamentedifyd it Avay I eagh ek Hhe; tagls drentioped fbAvgo rn by

subj ect 308-gHﬁﬁ&t:a{éQVﬁggégﬁbdgggyﬁemeM@% HIPABER Icon®idaBbmals to belt

1802 10 worn ‘by subject It shoul e’ apparent to one skilled in
t he rel evantinpidnje)ted inathaphyeai I908gi cal activity sensor nodul e 302 and

synergic prograns dul e y he n.in man yS, by subject 308, or
may not be in phy%‘?r%g‘él“géﬁi:?éc{%\ﬂ‘mﬁ"tgﬁgj@é’ 10%53.%1 %@é’ﬂl%g?sr?éf’{gﬁ’i%

vol untary/ aCtdog?_n%\%&reﬂmiﬁ&c@ﬁemﬁbgee%oawesym(iﬁip;emé{ﬁecprima@ms anodul e 304
f|% subj ect 308 includes the followng: the determ ned novenent is a

sl'i"ght st r et dhinmgemis0@jrend spyergishjregramgo®dulenid4t die shewet Ehysielogigal pe

erformed by subject 308 as. sifwultaneous| J j tart and
Ito he end of g%‘ﬁ&jﬁ%ﬁe‘}?@f 8@95@%@% fé@?leé’ﬁgéfl %gts‘l S%Ijrg%eg?t\r,\\faio gs&é}?c?% t he
external novggeph dfMAYRENBOS (ahange . 8 7306\ Ifcanddiveny pheqdogitilcal |y,

sensorial 20 signals and stinuli nodule 702 (FIG 7)). The signal could be
a flashing |iagkivity sensopmasiiulea3eR spvdie wemaareyndhdle Waish figeeahlegetfc. 1n
anot her enbodj t I t] NV tatel / change
modul o 306 e VB30 be Th e B MopdBap i R R elek A R C 2305,
adPshown wi t hplyslosgeeut exctivitflsGsol Snoduer 802 tiy bé grarh inombuly breys 2§ a

o i ncr oase. (WBISY ARy e SFISCHBOVADBRHLY FBOLeRERb PO B WEt 308 and
his or her phygipl Qiébﬁ{eméﬁﬁéél Gyt the (R84cBf KAwRELb® ahill GppBP to RINY &f @le0gi cal
activity sensor nodul e 302 and
embodiments described herein (where applicable).
Assume that the voluntary/active program to be executed by synergic

20 programs module 304 for subject 308 includes the following: the determined
movement is a strike on the head of a nail with hammer 1702, and the strike
by hammer 1702 is to be performed by subject 308 as simultaneously as
possible with the start and the end of a signal perceived by subject 308 that
originates from hammer 1702 (i.e., that originates from movement
25 inducement/change module 306 and more specffically, from sensorial signals
and stimuli module 702 (FIG. 7)). The signal could be a vibration, a flashing
light, a sound, etc. In another embodiment of the present invention, movement
inducement/change module 306 may be located external to hammer 1702.

It will be apparent to persons skilled in the art that the other tools
30 mentioned above could be implemented in a similar manner. For example, if a
fork was used to house movement inducement/change module 306, then the
determined movement may be to eat a piece of food each time a signal
originated from the fork. Likewise, if the tool was a pen, thén the determined

movement may be to draw a line each time a signal originated from the pen.
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synergi c progranms nodul e 304 are housed inside a belt 3004 worn by subject
30 308. Here, novenent inducenent/change nodule 306 is housed in a wal kman
3002 wor nwayo3gakj4ect 308. Again; it should be apparent to raTaB8koi4bed in
the relevant art(s) that physiological activity sensor nodul e 302 and
synergic 77 WD 03/ 0723526 FRadys| BO2/ 05450 prograns nodul e 304 nay be worn
in many ways by subject 308, or may not be in physical contact wth subject

308 or may al so oysed i | kman 3002. 5 Assune that the
vol unt ary/ act i vggg?‘gsgﬁﬁ?ﬁst BPbeg%"e%?eEQl’t &8 wilizednby othe velungragiveodul e 304

for subj ectodbifiaticiChfde $niehBod Yaloh . determ ned  novenent is a
ki ng, danci ng, e?cﬁCh%\%%%%éoqﬁwgﬁﬁoegfﬂgE%- EK#18 t he movenent

j oggi ng,
is to be \S@L‘F%?tﬁ%darby eobbfioent 308 ohsnsi mllh@APRUESE Y BHHRATSL PLE With the

start and § . ignal (e.g., the start of music or conversation, 10
or alter natr?@g‘ﬁgﬂ?cﬁ(élagfrg%&%g of music or conversation) perceived by

subj ect 308 t hReéfentrigGionBI®@S1§, Mo idEP‘A@tW?ﬁ{ §é@%§ﬁ§ﬁ§{;¥@‘2” e module 306

housed in wal kman 3002. The S|gnal IS typlca sic or
conver sat i ONCTEIEPrPRMs mahde 884 A htesat inkidd aam«/mozdbérm;ﬁabje?y pes of
i t

sports camd®e Heid ig&L - vol unt ary/ active conbi nati"on of the
i nx(gnti on i ncl udi ng, bll}?)‘tng&ﬁ'lcfbwqt}écﬁa’i%, modyle rigiexteraal dol tielic 1802, free
th

wi ng, ¥eoby sepjest 208 owganeiigRhodlil fel ﬁg,,ar I i ckin itching a
bal |, etc.regL%tZO ”h)éSt ates an enbodi ne |eﬁ\% vqnggﬁqk]%ig%ﬂl‘?nt ary/ active
conbi nat i of A e thahPhysiBipeicak retingtyascnsor nRAGIR. 3022 hed Isiy gifco FIG 20,

physi ol ogipedrame kioduley3(aeh e 302 is . hoysed inside of a belt 2004
worn by suybject 308. Nbveni}ﬁ?e %ﬁ%&c@ﬁ@n‘{’?@h@h 1665 d8-corimashenised i nsi de a

strap 2006¢4R Blysiral eantacsgyithfsubgutdosct 308. Here, synergic programs modul e
304 is exter ”alAsELBngﬂtEah bel t1 200? 25 and strap 2006 worn by subject 308.
These devi ces Commmntiehthe YRlutasy, @F@%@fogﬁ@arﬁ@beleviecsmﬂjbyd_sj&&rgwparent to one

sKidl | ed i pragrems mlodw@rB04aol 6S); dehak ; i ical activity sensor nodul e
302 and movement i nducement/ change urlrcgg%%etﬁég(gioﬁﬁ?/gﬁ € HsigaBi@ed n the same

belt or sfHFNCNISAsHehtisieiching movenrenaby fubfdck 968, AR iﬁ%o execut ed by

synergic pd uq;&)eg 304. for subject 308 includes the foll ow ng:
i K e dgt er ni %glfgéﬁgzﬁws {"588 as’ simu taneouslly as possible with the start and

the end of a signal perceived by subject 308 that originates from the external
movement inducement/change module 306 (and more specifically, sensorial

20 signals and stimuli module 702 (FIG. 7)). The signal could be a flashing light,
a sound, a display of a symbol on a screen, etc.

In another embodiment of the present invention, movement
inducement/change module 306 may also be housed inside of a belt 1902 worn
by subject 308, as shown with reference to FIG. 19. Here, the signal could be

25 a vibration, a sound, heat, etc.

The present invention may utilize a walkman to increase the synergy
between the voluntary movements of subject 308 and his or her physiological
activity. Referring to FIG. 30, physiological activity sensor module 302 and
synergic programs module 304 are housed inside a belt 3004 worn by subject

30 308. Here, movement inducement/change module 306 is housed in a walkman
3002 worn by subject 308. Again; it should be apparent fo one skilled in the
relevant art(s) that physiological activity sensor module 302 and synergic
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novenent is a novenent to kick a ball 2002, and the kick is to be perforned
by subject 308 as sinmultaneously as possible with the start and | asting
until thewoemsd2sfi6a signal perceived by subject 308 that @admgiBozoaso from
strap 2006 (i.e., 78 Wwvenent6 i naucenent/change nodul e 3U6). The signal

cpoci 1i cal | promunt APPSRk b URERER DRGS0 S atihyc a°
vi bration, WeShahysitsli doatacoORith sBjerd 308 e mdy &bdSbe hbusdd iswalkinas anot her

sport, namely swinging of a golf club, that nay be utilized by the
vol unt ary/ adP%e conbination of the invention. Here, physiol ogical

agdivity sensor I 1 AS| f by subj ect
308. Movenent in ug‘g%%ﬁ@? &éﬁ%ﬁ&%u‘g@%@%@ tﬂ%ﬁggé&llt%isl?gg%@golf tee
2102. Syner gidprins gioduk 30ddiok cuided 308 iextudesnht foliowioghthbeketerBidd 10 and

golf tee 2102. These devices comunicate via wrel ess npean une that

As
the vol unt am§oVEBENS agPediRrGnYAlkingedancH gy flsd “Eﬂ?"’@s?ﬁ%‘?b?‘{,blecbg%ﬂa& modul e
304 for subj i Yrlcy i ment is a
avi ng of a5 pospitaftodizpiohficd B SR8 W BRI E o T
subj ect 308 with thie sttt andeheishd ofis sipnak{eld. ethwistait dfheusi¢ ar coraabatiast i ng unt i |

t 15 end of si gnal perceived_by subject 308 that originates fromtee
2%2 (i.e., °F ’é‘ﬁ%}‘ﬁ?y ittt eRRRE Of ‘éﬁﬁ‘b@} AYUsrsateeyereyRe QY §Fconi ng f r om
movenent i ndgeflntdghangerbRA e rilnlah dndREResRAGhEd GAddute 3DENSOri al
signals and stimuli nodule 702) could be visual or audio, for exanple.
enbodi ment s hofisadhin welkernaBQ02. ealbhel vignaloisbhpérallp ribefstarhof imysiatdron wil | be
20 described next.. 7.2. Cass: Voluntary; Subclass: Reactive Enbodi nents of
the vol unt ar9PY&¥Pve conbination of the present invention conmprises at

| east the follow ng types of equipnent: (1) treadmll, 25 (2) bal ance
platform and (3) exercise bike. FIG 22 illustrates an enbodi nent invol vi ng
vpd untary/ reactive corfbi-hatPBHS as i npl emented in a treadm || 2202.

