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| NTELLI GENCE FOR THE SUPPLY OF HI GH VOLUME H GH SPEED MULTI MEDI A

TELESTHESI A, TELEMETRY, TELEKI NESIS) TELEPRESENCE) TELEMANAGEMENT, 5
TELECOVMUNI C{d dohdsaso AND DATA PROCESSI NG SERVI CES FI ELD OF F@ENQ%WI ON 10
The present invention relates to nethods and apparati involving distributed
and networked autopoietfc artificial intellligence systenms with applications
in a nupber of areas, including conputing, industrial production,

education, entertaj i i {cularly,
al t hough not excl %@\%ﬁﬁé&&%@yﬂ( ?k%ﬁbﬁédawgg" %ﬁ%’%ods and
apparati adapted to AREWIGIAL $NTEALIGEMICE FORCTHE SUBRLY OB HIGHMOLUMEgr at ed
network systens which Pl QﬁEEJ Mﬁiﬁ'ilﬁﬁ}\'ﬁgﬂﬁ{ﬁsﬂﬁﬁﬂﬁﬁﬁgns' ng, action,
managenent and conmuni cati ons operations and activities and referred to as
tel esthesi a (renote sensTEFKINERIS.UTELEBRESENGE, SEIRMANAGEMANTy of renpte
spaces and dewy ces (renote AN A WEK STEM ENDONED W TH

DI STRI BUTED PCT/ NZ99100062 20 neyggéaeﬁn@r%éé\%ﬁ D S/lé\lﬁgal par aneters),

t el eki nesis (renote nechani cal HATARPPOCESSING SEBVIEES (i nt er per sonal

audi o-vi sual interaction at distance), telenmanagenent of renote devices
(such as renote operation and control of conplex plants, renote nanagenent
of energy supply HED QEIHE INNENTIQN-comuni cations (transfer of information
of any kind across distances), 25 and enable the provision of related
services to third parties. The invention also relates to systens, nodels
and net hodol ofl es for Tingeprasant inyaptios yelateasto MEthpACREBRAONIaT ANTENg NVENT! ON
1 8 OV 2002 VO 9ReiBhal onfrHebatod MiRporenOelticlal fub ol W RE MRS, 2
nunber of domains of economc activity related to the use o? net wor ks have
entered a phase ofppliegsiods t @cendluopet a0f @rReagdnciadies ecatmvitings industriatie

appli cati ons redulsbifigioh\Gdisfion! ARLAAKKEH RO S raREdRhuRgkdnl !
conmputing, networks of 5 electronic devices of various kinds, and various
fornms of artificilMpre partitylarlye mithoughdnas gxelusivelysthenryesant linvestiom reltaki ng,
education, enfeer tgi piRiMas BRR! dobarafiCh@ibhdd 16 ErRBRdafbblidta! bodtatel gha® Of

t el ecommuni cations, energy supply and use, water distribution and nmany
facets of |ocal an@ntain dtagrateshpetwobknRYstemsawhichrpr@uides) unctionality for

distance sensing, action, management and communications operations

and activities and referred to as telesthesia (remote sensing, including
television), telemetry of remote spaces and devices (remote
20 measurements of physical parameters), telekinesis (remote mechanical
action), telepresence {interpersonal audio-visual interaction at distance),
telemanagement of remote devices {such as remote operation and control
of complex plants, remote management of energy supply and use), and
telecommunications (transfer of information of any kind across distances),
25 and enable the provision of related services to third parties. The invention
also relates to systems, models and methodologies for use with such

systems.
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Changes in these domains are requiring a fast expansion of network 18 NOV 2002
t hroughput capacity, quality of service, such as rates of data transm ssion
and | atency, and the range of services capable to be delivered by networked
systens. In pgRoadsasg) there is also a rapidly 15 increasi nGcdngBaghoé0" t he
supply of services through nobile units (handheld, carried on or by a
person such as cellular phone, |aptop conpdter) or installed in a vehicle)
that are conparable or equivalent to those provided through fixed units
(such as fixed phone dQWe?E{ﬁe%stdeL&Qe&OWe?)of debhatN £ RESYARL

t el ecommuni cati ons and/ or nedi a networks) and related industries, are

seeki ng to respondiatiyity Helatasuiodtieavess obpetanarks bpiengntaeed # heseof irgrid syst ens
capabl e of deli V€T eBhholéd P CRARIRE, TNésdCRntAR ﬁ.&ﬁa&'aaa.camr%e&qemneqn@nd and
I nternet services in ad lon to 25 existing data and voice services. These
i nprovements, howedsgr of dvtwenkeql wompuigsetand(ps rarglleliaegPHENg. deefiodss. offhe | ong
termtrend is tfpwaélgérc;nh:e dRUfRY¥s SdfOQaMfus! RINGSOSha WHrRls T okh&@bbd 1abtHicial

tel esthesia, telekinesis, tel epresence, telemetry, tel emanagenment, and

t el econmuni cat i on istalligeness #es RXPER ﬁéﬁtmﬁkss%t@ﬁrrs'"erhiﬁﬂ?@@ vidupation,
distributed artifigjahaih@bml | | QMR- BRntheSCred&iidH, CEFaritusf O'i‘JFﬁ!sOf of
functionality are closely interrelated. In order to stress thi

i nterrel ati onshi p, telesammynications; eagray SHrPIY8RE HFpIYaEr dstributian a"d~m8"\NO\/ 2007
WO 99163450 PCT/ NZi%@étQQﬁ@?eaﬁarldﬁHﬁFﬁa'uQﬁal cbfrmehR dn@fRgpder of the text these
services are abbreviated as tel hex services. This functionality is defined
as follows: Tel®sthesia - functionality refers to renote sensing, including
5 television in the sengfnBéLascasdd HBmandi eV iedliitthg | SBGSS e&ﬁﬂwsfﬁ”@?e

coll ection of audio-visual material. It also includes the ot human
senses such as touRgiwardtharghput sanasity. auality af sericRoswah as rateesdrdata such as

through various sogghdigtbn/iahé UdtenbBabhd Yhél Shge f A8KlviedsS (c@Pable BEShEIE
broadcasting applications in the entertai nnent industry (such as various 10

forms of televisidifivered %t“ﬁ%’%‘?féedaﬁié’rtl"@&tl Bh@srafiel] 4bRse 1R ealsa ofapidly

noni toring anthsurikglehdifg CnRtindatd?athe SUSHl a3 SerGilYd ItAtouBN SInBEIRS uhitst i Ct
(CBD) and of prem ses. Telenetry - is an extension of telesthesia that

refers to the renof@ndhsidafariadhgnotlt bbra HEEER fUsh nisa SellubarePReeofaRieR si cal

paraneters such ascanga'm&r 3 iHsRalle®@ i€ 3SHBhR)e) ftR4tCHe cBRBErabRIbr stRVaREE to
current, harnonics ital states, eogrsrrghl cal location, and so on.

Speci fic applicatiGAge P'F?(‘!!qﬁﬂéhPHSh fixerbHaitsyisyeh A fixed PAONS Fevisss A Higsiof
supply and/ or use @b RrpUtkYs)(pPower, gas), operating fluids (water,
effluents, gases), discrete 20 nmasses and devices (particles, pomders,
obj ects, and on), nonitoring of novenents, tracking of vehicles)

navi gation, and rel at edccdmpedtainaioRlecdn@filiiicatioper aidid N mebiampgivedtks, aBald heal t h
rel ated devices for remt atient nonitorin rem)t oeralon of
jaged Tagigtr S of

scientific instruné {Bfie S 158°KIRG; 19 o185RIN 4T <t MIgs Bypt e
mechani cal acti on duvelsplhgOheviiGhtdRictid) syEeMadapadle cﬂ!|&§m/érﬁi@| Gide®phdragn cal

devi ces or a conbi natl on of these, Specifi |'ications include renote
operation of saf et{IeHeEanerendng: t"l‘fiet"éqe‘é‘fe g’e@?‘@@?’%ﬂéﬁ"’é‘?s ;@ H&'/H?" to
crossings, tradgi Cedidtigtdata BadNbibe @armeeqtrhwe.ﬁtprm&hnﬁs hbasRerpteaibhi ng

[ t, t | { 30 it f d hi cl
(ke oper at  on anfil e i Brering, G5 PEABEC. B laSi B SPPARRHIAER 1

difficult or dangetheuspreévision oalreldirscost, high reliability telesthesia, telekinesis,
telepresence, telemetry, telemanagement, and telecommunication services

based on network systems endowed with distributed artificial intelligence.

30 These services or forms of functionality are closely interrelated. In arder

to stress this interrelationship, and to facilitate the description of this



~ 8 NOV 2002 WD 991 63450 PCT/ NZ99/ 00062 4 Tel epresence - is a f“rtherTBNOVZM?
extension of telesthesia, telenetry and tel ekinesis for personal

interactions at distance with other people, objects, devices or aninmals.

Tel epr esencewgyigissenal ity i ncludes audi o and 5 vi deophonyp®ptizesleseez €xt ends
into uses of a wide range of networked virtual reality techni ques and
robotics to achi eve as conprehensive as mght be required a human presence

at a distance. Tel emanagenent - refers to the renote nmanagenent of devices

or 10 systens suclhaatiéd)an tR&PInfai iR oRithedd tox@MRbse WRNIRL b a6REPLAY & ants)
t he renote managenent of distributed energy supply and use networks, or the

aut ononous oper at iteJAe%oseryinese| Thigtupctionsfityds definedasdeliavss: Tel ecommuni cati ons
- is understood in the broadest sense to nean 15 the transfer of
information of any kind across distances by wired, cabled, or wreless
means. Tel hex servi ces 7elegthes i néynsendlite Pifrede atemete cengiagt insuding of t he

above forms of 5f URGENIABA! iht dheS Bérie aBrobdstdting hubliBlvisube iRadgd4 ahdPedbreser vi ces
20 to, or by, third parties. These applications, f exanpl e,

G pp!l 1 ror may be
limted in scope t8llegyae;qfi dudiorvieydrnaeripli kd&t slspvigpifesmine gHer et ty of
preni ses, provisi @enddk siibh hd fRGh And BN, laliehtTR Nfnite @ forPB GO BRA&S, bdwhal and
conpl ex ranges of networked activities such as in the operation_of a

hospital, a uni ver®Prgh VaRpNss so-galled WK Kpalify Jdavicey aHemystems.pr Brsidesi ng

plant, or a 25 whekéhdeAdingt dppfdatiBhd # the ditBEANMEAL MiddGS(saets @s QBRAGIEPASS t he
provi sion of networked adm nistrative consuner services such as banking and

i nsurance, and®t hdommscef| teleyipionln t@jpsthasia spplicatiops iekide fthwemete mopitRingds (from
vi deo conf er enci NGinl QuiRABRcedf #RéRC blidhNdsCa BENIEE Blisindsh Alstridit 881V gnd &4 |
privacyl. 30 i 8 NOQV 200; WO 99/63450 5 PCT/ NZ99/ 00062 Besi de the

avail ability of tRETWEREssary technol ogy, the devel opnent of networked
systens endowed with distributed artificial intelligence and tel hex
functionality is driven by major i ndeIEJe,nde]pt ag&‘gnorﬁ c and soci etal change

trends. The two main adBEEEYY 51 PhEXENHOR Plle Fig that refeys jo,thedpmBLYl | sati on

of the world aeoneayyiagtbuttsd $pEpific GRédsOitnehey of PAYIEY pPREEAAERs Csuchaddsact i ons
and i nformati on exchanges take pl age; and (22, rel at ed chantges in people's
soci al and wor ki nd®PpP§" t,““?'hB'iefs‘F?'f g%’?%/l mass, pH, voltage, current, harmonics,

digital states, geographical location, and so on. Specific applications
include the remote measurement and recording of supply and/or use of
energy {(power, gas), operating fluids (water, effluents, gases), discrete
20 masses and devices (particles, powders, objects, and so on), monitoring
of movements, tracking of vehicles, navigation, and related operations,
remote operation of medical and health related devices for remote patient

monitoring, remote operation of scientific instruments, and the like.

25 Telekinesis ~ refers to remote mechanical action by way of
actuating mechanical, electronic, or chemical devices or a combination of
these. Specific applications include remote operation of safety and/or
health related devices such as railway crossings, traffic lights, health care
equipment such as home breathing equipment, remote surgical operations,

30 security of premises and vehicles (like operation and locking of doors),

remote operation of machinery in difficult or dangerous environments.



wor k environments, and work practices. 10 The former of these trends] § N0V 2002
characterised by the delocalisation of economc transactions. Wile

physi cal aspects of production, transport, and consunption processes take
pl ace at spegydbge3g00r aphi cal locations or routes, the cop-gNI9shhérd

soci al, econom c and commercial transacti ons t hemsel ves i ncreasi ngly take
place in an informational space 15 that is 4 ogically non-local, that is,

not geographically | ocated. This nongeographical space is now comonl y
referred to as "cyberspace”. Here social) econom c and commerci al
transactions include orders, purchases, sales, marketing, collection,
storage and exchanges JElepresetogetis dnfustherextensiandaf telasthesia. trigmetepad
production, storaggekiaRds fof pRABAS iMbrapfidrsSat Astafde w&har MopltP BBy Vval ue
as in contenporary banking and financial systens, but also new and energing
various forms of elexiees ofri @nimalsh, delearereIFeafunctionalin recledes| eudip ardy
commer cial il UGiiBndiHBlk @ CAMNIAGHD: udeBEICh HRE YERGY Bt rBibdrRed!

| ading, and so on), creation and operation of conmercial” or not-for-profit
or gani sati ons, anwlr@ﬂ%éﬁalégéﬁmnweganq Jakgticgsto| aghavedas| Fepprehensiveofpani es,
co- oper ati ves, sm)amsa Ridired J‘ﬁ&ﬁﬂ%r@&&@e apﬁrd|srté1'\tclaons gover nnent

agenci es) and so on engaging in the full range of human social and
cultural interactions when these are taking pI ace in a distributed manner
beyond ordinary ear shotreghfingyeasdnd b teferd Qo IHE PorfiB mhMGGémdrt I RGIb9 BS)
exchanges or interchanges increasingly take place by networked el ectronic
nedi a rat her t'9an Svateas;gich ag the rqptanperatigrybe@netof cammiex p2ots, G062 6
face. Such el ectr qpjnetd RaRfgenfeht SRAstidut& bAdr§NGEpl aHAARE HRXEIQPBENt, are
limted in scope and capacity relative to emerging market requirenments. 5
The latter of the thean@somapeprasgtionefipeligent sevypskedrobeticsed by t he rapi d
destruction of traditional nei ghbourhoods, work practices and work
environments, which until recently provided in rich and varied ways the
core facets of peopl e’ Jele6ePRUNEaNES - IsuRdeestordingbe PetadasiseasRomPED
environnent tradi tthoRahstBAbL RfdiMmadéof AW kif® RérBSLAsthidd BehiemalabiRal Wor ks
10 that are geographically distributed over wide areas (such as spraw ing
suburbs, other cit9r&4relesgimaantountri es). These networks enconpass family,
friends, work partners and associates) clients, suppliers, conpetitors, and

SO on that are specifically geographically |ocated, and, increasingly
non-1ocal organi sati ond &Y SEFGes - lsoaclyde the ipirgration\ef Part ol ob "l’f’et wor ks

are extrenely conpiu@yd fdr@@soliinctibhaliey BichChsraguife@ BV prb\AdIEh BYserfited he
corporate) national) and international |evels, the cor respond| ng

i nfrastructur@® i fer @aRY. Ard Partierii These zpriisations. ian @xsmplenpy ke dg\é}e%f”

networ ked tel hex s@byd ¢6spadifiyRbtegasest i@ aﬁsmwanaac‘aadwecamv b1 pleplised)
intelligence and expert s stems%g;%t exa in the cases of the operation

of |arge tel econmRiPUsiPR Ghmylip ,°’ﬁi“g125hc°é 0GPERIT AT A RARRIY heal t h
agenci es, transnatrafgeal ofohietiWoiet RtiViASAbUdHOBTRY tHeddpefdlidhadfi H RGspilal) a
particular by way of intranets). 25 T functlonall y reguirepents are

i ncreasingly defi dﬂlﬁ"eirsﬁtyt“é"}“‘ff’é‘s pn ag3embly, AlaRt Pefemical iPFacegsing RFNT: P
robotics. The agvenghdle GltaEmial estata! I'Khe@é aamteermsormebma@ssme tprdmfmnds is

cal | ed aut opoi esi I‘)éeémeanl ng literally " maker" in. the nse

sel f-creation and Y"P"‘EBn PREEPEYe ?@s‘l"ﬂe'esggﬁ’ﬁ(?é s‘f‘ﬂ‘e 4| SP 'B%n?'é‘f’rporary
trends referred thﬁﬁaﬂdeer‘and etwfarcmtalomdﬂ&aus»ametrafsaaloeuetdfmm I(lndhetfww ked
aut opoi eti c systeng, t £ 99163450 P 99/ 0 |7
nedi ate between | o‘egﬁ° awﬂe'ﬁaﬁ"ﬁ' 586“‘31“80? af e%fh(’d“ce%‘%?ﬁ Ay Prﬁf?w% “"Thi s
medi ation is a hisgrivacwal | y new devel opnent that is not well addr essed by
exi sting techrh%l ogy or technology currently under devel opnent.



5 Further, the energent forns of social and economic organisation and W8yk0V 2007
of doi ng business increasingly rely on nodes of conmunication that differ

prof oundly fromthe dom nant nodes of organisation found in existing

networ k techi) R@ysse The latter are still predicated on hi spefigsleotsrves of

t echnol ogy devel opnent that have traditionally inposed 10 topol ogies that

are characterised by sone formof hi erarch9 i ncl udi ng sone central

control Ling agency, and that incorporate sone tree-like structure (see

Figure 11. In contrastg Q‘ﬁ £ rn?\?anlétﬁllité ol tﬂgs%egesggrchatg%%?ogget\m)r ks t hat
are inherently non-hi erarc , require various forns o o- operatlon
among | ocal and ndnveblwattntaqenenvmkedwvm 2pgovosl ndth dlatrtbhuadcargnﬁclai ve

sciences and rel a . catd of, i g e esearch
are being devel opg‘ﬁglvﬁémﬁ Q@o%ﬁ?%%@%ﬁfbuﬁdgﬁgﬁa% go ﬁ‘%fgﬁe C tgmges

I n particul ar Var ecenasic adnd gotistal Eibogh trendst ndihe @agrrhalnva;p&ls aficbesend Human
Experience) Theg 2 e r ce

bet ween, and t%e grgg(hé%— era ghé é%\géﬁg%{gspﬁhﬁ%d}%o%fﬁ%y%?&'tg? %(lﬁa{]&%

i ntegrating, recerer mewedvo@mnmy transa¢tions jand iforofatian ek¢happed takaplicki gence,
net wor ked systens,, I i t he one
hand (referred to ag)(%géﬁﬁdl C(C/t%n gsq\/\%%k&?gssgea]glcﬁg%(jﬁ%hé%ﬁ%ﬁﬁ@ggw%g this
descri ption), andveBkehdranmentss eachuiorigpregticssenol ogi cal traditions found in
Zen) Vajrayana, Madhyam ka and Abi dharma on the other hand (referred to in
summary formas Zen in the remainder of this description). At the heart of
this convergeife is a Thaéumdr ohthese tramdsi in gharactetined 39 the ddnalisatidrsofof
communi cations betugen, ive or
intelligent net \/\/o%ks w'?ﬁ%h&t?ngnw&gﬁﬁ ﬁgl%ﬁﬁgmgw%&{&% 2 %%B%

99/ 63450 PCT/ NZ99 P09 es@nriipnsriqersaes take ipiace (it sppcific eeogrmgma@ lagatienst wor k
research out comes Gandodigy) fberdoflsdRdABOWBekE SBEAdMRE QY |dAniriicifr esent
invention in the formof a new Eara digmthat énables th evel opnent of
non- hi erar chi cal gasgcsions themseives iriceeagingly jakenplpegrinsar infarmationahepangsi s f or
the specifi Cat1'5°”t9§t i hﬁgi )7 RAIGE, REis TR @sb3r dé}ﬁ%‘éw R%Q'teh” ﬁh@ nBh-esent

i nvention that enable t eS| gn, production an epl oynent

non- hi er ar chi cal a:ewpmleal|seaq*ﬁelsvmwsommoivap@rreﬁd@\necfcvaemaae’ét Hetsut ed
artificial intelli:gGaCEcoittlc 308 cBRifardifl WHEhotloRE iAMoCLEEEAISurtRUON

tel hex functionali tly These paradigm apparati and hods constitute a
radi cal departure sp panmewepmmwﬂect@eveﬂowmw qxrabmss aﬁmfgtr@mwnmf tar ked
contrast wth curigpt 3ad §n Pardddfer Prbductitle $tBlabS avd'QNerENGE VM or

i nadequacy relative to the new demands resulting in an increasing

di ver gence befReed@nodats: ab manstarhvals asa ¥ ceptemnapratio kit anf dingnciplor

exanpl e, state of s{,f@mal but 86HMHRWOANd leRidflind QarfRiBBfhs @NGidetBhiE dabkh ough
sets of hierarchically organised and | ayered exchanges that are st ruct ur ed
according to tree<Crakan pad bppding Fpfyipoal endjccommaesgial SPUIBNYS| (FM RS

subscribers A and ¢BnfriHtQUeHhdar LY Rintehks, AP bEXadfadl 28 L HNShIY &réddidharddr aCi NG
back and forth through a series of 20 tree nodes and/ or exchanges while A

and B are geogr aplPPeRLPY ot eRPIETEH, ST naferPratitgrganisaticnd aafothel CEAMISyi es do

not al | ow the 28evebRRTeR frhitdd SKddihe @bmssﬁ.esr O%Q%eQQW‘@erhs@oo?&%nB These
considerations apply also to prior art for communi cations such as

cel lul ar phones th%ﬁm%"r'%tegt'rfst'&‘(‘,'{tlﬁ’f‘éog%§"‘|'7?f‘6\59%§'eéf and-$q en). 80¢ FNeasinge s

require an infrastg ued iiGake & MAChnAEHCRNBRS c@furd ShtblabBdnst AHET thes€aret I al
agenci es or exchanges, and a |imted nunber of interconnect ‘EOI nts between

conpeting net wor k<3%ingplass in 9 digisibuted ranpgrbeyARd prainay easghol apd eYesifton t he
overall systemused to |link nobile units as 30 they nove fromcell to cell.
Such systens rrargl nal | % add nobile functionality to pre-exigsti rl’

hi er ar chi cal | Y9t r uct urdEN wi 8ol clg¥isagiions.  exchanges — or  interchanges

increasingly take place by networked electronic media rather than face-to-



1 B~ 0V 2002 WO 99/63450 !"' CT/ NZ99/ 00062 9 networks. They do not negtNOy 2002
tel hex functionality requirenents of the nonhierarchical networks custoners
are seeking to devel op and use. As a consequence of the preval ence of

hi erarchi cal wyeidkse-based 5 nodels in prior art, custonmepspRpebes’s that
are seeking to operate their own networks in co-operative ways that are

i nherently non-hierarchical and non-1ocal 8are being forced to use systens

and infrastructures that are profoundly hierarchical and increasingly
oA el L 0fEbL SERRGlabYomE RREHL, Vo WAL or DRaGRRSHoMbR, 1 1 ©
situation, the response of networ evel opers and service provider$ has

been to keep addiang fimitesi &t i srppe nndiscankcityir eelativd tteclenmerainy mprkencr enent s
wi t hout questi onirjggji;e?;e ghgoi ng adequacy of rationale for prior art. This
approach has perpetua €d and worsened the 15 probl ens associated Wth the

hi erarchical |ogic discussed above and has entrenched it instead of
mtigating it effectsy FUglihgr t'heéwnﬁgr? femoe!i@"aﬁé\)ecé'ch@!‘a@tetri'fe,ﬁgggfiﬁé‘d
network nodel s are extrenely rigid in their inplenmentation. s cannot be
easi |y physi cal | yragi6 destroctisneef tditiarat neighboudwvidsl wabgracticenenéaeels in the
density of nodes [ CaHLTEEXLAIA! AR Febhdy) B&vidﬁ@% 'ri@ﬂ’ané‘%rila@WJgg fown of
new fines. Overall such systens are capital 1 nfrastructure, operation and
mai nt enance cost gane dasatyef paeplsty spgell ée, Im thehaewororidf angbgpenomind/ or
optical fibre cabliignmghl fiiihal SRk #89aRNbRAASWiR BYrsbA HefflorkEt WOT ks
of exchanges. 25 Further, 1n situations where new networks are being

est abl i shed, Wuchthat aren gpegrenhically distiiuges] eyercvidet priees (sush awheprewtied wor ks
need to. be redevel g andcRbEY bHIP | chuhfiBL! 2 1esB! ARARHCERARHAES. and 1N
areas with difficult terrain wred and/or, cable§ systens are often
unpracti cal and/ oflemiv.ohiriehds, vavorigOpartnersy prsy assogiata® 9¢)jeeB:45@uppliers,

PCT/ NZ99/ 00062 10, Anqt; SRR SHER RS shBdtSH ' vel op

mul ti medi a net wor ks mﬁ?ﬁgexpandegqﬁﬁoéﬁgg%g ca%ggﬁgﬁggaﬁgﬁkén%g el

particul arly the ipereesingly.troa-lecal ergeninationg and agencign@s dagdribedobovgdust ri es

wi th bandw dt{i requirenents of at |east 100Md/s and preferably nore than
200Mo/s. 5 There are two conpeti ng approaches: wired and/ or cabl ed) and
wirel ess. The substantThare yeRugrksrere iexHPMeiMr eIEpUt loesghalstmFiuress apd
broadband syst enseop g5 Rdrgihg! NEkethe EBMRIAD FilbndiSar MBdrRdticdhisasianhage t hat
is nostly inherited fron1un3erly|ng hi storical hierarchical structures.

I ncreasi ngly, netegterRpansingsinfragiliiciues icreasinglnireauun PXesnearrye inepgee 10
amounts of i nfor ngpdel O nBinbideRCelHR Aehiced L WBIl a8 ahe tdsBBtalbd lBf Whrlcianks _of
simlar capacity as downlinks, that is, in largely symetrical ways. The
heavy infr ast?%ct'ﬂ?eélgew aNdARPrt g¥stamy e PAMAY iR the) Gages @fn'che_tqpéféI'P'l‘ ke
character of wireg %?&aab@d#mhm@&iaamew&kawaas%ee fddlbhtfn, HebRshkadt ages.

Because of this, wreless approaches are increasingly . _
health agencies, transnational or multinational commercial operations, in

particular by way of intranets).

25 The functionality requirements are incraasingly defined in terms of
self-management, self-routing, and robotics. The overall characteristic of
systems meeting such demands is called autopoiesis, meaning literally

“self-maker” in the sense of self-creation and self-construction.