Referring to FIG 22, physiological activity sensor nodul e 302 and

syner gi ¢ progr ams JTadilied3bvR! Qifditaypdsioth@fk @ aRafeSutdZed mwhagee subj ect
308 may rests his or her hands. I\/bvemen? i nducenent/ change nodul e 306 is
30 housed i wobmtay2eh6 efmhihatidnopithgoiRveisncntindingnbwt vel lwited tdeadmi | 1) .

swinging a golf club, free throwing, shooting an arrow, weight lifting, ball

kicking, pitching a ball, etc. FIG.20 illustrates an embodiment involving
20 voluntary/active combination as implemented by kicking a ball 2002.
Referring to FIG. 20, physiological activity sensor module 302 is
housed inside of a belt 2004 worn by subject 308. Movement
inducement/change module is housed inside a strap 2006 around the leg of
subject 308. Here, synergic programs module 304 is external to both belt 2004
25 and strap 2006 worn by subject 308. These devices communicate via wireless
means. It should be apparent to one skilled in the relevant art(s) that
physiological activity sensor module 302 and movement inducement/change
module 306 may be housed in the same belt or strap.
Assume that the voluntary/active program to be executed by synergic
30 programs module 304 for subject 308 includes the following: the determined
movement is a movement to kick a ball 2002, and the kick is to be performed
by subject 308 as simultaneously as possible with the start and lasting until the

end of a signal perceived by subject 308 that originates from strap 2006 (i.e.,
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Assume that the voluntary/reactive programto be executed-by synergic
prograns nodul e 304 for subject 308 includes the follow ng: the determ ned
79 WO 03/ 02BB483RCT/ | B0O2/ 05450 novenent is the subject's HOToBRLORN cal
accomodat i"OR T e HARYETenfchange mefuei 43p)of Heatsigam woung j frem,

treadnm | ) maRthehhmdacSANIRARM e Module RS f(%%r%p%#@gag&; P%ggﬂgloget her with

the start and the end of a change in the ve rmoo2 (i.e.,
treadm | 1) signale. andf smubliomedelat 702) croulinbat 4 olibraten, modudleindza@®, and nore
speci fi cal Igunds%ticnul i and physical forces nodule 704 (FIG 70)). Thus,
subj ect 308° st r eact to the change in velocity of platform902 (i.e.,

tregdnill) and FiGULI Anpauek xndtﬁértsgbﬁrhézﬁe@%@%%i{?' of H‘Igglf%ﬁ{,*{a@?a”i cal

activity in order to continue wt .thetr.ea.dm exercl se. will be
appar ent t &3yeiesyized ity the yojuntaryfactivet conbinationbef] the deveption.f Bfera, 10 and

exerci se bi . I . pl enent Lwa,.sim/lar. r r exanple, if a
bal ance pl gﬁfs(%(?lgg\%%is&ﬁgfetg&%n orh%ﬁcgtge h@%’gr}@me m&%%ﬁ@ﬁd@%dm e 306,
then the déyeuntjenS08muMen@nént idiciBedt@hasdedhedile 308istRuyd iHQiani |y react
in order to jaintain balance on the platform Likewse, if an exercise

bi ke housed¥ iee Affenentergisduesmmnmedvimals iruitmalBoehoth el 2164 15
detygr m nedaﬁ@ﬁﬁﬂ&@bl@ﬁ)‘ﬂ%@e Egﬁcfé,l[dﬁﬂnﬁﬁﬁlic%%viﬁ%;%gddl e harder during the

interval when the resistance o e exerci se bike Mf&eases (or lighter if
the resistanceAdsunetsese voluBary@cass progha Bk @k¥cutddUBE kasssic Passi ve 20

Enbodi t f the i /. LV nbi nat | f th t
Crboc ent 0 A e v e camng cn o 1 BrElent
furniture, moéheht'id ASRAZ &t d 8815 1B he W?}!,E&gd(tﬁé S\ﬁiﬂgﬁse ?r)s% aée?%)gggc?' cal .

Furniture includes, but "is hot limte , Suc pi |l ows,
chai rs (robxp#jecantl8 9s simubtangopyly as possitile svithahel starirant Iswh g gl te anspor t at i on

isq&imlar rniture and.includes, . 25 but is nat limted to, seats,
fodtrests %1?]&3012? & nﬁﬁaeﬂﬁﬁgﬁ byisﬁbjgﬁt%‘gﬂ guemaies, irom teeyp]fddse., and pl anes
(wher e appthosahtitt) indiderentichedged afoduRrdizng). t qheVi; h%”\%%n?}idgﬂﬁ%{me“t& and

headphonean%to listen to nmusic or conversation). Fl ilTustrates an
embodi ment MONUBER IRGUGEHEBT ehnge wodules3Qte (andrmpreaspeoifically, sensokielvent ed i n

pl atform 190 ian&'stilﬂulp%?agu?egg?f)gh&ﬂdt e %&ugf%gga{uﬁ&?tfgf) fggé@ -?rgdul e 302

invention. Referring to ySiologica
is embodiments of the voluntary/reactive combination of the invention will be

20 described next.

7.2.  Class: Voluntary; Subclass: Reactive

Embodiments of the voluntary/reactive combination of the present
invention comprises at least the following types of equipment: (1) treadmill,
25 (2) balance platform, and (3) exercise bike. FIG.22 illustrates an embodiment
involving voluntary/reactive combination as imﬁlemented in a treadmill 2202,
Referring to FIG. 22, physiological activity sensor module 302 and
synergic programs module 304 are housed in handle bars 2204 where subject
308 may rests his or her hands. Movement inducement/change module 306 is
30 housed in base 2206 of platform 902 (here implemented as a treadmill).
Assume that the voluntary/reactive program to be executed by synergic

programs module 304 for subject 308 includes the following: the determined
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housed in a belt 2306 worn around the wai st of subject 308. Synergic 80
Wpr ogr ans4 nodul e 304 and novenent i nducenent/change nodul e 306 /are

2/ osaso wQ@rmaddet 0 physi ollogail cal activity sensor nodul e BO2B020BE i ONn
nodul e 23027 S"HELY ¢ FET & drgrpechgiikal recompedaion: toehangeoin theer e, a bed)

wher ¢ hat vesdelt 8FplaSfin 908%; Or niShfl, NP ok BHmbA |G LONGLURt ar v/ passi ve

conbination, 5 su%{@ect 308 is not required to 1nl enent, but

hi s/ her serbyoubiart 3pJogathdrsvithethaistaetchnt] chepand b aehamgeen dRgVa6cigfofsensor i al

awar eness vements to . which the body s being subjected. This

awar eness ﬁ’g@,&(’?@é}? ?Rl'e'?ﬁgérﬂsqw HiCerftom Aoy emel?éfm@wgm@n%cgmer madelevity. Assune

t hat5 t he i r3o6| ajﬁtmm/sp@@ﬁ(ga\n@, SR ﬁfﬂﬁlﬁrsﬁ i‘%f‘c%ﬁ%o?91eb%)4 (%-QGS-%(WN gic
efo 0: €

prograns nodul e 304 for subject 308 includes t | ow det erm ned
movenent | sUReSupisekBOfy myst fsiagt toohench@@R if ivelocity o6 b} atfrymn@n) @®., nodul e 2302

when si gnal venment i nducenent/change npdul e (nore
speci fi cal |f§,gdr[s’@r) qnﬁ? ?ﬂ%l%“%ﬁiﬁg‘i %ﬂ?ntﬁﬁgcﬁ@@%ﬁfﬁf&@g%f@mc@ achysty It will be
appar ent t dn peiesonentkid Withl thetrdabifil@bterdiiat pl atform 1002 15 descri bed

with reference to FIG 23 may al so be inplenented using pillows, chairs
(rocking and st &t Vidhks gpparent feipersonsepkillegdn dte aniays bakince pratfospor t at i on

itegs (sea : ' eel.s..in_auto iles, trains, busses,
andmspl anetgﬁ% S\%égélgé g%%??@?ﬁ?egﬁ?%d&%ﬁea Sll%ﬁre%?ﬁeég%ﬁ exampleiif ar nanner .
20 7.4. O adwlantepltionhavas; usGiibe hasse: mRefleaxindac&aiedhamrt sodfle t he

i nvol unt ar %ﬁge%lwe i vg con.biC?ati on of the present invention conprises at

| east the { ﬁbe GFeungd nioysmsheARy bellor syhisple20% delyoluptaridy and ,
radi at i on) reacin P @f o] di.ctiaon treatnents.
Some addi ction treat mﬁ?@%ﬁ%?%gﬁ 1@%@2@%&@ arllfic%%f:x%‘étlﬁ%y and straws
to treat shiwi hgusedr thekimeyeamut eiatlicegeaticiangé omsdule FB06! thdnl Ge 24

il hystrateg.an . inent inval ving jnvoluntary/refl exive conbination as
im% enent ed N gégjmg}doé@mgﬂtomy a r%& Ctaé@oﬁi??@jﬁ? barder dugippdherent of the
i nvent i on. ifRebalrwhengtheorekib@nce?df tHRhMeicNe08lks Blor@ftd ¥drt modul e 302
is 30 housed in a belt 2404 worn ar ounoEI: t he V\%i stg g(%‘r %%%jﬁgg?ﬁ%o& Movenent

i nducenent FERERGRISHHAEL 306 i s housed in a showerhead 2402. Synergic
prograns nodule 304 is external to both physiol ogical activity sensor
nodul e 81