30 In essence, the major contemporary trends referred to earlier

require a wide range of electronic networked autopoietic systems to



15 preferred, in particular, as noted above, for new devel opments, 18§ K0V 2002
redevel opnents, and in difficult terrain. However, prior art for wreless
systens has been and is being devel oped in ways that enul ate existing wred
and cel lul ar wpb/ssam and 20 therefore exhibit simlar undergcsiny@onoos:

hi erarchi cal tree-like topol ogi es such as &ense net wor ks of fixed

overl apping cells requiring heavy infrastrudcture investnents in towers)
antennas) and exchanges. Because of the above, the major shifts towards

i ncreased 25 bandwndhiBtebtetWebE AN HonWbdaf s&sia aﬁ@%@@ndﬂﬂc@@ﬁwﬁ&dr?ﬁé the
ener gi ng mar ket probl ens and demands outlined above. Before presenting and
di scussing the funtafigiemis phigterisally new developmesieriet isnas weloaddressediRye of
prior art sol uti ongxi&fgatk&ithoidgy oh facRhOBG\EETrertly dRSs: 'delishradirve Wil now be
di scussed with a particular focus on ~ s ~c~ zoos WD 99/ 63450

PCTI NZ99/ 00062 11 tel ecommuni cations as such technol ogi es inpinge on
practically allgaspect sppfhef, hﬁe PPTERs & sdeili GRd %EWIEQQ‘ aisshiBAs, US
patent No. 5,583,914 (to Chan ) describes an intel |gen? 5 wirel ess
si gnal i ng over | ayaiyays Pfeﬁ‘é%ﬁ‘l’ﬁﬁﬂsémﬁﬁ'"ﬁ@tfﬂbr% mqges of \comEpgniRasieni bed i s

an add-on to an exinat dir \Wréf8GhdAE o #he AIBFhINkHE ncllesl BF %Fb%ﬁ%aﬁén fRmatihons of
the termnations to define the routing used. A particular enbodi ment of the

i nvention uses GPSPHEHAGCREWEH (5PbRAIRRY- | Hsatatish atasth. Provieatad papkisteritRbnever )

is centralised andyabed Soft REhpBIBEY adeveRBinRO S HTE 19a&.haiau§etrﬁ;%s§d voi ce
and data transm ssion paths. These are optim sed accor di to

ng
pr e- est abl i shelf criopaiopigs thpy H'@uﬂ'f?rﬁ%‘?é"s%é%ve?ﬁ%ﬁ%'@‘ H&Ma'(i%\é igeludipg el ess

l'i nks between nodegsomd h@nf&it dahtroRingU eﬁw bh@tthwm%cemamt@ sbrdll \(RR-iRPt I M sed
path remains hierarchical and tree-|i A nunper of prior art docunents

i npl ement neural nEYESYR SRS FiguER, LT ng'“p&?m@ﬁ% thet BFmercEahpIo8 age 8% pat ent

No. 5,577,028). | nchdngingintwlorRé trﬁa@h}elihI@d’reﬁtm%@%hlcéloéncﬁﬁéam @ariolds pat ent
No. 5, 434,950 descri bes a nethod for makin and-over decisions in a radio

comuni cati on net WS °i'ﬁ%°§?f§?‘§‘rﬁ'ﬁ%‘”é’s'°‘éa' ﬁg‘ﬂlf’%l?""ﬁ@ta\%'?q{est hat mirrors the
net wor k' of 201sach base station. The neural networks | earn hand-over
patterns fromthe actual network. This systemis an add-on to existing

tree-1ike systens basedN®H aap'}?mear'eﬁfgﬁ anitverReingeesc e related demaigs of ot

alter the basic rosdrhmgnipatiin®66dialdng eepRInt ireRakh drdBeih@ldecaspBdNvRigh i ONS
system 25 More rel evant BI’I or art relati g‘g t 0 non- hi er archi cal network

model s may be founffoVidedmpravpy ppdqratapdingsogfi the chargps,sinRaztiqular s £hd
Tel edesi ¢ systens. aITtheeE/&)b&ilbquJEEbgbmvBrS&wnée anﬂnmﬁfaaakxpandm@xpaaded
t el ecommuni cat j ons (Vi ceﬁ &%L% essl| \g/ ng/ ﬁre in the vgo Satehl ite
net wor ks oper a fress {19 PY BO/Bte8, O e FRRVEELAFe | SF‘ﬁ%endl"gFaf Bes that
30 intercopnecjt usedmsndera:lhsmvﬂnaddﬁ Walt hc@dd Mbeotfbi@id am dngtaiihg N Gecent
tel ecommuni cati on gélvseyo%%n%shlrnoﬂ\%hﬁqu g}/\%xaibial intelligence, networked systems,
cybernetics, robotics, and cognitive sciencas on the one hand (referred to
as cognitive network research in the remainder of this description), and
25 the long-standing epistemological traditions found in Zen, Vajrayana,
Madhyamika and Abidharma on the other hand (referred to in summary

form as Zen in the remainder of this description).

At the heart of this convergence is a renewed understanding of the
30 fundamentals of communications between people and the structural

coupling of cognitive or intelligent networks with their environment. The
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controlled by a master control facility whereby each satellite is connected
to four others. The overall systemincludes six orbital levels with el even
operational sg§edidasdees each. The systemis therefore a fi X%T%{zi,goog&
limted throughput capacity for the 5 direct subscriber to subscriber
portion and al so functions as a | ong di st dhce add-on to exi sting

hi erarchi cal tel ecommunication systens. The Tel edesic systemis designed to
provide a wrel esgy,dhi = ni e aqq&%' t] rvi with a
capability that ex?rgngt?nﬁgi "i%s(/#lglé\g?(%g t('a\;reglr?glgng. _ h%ﬂ é’l"(reb esia\éhgzéét em was
devel oped as a gl tiferred tof ahoyerisicenied outin the nresephinyaotics inathalfprowof ecal
service providers,t iﬁﬂg el 8L 1 r Lt L Sy e
essentially an ada-‘gn@{ 4 I cﬁr‘;(}péer{ag%stﬁ%idggeégﬁ%yog.%To?ﬁgeeré‘%rlgé}gé?&c&éyst emis
desi gned to ni ni nirstrn ghigney nacagéandiseryss 8¢ thepbasisciar khenspectiigatianaef thel er at e
del ays SUCh aSg vi Géighrded ol nARAGH tosttel I (AP BIchERAl itk ke GBIt Of erate
such del ays such as voice comunications. The Tel edesic satellite network

i s designed to bedesig apextiubtiogm angr rdeplayment s9fs tnomshiesarghisple rautapsietisder
separate prot ocol ferwkpiSthat brel shadRel WG GRirbted SPEHCA SibiigiRcaNakNsheUS T
network environnent. Because of the distributed algorithm used

i ndependent | y by @ablehtonowet thhinows dempndst ehrayalt dethaxs funssienalibed Bhesa

non-hi er ar chical gRaligmt OYRMRRI ahil indifbEdIShé5¥S hCldlcsi doBarilrd Sfibm
hierarchical in two ways. Firstly, 1t involves two |ayers that are clearly
di stinct by d&3i ghresent davelopmepttrendscamnd ptasd ripdoarked comragt twith eupenit to

di stribution of pewelof@apandw dth capacity. Thus, speed of transm ssion
and routing decisions are also hierarchically structured. Secondly, inside
the satellite network itself, there is a |ogical hierarchy between adjacent
comuni cating satelliteg aaghrt Bt HeirSround iRbdeqDEdy diftRe T CE8Shew
satellite network systemrelies on overl apping coverage and on-orbit-spare
satellites to mai ﬁ@raastraﬁl_étlmq thean INCregsing GiVesgagoe WV@QPGQQSUOPUW 1_‘0299/ 00062
13 systemintegrityse b téifdotnrdHiciond,! for LeXa@pRIMIMAL CAT IHANSt BEHH0IdgS
conparabl e to overl apping cell systens devel oped for terrestrial broadband
systems. 5 Networ kapdsftotqenseqtyqne-useis hroughrser efehierprabipally orgmdisedeifgned to
be added to endl eggbssdVbichanttdCthaP @fd skl @FbdabedofdISP D | PaIikeOpstterhsy Pat ent
5,088,091 (Schroeder et al? describes a ngh Speed sh Controlled Local
Area Networ k. Thi §'0rechiflegeribeata eaptiioking syBsajibersoA Fra i diguemesuritdred in a

nmesh network withcafpiak Rinki rextensive RelR WYactdghBdeki shd ﬂa&htthwughimaresrmr ring
net wor ks). These Proglens i ncl ude deadl ock, handling broadcast nessages,
&

net wor k r econf? gui'ae Nedesanefer #xensiees WhilesA 2Rd Brase ppdaianhinalivy gentiovgus hat

net wor k t hr oughputidss sdtg " tHehem febrHolddiesads ine@! Mol the. dd\micpwsdar ofChr oeder

et al. addresses sone of the same 15 probl] ens addressed by the present
i nvention. flexibie direct routes between A and B.

These considerations apply also to prior art for mobile

25 communications such as cellular phones that are structured as networks
of celis. Such systems require an infrastructure of fixed antennas or
cellular towers, central agencies or exchanges, and a limited number of
interconnect points between competing networks that all impose a strong
hierarchical structure on the overall system used to link mobile units as

30 they move from cell to cell, Such systems marginally add mobile

functionality to pre-existing hierarchically structured wired or cabled



However, the proposed solution involves the use of cut-through non- qlffﬁg )
swi tches connected by series of point to point links with the nesh ac ?@
structured as a tree. Any change in the nesh necessitates a 20 conpl ete
reconfi gur at iydedlBdh reconputes all the legal paths for rop&,ﬂggmﬁsgages
through the network. This latter feature a gpears cunber sone and woul d
severely limt application of the nmethod t® | arge tel econmuni cati on
networks. The logical tree structure superinposed on the non-hierarchical

t opol ogy serves t e or
exanpl e, packets ?‘ef:@'b%d@%”&# ﬁ%krééﬂégﬁh%ﬁ{unb‘@oé\%ﬁg véh %mg“té éf § Fnks
Whil e such a strud:rtemrehlsajIneworkheuq!)«pmtﬂs@mssaauldnetsdwldwar&:lmeoeder et al.,
it does not fully address the broader problens identified by the present

i nvention such as the seam ess integration of nobile units in a

non- hi erarchi cal nesh Aad ¢dneeqlencd ojpvherpre\@@nocé of hbgyeciﬂ%hagtre@(bm@eder et

al. limt theig i ion. ; 6'd
5002 VIO 501 3480 TR kb Stystidrs Sﬂ"?n%g"r’?g@at‘ aBé’?%?“? P ?'F?g

non- hi er archi cal tosinesetwonks nacq-operativst ways that gee dnherdnyly coomchieraestical t h

| nproving routing ak{j‘ §H%aﬁa%%'ei gqu&b RO \)Eams”%"m{rgérucﬁﬂ%‘tﬂaw govenents
are generally effec by net hod suc as o ayl ng a non-hrerarchical
trunk line nmesh 5 pmfelunqb\ar’fﬁermhlaa'nemd/\mmeqsmglvovensmamﬁd hiantheimgapagiter ri di ng
a network hierarch Qiy Q,g, Ricesses at control switch points to define
alternative route c ol ces «gt ecting and mtigating | ocal exchange failure;
or overlaying18n expert system (such as a neural network) to operate a
nonhi erarchi cal part OkaaQ W\ith %é‘é&da%ﬁ" thaGE 4 hge of -RetWok! GeveiBersEid10ds use
a type of dynanmic interaction between nodes, e generic approaches are
simlar to those aﬁ%lioﬁsl@!dwdﬁemslhﬁe'ﬂ Hi%ttkemdé@ngaéq ekistrg ifiastrvdteg andt onat ons
using 1 outing t ablgsmoibhe oYinaRienE WRARE Huebtonfi S dridblng Siehlidcy! ofnd
error system adapte (?ntl ternat|ve routes in an otherw se

hi erarchi cal syst eationgig fpheﬂ@rpgtl aaﬁtaquanb\NPétﬁg@etL@Fdd nd worsgned theanpl es
correspond t 0 18ddphg,AN ss%estewmtmemhaérademaﬁo%m dnE&%Q@J BB SRR

i nvention both innetwork structure and operating nethodologies. 20 It is
al so known i n t he eprprshed ittingtgad gfiynitigating 'tsy‘ﬁ@tsof artificial intelligence
in order to overcone present network limtations and to expand the
capabilities of advanced intelligent networks. In particular, a consequence
of the hierarchical stFushair usInt dhigsgechicahandydrerdasad pemayory medels pegr ge
centralised conputeﬁfrernaagKg&emltﬁem%ﬂ&ﬁbnm.oﬁomdde& chitRfbe ABsigpry¥ieaRl e of
such a system_is that use British Tel ecomto manage its network. This
systemis rep@Pt edelpented “ﬁﬁ'ﬁﬂb&@ﬁt?@al £QStHpdRYLISER AP tg? fepsityTRk nades of

sof tware agents ams!q.ﬂ%\s%é?@nsmévsmh@ éabmqgem@rwlnamowre&fd\m fictsS tvepait ed

artificial intelligence are bei ngagro posed to all eviate the network
operating and man&YemeEvittenr G EaRital inftasuctwifc SRFIEURE AN {Nagenanre icaft

Telecom In this GaEAH, in BBrticihb© e SR o RSt cBppetldndlc? GRAIEAl Yidre &\Kunﬁ@ seeks
to overcone these network limtati ons) does so by the use of ~0'd

2002 WD 991 63450 i NFotaweRs® 631d1 8niepRasy AW é?yé'ﬁf‘snitwr‘@d of a"ﬁ‘t"EangeThese

approaches m misC, FRh&, ¢ sitlREBNEWAB@I now hétofkaUdrb BEing 3HblisHset, Sichr &al ant s.
Ants are known to dlrect traffic flow of fell ow ants tl‘czwards t he shortest

route towards the I SISy INLPRINOLERIITIRG: b aMRery ineherks dieed 19 Bedeses.

Ants | eave pher onyagel§§&dds in previously centrally planned economies, and in areas with
difficult terrain wired and/or, cabled systems are often unpractical and/or
prohibitive.

30



5 trails wherever they go. Oher ants that follow such trails al so |e1a5/«£¥'UV 1002
scent. Thus, trails that prove the shortest route are nore scented and
becone the favoured path. The trails of scent constitute a kind of

di stributed REyByedessf the network status. 10 Ant software geRbzso@bS
endowed with properties that mmc this b haV| our in various ways. British
Tel ecom's ants for exanple, are hierarchi A | arge progranme wanders
random y across the network and assesses traffi c at each node. At points of
congestion, it createsassbl &mpldiRédisy .mgﬁypésagﬁemédémp ,ngm&eg

nei ghbouring nodes to 15 assess routes wth spare capacity ate the
routi ng tabl es at nelndiknydd exnapdaet h@laqbansimmamml H'Q'Sbemaﬂﬂctﬂaib'mherrpr oved
routing trails. Thig iﬂ%@%ﬁporﬁﬁnmbﬁmg%dlc%ﬁlg i uFd'uE{ﬁUé % H Béﬁd‘%ﬁ% b

Devel opnents in this area have sou to expand capabl Itres of ants
both at the | ocal reagiyementadofast tehet bQWb/Flandemeferehlv meqrachrn ROMIENt
(such as billigg tAgkSke ti36!BHBELSE ¥SIrORRBAirdd MR PbRECEn Wireldss Of
genetl c algorithns and evol utionary protocols such as i npl ement ati ons of
"survival of the f h?t%@@ta"S'P'fYataéyﬂ@?t"cﬂh|"§'°P%hpiuht@WGB‘H"QSO of nhtgpdband
ant-software to eyplge ad?@seﬂﬁiﬁln@l@r Hmnapn%pa@' | hk]o?sdniéavé'ntﬁeé Qhat2R Wher e
they can run an entire network autononmously. Mjor risks and di sadvantages
in the above appr 8WeHes inhatitedddrammeuprsriyingi Ristarisel dReratghieg sYfuchiee at t he
nodes in the net WhickeauokfervBik uS8RNAURASE! Yahéinif GiaEkatthgdNbecVol Vi ng
the capability to re5|s{g attenpts at eradi cating rogue ants) and ants
escapi ng on a1eorrpepumt@rofsmfmmmn<bvdsect-onallearm swread dighe\\with 9/r6IavkE (of

PCT/ NZ99/ 00062 1 Oinlif} bfachy 3! 5WhiAR! Mtds, iR rBAP!s9MNerica) Ias.s Syl CES,

and the deploynent and use of distri buted artificial intelligence) are al so
encount ered i n nuhtPudnfeRsHastuteo SAEECAN. &F @a9enaidlc Fults inberephittese-Iiket wor ks,
super - conput ers agRarg®es| ¥e! YviRkar adr! edabFBC Nirbsban&Nay&¥ma SaePlsrtRgrd use
net wor ks, networ ked nmachi nery_and proceSS| ng chains used by a wide variety
of manuf acturing Fifadiantaces. ~ Becapgq |of f&is; yvitelgss r@arqaﬁhe%atfcm%ﬁmgland

ent ert ai nment 15 ndpediéreS - |nABar'nB@QreCIébafnSteEaB|§’diﬂe9%pfnew%@a& rR&HLE,C Fe-

rel ati ons and subject 10 subject comrunications is found at the heart of the
above probl ens. WHpYelorRmngs.|#Rd imdifficultA&iMand studied for a long tine in

t he epi stenol ogy of Zen, as discussed in detail by Varela et al. ( 1992)
lop. cit.) for exanple, it is only recently that this issue has started to
be recogni sed i n cogni HPYEVECPERIC BTt A WiFleSE civaterts PasePerh 8Rd AF beiBci al 15

Intelligence, cybgensddeasinaiysr@BObmGEte aéesnngwparad)artmemrae%eatamstahe
inplications of the need to adopt a newgg'gradl gmln t he Iatter mai ns,

in the broadefOfi draeigre eRLHNLa yngsrlyingRigrarch likg dapplegies el cal | y

anal ysed. Based oaeﬁd%enét%mvwmgxdan sxc‘emsmmceusheqmne@e@avy m¥ragiridareof f ers a
new conmuni cat i onﬁg(aradl (t:]m and uses it to s cir;géFa 20 set of network and

networ k nodel s, SPUNeNTs I jawars,aprepnas: aps * operating sanme. Current
and state-of-the-art relati ng to communications and handl i ng of objects is
based on a dual Aristotelian | o%c t hat ressi on,

nits 25 | e
postul ates two itens, BFCAYRTtPfertP&ndPoyey etbel rajer ﬂ‘ééng’[ &\ﬁ%s@ff the two

carries nessages bagdWigth by Wiretl GnHRE &Vikekdss midahs dbSnoshﬁwass theSé:hergﬁhbl c1
where the emtter is E, the receiver nd, t he nessage carrying relation

f ( ”) f ( ”) 30 Sché‘??éﬁ é)rclblems and demands out?ned above,

Before presenting and discussing the fundamental premises of the
present invention, a range of prior art solutions related to the problems

30 described above will now be discussed with a particular focus on
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toTeundroup(L'Imortalitd estla Mot deslllusions, inQuestion De, No. J/Jf.J pp
119-138) Parisl1987)), thisstructure is,in effect, a particul arversion of

t henore gene act/ obj ect dual postul ates as descri bedy) tic 2.5
Schemati c 2f?§%iﬁﬁgﬁd O represent respectively any subjectpgﬂgg%%?g%t. The
squar es enphasi se that they are perceivedlfo be fixed in their nature and
are 10 independent and distinct fromone another. f(r) represents any
one-to-one relati gq bet \I\ﬁenel’%‘tis sg;maol Q Thtieshnsoﬁor uetur e S enegca%l lh’ per cei ved
as a fair representSOBRINFEURERY BeSHPL PRIMSIOSS HPPIRSS Hith JLeRiS8 ot Ter

peopl e around t hesspeatrsdofcthe devdlopmenpaf targeudeaworkbd eysterasimuni cate. In
practice, however) this description can be seen to be, at best. a crude
approximation, as is 15 anal ysed below. Fr - {f(r)1}. Fr thus defines how
any S interacts wth iUS pamntNonBgsa3, 0 froi Chang epal) cleseribds an idieBigentct from
sel f and conposed of separate objiect.s. e.called. th t of such

obj ects. O (8o st ERRaAlT BT o o SR P ERon e R TR STeel ot on:
Fr Schenatic 3 ~ d8scribedissaraadu-@nassan efistitgswievhnepaiosk emt esesnd Yatabaser s by
virtue of distinctions,flron Eh@a#t]ar bitdhs' o &e%ng%e rodli E;hdséd.pirga[?ﬁ&}la!rve’ S's
awar eness of its own existence happens only t roug?'u PR U8 i BY y, for an
ext er nal 1 8 hO&mhBoditheWDoD tHeGipudBioPWsds GRBIBV0H 68 pif¥idebloeatioardano abi des
by the sane generig_r i on i S of .1 xi stence of S
is contingent on Eﬁg Idlgigggésee?@e‘)leﬁql:é% Frg}: '??/%%@J ? g?eﬁ’c?wé;enttrﬁgﬁ’ugggé %?r%t hat is,
S's sense of 8@l f thatssdlastvoral ami tdhtaFtrandraissore pathshi thead swe mpsimgsedhat t he
exi stence of the gle i [ 1 h ' ' ' S_epvifonnment)
i s contingent upoﬁL‘é‘?@nﬁ%ﬁ’ ur % tgl}lﬂﬁ %deﬁﬁeﬁébgglﬁ%ﬁ%ahﬁk@eg’ug\aﬁ?seP%ﬁ‘{yons hi p

i s nmore accur at el yseletwirelpsallirikg bEbimemetodes,2he lactualhstgicture ihas iplemeatsi pr ocal
determ nati on of . I ol r Schematic 4
However, this nea%sg?\{gﬁr[l?ﬁg‘)r{seﬁ%g{k %&Qﬁ'ﬁehwégﬁg%] agagﬁ'g'%gby and in thensel ves
i ndependently fromone another. They are in sone formof 15 correl ation

w th each ot h?é’ and Fé J\lﬁn&?totf riof AR’ fc@ﬁ%}r}és'gﬁle%?ernq %leg!fai gigtvyfé:gﬂsg%ron Fc.

This can be represented nore specifica enati c matic 5
routing packets, (for example see US patent No. 5,5677,028). In the field
of cellular technology, for example, US patent No. 5,434,950 describes a
method for making hand-over decisions in a radio communication
network. The system uses a neural network that mirrors the network of
20 each base station. The neural networks learn hand-over patterns from the
actual network. This system is an add-on to existing tree-like systems
based on a hierarchy of exchange centres. It does not alter the basic

routing protocol and operation of the telecommunications system.

25 More relevant prior art relating to non-hierarchical network models
may be found in satellite technologies such as the Iridium and Teledesic
systems. These are intended to provide universal and expanded
telecommunications services wirelessly anywhere in the world. Satellite
networks operate essentially as relays or bridges over large distances that

30 interconnect users transparently with each other and existing

telecommunication systems through gateways.



s Fc o This neans that, froma point of view that is independent frorhGSN&h0?
O and not predicated on the prior existence of subjects and objects 25 as
fi xed i ndependent entities, the only existence that can be stated

concl usi vel y wgedif3ado of the operational capability of the gernbddobsan
function as expressed in Schematic 5: 1 8 h?Q J 2002 i~VO 99/63450 19 Fc
(S, O Schematic 6 5 PCT/Nz99/0006x In ot htd wor ds, obj ects and subjects
experienced through such correlations are void of proper existence in and

for thensel ves (notion it Tk ' t er eg, expressed
through Pc (S, 01, are.@gl V@ﬁ'w ﬁg?%g%igﬂirggﬁs%y%ﬁg ogrycgﬁtpd&e%cgﬁml ogy.
A dharma i s the 10vhasebky padhngatelfitebist denBecied te Heurcothbres The viesdl gyisteobj ect s
0ol so that the awgh8h&SsiRf oritailil i e r ' ertains
with 0 are conconitant aﬂg c(’:raﬁanot%%%}ﬁgggﬁgtog%a{lgﬁ¢es(ra?jtét’ﬁhgpi%%?r?n??ée

mul tiplicity of poystepl és thereforsf a dixpe @rid, ofalimitadthrenghait ehpasitytfoplthei ty of
possi bl e subjegts : fd e ' N o P I C
form this amrene&s%ettlggﬁ%npﬁegcgeétug~ 'bhgfpurugﬁaWr?lsshi Ldnkﬁ%ﬁ%%ngqgﬁ whi ch,
in effect) S and digtprcesadd-onctoex{sting higtaneical telecpinmupBationeyserns 7 ¢
Schematic 6 and Schematic 7 are nore accurate characterisations 25 of how
people interact with their environnment and conmunicate with each other than
Schematic 1 and Schenatlihe Teledpgiousveiem igrdesigned to pievidace dinstesisfite-like

artificial intelligene& 308:ommunication services with a capability that extends to
10 video conferencing. The Teledesic system was developed as a global

infrastructure, which is intended to allow local service providers to extend

their existing networks. It is therefore essentially an add-on, which

operates via gateways. The Teledesic system is designed to minimise

latency regardiess of applications that can tolerate delays such as video-

15  on-demand, versus applications that cannot tolerate such delays such as

voice communications.

The Teledesic satellite network is designed to be isolated from

terrestrial systems and operates under separate protocols. Thus, it is

20 inherently separate from an end user network environment. Because of
the distributed algorithm used independently by each node, this satellite
system is described as a non-hierarchical mesh. However, the Teledesic
system is, in effect, hierarchical in two ways. Firstly, it involves two
layers that are clearly distinct by design and are hierarchically structured

25  with respect to distribution of power and bandwidth capacity. Thus,
speed of transmission and routing decisions are also hierarchically
structured. Secondly, inside the satellite network itself, there is a logical

hierarchy between adjacent communicating satellites and the others.

30 Further, the Teledesic satellite network system relies on

overlapping coverage and on-orbit-spare satellites to maintain satellite



cybernetics has devel oped in two main directions, symbolic versus 30 18 NOV2007
connectionist, that both remain predicated on the paradi gns expressed in

~ 8 ~QwW 2Q02 WD 99/63450 20 PCT/ 1YZ99/ 00062 Schematic 1 and Schematic 2.
Thi s rel ates wHof@hdol Cul ar to the use of experts systens usl;cq,g,zg, lic
processi ng of data, and approaches based on neural networks. ei ng

i ncreasingly recogni sed that neither appr&ébh on its own can sufflce to
devel op-advanced fornms of artificial 5 intelligence and be applied reliably
to operate |large r et yor i RBe P J 1990,
“Logi cal vs Analoé? Qhé "%ﬁo Jhésggﬁﬁhegfl%ﬁ%gﬁmggfﬁggﬁ§téogyluffy in
Artificial Intell |cgmne|@bt§t tM ‘ﬁvem:mdmg Byetems e deyeloferdstfon, teprebtrial (Ed. ),
MT Pressl, and a@gﬁﬁbg¥§gﬂ§éﬁgn on software ants). A satisfactory
integration of the two 10 approaches or alternative route remains to be
devel oped. The difficulty they face is that is neither integrates the above
critique of suiect/obighodebRblifBbe arb Blsh el Thdy 4B ol bEigha%o PP I S,
and software agents, cognitive 15 approac ave sought to Structure
systens through f wrided toeridigsply ayith naeigs pagivoned ahrandomripgations.ne human nind or
the m nds of |ess devel oped cognitive systens such as that of insects. Here
again two nmai n approaches can be found. Sone, |ike Aaron Sl oman (University

of Birmi ngham have adbjft Batentay&Les, Qi 1SeBperer ¢te phrglegsribep cr érlfq?bﬁa@ed
functions 20 such \gshPEsGRIbA ‘?_BcalCI?rQL INBwBkE T ﬁs%bﬁ%uesyﬁrﬁgfig digaction,

managenent, and netananagenent, and action su stens ers i ke
Rodney Brooks 10M Prablexps pROSONerast W)a mashenetmork Mtb@d df!Pan'fvoﬂOnelpg\aﬁdatopt ed

for approaches to; %hﬁemgwﬁwrn%cntnnafna%&eplﬁw ofEHh<> RuglY GdaIERic [ Nr OUah

the definition of l'ayers in terns Of activities 1 as identifying,
moni t ori ng, avoi dibagdliingztrpadcastyapssepes: aetvonr redonfigurpins whare e nedeifailsr si de

has integrated t h%n@?&ﬂn E%éﬁ%éﬁ@éo‘ thathdtforid MF&%HBRH@B /gﬂ@tr Hdh IR A

cognition reflected in the above di scussion of | ect /'obj ect dialectics.
Further, Varel a etsingle. lipk-94s suop. Schtoeyerhgy él. s@%@%é@j sormgt ohahe e

aut opoi esi s ang CoedHidrhORddridied 8(Md préfont Fhdmidned systens |ike the brain,
appear to be energent properties of massive interconnections anobngst 1B

h; O~J 2002 WO 991 63450 21 PCa/ NZ99/ 00062
However, the proposed solution involves the use of cut-through

non-bjocking switches connected by series of paint to point links with the
mesh actually structured as a tree. Any change in the mesh necessitates a
20 complete reconfiguration that recomputes all the lsgal paths for routing
messages through the network. This latter feature appears cumbersome
and would severely Ilimit application of the method to large
telecommunication networks. The logical tree structure superimposed on
the non-hierarchical topology serves to define routing rules for up and
25 down links. For example, packets received downlinks can only be
forwarded on downlinks. While such a structure solves the problems
addressed by Schroeder et al., it does not fully address the broader
problems identified by the present invention such as the seamless
integration of mobile units in a non-hierarchical mesh and the development
30 of large meshes. Schroeder et al. limit their invention to, at most, 1408

host computers.