7.3.  Class: Involuntary; Subclass: Passive

20 Embodiments of the involuntary/passive combination of the present
invention comprises at least the following types of equipment: (1) furniture,
(2) transportation, (3) music, (4) toys and (5) musical. Furniture includes, but
is not limited to, such items as beds, pillows, chairs (rocking and stationary),
cradles, and porch swings. Transportation is similar to furniture and includes,
25 but is not limited to, seats, footrests and steering wheels in automobiles, trains,
busses, and planes (where applicable). Music includes radios, televisions,
instruments, and headphones (to listen to music or conversation)., FIG. 23
illustrates an embodiment involving involuntary/passive combination as
implemented in platform 1002 (i.e., a bed) according to an embodiment of the

30 invention.
Referring to FIG. 23, physiological activity sensor module 302 is
housed in a belt 2306 worn around the waist of subject 308. Synergic
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WO 03/ 023546 PCT/1B02/ 05450 302 and novenent inducenent/change nodul e 306.
Note that in the involuntary/reflexive conbination, subject 308 is not

requi red W o3risisat e ae\r,% novenent but his or her body readEiBo2I0AR

i nvol unt ar PrIEA e RRQAIE, AV fRe imovesanipducsmenl/¢hapge aasiuler 38QIeel i n hi s/ her
body. Sim | ; - Ji IV, [ I nat i in the

i nvol unt ar 5)@@3&} ?i?wgfogb gﬁnéeaﬁé‘glg‘}rl @eﬁg@%&%ﬁml xgn\/\(girjogﬁlélg@lﬂf ?g% udi ng

pr opi osept isvesedvtarmhysisa)y tazkvéramoves ptaaformgl 00! (aere, @rbetifeviegdihat S al so

required. su at the inypluntary/reflexive programto be executed by
synergic pé@ﬂ?cm%%ﬁmrée%ﬁ4w%? t Bf\‘/é@’t “B’@@m%%fﬂ;%é@ qapebipagionowi ng: t he
10 determ 31083 fob Anl: | | .in skin

| ocation and/or in gi st rri&gﬁxf[%i (r)t%qg%tﬁ%e}lgﬁ( \Pn%&avg%legt; %?ﬁﬂ{s&e?{ﬁgérs%éragt ure com ng
from showeystads 2a@dred \io aproducensome idaghee erfesensainhngarsnesiube t806), and t he

nmovenent 1S an involuntar efl exi ve magvenenpt_fromall or any part of the
subj ect 30 O\Xﬁ%ﬁnfﬁ%w&fcﬁftﬁ? éﬂ@él 1 %g‘?%&cﬁ%cp LLYPRESH RAYIESWKi n | ocat i on
or 15 di st frobudffepdht @hd/bieifdrdMaehraPidivdy. in its tenperature hits the body of

subject 308. As a result, afferent neural activity will reach | ocal and/or
spinal and/or Beuime dleat e sinvhlntagy/phssivei grpgrani nieobe ngxacytedrovenent s i n

vaghous pa This1s_sinl A radi ati on shower 2602, as
sh(ﬁ)gvn in F{}é%rg@% p}%?gag)ﬁ%ul%?dl)zf F?fs%‘}%é%cééﬁgd“@H@eédfﬁﬁéﬁhOWWo RE ng

i nvol unt ar géterafih@k imosernanhii ted iekingsof plERPdRIE002MH.Ybed) b3dhdidon shower head
2602 accordi to an enbodi nent of the invention, where” physiological .
activity s’é‘ﬁgglF %L‘Q?UIW e@@gr}aéedh%éjé’d sp nbya Meyemeny GoliceRpIg/chated | | ust r at es
ol ement oo B B R B Sl R B PR o et of ¢ e
i nvention. Refeltrwitigb¢ epparéat t35perspny sskilledgincee B¢ thaviplatfor@ergoy nodul e 302

and. synergi c _progr dul e 4 are housed in a strap. 2504 worn around
t th arm of"‘eéffg?%‘g\f’%g%fégf%m@ an‘HEl}éé /eRigRsatedntsing Billgws i s housed in
t he hydr ot &8 RbcRidl ind 2R ohddy YWk £dflesS YRd ES&h%@@ng%' bt trg'r%géﬁactfgﬁe that the

Yy

involuntary/reflexive programto be executed synergi ¢ progranms nodul e
304 for sulbjretsedssioptiestuaislsstedringf wheedsminmaptombisles deding, rbusses, midgnal is a

change i nié}%ﬁegﬁg{e/a@ﬁﬁcs&ﬁ%)ecO&gﬁ@n}g&éﬁr n?épg% chen aski%ﬂgr 01%1 Qnenregpy ba’F h 2502 (via

novement ange no

20 7.4.  Class: Involuntary; Subclass: Reflexive

Embodiments of the involuntary/reflexive combination of the present

invention comprises at least the following types of equipment: (1)

showerheads (water and radiation), (2) hydrotherapy baths, and (3) some

addiction treatments. Some addiction treatments include the use of

25 mechanical candy and straws to treat smoking, drinking and eating addictions.

First, FIG. 24 illustrates an embodiment involving involuntary/reflexive

combination as implemented in a water showerhead 2402 according to an
embodiment of the invention.

Referring to FIG. 24, physiological activity sensor module 302 is

30 housed in a belt 2404 worn around the waist of subject 308. Movement

inducement/change module 306 is housed in a showerhead 2402. Synergic

programs module 304 is external to both physiological activity sensor module

81



82 WD 03/ 023546 PCT/1B02/ 05450 the novenent is an involuntary reflexive
novenment from subject 306 for exanple when the difference in the water
pressure Wa®/kkmebody of subject 308. 5 FIG 27 ill ustraczBanoasbodi nent
i nvol vi ng 3@% cindnmevgmentf linducereentchartgen atodole 3667 mNaerasthateth tha a straw

2702 accordin enbodi nent. of .the_ipventjon.. Here, novenent

i nducenent?nlgﬂglﬁgagy/ﬁ%%&fvg %%‘%Pasfloﬁof}g’é‘:tf?ﬁhgés ngt FCSWI$EP2!“1W§‘F§6I ogi cal
activity sgiaserhentislit/ifs 30 AePBEUSHAGE Gh Gn AL RALAGEy #nafe housed in
a belt 2704 around the wai st ofyssubj ect n308. Her eréﬂiegﬂ’lses?%evwg%Z (via

novenent i fRAtAEE FERtAtiORBAGe Produsee BOBIS/hesnbadynsSimilatlyphe withultks wher e each

tube may r i . Sy ically timed a different taste, including
svvegt , sou@?g@aﬁ@gﬁsﬁﬂ%ﬁ%ﬁ?ﬁ@% %atéf’ é%".d%%?fr{gﬂ?ﬂﬁ SqIRg degree of

i nvol unt ar geheeidl eavi ateness qEchilit0 pRPicRERBIt BflarbiessP YO SFHAt Gs RI@E ans nodul e
304 for subject 308 includes the following: the 15 determned signal is a

certain tallpee 91 Bambedy isalsqnsaAeirest the nmultiple tubes in the straw 2702, and

t he novenent is i } t from_all .qr any part of
subj ect 306 wheh tﬁeé];{@éﬁgaﬁéﬁ(gkéé}yﬁﬁggﬁgﬁ\ﬁge %%&ee%’iec%%%yand resul ts

in a refl esynemsiopwerens nddubn$0pdort sudfecs BOB aatludiBiheHofowk: kid ustrates an
e;r? di ment . i nvol vd' %}gpl nvol untary/refl exive 20 conbination as inplenented

Wi

a mectFArHHLg al3ig o changs, iy theg WelET Rresswrtsd/aran skisr locston nvent i on.
Referring 4/t & d&lsibRiDAs bPliRgi; LYty nﬁlfeﬁl | e-302 and
synergi c prograns rmlglul e 304 tg(?é E%Ctﬁ%fjln?/r%{satest a%&reS%ﬂH&og%%ar ound t he
wai st of siiopedead @302 Myiaemenemém dudiesment/ciaage enodotzd806), 3B thes housed in

h 3102 which is. | _to.subject 308. 25 As hat th
| nvol unt argPvaREs o8 iEFUGHAR, ehOuE BeSEnencimp dLghaRhpet Bl B ams modul o