networks of distributed systems that are al so thensel ves networks of 18 NOV 200

systens w thout any apparent hierarchy or centralised controlling system

I n other words, autopoiesis and cognition are predicated on the dense

dynam c i nt erg@sya4shi on of numerous sinpl e conponents that ppamRosmegRer at e

in their owm |ocal environment and that are structured as networks of

net wor ks where nenber networks have a degﬂée of autonony. In this respect,

Varel a et al. have pointed out the incoherences and contradictions in nuch

of the fields of cognitjve i e ar ti.ficj i nt.el | i ger resul t

fromfailing to draw t de fﬁ%%%gi rrpal?}l Cat ita}ct)nsq%%hnt e tgbO\?gﬁgigeﬁasr%@g%'ati ons

regar di ng cogni t i tedecammuysidagion pystensisrgeserally encernedevith soatovioguradsindhar ma

and Zen have deveyp stg! HigaReh¥al SdtvBAd. 306h FRABIGYEMintS RleS b&HsRIQ9Y Of

cognition that matches the enpirical findings of nodern scienCe and can

serve as a starti pifeqied hy mephatis\suthyps pvarlayieg paenihiasarghipaldeididige magh do not

fall prey to the pidf ghd Sorla Rdtehofk e Gk \ﬁsh%‘iﬁd;nﬁ\%rﬁ@ﬁde& néfkorkUP 10

the present, the ﬁ.otentl al of Zen epistenology for the devel opment of

aut opoi eti ¢ i nt el hietpeghty bycusiRg R9Cesges plotontyebsvitdy raints e [dpfing gitesnatived i nt o

practice. It is ap,ebi&ffced! ddiborig RNt mit¥Gi 110k t SxPURIE Hdfurls At | east

20 mtigate the disadvantages and probl ens encountered I n prior art and

di scussed above. PYeriaying ap axperésy¥pndeychors g peurprneswatk) i orstatechneo provi de

a new par adi gm f opjefachiclf Y5k QP ER MeerRtionst nRWVKRd systens, and based on this

new paradigmto provide a set of networks and network nodels, apparati, and

a method for dPerating same that are able to neet the 25 energi ng market

repui rements referred Woi@ROYE mdtndds’ §das 1Y 6C Hyrhatnil TtBfiEtisH Beldhhusers

socially and economically interact with each other through their own

i nformal networ kshodes, pigrqangiis apPreanhesige saias to dhgsgcamalypebpkaveipthat and how

they interact \Mtho&m@&tuﬁeasrmtcmghama%owuLan§lrsuttmdle§.t $h&RyhdrBENt . 30

1 8 ~~10Ov 2002 WO 991 63450 PCT/ Nz99/00062 22 It is a further object of the

present inventi onceaPyenyiiti@seenyaliyhddtriehand «aiep| Ysteph adepted | te pietify and

depl oyment of 16li ShkdrRativedoadeliif lahiherivith Hidrhr@RiRSCsystbnt YREIHACdppfedh®l WO k'S

that operate in synbiosis with human societies and human i ntelpl i gence in

safe, seam ess, akePWipdse bp'lk RULYsadr eXayriesy COERONE hEd AMPrane APd he'8 usef ul

choi ce. DI SCLOSUREofSunbilyEditiBMRINFbANhd BrdsBntOif@ertish Both InhiketivorEsthic@ste Pr ovi des

an aut opoi etic networked system which nmedi ates | ocal and non-| ocal

activities by int@herRaraipdmethodeiedieshvi ronment in which the activities

occur in herneneutic fashion through iterative heuristic sequences that the

system uses tQ devel op satisfactory actions, these actions being, actions

that satisfy £8quirenelitis 288 Hlovwy r"t Byej pricc cart 19, imelamenty fypge f fildfiddal ot he

system The heuri fhéifgen8slURNGES & @vbidEmeNEretdit Nhet@bridiimitatisHsi amns tbhe

system makes and extracts out of the background fl ow of environnental data,

sai d di stincti onso¥Randrtne rgrakiitien of adurnced ingpligent Qetworys-dlf AU Eefng 20

rel evant for speccbhsdqadiick \dftthe hidvarchiesl estRiBife o pdsentA@rNorksNg thet acriteria

such as by trial and error itgﬁrerative sel ection process or any ot hgr process

that satisfies t h¥e¥daraeceanirpisse reaPyer Aarkage;is neqqdrd 19,8919 Jh°Br APhe

SKSt emis pr efzfer abteiymﬁxraersiéanhisﬁtemhatt?dta;se%yﬁahi}sm erb?achafsednmagemperi ence.

The system preferably may be se simlar at a vel.s of aggregation at
ﬁ-h ptPgifs F gga'i

whi ch” they are coR€“k-edhSSYEIRTL Isi eyt ARPFORCSPIGP R “can be

characterised as anhé eslodlsoftWate Byentsn endrayvelopmdbbtsSinr the taxpastiss field gt wor k  of
networks that may dgstnrfgu\t/édduai?tlifual d{n'csemgg ceS %ired bsenenlgf p?ciprgiséda r'coC Qﬁgv?a é etrhieSt I cs.
network operating and management problems such as encountered by
30 British Telecom. In this context, an interesting prior art technique, which

seeks to overcome these network limitations, does so by the use of



1 8 rvaV 202 wo 99/ssas0 23 PCT/ | ~I Z99/ 00062 The systemis preferably 18 KOV2002
non- hi erarchi cal but nmay exhibit hierarchy in sone applications, and works
preferably through co-operative interactions anong nenber networks, the
co-operative wobggapt i ons 5 nmeaning that the conponents of Pbljlﬁnggj@h@m wor k
together to carry out tasks wi thout the interactions thenselves being

governed by a hierarchical structure. The 1s"ystem and its nenber networks,

if any, -are structurally 10 coupled with their environnment through the

af orerrent  oned her,BRORN lGortk QAP SanMICTIRisY doiRbolsCmiib, 56 %, ss and do

not use a priori representations of their environment or t hens ves. The
system and its nerirselynteviovting behaviny qired! @nteb Aptscase deamen epditest anatficevol ve

with thelr envir omenty thiQiglke’ RUAIIOHRNIRTMN IR, Bias e 3060 shigpeNdent

manner. The herei fore efl ned ation and actions carri e out by the
system vi a the af deeeréqunddiyereansofdaintic prenestass Aets leaws :ztterqmngr%;lentzo

coupling are i @dthﬁcﬂg%ﬁerWer aRYy JoPrdtRey alqgttﬂatp%llt)%' QLF]d?\gtrtaﬁlq aftb b

regardi ng, or hypothesis, the users or designers o e system cou d make
about the state arsgemsr Thus.uireilsothat Reove \iee SHPHPRY revte| arg raprgi sasntadnand At each

| evel of aggregat iygBomsBib efavOFbIYaks @ﬁe Stf'uusi ' é&h@'coﬁémﬁveﬁaemrgﬁ erably

di spl ay operational closure wherein, he node of operation o

i ndi vi dual conpon@l*ﬁt%‘]m?ﬁa?‘eﬁ'@’&t?deGOPtVtHTSFW%ut ed nonsynbolic fornms of
processi ng wherei n such nmenber systens preferably display operational
closure in relation to other nmenbers, interactions between nenber networks
preferably ocd@r throudint sgfityalei agentsf Hip ipatdowerd whe@rmﬁ@ethahmirpho@@ssi ng

wherein the overalgehS)Slrei® vhitRs RlayeS sRfid %%Q&M sdbﬁ'ﬂ' for_eRfhad,1 gRal
closure in relation to their environnents. w0 J 2002 W 991'63450 24

PCT/ NZ99/ 00062 Thdiesercbigdli ét 1a59e; peogeammpe vv?@ﬂersmae*#w'é apEqssrbg PRtWORy St ens

that are endowed Wnlhask8dsB@trafin Gt leRElRhbdsl ANBEIRIsNoS BbrihebiidiCtit QRdhdd Y bei ng
defined as any or all of tel esthesia, neaning remote sensing, telenetry,
smaller "worker ant" programmes that move 1o neighbouring nodes to

15  assess routes with spare capacity and update the routing tables at each
node accordingly, thus leaving behind them improved routing trails. This

approach can however lead to circular routes.

Developments in this area have sought to expand the capabilities
20 of ants both at the local level and at the overall level of network
management (such as billing tasks). Related developments have explored
the use of genetic algorithms and evolutionary protocols such as
implementations of "survival of the fittest" strategies. This is intended to
enable ant-software to evolve and develop their capabilities to a point
25 where they can run an entire network autonomously. Major risks and
disadvantages in the above approaches include the potential for damaging
software at the nodes in the network in ways that cannot easily be
corrected, ants evolving the capability to resist attempts at eradicating
rogue ants, and ants escaping on a competitor's network.
30



5 meaning renote measurenent, telekinesis, meaning renote mechanical 1§ npy 2002
action) tel epresence, neaning forns of presence effected at a di stance and
interactions with renpte environnments and the people, animals and or object
t hey contalnwglﬁwgﬁ such tel epresence, tel emanagenent, ggg genent
of peopl e, things evi ces and or processes at a distance,

t el ecommuni cati ons neaning any formof tra&fsfer of information or data at
or over-sone distance, said telhex functionality being structured and
adapted to match the f RUAER Sgi S el ated to the
five senses and nore b‘ﬁﬁﬂ%l gflen te?ﬁggf&c?‘#t% ?? ifqﬁéi{ sg'rv?ce |§§érﬁﬁent

i ntent, attenti ongeewineant hend sussh dfurdistiibsined oartifiisit intaNigdrse.l Sareeqlser ed for
and i ntegr at ed i N, RoI Pk el AeKSisC O {chfherdHiSaebdT! BRNOBY defigd Ousness.
and storehouse conscliousness or nenorisation ructured te
functionality of onétevosks: oweewuptgy@t @nd dexpssively |patediels mechies.i \enengyt hat
apply at all 3] ed to as
| ayered functlonalﬁF ﬁ? %hgﬂ 5%?@“%?%§8§%§%§%b§ﬂg ?ﬁ&n r%g%letlc
syst em di spl ays aushdaby st wutat varietyviof rmanufdcturing idustriasi ast wel raBemn'@JIe

organi sation being dh’ﬂt Eg(pctaﬁ&y {n@'eﬁie‘?ﬁm‘i&n{ pedlgiact i vities through | ocal
apparati, whil st th veral T system s nonslocal inits | ogi ¢ of

operati on. Preferably, t he systen1adapts to changes in its environnment in a
manner which is proscrjpt; | SsuBRBE- i .af the
systemthus all ow ng té\@ 'héﬁgggﬁgt% E dn"f'atve I nggtn%’ércg\r,lvr;lgup %%%4& icgstllhr?g{ 30
proscribed. 1Q SSWWICWlWQQIm:@%@ %tMWQQﬂM%ZVPmMI y, the
adaptation is per {igCidhasChedt [whClaHl | Afiel Nt _§3long! YimCid OhgRNCE
criteria rather than by optim sation routes wth respect 'to set criteria. 5
In a further aspeemsqeh@lqgm\,cérﬁqnons gisgyssgd dn a!ntadms'o\éerpleteitcaln@t%@i komsyst em
adapted to operat g pighh g gaﬁplaelthexor{wm&éehﬁmat this e HET R Yo bo

i ncor porating dlstrlbute artifici intelligence, I1ncluding: a plurality
of cybernetic devtesegnisatiajin eepanisive uaeiencgn and Yﬁlet relate fiolds zaft Antificidle of t he
network and tfg nﬁ@ﬁﬁgeh)fe,‘”@%&hné?ﬁ&%dkréb%ﬁgéCe?etlou@rtg fiel bveeRd e network
users, wherein sald cybernetic devices are particularly adapted to deliver
said services to ti“@'p@fé,qnﬁlftf the gieesh to Rdens o 8oV Paradigm: Bniferipten @it ot her
cybernetic devi cegnd NinSYed @ReadBRNA&H Bha«sorﬁ.h@u&%wpr lﬁab& ndt LBe dsahm of a
fractal, non-hierarchical nmesh, so that the nesh is self-simlar, said nesh
havi ng a struct ur 8ystepaticaly, apalysedd Brsgd @8 1B fallowingAisepssion thepiessnti s
substantial ly si mphgftidnOoftdisla rithw BEYMRRIBEKondSHEdEm hd 1864 RORLdpRBIKRE Whi ch
the fractal nesh is considered. Preferably, cybernetic devices functioning
at a sinpl est 2@ ev8et &ff natygrkeanst nefwort odelscppratti and e gaperic matbed faid are
preferably but noppg@imeshnsarily restricted to a specified region of

space, cybernetic devices functioning at a next nore conplex |evel of
aggregation are referred to as mnders) cybernetic devices functioning at a

hi gher level of conpl egirentabRd I aREsafe-bR aaatmgt ag1 BEMmunicaiiéhsCdaar neti c
devi ces functi oni ng at yet a higher level of conplexity are referred to as

hyper ni nders. 25 handling “of objects “is based on a dual Aristotelian” logic that, in its
25 simplest expression, postulates two items, an emitter and a receiver. A

relation between the two carries messages from emitter to receiver. This

is shown in Schematic 1 where the emitter is E, the receiver R, and the

message carrying relation f(m):

f(m)
30 Schematic 1 E —> R




!
Sai d cybernetic devices nmay be adapted to operate in a region of space1 %rM)V 002

inrelation to a group of cybernetic devices with which they are associ at ed
as well as facilitating comruni cations fromand to other cybernetic

devi ces. 30 woloofkassoOV 2002 dVO 99/ 63450 26 PC 1'/ NZ99/ 000per/Nadoioos2
cybernetic devices may be adapted to supervise or mnd one or nore other
cybernetic devices functioning at a | oner 17 evel of aggregation or

conpl exikty where said supervised cybernetic devices may be clustered or
distributed in space, g/ Qtergibe % h?Junh%PS p{;mnl;mba%aegs?,/ SMBEYeRes,
systens, aninal, or person e Invention turther provides For a cybernetic
devi ce i ncl udi ng: Masendwaine Queittione et dNodeT1.ver P88 Parie| NB/R7M.unkisi onal ity

to a region of spafeebt s, WHN Gliekf, %S$Qﬁicafa?d%er§9ﬁj 4P tgenmwé Cfidens MEans
h ot re

adapted to all ow comuni cations Wt er cybernetic devices. Preferably
sai d tel hex funct$ubiest/obigctdusl persuates 6% deschbedin Sebamatit 8at i ons for dat a,
voi ce) videophpny, video-on-denmand, 15 entertai nment, security,

educational, health-care) prem ses manag.ggint, energy supply and
. Py
Wenory

managenent, banking and such |i ke pturpo efefably the cybernetic

devi ces further i$ehenwdic@ ocess rﬁ and n@ans and nore preferably

| ocati on determ nation nmeans such as 20 GPS or Simlar. In an alternative
enbodi ment the cybernetic devices nmay include input and/or output neans

i ncludi ng video, audio or the like. 25 The cybernetic devices nay be

i ncorporated into, or aewh@cerrdsegmraspbaiyely\any sitbject, androbiegb| B@)squareanci | | ary
devi ces such as n r i A - ed_gui dance
devices. In a pr eﬁ%%egtﬁgﬁﬁeﬁeﬁrﬁs%ﬁe@%a{ﬁbg ffgwﬁé\}gﬁg n(%?f"%gg?eig%ti on is
30 not limtetR inded@nflentCany ERDEt troryONe ANEBWE (Fir) RETYSRINS INYCDER02Te | n
alternative enbodj C i i e i¢c. devi ces
may i nvolve w red{emglgﬁﬁ)gi %ﬁd?gﬁm %,?@IS'GQS{EL. c@?\?\%lgg&?mx}&n%rgﬁpﬁ&gggg%f erred
enbodi ment, the crenresentetien ofifhave peaplainteraut vgthethings and other people around

them, and of how, in particular, they communicate. In practice, however,

this description can be seen to be, at best, a crude approximation, as is

16 analysed below.