304 for suabpet 360X hbh chddiefrdnbein Qb WM esshREandiGt &ildaRbnSiNal is a
sudden bark or é{l)mpl ng ]‘romtodv/ 3102 (via novenent 1 nducenent/change
Ridon RE thepinepashean

moddl e 306distrif ( e fanity temgleraterarlyits thefodyiof eubjostenent from
e o1 B AR S TR SENS BP0 BRI
FIG 32 i Itirsistceatess than wélthrigienamtolinmag| dbvigndnbypl vk Yhiteht el ve
conbi nat i %%d%.s i npl enent ed vi a headphones 3202 according to an
This is similar to a radiation shower 2602, as shown in FIG. 26. FIG.
20 26 illustrates an embodiment involving involuntary/reflexive combination as
implemented by a radiation showerhead 2602 according to an embodiment of
the invention, where physiological activity sensor module 302 is housed in a
belt 2604.
FIG. 25 illustrates an embodiment involving involuntary/reflexive
25 combination as implemented in a hydrotherapy bath 2502 according to an
embodiment of the invention. Referring to FIG. 25, physiological activity
sensor module 302 and synergic programs module 304 are housed in a strap
2504 worn around the arm of subject 308. Movement inducement/change
module 306 is housed in the hydrotherapy bath 2502 in which subject 308 sits.
30 Assume that the involuntary/reflexive program to be executed by
synergic programs module 304 for subject 308 includes the following: the
determined signal is a change in the water pressure coming from the

hydrotherapy bath 2502 (via movement inducement/change module 306), and
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enbodi mrent of the invention. Here, novenent inducenent/change nodule 83 WO
03/ 023546 PCT/1B02/ 05450 306 is housed in a headphones 3202. Physi ol ogi cal
activity vensoe3mwedul e 302 and synergi c prograns nodul e 3@tTamBe2bassed in a
belt 3204 around the waist of subject 308. Here, headphones 3202 (via
novenent i nducenment./chan I LAk Ve € nge the

f requencythgnla?%qm%]téﬁﬁf]i wgglggga?)"lg eeg,{g\;r‘%) w@?éemléﬁr}s & urrgedr%)ﬁés/di%6?aﬁusi cal

conposi t i ginple ¥hef the diffGatdeyint thowehisreptessutechhits ehepbydsi of adjecal activity of
subj ect 308. Assune that the involuntary/reflexive programto be executed
by synerd®% programs nodul e 304 for subject 308 includes the follow ng:

the determ nefid! SAalubfad GRA0AGdiRch! SAMAREY A0SR ATRbKude of a
particular 10 TAstrunent of a mnusical conpositton com g from headphones
3202 (Vi acombivaionnis inplemanahviachsamnge 700 det@dBiRap ,anambddireentofenent i s an

involuntary refl exive nmovenent fromall or an ri. . af the eardrum of
subj ect HognygmEant Here H&Wﬁ@ep‘rﬂnfi\“éﬂl?éﬁwn&ﬁﬂ%gﬁlaea#ﬁl 15 pfEd fbaches t he

ear drum of, a\fg%fcph%g?o%imta%ﬁ% %en?&%ﬂ@&ﬁ@@@iz%gﬁ)%yﬁ@gioaﬂr@é}aﬁ@ a radio that

is externa 15 s ect 308. act, the enbodi ment of "the invention
shown i n HFoGule3D4iase Aotsadlih y balt 27Qhpiciné tixowaistof suthect 388.aHer, i n t he

i nkol untary cl ass/ passi ve subcl ass d transitjons to. the.invol untar
clrigss/ r ef FERY 32373 % fioyemenign ‘?03@%@@13%%{11°§Pf€t49§? W@glgﬁtmulhrlé]%nt i on fgr
Lear ni ng Ripsginktd t&h fBE nidyeaddtke i MaRhé@itaBy Sondd Waydegdiffepsry di f f erent

types of enbodinents for apparatus and nethods, which can be used as new
resear ch tastolnsludingsvekb soue vatyspilieg bitisy tastedevi ces and met hods for the

di agnosi s and ,treat t,of. an ajl . r.ats od of the
present invent IABW%W&S&EN%‘% glgglug{oafﬂgeﬁaﬁvgg& P%ﬁgégn% iegé&éﬁéﬂti on rel ated
novenment s sideddic iptogramk fracdime 304 far tebfRer3vigl ncldey ithrg fdlshingnthed th a

pq%si ol ogical activity in a  subject with the ailnent, wherein as a result
of*-c

or r el Aeterpined sigodlgnrtGerain taste &iom one ProlngYecef the PRHEMELURHAR s perfor med
( t ; ; . ¢ flovt i i
B

subj ect's con 0 exa e subject’s condition
i mpr oves) .all e penparngf arbjdch 806 iwhame tie, tadtdr uchest the tbngan of euljecid08 ced usi ng

O or ot (SERRdLIEn 200l & B9, BRR31 e o f B Pagpent | nventon. The
FIG. 31 illustrates an embodiment involving involuntary/reflexive

20 combination as implemented with a mechanical toy 3102 according to an
embodiment of the invention. Referring to FIG. 31, physiological activity
sensor module 302 and synergic programs module 304 are housed in a strap
3104 worn around the waist of subject 308. Movement inducement/change
module 306 is housed in the toy 3102 which is external to subject 308.

25 Assume that the involuntary/reflexive program to be executed by
synergic programs module 304 for subject 308 includes the following: the
determined signal is a sudden bark or jumping from toy 3102 (via movement
inducement/change module 306), and the movement is an involuntary
reflexive movement from the eyes of subject 306 when the jump occurs and an

30 involuntary reflexive movement from the eardrums of subject 308 when the
bark occurs. |

FIG. 32 illustrates an embodiment involving involuntary/reﬂe);ive
combination as implemented via headbhones 3202 according to an

embodiment of the invention. Here, movement inducement/change module
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84 WD 03/ 023546 PCT/1B02/05450 suited to investigate new ways for treating
| earni ng di sorders, for exanple, dyslexia, although the invention is not
limted twadsie3ssaganpl e. Research by R Nicol son and A Faaaaso2/edaswed t hat
dysl exi c persons presented severe problens in sinple notor tasks (See,

Ni col son, RU6 isghpsed; irakheadphongs 3202. " Phydielrgiaali zctivtty @eddoamaiuRhonol ogi cal

Deficit," | & A rnationa ournal of Rese Practice, vol.
1(1), pp. %ﬁs@ﬁ %8@% ﬁﬁkﬁ%glosllggﬁu?e égz\g\féetl?ouﬁﬁ‘gnﬁ %%égé&{]é{ﬂ‘iﬂ thfei r dysl exic
subj ects wiwdisia off sebjécti 1808. SpHeief | hehdphBn&St 378 | Q4 t 35dCembhi Ch 1S
believed to ae an indéx of cerebell ar ef.t?r}fglt]i oni ng, @hrﬂ?ch rrar;]/ﬂ\egﬁ so be

i nvol ved i infugsmenYchangapioduledPhkastthe abibity toGhangerthgfrequeney andieki ng

saccades ( N S X 3 A.J. and an, P.., "Time
Est icﬁnati onstigqllltg%letc?fi g@?eﬁggﬁﬁﬁ@ﬁews it AOUSEH SOMROSHIP 1 dcer ebel | ar
| nvol venentsyhergicatlp eithedgeayofitt the pRosaloglRarictibity oV flbjec?388. pp. 43- 47,

1995). Experinental evidence suggests that other than cognitive processes
and the use of se¥HBl: that the, inolmtayietierver @ragiem iedbe |exered dyse of al |l of

15 these prs?ﬁéx%feésngr S hREulk B Fdr rgélpﬁtcf; ggggrgcr?@c%g gg% Efé‘l?%\%{]iggsg-{eyi ng cause

of these prob See, Everatt et exi a,

Readi ng andleteDyétedxdignal/iis aaharggedinl findquehé o mad/ofnapkasest a shapiar Vi

Rou{d edge, 1%399 .t%l exi c persons have heen shown to have difficulty with
static and TOYHER ClohI"AEE! CRERAsIFOR eung dipm deadphopes 3302 ¢viess and fine
ot or_ cont rdven@t AiduRERANHLS RbdsbTHbEANGRHSHITHEIRAL 15 gy MBY al so
show a deficit in notor skills required in speed of tapping, head-to-toe
pl acenent awePluripiyaeflexivecmeovementifionyell oopigopart bbthe ehidriasf betgectest | mat ed

t hat appr oxj Vo i percent of sanpl ed sl exi ¢, persons present
vi sual ot )gpggkélﬁnctlhf scg]%‘ St B?%eﬁuﬁmiyeamﬁ%r%nﬁgf’g‘%/%@%épg&P’Edé‘W.0f25 Based in
the above relsiear30. Nowelihagicadpitbres 32dERY 8RE bk @lradlB Ak brthf) 1ot N€

bacl%ground, we describe now a particul ar” enbodi nent ainmed to 1 nvestigate
thelutil | t yl¥ECt398s i nvention for learning disabilities in general and the

ai l ment of Dysl gXipgyl i : . repeat ed jons of about 10-15
m nutes duration eac’ﬁ?e ?Iﬁféédu%g}' tg(fjftgﬁlég{:nttvgé&lqnl S%gyBé? Fiﬁi@ 15 3paYiRabl e

i mpr ovenenhybrid leidolamnitig sttirsaihi the tigtvolunkthiyscladiyaoy €& Bilcldss ap@' rel ated to
an i npr oveg bet ween hi and/ ar m novenent and those of his

ocul onot or fgg;s‘:iﬁgﬁtaﬁlgehmmygm cgéqsségﬁ&exwe subclass.

20 8. Embodiment of the Present Invention for Learning Disabilities

The present invention also provides many different types of
embodiments for apparatus and methods, which can be used as new tesearch
tools aimed for developing novel devices and methods for the diagnosis and
treatment of an ailment. The apparatus and method of the present invention

25 comprises correlating low-cognition attention related movements that is
performed in a temporally varying fashion with a physiological activity in a
subject with the ailment, wherein as a result of correlating low-cognition
attention related movements that is performed in a temporally varying fashion
with the physiological activity, the subject's condition is modified (for

30 example, the subject’s condition improves). Depending on the ailment, the
method can be practiced using different embodiments of the apparatus of the

present invention. The method and apparatus of the present invention are
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activity. This apparatus and nmethod is al so designed for correlating | ow
85 WD 03/023546 PCT/1B02/ 05450 cognition attention related notor activity
wi th physwal agiesab activity, |ike those for keeping the bady/soaesdsng at
equilibriumon a vertical position despite small fluctuations in the

hori zont al spiesl td ivesifgate hablvaye fombreatingt lRarnisy Biselerss f@anekample,As a resul t
of repeated sessiaons of correlation of the novenent(s) with the

physi ol ogi @aslexias alihopgh thejaventipn @&Otgk"l“led&ml%?’%anmle-l east one of inproved
readi ng ability, IRITRY; of G j ' (o} api d signal
di scrim nation é{r? %élp?}égm&g@gégg '%%l?%%{tgg%‘gé(yg(hg{n(gsgg;%{cc%eﬁ%&%rpti on, which
can be t estpeseityd seacrdaprdblems Hod$mple mbratatks @Ges)j Nélsohh®YIL. aad be

correlated 10 wi th _changes i.n physj ol ogj cal paraneter, i n¢cl udi ng changes
in heart rﬁa@’Fett’W’thgl@l“éé% Ef‘oﬂ“?”c%gi’%ﬂﬁl‘? fal @é%tmé@ﬁ,iexﬁ’éf Pe, during
and after ' o] t il tye1h Nk heolagai {f any, wll
be reflect Z@% ?ﬁgﬁaé {)édmﬂopﬁq{oe?&gﬂg%ggﬁ?’n vglr'aiygb’bpg'ogg%%wmgg}'r ef l ected by

posi tron emNisdiam Fatvoem gndphyeanPeild thamdlyslexioysubieets etithraalefisitan a changes as
reflected by 15 magnet.ic resonance.imgi.ng (MRl). The epbodinent to be
descri bed, SBCHaf cTHiEpation Las twgﬁhdﬁn%ghe%%%%@hfn f I‘?Er_ebgfaﬁnt ary class,
reactive sufchidafhg, SARNMAY al36 bk fdlveddn rapid' REGhARCRoThedftJsuck2, 1S
schematically described in" Fig. 29. The enbodiment to be described may

al st fal | b rdpidheyeisadkimnaotagenday (pee.dNigglson,iRel.| Bayaedt, ddbandlBeana..wi | | be

ot ds an i 1M raTmyon, drisgodn  REdTbF Tt DRl Ao B "t or  woau e

302 resi degerdteligeIvobehlent, 200 2eedifys @A Sh S RO Bzidey, 001 asopsludze 304 coul d
be located outside or be integrated into stand 2912 which is held in place

by suppor t 47015 iPsperimental evidepse JugarbuhRbObeIPwt £0ZREDE REPCOEEBl ¢ 2904.
Support 29244 e hs 8fisdcfi€ndal Mdbrrfalich Ay BOIhd SnddBROAS, bR ©r2904 T hr ough

pi votal neans Tocated e ce ans to nove up
andislown t hieessipdelsemt, peiblieg ROO4iminy compenatt asrthe andatyinge vaiserofact uat or

2906 or any, ot her suitable neans |i, a_ pneunat j actyator. e or nore
actuators é‘é‘??el?éc.’tﬂ?@ﬁt.(gﬁugv?rauﬁf ‘%llot ﬁOt%gﬁgecﬁ?ijsﬁ}ﬁ%W?’ egg@g,an he actuators
will, in fagfexid Vis Bl%dtIﬁ‘tléh@onaPﬁroE%sesg’X@H@t&vVPR%u@é‘d‘gH,altgf)Q).% could tilt

u
the table towards the right or left side of the subject-facing stand 2912,

and- anot her act dystaxigrpgrsels have thgomskievn ke haveodiffiodiybwitk staiesndf  subj ect
dynamic balance, manual dexterity, ball skills, gross and fine motor control

20 and production of simultaneous movements. They may also show a deficit in
motor skills required in speed of tapping, head-to-toe placement and rapid
successive finger opposition. It has been estimated that approximately fifty
percent of sampled dyslexic persons present visual motor deficits that could be
long term and hereditary.

25 Based in the above research findings and on those earlier mentioned in
the background, _we describe now a particular embodiment aimed to
investigate the utility of this invention for learning disabilities in general and
the ailment of Dyslexia in particular.

. After repeated sessions of about 10-15 minutes duration each, the

30 subject will experience a measurable improvement in his learning disability.
This improvement is correlated to an improved "synergy" between his
hand/arm movement and those of his oculomotor system with physiological

activity. This apparatus and method is also designed for correlating low-
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308. Afewmllimeters tilting and back to the horizontal position wll
take place during the ST intervals programred at nodul e 304 and commanded
by 86 WOMIBI3028846 PCT/ 1 B02/ 05450 nodul e 306. The bal an®atgBsyei4em of

subj ect 308,  includi g cerebellar and vesti uleir . ch%ni Smf* will react in
syner gi ¢ AT RfteHIOH; quat.eti,@pqtera|a§t\l,\fﬂ§’c§vﬁ | PIRYPIFE A llvi%e fth the heart,
f or exarrp{h se f%r k@%&i@qﬁ%%ﬁsﬁ’staﬁ B et q%@@oﬂ’ﬂng g)g ygjeﬁﬁtap?bgmoﬁraw a series

of sinple designs y copylng -wth pen 2 , as closely as possible,
with wit tespitesandl 202@4tions idé@si hprizoB@l pogitiomtofc table quapbich2Ba 6 resting on
a digitalized 2913 table which |lies above stand 2912. Note that dependi ng
on the antf e f¥d8he table tilts, the novenent performed by the subject

may be reactiveeka: 5NRpekd @6diodBUsticorelatbh 3F tHembrArhySOwiteep  hi s or
her bal ance or reflexive where the subject does not have to react 10

vol unt ar i the physicdegicdd aictinity. thOsebjsesswilbexinhiy at dedstigne obpmprayed seri es of
papers 2916 .cont.aj.nin di.f ferent designs 2918.. The desi.gn.h to be

depri ved BRdihes Rilt @8%’56‘?11’70 eg&?ﬁ@?na%n&q%réﬂj@ﬁoﬁlg K gcs %rh%?ti ve

at t ent i ongRRBSARNKISATnd/OR Redb8O i lafld/or tddatel endrky UsAsDAIDOE WEGRS, such that
at each, and preferably by wrel ess neans 15 conmanded by nodul e 306, it

i |1 uni nat esn be testadrbystantlard msthofls fmm ferarp PBesides \ihey eacbpgerrdjatete | i ne 2918,

t occul gnmt qr._syst e . € Wi, aut i. cal react, at any
R e e g e e T S R e W
syner gi ¢ SRV ehatclfrovdrtibalt deevine Betweey,CheforeMdweme and afiér dehdondrands, eyes,

both legs_and all the bal ancing systemw Il becone_in is way 20
syner gi calmproyed meprecerneiylly PhikeitsiBgitany, Wﬁﬁeéﬁﬂe ‘?f{FY/iofl?/ .°¥The

digitaliz t gb gl , efRbdd oYy WokisheSsmiIEaRs to a
conput er ?[g)rerm u{:lganég%jn blsf?llnvm&]%?&ibﬂe@%erfjes geg%ar enty ‘t’ﬁg ltﬁjﬁgse skilled in the
art, that tspageplandPEDe andlar dyestenguibrbreiopyghanges osnesileeted ahy be

guantitatively,K assessed at nodul.e. 3 by .c uting data sent by the
'di]%nt al i zEPERGH £ospBaNFe W@%ﬁ&@%&ﬁ‘ﬁ%e 03{%“}&83‘”(:%?%‘?’8& Bn when their
novenent s Ra&ﬁuﬁpbmﬁm%%%mmm if e olrtdry @fass,4BicEiot sdfask he/ she
notices that are copying) but perfornmed in synergic correlation with the

physi ol ogisleain aicdciipe y,2, ouisfarensn to Big. 2211 shsaiafieally deseribedan Fige and
a1 o 4 Y e RO RO S, R T
class, reflexive subclass as will be described below.
20 In Fig. 29, a subject 308 stands on table 2904 and holds an illuminating
pen 2908 in one hand. Physiological sensor module 302 resides inside a belt
2902 whereas synergic program module 304 could be located outside or be
integrated into stand 2912 which is held in place by support 2910 which is in
turn linked to support 2924 of table 2904. Support 2924 rests on the floor 2926
25 and is linked to table 2904 through pivotal means located at the center of the
table 2904. Means to move up and down the sides of table 2904 may consist in
a servo-motor actuator 2906 or any other suitable means like a pneumatic
actuator. One or more actuators can be used. Due to pivotal means of support
2924, the actuators will, in fact, tilt the table. As for example, one actuator
30 could tilt the table towards the right or left side of the subject-facing stand
2912, and another actuator may do it towards the front or backsides of subject
308. A few millimeters tilting and back to the horizontal position will take
place during the St intervals programmed at module 304 and commanded by
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Enbodi ments of the invention are directed to act as pacenakers adapted to
interact with a subject's nuscul ar, skeletal, and/or nervous system 87 WD
03/ 023546WeB/2Ba2/ 05450 For exanpl e, such enbodi ments n@®CT/IBOBORSE Or may
be integrated with ject's nusgul ar ele nervous system
and with meduls élt%esb“‘g[I Be eEms 0 WJ%CEIC%?R% l%ﬁ‘frg C?I;aﬁé‘ nventi on

| nteract s, Wihhat it Mérﬁs%ﬁ S e:rmma&{oﬂl iRORMieKl iRENOUS SYStem So
as to causééytl Ee su8§ec or ﬁeaﬁg géglhj egct S prost“r/]em S 1to nove, where such
nmovemnent sadtivityuliks withothe heact dot mmxd@cdﬁdhm@m&)tlmhesubwtﬁﬁ)&géﬂ cont ai ned