Fr = ({fir)}. Fr thus defines how any S interacts with its
environment when it is perceived as distinct from self and composed of
separate objects. O may be called the set of such objects, O = {oi}.

20 Schematic 3 represents this more general description:

Schematic 3 S —> (9]

25
S's awareness of its own existence only occurs by virtue of
distinctions from that which it is not. In this perspective, S's awareness

of its own existence happens only through Fr. Similarly, for an external



In a preferred enbodi ment of tel ecomunication applications the wirel @8N0V 2002
means use LMCS or LMDS radi o frequencies (respectively neaning Local

Mul ti poi nt Conmruni cation or Distribution Services or 10 Systens), and
typical ly | oG eslsskdy Nost countries in the 25 Gz to 31 GHpcapGoediapedsiz O
47 GHz ranges. Preferably the communicati ﬁ\%ﬁde\/i ces incorporate electronic
circuits which include one or nore progra ble elenent, such as a field 15
programabl e gate array, a field programmabl e anal og array or a [socall ed]
dynani cal | y_Pr ogr aEugA/Cw 8 uBiaaf bRkne J4ife BERAE AGHRNP |8IcC AR bwARKedle
interfaced so as to take as an input a bit streamto be transmtted and
produce, as out putof théexis@nie ok Snis dioatiegent o fetiks setgr Itteftectivglyl followesl ess
communi cati on deviif-¢:dByS, it I SUeRLLof SHANCRENIAPHiREr Hhowller il tal of
anal og types. The choice of digital or anal og I nterned ate ?requency is 25
det er mi ned by t he alspdneans dhatstbp existepadef the elpmegisaein® thakisdthe ejecasinmay be

required in spgci fghCeRRBhmeA, iQBhtinBERIUPbREMY cdpiGre Of ARSI Sl BY ITRRS May be
progranmed using a techni que which may enul ate Darw ni an evo? ution by

generating | arge 30anigipranshigs issBlofR jaspurateby desaniged ubve rSshemplis <& Bhet t i es
within preset speqidhligititRd) feciitckal BERrRiIRARI 4D ahd® by bh&GSbthkPtR&ighe as the
starting point 18 PIO-J 2002 ~V 99/634S0 PC T/ NZ99/ 00062 28 for a new
iteration wherei nF&el ection processes are continued until a satisfactory
out cone has been achieved relative to set operating criteria. Qher
iterative prograrrm’ ng nmet hods may be used, such as 5 variations on

si mul ated annéfling and other stochastic senbl e procedures. Preferably
two types of evolution schene y—g used,” wherermthe first type selects a
sui tabl e nodul at i grhe&rb@®. and [e@llves & 10 || m)enent ation wherein a
digital internediate frequency ils—used, and the—+rarsmtter and receiver
desi gns are evol ved separately and wherein the second type specifies a
comuni cation |ink nodel, and evolves a transceiver design that satisfies

the design constraints giyel e D fans %ﬁttBF R RRhet & REr BESIALCARPIT ai Nt s

may include regulatory constraints such as the bandw dth for the |ink that
is required for spbamgelvesdpggnendantlyrftom mnafanotir.yThayhare dg giomsi tomsefhene

will also evolye @ ARdHLAWiNeh GRECHRd FAIs BBALOGKIsEd B Bbraiftirauency
may be used. The evol ution schene proceeds by a series of steps which may

be 25 inpl ement ed fwction&igs Thisean be rapeasanted mereysracifisaly bwsPengmetie®: anneal i ng
al gorithns, backpropagation of errors or other simlar iterative

procedur es. /__\

S Fe O

NS

This means that, from a point of view that is independent from S

20 Schematic 5

and O, and not predicated on the prior existence of subjects and objects
25 as fixed independent entities, the only existence that can be stated
conclusively is that of the operational capability of the correlation function

as expressed in Schematic 5:



Such genetic algorithns are preferably of a class known as mni m zatipg Ngy 2002
algorithns and require a neasure known as a cost function 30 or error

metric to mnimze wherein suitable cost functions nust include at |east

the bit errokydal@ssoconsi deration of out of bandw dth Spec%ﬁéﬁg@%ﬁg riov
2002 WO 991 63450 a9 conponents, and speed of transm ssion. / 00062
Preferably the systemis left free to evol®%e conpression al gorithns that

will inprove the efficiency of the link. 5 1n a further aspect the
i nvention provides for a nethod of operating networked systens including
the steps of: establishing a set o ' ational algorithns related to

the operation of the network, sgrd algorithns adanted to provide tel hex
functionality 10 and said al gor{thns PBei(8gOpreferagply devel oped and

sel ected t hrough $¢hemstio®cri pti W _| ogi ¢ and the &t hod of evol utive

sati sfaction as herei nbefore descritbed—PRroferably transitory |local or
non-|l ocal software entities are created 15 that reflect the state of the
network envirgpnent at various or selected |levels of aggregation or the
task or activities to which the network is to be put. Preferably said
software entities are !nedtherr wardso ohischandrgubiests 2xperiensed fbrough suelef er ence

to the Zen epi st exgleRiofidhre Vaidlbf bBer dXistetlaAhHRS 16 heRSBIVEI HoREN @F
conpiled fromthe basic set of algorithms through an operational syntax

that enabl es t he YRSHEYInJoPE Keaeftha SAPeionFess BxXREesapd thievgheRe (R €) fQuences,

structural coupli&fied 2anfRBECIH 2ERbsycheREY And leBlstirolddyN A HRAIAal ik n@nd
nmet hods of proscriptive |ogic and evolutive satisfaction. Preferably the

synt ax correspbnaca¥isipasat bgth Sognck e endless sofigs ofodkiedis o 1f@ Hdt HB? i ng and

aggregation of al gosrkhdiafort®) thseat 0, dRdofRse AfLtRAS st LiRbridinad Withab e | N ANy
conput er | anguage capabl e of inplenenting the 1 B PdOV 20Q2
concomitant and cannot be dissociated. Given the infinite muiltiplicity of

possible sets of objects, and the parallel multiplicity of possible subjects
that can be defined in this way, in its most generic form, this awareness

15 is the set ®. of relationship functions of which, in effect, S and O are sub-

sets (see Schematic 7):

20  Schematic 7
(& o (o

Schematic 6 and Schematic 7 are more accurate characterisations
25 of how people interact with their environment and communicate with

each other than Schematic 1 and Schematic 2.

However, prior art in the domains of artificial intelligence and
cybernetics has developed in two main directions, symbolic versus

30 connectionist, that both remain predicated on the paradigms expressed in



WO 991 63450 PCT/ NZ99/ 00062 30 said heuristic and herneneutic sequencdsd NBW 2002
| ocal and non-1ocal manner, the | ogical operations of the network.
Preferably) the dharnas are adapted to achi eve herei nbefore 5 defi ned
co-operation ggenber conponents of said networked syspg g,{{g&zrrerrbers
bei ng | ocal cyber netl c devices and rel ated networked software an

non-iocal networked software both | ocal a#f non-1ocal software bei ng

net wor ks of dharmas referred to as netadharmas or Miharnas. 10 Preferably

the dhar s, oper abhohlaioU0lndShdrikdcCa N OFHE AGHSE iy BEAERE TS xnd Uge dpar s

are preferably desi to achieve operational clo menber
net wor ks and overtadplertﬂevmk usipg syrobalic @rocessind oﬁ'@tmfanﬂmpmn’l}mbased wor ks

and over al | net Wogk il ellfbks! CRPEChNE IS B P gne P AECHGHHEN 2MONg

menber networks, far has and ot her cybetrnetic medi ati on
bet ween | ocal anderporachowaits auni cant sudlice fonddveldp ragiverneduierrosiof @ndiciahd ot her

tel hex functi analivfolioleeL &l o bipibli ANl @OddRhe\DUPLOnRofS IHadorkay or ed

functionality. Preterably sard arrras an are adapted and set to
evol ve through helsed intrariigutar ddinskye M. p1 3% "Loaical ws Pogliogicairrt Syeblalicl vef

evol utive satisfaghi@biondst b Neaf ARl % "Ned VW}}#,g;QP% iGencY s SRS Of

f
dharma software entities that are crec'ﬁﬁ as a resul t 04' requesti ng the
network to perf orfNpanging aSientisghe Vibgtonai RiHdhdfidia MOT t Brese). eand tabove ar e

conprised of grougg, §|§|83§H oRREFeaEthPa'Aaslag%lc{omnt@&%&{ dt' the eKQ& uti Ve' y

created by prior su tware entities froman orfginal set o
sai d operati otthl 2fpgaaches s alternative rputg-reMains the%dV@@n@@ FheBRtfigHity

DESCRI P11 ON OF_ THRePREM bR s hBiH Miogte@A0R2 a0Ve BERBENE sLiaflaRE Wi ||

now be descri bed by way of exanpl e y an er ence he dr aw ngs
in which: Figure relatiphd.ustrates a conceptual schematic of a prior art
tree-like tel ecommuni cation network; 10 Figure 2: illustrates the fractal
structure of a network according to the present invention; Figure 3:
i|lustrates a concept (milalynémthei telds ofarobeticemane seftwatsnpasnts ROBBIVEN t hi n a

network accor{f nga&ppoatcnss na\?esemght rwes%bﬁafb sfsﬁe,ﬁg gl%egﬁlfurxck bHsitibgdres the
basi c positioning of a mnder inside physical prem se
that are meant to mimic the human mind or the mlnds of less developed

cognitive systems such as that of insects. Here again two main
approaches can be found. Some, like Aaron Sloman (University of
Birmingham) have adopted layers defined in terms of operational functions
20 such as perception, central hierarchical systems of reaction, management,
and metamanagement, and action sub-systems, while others like Rodney
Brooks (MIT's Al Laboratory) have criticised the former and opted for
approaches to the development of autopoietic cognisant systems through
the definition of layers in terms of activities, such as identifying,
25 monitoring, avoiding, rather than operational functions. Yet neither side
has integrated the need to radically alter fundamental paradigms of

cognition reflected in the above discussion of subject/object dialectics.

Further, Varela et al. {1992, Op. Cit.) have stressed that both
30 autopoiesis and cognition, in cognitive networked systems like the brain,

appear to be emergent properties of massive interconnections amongst



Figure 5: illustrates the conponent structure of a basic minder; Figurk8eégy 2002
Illustrates the procedural steps involved in the function of an autopoietic
net wor ked system 20 Figure 7: illustrates a flowhart of the heuristic

sequences i NghyfRdepn the interaction of the networked systpemngbddiodt S
environment; Figure 8: illustrates a procedural schematic outlining the

distinctions froma priori approaches; a ~'ov zo~~ i ~VO 99/ 634S0
PCT/ Nz99/ 00062 32 Figure 9: illustrates schematically the fractal

functi onal nat ur ol 'ef WA o} diind T 46 IY RRIIRED delifogtapor K and

Its environnent; 5 gure ustrates t ayers o unctionality
wi th reference toswtétes withpwtsanyf appprentibietarchytdisentaalised coptvalingleysteny of
exanpl e; Figure 11 s} t e n &@tﬁi{l tional

di stinctions of t eorrﬁenﬁ&rrég ﬁ%’%]t%%gngﬁ tkg |nggrr%2$rf§'?§t%ﬁldd'spﬁr%a eee
schemati cal | y enbdyiamiatigteptonmpetitar of grwmeteysosinpie resimponentst thahetasbr ked

syst ens hardvvage;o%é}mléi rtﬁei#?av”ihbwt&ﬂh st "SR Lh&2lale) siiiuddy GEN2

structure of a M nder show ng the generic |ocation of programmabl e el ements
or conponents suchetaoridy pinhetiorks Pyheeg amembare n@tatosksArhang sa  ddgnes ef14:

[ ustrates sohomiirahyy o k! tdafed! WRiEVel ! Hhug OBl Buf o

generating sol utions; ure 150 i1llTustrates schematically an out |ene of an
evol ution schene ingphegennes and ontsasliationsinsmush efethn dielss of cogritivgediensel ogi c;
Figure 16: illustpgf suRGHCTRbIiGERES YtHaf CreCHIE Atdr? NalingS 85 { HBHE RS fuf)! €S
which reflect the state of the network environnment; and 20 Figure 17:

i |l ustrates stPenimnlisationg af fhe abevgtqoppiderptiensireqaiding spgnitivecretwerksh Ipef | ect

the state of the BGIMRE King) \HalO 3B hoRSRABRIRE dnd ZerlRRleSadBAPET bR 25 AS
a prelimnary point, the network nodel devel oped according to the I nvention

i s herein referreextremegly refined| angr eghetent epistematoayesf gagiitionothay aratches — a t~ov
z002 VW 991 63450 g3 &L(HfidM ARAIRGOELMmbaerd SBen@HhdHah SeReARY Yaftiig Fuddhi st

literature, Indra's net is a
to develop more effective approaches that do not fall prey to the pitfalls

16  and difficulties outlined above. Yet, up to the present, the potential of
Zen epistemology for the development of autopoietic intelligent networks

has not been effactively transiated into practice.