herein. It should bea aret ose Lled in the art t enbodi nents
of the |n\V/‘éle‘§aB‘hV %t Hﬁﬁet Sl&f‘%ﬁﬁé btyhcé)pylgﬁa P‘atnag%okg process

folsl owi ng,$ rogélgaals \Rﬁ%ﬁw%h vRftig @Ban¥eld22a6n @blighs 2RBCHERAL oaNd i nj uri es.
10 10. Concl usi 'e sone enbodi nents of the present invention has been

descri bedpamn@946 restinghmui digitalizaddd 14t teblg Whﬂﬁh lieg ahee Hawh2Phesent ed by way

of exanpl and not, neant .to .|im.t Il be
understooglsbey&f‘#é@gni@ é)%q“f %‘Hgl? H‘afﬂg tﬁ‘?]f {lﬁa@e%f\{%ﬂg@%ﬁ%ﬁtﬁg in form and
detai | mayybe B hm'ﬁ?'b@'rébcuw WHQY thedB djbbtinﬂ@l Jolamripesa@piokeep and scope of
t he |nvent|on as defined in the appended clains. Thus, the breadth and

scope of hiseonhes dakangenpemefiasives Wbatedthengibiasé doesrinok daks te Heact
above-descri b odi nents, but should be defined only in
ag®or dancé® Wfaﬁﬂfﬁgl%éi% %\I}\n&rgg claims and their equi val ents. 20 Each
docunent citedOmer®idion maydnebde capydigarsatiedobyapesf 29@namtdimngt s entirety.

88 WO 03/ 023546 PCT/ 1 B02/ 05450 WHAT | DJS. 1. An apparatus for
pronot | ngdﬁﬁ\y‘é‘ﬁé}?ﬁ@nﬁ)ﬁ %185%] gign hag & ?%P‘H‘éwe% %{J%‘?%‘?&JF ?J'Ed Branms nodul e

that diregls 3l gﬁﬁgﬁ%onfg% EdnftiveSattRRBR A dnini¥s YPQQ 2§@85 hbre. wherein

said synergic pro ul e causes generation of | east one signal,
sti mul us, irsidef ilnnenatingeneans ssehi tanaswacks and prdclebkyé!}fmrde@ meansesponse to

Pl oot nes B Hhahie ST Pl b e Sy e o 521 0
While copying the line 2918, the occulomotor system of subject 308 will
automatically react, at any sudden change on the illumination around the line
being copied, in synergic correlation with the heart cycle. Movements of the
hands, eyes, both legs and all the balancing system will become in this way

20 synergically correlated with physiological cyclical activity. The digitalized
table 2914 is linked, preferably by wireless means to a computer in module
304. It will become apparent to those skilled in the art, that space and time
parameters for copy performance can be quantitatively assessed at module 304
by computing data sent by the digitalized table 2914.

25 Ilhprovements in eye/hand correlation when their movements are not
commanded by the free will of subject 308 (he/she notices that are copying)
but performed in synergic correlation with the physiological activity, can then

be followed in a qualitative and quantitative way.

30 3. Implementation of the Present Invention in Pacemakers, Bio-
mechanic/Prosthesis and Rehabilitation

Embodiments of the invention are directed to act as pacemakers

adapted to interact with a subject's muscular, skeletal, and/or nervous system.
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to reduce neani ng and/or enotional content to said subject, wherein each 10
signal and stinmulus is froma pool that conprises signals and stinmuli that
are senswa @lgssender st andabl e or recogni zabl e by sai d sugTasn2/03bEr €i N
timng of _ said rmver?ents i S based on at |east pri rrar%/ correlation factor

and a se Eo e5Amgp1e.08Uch| ernbQsmenis iRAY; INffTaGt T maY; ﬁFqgﬁaé 4 Wit el ation
ractor 1 Sefiftcel Thiedia? st a&cﬁo@ﬁh@oﬁpwﬁaﬂt Sn@ it fubg% ged with

r ef erentl al “poi n an I ntrinsica vari abl e cyclica si ol ogi cal

acti vi ty; psisthesis.n Inadudh sedodoanys, e medeahommtéracttsamth $hedzaibgﬂ:cm ned based

on: (a) fluct atlgeri {) nagjéon results of a first functlon d 20 (b)
fluctuati H‘h‘éc Y SHEEIR HETYoYs SYSIEH 0 for callsp dhe W“s‘itcﬂrcf fcal activity
el apsi ng m@%@ € Brotitests\18 HbveS %&emxﬁm%ﬁleﬁfs lﬁaﬁdésvmosegaxeaﬁwgs of said
novenent s er |n sal quanflty of cycles Is based on results of a second
function. a@iﬁrding Tchehaampetnagmmn‘inadl laéremn] , Itwhemléme aparknhby et s conpri se

at | east aqn S ect I e qr.nore parts of
sai d subj gﬁﬁ ‘g t(l}é?}t tg?t ‘?q%?qdjsmgﬁﬁlo’lyﬁ’l\? %ﬁ lﬁ%‘f{’ ‘B%?ﬁ‘é 1 hereof, or
any non-| il ReabigtatioR) ﬁ@ées@%l@dﬁin?%ﬁﬁgﬁcﬁ hﬁfe?@ntloﬁ@rasmbl@f&s Sfilel MOVenent s
produce a sensorial effect on afferent pathways of said subj ect's body. 89

WO 03/ 0238epbdanCaid BPRI5450 3. The apparatus of claim1, wherein each
signal and stinulus is selected fromsaid pool using a quasi-random
funiction. 4. The apparatus of claim1l, wherein each of said groupings 5
conpri sesi@ne Qondélsienof said novenents. 5. The apparatus of claiml,
wherein each of said at | east one si gnal, stinulus, or force is determ ned

SO e oS AN eate PLLYe MPRLIG e or, SRt gpel content  to
Is:’“g;:a?t i g?llncﬁv'u%dﬂ; Ssh&ii)l?l‘ﬂé%'d@x@to@fl IR h AR BRkeltSd BRSAY PRxaBpEs at | east one
only, and not meant to limit the invention. It will be understood by those
15 skilled in the art that various changes in form and detail may be made therein
without departing from the spirit and scope of the invention as defined in the
appended claims. Thus, the breadth and scope of the present invention should
not be limited by the above-described exemplary embodiments, but should be
defined only in accordance with the following claims and their equivalents.

20 Each document cited herein is hereby incorporated by reference in its entirety.
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force. 15 7. The apparatus of claim1, wherein said first function and said
second function are each based on at |east one linear, non-linear, fractal,
det er m ni ®ta @3/0ek@6s, or quasi -random function. 8. The appacarme2/aefsscl aim 1,
wherein said novenents conprise 20 changes in state of novenent of said
subj ect. 9. WHAEIRGHAIMED 8ot i ng nmovenments of a subject in a tenporally
varyi ng fashion,;conpgjsi teps of:. (1) determning timng of said
movenents based 6n at'“leéli ﬁaratgg iorprﬁrﬂlgpg}néo%‘\o@?&??tﬁ)n(’% agt §PoIssid a
secondary ceampeisitfgt on factor; and (2) causing generation of at |east one
signal, stimulus, or force according to said timng, wherein said
novenents are per f or rfe8YIEFBIC PE_gIaMS anadylesthpigdisgcts eaid tmevemesisgnad , st i mul us,
or ferce, j Q%ﬁh f ' - t one.signal, stijulus, or force is
det e?m’ nedmggﬁ)gtsan? 0 reaggae&?r‘érgnﬂeéelé%%glnﬁ?lgrl%l%Rg?gr?m%lm g% 0 said
subj ect, whgmerdatioeaf bt kagramk sigdl, Stimillsysr foice, fWiRia sR@OhotdhfintCONPr i ses

signals and sti gt].ll i Cghat are sensorially understandable or recognizable by
sai d subj ect’® PSHOWRSD L) despsnss Briridpuolensiaong sighalr stimubisi or geicemr v

correl ati onyfi@&h@hucH &t S&d 5181 h ' mept.s are synchroni zed
with referenti al p%i nts of g%]s@l%ﬂ% ?%Hélf gtg I?I?Zé%\l;gzr}%égb %ét%%fl?dc%@/as

physi ol ogi ctal redisei meaning andfonteercgionalsaintens &6 Gaithsybjed) Wabain esthf act or is

detgtmned .5 based.on: (a) fluctyations based on results of a first

functi on; eas’ﬁ%]ai)?})f%}’ﬁ@?ﬁ&’i)r%’ﬁ‘sa B%‘l%{éﬁatﬁmé’naﬁa%glﬁlﬁ/a@ stipelf ghat afe sai d

physi ol ogi cghsoaially Vihdets@hBE HOreBSIMEAR BNYaid Wbio bd; %ﬁ{f ts or any
two groupi ngs ofysai d novenent se, @éwnherei%nsaéi d du(ghtalf}%lgldgﬁ cycl'es is based
on 10 resuids meopemenssdenkpsedimet rlodeastl 8. pritherynettaationf fatt@i anda wher ei n
each si gnal t] i sel ected from said pool using a quasi-random
function. fgé@%@#ﬁgéir%@ﬂg%ugf claim9, wherein each of said groupings

conprises one or nor evigfeis ahid PR rfelatibd- fadlde i{BERAMINGH s6/tBAitM 9, wherein
eaclfg of said at |east one si gna[ , )
said movements are synchronized with referential points of an intrinsically

variable cyclical physiological activity;
wherein said secondary correlation factor is determined based
on:
(a) fluctuations based on results of a first function; and
20 b) fluctuations based on a quantity of cycles of said
physiological activity elapsing between any two of said movements or any two

groupings of said movements, wherein said quantity of cycles is based on

results of a second function.

25 2. The apparatus of claim 1, wherein said movements
comprise at least one of:
@) all of said subject's body;
(i)  one or more parts of said subject's body; or
(iii)  any living system or any parts thereof, or any non-living
30 object or any parts thereof, for which said movements produce a sensorial

effect on afferent pathways of said subject's body.
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stinmulus, or force is determ ned so as to reduce direct and associ ative
meaning 20 and/or enotional content to said subject. 13. The nethod of
claim9, waoem@ess4at | east one of initiation and term natiraT/iBh2/eash
novenent is based on said at | east one signal, stimulus, or force. 25 14.
The nethod of chai m Ppe YhRERLS 0B Aafin 1 Wibrelilehisighabagd s@ndlus Second
function are each based on at |east one |linear, non-linear, fractal,
det er m ni ssdlectarhfrom, saidrpoqLiasing 2 awasbrandomdungion. 30 15. The nethod of claim
9, wherein said novenents conprise changes in state of novenent of said
subject. 91 WD 03/023546 PCT/1B02/ 05450 16. An apparatus for pronoting
novements of a gubj eqhe appaamisi 6 t@imal,syhee@ eachr ofjsaids grwopmee t hat
directs said novenents in a tenporally varying fashion, wherein said
synBr gi ¢ proypuses one dumerecf 58O edffer at i on of at | east one signal,
stimulus, or force, wherein said novenents are perfornmed in response to
said at | east one signal, stinulus, or force, wherein timng of said
novenents is based omhatappgams of qiimmar whemin edcht ofosaid faadeast onhiat i s
determ ned so that said novenments ,argssynchroni zed wit referential points

of an i nt r siganle slimylugaer farmeds dgermings spiy &o AYER g%i?"téi‘&{iif\%ioﬂ?.“’io 17. The
appar at us %Ie&ﬁ{n ia%/%?gmm&{a%&t&ﬂ‘wsﬁﬁ sn%}écq‘ at least one signal, stinmulus,
S e

or force i rmned so as to reduce nmeaning and or enotional content to
sailg subject. 15 18. The apparatus of claim 16, wherein each signal and

stimulus is fraoama pool that c ri ses,signal.s and i mul.d that are
sensorially un@_erst B&Bﬁ’aéat_b‘? Ofgg r%’gfﬁe& %)}eaggfn&e §ffj%ljﬂ§lgton aﬁg' The
appar at us Qénﬁﬁzﬁ{y@&@ach%@%%éﬁt%ﬂjaged biilkdi@ aClbast @hélsighdl, sthwelognts is al so
based on a secondary correlation factor that is determ ned based on: (a)

fluctuati ofiercbased on results of a first function; and (b) fluctuations
based on a quantity of cycles of said

15 7. The apparatus of claim 1, wherein said first function and said
second function are each based on at least one linear, non-linear, fractal,

deterministic chaos, or quasi-random function.

8. The apparatus of claim 1, wherein said movements comprise
20 changes in state of movement of said subject.
\
9. A method of promoting movements of a subject in a temporally

varying fashion, comprising the steps of:
(1)  determining timing of said movements based on at least
25 a primary correlation factor and a secondary correlation factor; and
(2)  causing generation of at least one signal, stimulus, or
force according to said timing, wherein said movements are performed in
response to said at least one signal, stimulus, or force, wherein each of said at
least one signal, stimulus, or force is determined so as to reduce meaning
30 and/or emotional content to said subject, wherein each signal and stimulus is
from a pool that comprises signals and stimuli that are sensorially

understandable or recognizable by said subject;
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physi ol ogi cal activity el apsing between any two of said novenents or any
two 25 groupings of said novenents, wherein said quantity of cycles is
based on woesuwksseof a second function. 20. The apparat us RET/IBOZIFIFA9,

wher ei n" each of said™groupings conprises gne or nore.of said novenents. 30
21. The apparatus ofvhetei said Primgssceralatan dagtor & deteringdos® Ml said  second

function are each based on at .|east. o0 1 : AN E ; actal ,

det or i ni i et g QuslprirR N RRaehRE HoinS Af sn AFESsally

PCT/ 1 BO2/ Q314 cy@fical Ph§sidRReaRadivitof ael ai m 16, wherein said nmovenents
conprise at |east one of: (i) all of said subject's bo%\é; 5 (i) one or
nore parts of said sdistedet sad pisgyndagy G?W‘Plﬁtl%{]faﬂp@i Ko % or any parts
t her eof , s g% non-living object or any parts thereof, for which said
novenent s *pi6dlite a sensorial effect on afferent pathways of said

subj ect's body. 10 23. THmcappansdassl of resils ohalfst fwhaiog; andeach si gnal and
stinmulus is selected using a,quag%-random functio par at us of

. 24. The..
claim 16, wherein e&®h offlusBiRdoNg s pn ofhé:‘!uagﬁlgnﬁf],CYEItef rﬂfl g@,apor force is
det erm D e, B fichadkiSaY gﬁgg{% B Ive@DbhyPSRPGH sald MBverddnty@anmyRgoand/ or

enot i onal 0 sa ect. 25." The apparatus of claim 16, wherein
at | east @raipafgsiofi ddidtmernend, wherer natiquanfy efacyrlesoisebased ons based on
said at |east ope si %?I stimulus, or force. 20 26. The apparat us of

cl ¥l m 16, TGS f #56CQNY THSH8ent s conprise changes in state of novenent of
said subject. 27. A nmethod of pronoting novenents of a subject in a
tenporally 25 varying fashion, conprising the steps of: (1) determ ning

ti mng of saidlfoventhet methad &f CWQE Vhersin e@hpﬁlgffﬁira?déﬂmu Saffi on factor so

it nai cAPPYo BT beg SRR A Tl hnclifi or ent el pornte of an

15 11. The method of claim 9, wherein each of said groupings

comprises one or more of said movements.

12.  The method of claim 9, wherein each of said at least one signal,
stimulus, or force is determined so as to reduce direct and associative meaning

20 and/or emotional content to said subject.

13. The method of claim 9, wherein at least one of initiation and

termination of each movement is based on said at least one signal, stimulus, or

force.
25
14. The method of claim 9, wherein said first function and said
second function are each based on at least one linear, non-linear, fractal,
deterministic chaos, or quasi-random function.
30 15. The method of claim 9, wherein said movements comprise

changes in state of movement of said subject.
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activity; and 30 (2) causing generation of at |east one signal, stinulus,
or force according to said timng, wherein said novenents are perfornmed in
response Wwmo @sanss4at | east one signal, stimulus, or force. PEI/1BRR/R5023546
PCT/ 1 B02/ 05450 28. The nethod of claim 27, wherein each of said at |east .

one signal, sting, us,Asr appirasi $ord?r6ﬁ16ﬂir_iﬁdm%%lﬁ§nt§Oofegu‘é@bj@&,ani ng and/ or
enotional content to said subject. 29. e nethod of claim27, wherein
each si gnal CAMEISEYE nulus is froma pool that conprises signals and stimuli

that are sensorially .St I recogni zabl.e by said .subject. 30.
The method of claim 2%%?@?‘?@%?‘%%@%6 &'étr & 5%%‘?@8?”%116 Het er ni ni ng
timng of swimgorslyevieying fhdtar witeréih saroinetdd ProgiriMioduEEAaRbat i on fact or

and secondary correl ation factor, wherein said secondary correlation
factor that8nsaten of af kast ngsugnabrstimulys, pr fRseqs avhessin spidswavesentesul ts of a

first functjgn, i.ons_.b n._. u i of .cycles of said
15 physi ol og?@gr@g}gﬁ \% trggﬂg)ﬁ%é;?? ﬁgltab%tt I\%gszgongn@lg{l@\bg{g#h}s‘éi §* rﬁ%&rents or any
two gr oupi whereiaftirsinigchf reaidenerémentsvivelbgéd o6 at %aﬁﬂ@?ﬁhia)/y ebrr€lytednes 1s based
on results, of second func(ii on. 31. The nethod of claim30, wherein each

of said grodpPhdat Bo CepReS &8 g‘ﬁfe sgifl WOYEGHS S5 SYRDVERMER SViths2. The
met hod of  CloplrdRtidPpoitl @ 8h 'ihtﬁﬁéi?ali;x Vasibblb U%f&a?@hﬁﬁ%@@dl%ﬁi\ﬁﬁg ond function
i near, nonh-I1i near, ,

are each based on at | east one acta determnistic
chadd, or quasi-random function. 25 33. The nethod of claim 27, wherein

sai d novenents ri.se at least one.of: (i) all of said subject's body;
(ii) one or nor gﬁpqgrt CoPPIHN g{lgl]agl&tlgswggrabm 649&1 ‘3105% 2 Jeagtrdne) i vi ng
system or afighapadgtinsultif)eserce 9§ dRRYMARA-doi ¥ AP re@Rkembaithe 394 Harts

t hereof, for which said novenents produce a sensori al ef%ect on afferent

pat hways ofmagfiogaligpfeat to saidwinject.

15 18.  The apparatus of claim 16, wherein each signal and stimulus is
from a pool that comprises signals and stimuli that are sensorially

understandable or recognizable by said subject.

19.  The apparatus of claim 16, wherein said timing of said
20 movements is also based on a secondary correlation factor that is determined
based on:
(a) fluctuations based on results of a first function; and
(b)  fluctuations based on a quantity of cycles of said
physiological activity elapsing between any two of said movements or any two
25 groupings of said movements, wherein said quantity of cycles is based on

results of a second function.