It is an object of the present invention to overcome or at least
20 mitigate the disadvantages and problems encountered in prior art and
discussed above. It is a further object of the present invention to provide
a new paradigm for the development of networked systems, and based on
this new paradigm to provide a set of networks and network models,
apparati, and a method for operating same that are able to meet the
25 emerging market requirements referred to above. A further object is to
emulate how users socially and economically interact with each other
through their own informal networks, in particular through face to face
interactions, and how they interact with objects and machinery in their
immediate environment,
30



fractal structure such that each of its nodes is a jewel that owes its‘I 6 NOV 2002
exi stence to, and reflects, every single other node jewel in the net, white

5 at the sane tine it co-creates the whole net along with all the other

nodes. This nebey@adonfinite (that is, it is not finished, peyNesHibRte, and
can al ways be extended with the addition 5){ further jewel nodes). This

nmet aphor serves as the starting point for“the follow ng description of the
inventien. 10 This particul ar epistenological stance stipulates that itens

na specific univer s % ARihel8MBoraiinb ipkni RIGRRAB Hrofdd S1BARGs entity
or essence. Each itemco-arises with all the others, is a manifestation and
co-creation of tHestgatkies shgy dgvelopipent| andc depipwrpantnef distribgeast ertificishg wi t h

15 al | other it engellibfnde VA GDEhetidhétworksathhb is QlAtH i eved
t hrough the I ndr aNet'bPareadidgm ?n descrisbi ng ‘lsuﬁi%itragﬁlés?‘%ﬁ%gg?@g ﬁ%’?ﬂctur es

and sof tware ent iSrieseg;and Rurpay intalligancerip Gafe; Repmdlessy pRd fleXibie weayd of tp t he

state of the &t gblilie R ®Bid Qhithla &dedi Bnoiddier ef ore, a specific term nol ogy
has been devel oped to assist in describing the system This term nology is

sumari sed as follows. Wth reference to Figure 2, it is noted that the
lines illustrate mesh structure at each | evel of aggregation, not

hi erarchical relati onshigs. 25 f%beri rood: a virtual space enconpassed by
| ndraNet. As not &3S RE OF THEINVEN he non-1ocal |ndraNet space
"inhabited"” and used by IndraNet users to exchange information and provide
| ocal and non-] ocal telhex functionality. 30 Netizens: entities (e.g.
humans, or garfi®sat i ons /M &M n2APECt then EwveRian: POy A awaeeiptic etmrrked ke

devi ces) peopl i NGykizeh QRPN Medittes lochl and HGh-locACRLEiVIEs DY iRdfRRing with
PCT/ NZ99/ 00062 34 . . . I
the environment in which the activities occur in hermeneutic fashion

through iterative heuristic sequences that the system uses to develop
satisfactory actions, these actions being actions that satisfy requirements

15 or criteria set by users or designers of the system.

The heuristic sequences are the enactment of distinctions the
system makes and extracts out of the background fiow of environmental
data, said distinctions referring to the process of selecting data as being

20 relevant for specific activities by reference to corresponding set criteria
such as by trial and error iterative selection process or any other process

that satisfies the set requirements or criteria.

The operation of the system is preferably experiential that is,

25 entirely based on experience.

The system preferably may be self similar at all levels of
aggregation at which they are considered so that it displays fractal
features and can be characterised as a fractal system, and may be

30 structured as a network of networks that may individually display said self

similar characteristics.



IndreNet: a networked infrastructure fornmed by cybernetic netizens pl ad a0V 2002
at the nodes of the said network, and that nediates |ocal and nonl ocal
activities. These activities may be undertaken by people, nachines or

devi ces conn the IndraNet, by Netizens, or by the

itself. M ndgrﬂsgﬁ?:‘{; ernetic netizens |ocated at each node t‘?g‘t(,ﬁgﬁh(g?. Thi s
expression inports the notion of "nindfulféss" that is central to the
operation of IndraNet. M nders preferably incorporate transceivers. 10

M nders carry out both tel ecommunicati ons and node specific functions.

Wil e carrying out a primary role of communications, mnders also function
as providers of node Shihecystem is@referably roadwetarolmical duh evay fexhibitikdbsmadchy y. For
this purpose, and_.a qui . cifl jcati m nders . are
endoved i th sur (3orgrEaishefeeRt, MBEChen WBelsBR, Pibtan " RbeREh

physi cal formns. Howeacgions t éregngnirhémizdr| netinarks, atheu chepenafive piptarddtions eat ur es
and capabilitiges : e i Nt | ndr t mesh.
Referring to Ifr\?gu'rrngggngalmr??\gh%Pgﬁén%é‘%p‘g{n@tgcﬁﬁn%ﬂf Wéﬁ? H?gthleﬁ\?%r?? ﬂ%%’[ﬂ?m nder s
i ncorporate a tr amlsksewithout2le ipreréationd thensplyssbéing governddcbyl d/higranehidal/CS
range. M nder range By be between 50m and 30km O course, mnders will

i ncorporate hardware such as nenory, processing neans, antennae, |ocation
acqui sition such as GPS functionality and power supply. As noted above,

m nders may be constr e parsf ecific p e, F le, in a
security 25 applicati lcﬁ‘te %Strtné}?ldﬂg‘;d %%%gﬁu@éwon&si %Bgifngrgr g{mc\?p%gg out put,
alarns, etc. tQ esmlpledi withvthdir ervironmenti theaigh ehé @korémergtonedh dileirbgneutlc m nder
may be wired into il dqi or i.cl ahl e unj bl 0 be
carried by a per s%gc%;éb%%%g tgﬁfnm%%irﬁéogaggcgsﬁ'o j\éeg{’s?&{opgea?ﬁ ﬁgf"i An
exanpl e of the sivepbregershticnsmf nkir erivisonrhérior thamsdivesr Fi gure 4 with the
addition of 30 conmmuni cation to another mnder shown in Figure 12. 1l a

P O~ 2002 WD 99/63450 35 PC'T/ Nz99/ 00062 The specific conmuni cation
mechani sm whi | e generTdielsystsai ang ité membesnetimarksiib any preferably cerdeuelop

enbodi ment s a*}']bj iéhds%ea‘fmhitﬁ L:Rfi}%[\&\mrth%if%ﬁ%l@iiorﬁhfp@tv&ﬂi&ﬁ'ari&owﬁé suppl y
t hi utilrty

noni t ori nQ) s may I nvolve physical connection to a or telenetry
devi ce. An exanpl@o-¢dprendertmpspes i nterface with a power supply utility and
a conmuni cation network is shown in Figure 5. Patch: a static piece of real
estate (e.g. house, garden, factory, warehouse, and the |ike?, a static
portion of geographi c Hydaseinkaierp dafined medipiigneandeartigne garrigd oyt B ar ea,

part of a river) §li&RNif th&SibdmbnticHed hétmehbltR) prodedds Larfdl sBubutay OF
i nhabi ted environnment (such as a road junction, a railway crossing, a

car- park, and® hecquplirg arepindgpengpnt) ef any et priqriedefa Regtaining fansStatedinhi ner
packaged goods) Wap&AirgS om\m%sa%tr@ J3bi3AR desidhPs bf dHelsybteRt E4Ufid HiaRd

rel ati onshi ps of a patch to the ole of an indraNet are 15 shown in Figure
2 and Figure 3. Mupyethersipiesandgnpptaresf thesyiep and opits eRVIONMEBY sinilarly
there are

At each level of aggregation, member networks of said fractal

25 system preferably display operational ciosure wherein, while the mode of
operation of individual componentls] may be that of distributed non-
symbolic forms of processing wherein such member systems preferably
display operational closure in relation to other members, interactions
between member networks preferably occur through symbolic information

30 exchange and processing wherein the overall systems themselves

preferably display operational closure in relation to their environments.



various types of minders with nore or |ess extensive capabilitiesa 24 g KoV 200
Standard M nders: a m nder can be fixed or nobile. Standard m nders are
fixed and mnd a fixed patch; Roaners: nobile m nders. Wiile basically
simlar to siywwasdo m nders, roanmers can have slightly difp&fR¥9/00062
characteristics and 25 capabilities as I’602UI red for specific

i npl ementati ons, such as engine tel enetry, 4 r acki ng and navi gati on
capabilities, and so on. Personal M nders (PMs) and Goods M nders (Gws/:
PMs are sinplified and mniaturised roaner minders that are hand-held. In
their 30 sinplest formtheir functi onallt){" is that of a cell-phone. In a
preferred embodi nent ofTherauteneiasistSystenPas hprginbefore) definednere saystepishihat

addi ti onal 7 8 fgrendBRed mﬁgélwmcpmlwm%wg;d%naﬁ&ﬂ% bem
capabilities. Gvs are mniaturised sinplified mnders that can %fl xed
to or inserted in 456B8m ag An¥ A ra) ftelegthpgipgmenting, eampse kseasmdtelear@aw
services based 50N hedrity< rdnite trh&dtienievt, t%!é'kfn@glsy"ﬂ@r%h%%ﬂo%e(%%:&\ so be
attached to animals for specialised telhex services Assi stants and Patch
Meshes: basic nmi ndRstign.ctalepresence aneaninaafiolns o drasppes pllected @k \pi distanes| | ed
assistants to perfouThisRRELA WRE forhts feRviRfrteRes mttﬂb pb&Y, dRiAls GR&6h as

di stri buted/ decentralised energy managenent tasks and fluncti ons).

Assi stants are | ocl9cs &pvaantaid Shrpyomich delpprazance.otelemanaganaie, meanng ch.
Assistants are st ryglddbRentss aed?ﬂ?eS hnings, V\Wvl&%s lah# &r Gk Sest at0h disigncbndr aNet
they bel ong to. Thus patch meshes are the finest manifestati on of the
fractal nesh st& ucndriglespmmyaicptipfisaReaninawy Eormnofatranséarcet istpreativm Phent
assi stants inter acdativat Br bb& donRAkistandd, AR teldx FORBHORAIRRAIRINY! dufiictiés Out er
world, in the nost general formof 15 this invention there i s no such
linmitation. Assi sta&\%taédae‘i?ddPF‘?aé?'bﬁte foEpE AblURameNssipUT e thitt PEctelaiedyi t h

each other) and usg M€ fiv8NBansTEHEI MmBld RFoddRt PSRN Gr absHREd:! NBRIngS
standard mi nders. The fractal structural relationships bet ween assi st ants

and pat ch neshes dhgFetmeeninigrent aigansiRgt ang athehsigh fuRctigngdsethat may bge

physi cal strucfgur &egiliredSfor SirANintegi@¥d Bfto! inteRprefitile dRghitibhebdbdmihbdly
conpl enment one or several mnders to assist it or themin |ocal patch

tel hex functions. SR8EFIYSHRES: aE%\ﬁmbeémWer‘éﬂ‘sfjﬁ‘fsnafse°’df‘%ff‘%ﬁ‘s&5?’§f wireless. A
set of assistants is structured as a snmall nesh that is self-simlar as is
the 25 whole of the IndraNet Its function is to incorporate into the
broader net, peripheral® hgefirewed tofhex s fupgiionzliy, shethe gvigRejetic YFes pCs,

NCs, hone el ectri Chfin6le VyeRSof hdtRity LtAGSagphy afilall iIGlels bidagdreddtioatdfodaicand
simlar, and nopre broadly any devices or @Pgtlthat can be usefully

networked to <% | ssfvfftef'h%"dr%’ﬁu‘?ffs@?fbm%s Igyered onality.

At all the levels of aggregation, the autopoietic system dispiays a
dual structure with at least some of its internal organisation being
intimately related to local activities through local apparati, whilst the

25  overall system is non-local in its logic of operation.

Preferably, the system adapts to changes in its environment in a
manner which is proscriptive and specifies non-allowed behaviour of the
system thus allowing the system to behave in any manner that is not

30 proscribed.



30 18 f~0J 2002 WO 99/63450 , PCT/ Nz99/ 00062 3a Metam nders and 1 8 NGV 2002
Hyperm nders: a netam nder is an enhanced m nder that m nds a group of

basic mnders. It is static. It has enhanced capabilities in terns of

i nformation tyoesghsput , bandwi dt h) CPU, RAM and buffer pempggr@bdonat a
storage. It occupies the next aggregation Iﬁvel 5 up in the fractal nesh
structure relative to mnders. Simlarly a™hyperm nder is a m nder that

m nds metam nders, and is suitably enhanced. The fractal structural

rel ationships between NPkMFhmﬁeﬂhS adBptatipRr pErfRERES bR RBleb Yy WhRioRs ltpstr aNet
are shown in Figure 2. ~ Location and Nodes: Every m nder or mnder-1like

cybernetic device |s§t'slf¥5c%ﬁ'fé’dma'fcea°m96% Bthef hbag, by aﬂpl“”!'ﬁ‘?&P&l\@Ht%ef"(M

Every node is speciddpest ld)seficitgiier of characteristics including, m)st
fundanmental ly, position. Thus it can be seen that the physical formof the
network is dynamc reflecting the nature and characteristics of the

mnders. In a 16 prefered teiie tsp@ittthe @eRtidH PdYides Sn a@YWoﬂ%ﬂchet\bm
| ocation of all other m nders @resent inits vicinity (defined bel ow) at
r

its level of aggre§iPBN9EREPd 0 REYFR WiEP Hientalhexclppetionality; and preferaBlyal ity

may be absent frommﬁio‘iétﬁh@tcﬁstMMed kitiawal inldMberidacincRamyPy a gi ven patch and
are m nded by a given m nder.. IS, envi sagag that there ma}a/s exi st a

variety of node 202t P8Ity ngf GH‘i’?ﬁ@ﬁtﬁaf’EHc%o anted Jlo dunedigrsas (Rethi #Y nodes,

net anodes, and hypaifrettestureTbetR Aeivbik! aridyipe rdans Qewhich rRelek spsedsi ed by
met am nders orégnyper m nders, respectively, while roam \(r/]ﬁge{ nodes are nodes

occupi ed by rodHi ngrevidatiered 19 AWk Hegige WOeEHY SR SYREIMPtE LARMIGeS nale; t y

corresponding to tIaemrculaﬂblahaatétawﬂauveﬁsm@amcadeds aaépeafuaﬁaﬁmdesﬁéo%nds 25
for all the mnders |ocated at the m nder currentrlﬁ% m nds.

Thus the operati on28h&° FWP@P%E?‘PJH%%%@\B‘@':?&TW@ H‘%‘f‘%"r?l"i‘ld\é‘fhsa%@ﬁ” Witeved as
mrroring the int emaé:hétwwbetummfdrdneafm ﬂasteﬂsnm-hnaramwar mleﬁveslo mfat the

aggregati on and again, refl the nature o
g o on Dot ool it il pp st hévird st usus, ot SeredAoBite, o'a0

artificial, asitheiaggrggaani wmaml |e sAJbsthllitﬁaIIVletrmﬁf ko iisat &% 6 tatiedr| degiededtt | cal
interns of t he network nodel and m. The d tail of their operation
1 B ~10"J 2002 WO §89"83%KY %MW%@%%@%’E'S Eensidered.