20.  The apparatus of claim 19, wherein each of said groupings
comprises one or more of said movements.
30
21.  The apparatus of claim 19, wherein said first function and said
second function are each based on at least one linear, non-linear, fractal,

deterministic chaos, or quasi-random function.
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94 WO 03/023546 PCT/1B02/ 05450 34. The nethod of claim 27, wherein each
signal and stinulus is selected fromsaid pool using a quasi-random

functi on. webes/ozssae met hod of claim 27, wherein each of sai dcviBbzesso one 5
signal, stinulus, or force is determned so as to reduce direct and

associ ative neaning and/or enotional content to said subject. 36. The

met hod of cl ai rrg%? erei n at g st gne of.ini.tiation and t.erm nation of
each novenment i &4 baself BRPAAPYOL IR 10 WEREITal) OVemENS, COIPTISe, 10 £ or ce.

37. The nelheskiehe 6f:al m 27, wherein said novenents. conprise changes in
state of novenment of said subject. .15 38. An apparatus for pronoting
nmovenents of a subje@), dbabsidsuvgectabediier gi ¢ prograns nodul e t hat

directs said m)vemené in_a ter‘rIpor 1y v rl}f)i.ng %a hi on, wherein said
syndrgi c prograns no fh e TAY Oed’éﬁéf’g%%@% o HREe more triggers,
wherei n sai d nmovenentif) ar shyPeVih®Eyeesh onaPpdr8 IRQBSE of fhys@indiiange or nore

triggers, wherein timng of said novenents is based on at |least a prinmary
correl at i onbieeiceioanyt paits theregbt kor nviiel said mpwamenss grodies, entsascsiabr e

synchr oni Z%&?c\’t\jo%gft%;%%%a‘?%&%éof@%ﬂh%@és baor&zii ntrinsically variable cyclical
a y. . e

physi ol ogi activi paratus of claim 38, wherein said one
or nore triggers conprise at |east any conbination of signals, stimuli, or

forces 40. The aggarat us of claim 38, wherein each trigger is determ ned
solfs to reduce2feanilig2RRMRBT Ot dhayhereincach sigpaland diewlsdet . 30 41

The appar aEéiéc%tQ&uﬁll;%\gﬁagﬁ—?n%ﬁrfﬁ{uﬂio%‘?‘i d one or nore triggers conprises any

conbi nation of sig stinmu wherein each signal and stinmulus is
sensorial |y understandabl e or recogni zabl e by said subject. 95 WO 03/ 023546

PCT/ | B0O2/ 05450 2. e appar at us, of ai,m 38, erei, id timng of said
movenents is al Qg baig aBl?fB%l Slog%atm’afése%}l?ﬁﬂﬁlﬁﬁc 81£' F%‘Hﬁﬁ?ﬁ‘?t Pi%tor that is
det er m nedghagediffus, or force is determined so as to reduce direct and associative

15 meaning and/or emotional content to said subject.

25.  The apparatus of claim 16, wherein at least one of initiation and
termination of each movement is based on said at least one signal, stimulus, or
force.

20
26. _ The apparatus of claim 16, wherein said movements comprise

changes in state of movement of said subject.

27. A method of promoting movements of a subject in a temporally

25 varying fashion, comprising the steps of:
) €8 determining timing of said movements based on at least
a primary correlation factor so that said movements are synchronized with
referential points of an intrinsically variable cyclical physiological

activity; and

30 (2) causing generation of at least one signal, stimulus, or
force according to said timing, wherein said movements are performed in

response to said at least one signal, stimulus, or force.
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5 (a) fluctuations based on results of a first function; and fluctuations
based on a quantity of cycles of said physiological activity elapsing

bet ween awp @wa3sab sai d novenments or any two groupi ngs of pCIaiBd2/emasenent s,
wherein said quantity of cycles is based on results of a second function.
10 43. The appagat us The mbtabatnoB&,lamhw ewhein dadhnof baigiatdbasy onari abl e
cyclical physiolog al vity is related to said subject. 44. The

appar at us &0 béltl%“i‘@ é’?@i i dafermingd r5on é%megiw;awaﬂné angreycl i cal

physi ol ogi Eﬁbtlé&é]'cﬁh&){ttb% d%lﬂgg d to other than said subject. 45. An nethod
for promoting novenents o ject ina tenporally varying fashion,

conprising the steps of: (1) causing generati on of one or nore triggers
based on at east.a prj correlation factar ha s determ ned so
Chat sa1d movendie. dHE HEhHERY GRS Rher efdr oAl 40 SURMES o1 an.
i ntrinsi caklon V@rp&m thaf Y&drhfiftbs By oérﬁglsfaﬁ{uha%atv'a;ev seﬁﬂﬂiaﬂé) di recting

sai d novenents in accordance with Said triggers. t hod of
cl ai m 45, whdargtandabld of reengnizablabiysaidrsujget. s corrprl se at | east any

conbi nation of signals, stinmuli, or forces 47. The nethod of claim 45,
wherein each trigger is determned so 30 as to reduce neani ng and/ or

enot i onal cont enp, tomglng:tmbjfggﬁmﬁGWmeg%t&zégzﬁ@ﬂ{%g{,ﬂlﬁqs’%05450 48. The

nmet hod of claim45, wherein said one or nore triggers conprises any
cort®i nation of si gnaldstezmiting iiming of sémedvemsatshbasedynalat denst saidi nul us i s

Censo ot YRR TS ARAP Sy ONE ol ARV Bgbn S5 T

causi ng gemaﬂmrymoﬁélaﬁamfhcmnmaotsdaaerrﬁnﬁerdltggar@n :al so based on a secondary
correlation factor that is determ ned based on: (a) fluctuations based on

results of a first fHcti @HCtuétHH‘SPGSquWpﬁﬂﬁslcﬁﬁglfﬁéyé‘ﬂlo@na@ quantity of
cycles of said physi @ho9i ¢@ltuations based on a quantity of cycles of said

15 physiological activity elapsing between any two of said movements or any two
groupings of said movements, wherein said quantity of cycles is based on

results of a second function.

31.  The method of claim 30, wherein each of said groupings

20 comprises one or more of said movements.

32. The method of claim 30, wherein said first function and said
second function are each based on at least one linear, non-linear, fractal,

deterministic chaos, or quasi-random function.

25
33.  The method of claim 27, wherein said movements comprise at
least one of:
() all of said subject's body;
(i)  one or more parts of said subject's body; or
30 (iii)  any living system or any parts thereof, or any non-living

object or any parts thereof, for which said movements produce a sensorial

effect on afferent pathways of said subject's body.
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activity elapsing between any two of said novenments or any two groupings of

sai d noverents, wherein said quantity of cycles is based on results of a

second fuwetemss4d5 50. The method of claim45, wherein saad/iBn/oinsically

vari abl e cyclical physiological activity is related to said subject. 97
34. - The method of claim 27, wherein each signal and stimulus is

selected from said pool using a quasi-random function.

35. The method of claim 27, wherein each of said at least one
5 signal, stimulus, or force is determined so as to reduce direct and associative

meaning and/or emotional content to said subject.

36. The method of claim 27, wherein at least one of initiation and
termination of each movement is based on said at least one signal, stimulus, or

10 force.

37. The method of claim 27, wherein said movements comprise

changes in state of movement of said subject.

15 38. An apparatus for promoting movements of a subject,
comprising:

a synergic programs module that directs said movements in a
temporally varying fashion, wherein said synergic programs module causes
generation of one or more triggers, wherein said movements are performed in

20 response to said one or more triggers, Wherein timing of said movements is
based on at least a primary correlation factor that is determined so that said
movements are synchronized with referential points of an intrinsically variable

cyclical physiological activity.

25 39.  The apparatus of claim 38, wherein said one or more triggers

comprise at least any combination of signals, stimuli, or forces

40.  The apparatus of claim 38, wherein each trigger is determined
so as to reduce meaning and/or emotional content to said subject.
30
41.  The apparatus of claim 38, wherein said one or more triggers
comprises any combination of signals and stimuli, wherein each signal and

stimulus is sensorially understandable or recognizable by said subject.
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42. The apparatus of claim 38, wherein said timing of said
movements is also based on at least a secondary correlation factor that is
determined based on:

(a) fluctuations based on results of a first function; and

fluctuations based on a quantity of cycles of said physiological
activity elapsing between any two of said movements or any two groupings of
said movements, wherein said quantity of cycles is based on results of a

second function.

43.  The apparatus of claim 38, wherein said intrinsically variable

cyclical physiological activity is related to said subject.

44.  The apparatus of claim 38, wherein said intrinsically variable

cyclical physiological activity is related to other than said subjeét.

45, An method for promoting movements of a subject in a
temporally varying fashion, comprising the steps of:

1 causing generation of one or more triggers based on at
least a primary correlation factor that is determined so that said movements are
synchronized with referential points of an intrinsically variable cyclical
physiological activity; and

2) directing said movements in accordance with said

triggers.

46. The method of claim 45, wherein said one or more triggers

comprise at least any combination of signals, stimuli, or forces

47. The method of claim 45, wherein each trigger is determined so

as to reduce meaning and/or emotional content to said subject.
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48.  The method of claim 45, wherein said one or more triggers
comprises any combination of signals and stimuli, wherein each signal and

stimulus is sensorially understandable or recognizable by said subject.

49.  The method of claim 45, wherein step (1) further comprises the

step of:

causing generation of said one or more triggers also based on a
secondary correlation factor that is determined based on:

(a) fluctuations based on results of a first function; and

fluctuations based on a quantity of cycles of said physiological
activity elapsing between any two of said movements or any two groupings of
said movements, wherein said quantity of cycles is based on results of a

second function.

50.  The method of claim 45, wherein said intrinsically variable

cyclical physiological activity is related to said subject.
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