Preferably, cybernstic devices functioning at a simplest levei of
aggregation are referred to as assistants and are preferably but not
20 necessarily restricted to a specified region of space, cybernetic devices
functioning at a next more complex lavel of aggregation are referred to as
minders, cybernetic devices functioning at a higher level of complexity are
referred to as metaminders, and cybernstic devices functioning at yet a
higher level of complexity are referred to as hyperminders.
25
Said cybernetic devices may he adapted to operate in a region of
space or in relation to a group of cybernetic devices with which they are
associated as well as facilitating communications from and to other
cybernetic devices.
30



provides a distinction as does the aggregation |evel which m nders andf§ NOV 2002
groups of mnders occupy. Simlarly, hypernodes are occupi ed by

hyper mi nders and correspond to the next |evel of aggregation in the fractal
mesh. It is apybhpaged that mare | evel s of aggregati on can peradeadeiz W th
m nders and their nodes being distingui sheg by neans of nunbering or
simlar. Hi gher aggregation |evels may be fded dependi ng on the conplexity
and function of the network environnment. For exanple, as an | ndraNet
expands, higher |evels gfig %ggérﬁ&fbt dAbel T ay6e aalhech {oosu%ﬁwlse"\brtrhlngqﬁfse
fractal aggregation at a gl obal or national |evel. fractal structure
of the IndraNet isOof Mokt oHiesdcybematigufevices fynstieninggite datlower ekl e are
not to be confused, rE&htf%aneroﬁfpm&?%he?é)%té‘rsh&?@igeosE%&H#IG%GVEQ@rﬂcaryaCt al
nature of the Indra i s desi be conbi ned wt he netonym c
character of the aBHP%Eﬂ’?fb”s‘i)%‘f'B'ﬁﬁef’d" space; aRsl/errapyoter Jupe of Hirlergpts,
procedures. At gl rRAEihedaliems! SH@RhISor péisbrPet wveen | evel s, routing occurs
through a nesh or trellis and is not predicated upon a tree-like structure.
This is schematically shown in Figure 3 with respect to the topol ogical
aspects of routing, Fi gﬂﬁeein%:%dohhur"tﬁe?% de%QoH‘@leeFrﬁ%@BvaB@ﬁxcﬁhhﬁ:ﬁarCh' cal
structural coupli ng of the IndraNet 20 systemand its environnent. As can
be seen fromthe abBe@wae geapsed 6‘?1deh‘ﬁ”Isﬁﬂ‘?'ﬁ?\lé?'h%é-@cﬁma"?‘/a%aaVBS'PReQi

topol ogy in that itgaddomigswhich iNgso@s@aarmed or fixed in any specific
pattern. Their spatial distribution is essentially random theg_‘ are 25

wher ever cust of®r s CPBEWNicationsy Aears tagdapfed nfonakayy dRaNpHNicatiPAY Vg dsrng
comuni cati on capablseri@licideQres. are further characterised by having a
range. That is, a region within which a mnder can call directly any ot her
m nder, metam nder or hyperm nder or simlarly 30 a metam nder can call
directly any other m nderetersBh aghiadefelne@NCufidtibnbity | Yindi®deshi Goiioheval s of
aggregati ons. ~ 8 ~0~~ 2002 !'V 99/63450 39 PC a'/Nz99/00062 Vicinity and
Envi rone Various off@MUsEeiidisal fopdedtd cXpicke ¥deopheryheMideeProsmaad:y uct ur e

of the IndraNetg | BR@FEMRKE, @iy, 6QAGAOal OheatthChrdl ¥en@sés MANMddeRidnt, A
vicinity is defined for apﬁl ven node bgha set of 5 m nders |ocated at nodes

that are directly ®PERY SURANeaNRERIGSMEPH baning and sushdke RU@PEASt ar const ruct

applies to nmetam nders and netanodes. An extended vicinity is known as an
environ. An environ is ti region,i V\:hl C ont act, processes take

pl ace. Cont act processegregﬁeg"bé{’ & < °"E'?f5 &H@%W'”ﬂ? RrAZeSPiRE ARt
Paradi gm and wi || Bentbrg Gleaseshd mbisheferably |beﬁtIaWdeGemmheM bheasuR\dsl ON
enconpasses thg ?ﬁggltles of a set of mnders that refer to the sanme

met am nder or A8] '3ret ami nders. The notions of vicini ty and environ

are illustrated |n Figure 3. The nature of the IndraNet inherently requires
an innovative ~ 5 conmu cat ,ton m the fracta

i npl. ene F{%
sel f-sinilar character T'ﬂﬁtt"’zfl\@'f'b"éi)'ﬁe'lth'ihg ce‘!ﬁ%f"etf%ge‘ﬁ?ﬁd'a fckyde of
conmuni cat i ons sy stirgius ahramemhamnnmsmcniﬁﬁr@biamlemademlmceof est abl i shed
nmet hods and nodel s and an
25 The cybernetic devices may be incorporated into, or connected
(wirelessly, wired, or cabled) to ancillary devices such as network

computers, inertial or other non-GPS based guidance devices.

in a preferred embodiment, the number of levels of aggregation is

30 not limited.



i nnovative network paradi gm has been devel oped to inplenent the inventgdfy 2001
20 As noted earlier, present conmunication system nodels do not accurately
refl ect how people actually communicate. As a result, there is an

i ncreasi ng gayo fpbygen the capability of present tel ecommpbf,ﬁggmﬁzand

net wor ked operations, and the requirenments _of the custoners using 25 such
networks. One of the ains of the present iAlention is to create V|rtual
cybernetic entities that parallel closely how people comunicate.

anal ogy wi th the | anguagey e edhiafiforty 155 Mhinfurfihb 'rﬁ§a£ax&v{a% n named
dharmas. In the present cont ext armas are transient cal i es
created at the | eveybegfetia dnvwdermmmvotvetWFQﬂambteldeafworopmplass oatv@dk bet ween
two or nore mndergfq the purpose of carrying out specific operations or

tasks. Dharmas are the neans of inplementing the ~ 8 ~'0~! 200? WO

99/ 63450 ) PCT/ NZ99/ 00062 40 aut opoi etic, and i n parti cul ar self- managi ng,
self-routing character gf, 2lohBfER ime ﬂ{ ca%%h%@ .%'\Mréu
created by evol utionary aggregation e al gorit drawn roma

library or |exicon of such algorithns. Algorlthms drawn fromthe | exicon

are aggregated by meansy,qf p?eférwdt éﬂﬁcﬁinrﬁyﬁtcﬁ&e%@&n%ﬁlcét’bﬂ Qﬂadhggudng L nder s

externally or |earned as part of nor mal eration of ers and of the
endl ess process of wuple%mrmananuseemqﬁgmrswtﬂﬁg tdiad Heparencies! dresprstivelyt er

case, they are essgaLial | boaP Rt BoRfEhRIA ARS0RLIHIP! gl L hrre

al
t hat have previously roveg useful to 1ndividual m nﬁers or to the network
as a whol e and!@ et §Yﬂ1€mS)t anp dyricalsdoeased e Mok cewntriesTi thep2® @Hgsto 31 shown

schematically in FggybRs a3 dHi%ol” &Rz ahgest® Dharmas are not bound by) and
i nherently do not use, the Aristotellan Togl ¢ comonly used in known

Distributed Artificial Intelligence. Al though dharmas can be located in a
gi ven m nder during theypseldbfSInENcofirudlcBHGE: ddvite¥ HcordoPdi8" elktr¥nic

non-focal and can mani fest thensel ves across two or nore m nders. 20 The
above term nol ogy 9ifquits ydighhiaclydeane er e pyampsblelalgmentgsupheas gpfield he

operation of afg| nB’r"oBMﬁ’?matJlJ‘@Et%'\%aPFhelhalE' ;S}Béraﬁ’x%'ﬂfe B Vﬁ%ﬁw Yor t QUGN
distributed activity 25 |ayers. Distributed nmeans that il e the physical

aspects of said | agied! dnamiGehy BiPErATKERRIR gqtRarMevel of minders, their
sof tware operations are distributed throughout the network as requi red in

each specific instance and take place by way of dharnas.
The programmable elemént may be interfaced so as to take as an

input a bit stream to be transmitted and produce, as output, the

20 intermediate frequency for the said wireless communication device.
This intermediate frequency may be of the digital or analog types.

The choice of digital or analog intermediate frequency is
25 determined by the evolution scheme used to programme the device as

may be required in specific applications.

Preferably the cybernetic devices may be programmed using a
technique which may emuiate Darwinian evolution by generating large
30 numbers of solutions covering numerous possibilities within preset

specifications and then selecting the fittest to serve as the starting point



30 An exanple of IndraNet Activity Layers is described below with ref eRENES 2007
to their Zen nanmes and Figure 10: 1 8 FFCVv 2002 VNO 991 63450 41 ’
PCT/ NZ99/ 0006~ Roku- Nyue the activation of the tel hex functionality through
the cyber net iygogsésudpal ents of the six sensory organs (such P%%WQ&S,

vi deo caneras, and so on, and collectively |abelled Kon by reference to the
Zen 5 framework) corresponding to the six %ﬁ)j ects of perception (materi al
or not,-referred to as Kyo). Shoku, Contact; refers to the processes
through whi ch the pn, el f&sudl MHerlil JolEldhe froblddh | 20 AUoltiudgbidiagt Wi Lh
their Kyo objects of 10 perception. ntact occurs primarily at the |evel
of minders and assdatistantosy odtcoing\na$ been aghisued tefating 40 setrprating critedat o as

Shi ki) that operate at the | evel of the sensory systens to sel ect

meani ngful information fromthe streans of sensory data supplied by the
sensory devi ces. Cont adlthérs itgeatide t Ryogreimating troethedsplmeay ba psad; | sughags user s
of the net, patgches,, obj.ect: 0 che a n .

har dwar e and soE?t\;\e‘/gar”g{.? hgdnse%'ﬁg%&ghir]i??é%ﬁgr rg?%ds g Sef)‘ f)tlrogﬁsgge%ﬂ%@gtem
with awar eness provesssimsst hat ascertain that these sensory contact
processes are happening. Ju, Feeling: feeling integrates the sensory data
into specific 20 perceptions in ways enabling higher decision maki ng and
meani ngf ul i nteracti on Rigfereblyetyyst tvped\pf emelbtiofy seliente mawele esedemhereie
feeling, for examphg Gany e sBRSlsCA! dukalib 'HEUMRH ShoRletBRHT 8RS an

unpl easurabl e and neutral through suitable ranges of degrees. In particular
enbodi ment s f €€ i rigpplementationtwharein medioital intenmedjatm freadencyl dhusady apgl tthe set s of
criteria 25 modul qr&ﬂﬁﬁﬁémﬁewv{re&e@lfghp@Fdwmve@Eseb-fafeu%awawe%a.‘f. ithd - The

integration of the individual feelings (crudely such as a rating on a

scal e) gives an oweFend tyeg i wgcfieom soauRINcalP® linkr owghl. nenst rexplvey a
di spl easur abl e t halarsadlvR SR R S651RS tib &Bélg%'&h%rftb%ﬂ#e WhE&or- In an

| ndraNet Ju, feeling, enconpasses the full set of telhex functionality. 30
7 B~ ~f~V 202 WD 991 63450 PCT/ NZ99/ 00062 42 So, Di scernnment or

Concept ual i satygon: thi $&slapRf @R dRF/nt AN AHES RS cermtjdgns,egmﬁr@peci fic

concepts and generates generic reflex responses to events. It does so on
the basis of Ju arRPnstigiris yab &s whe pandmidth Joridge diak dhvad g reanisesbfes specifiee| ect i ng
ranges of options f@licRBeE | N

Preferably, the evolution scheme will also evolve a modulation

20  scheme.
An analog intermediate frequency may be used.

The evolution scheme proceeds by a series of steps which may be
25 implemented by means such as genetic algorithms, simulated annealing

algorithms, backpropagation of errors or other similar iterative procedures.

Such genetic algorithms are preferably of a class known as
minimization algorithms and require a measure known as a cost function
30 or error metric to minimize wherein suitable cost functions must include at

least the bit error rate, consideration of out of bandwidth spectral



5 ternms of |evels or degree of action and schedul i ng. Dependi ng on th&BrNOV 2002
nature and the situation (such as energency or not) the responses are
actuated directly or referred to the Gyo | ayer (see below); Gyo, Intent: in
the specificwienmsssef | ndraNet "intent” refers to the 10 napgir/Ngsiodsesh on of
will frommnonment to nonent by references t% the objectives an IndraNet is
required to achieve and data from So, Ju a 8 Shoku. For exanple the intent
to achieve a given overall objective, say mnimse power use for a

househol d on a pat gémpdrantd, 3R$ ke tlahsmidsis®r i es of intent dharmas of
partial objectives that then |ead to the creation of 15 rel evant action
dharmas. I ntent nedi ates between So and Shiki; Shiki, Attention (Vijnana,
ManaJ: focuses and hol dsretdifbiPWRl §BRASisQbft 36 DL Ismmef@smr higohmaspect s
of it, at a local |evel (such as a patch) or in a non-local fashion (such
as in order to naniyéwibinpisyectheieticiergy ehthed®k- on sone obj ect of attention.
There can be, of§ course, many parallel streans of attention, each with

t heir networks of dhar rras Shiryo, Consciousness: this refers to the

j udgement and di scri mi n'8t8 fé‘ﬁ“&’aﬁfaﬁ‘?tltf‘? inventign 'Hﬁv'ﬁ?ﬁfPéN@!“h%%ftPR?@ﬁ@Bl lities

i ncl ude any 25 sui h&woekéae#g{eﬁ{sl,ﬁcmum@m%g sofst em based deci si on maki ng
processes, including referri n% human assi st ance and deci si on; Al aya, or

Fushiryo, menori saP?"B‘H'SP'“Bé’c I°écHaF'6r?p°'taHP%a' RlgpEthmgrelatads to the QRSEAIAR| on of

the whole net. It st @k peiitiik,’ &id Ia@\saﬁmrsela@b@au t&iﬁia%.demnékamacﬂoﬁamor ed
both locally at minder |evel, and non-l|ocal é% respect to the
Y8

activities of 1%e AR saidaaorithms beieg reeferably '%Rfdbﬂj‘dA&%Faeq through the .o~

2002 WO 991 63450 Prbsbiiside 0IE andtehe@idiREd BNbvahltive Ishidfagishess HireiRsdiéar NaNCe,
quality of performance (such as degree of satisfaction of criteria), and

sel ection of usefufes$HPetial for future reference and use. 5 Preferably the
I ndraNet layering is adapted to include layering of existing or new
net wor ki ng and t el ecormuni cati ons standards and prot ocol s, such as TCP/IP,

ATM GSM Mrianet and FRErIRYEansiopalase of AoR-locghsoTeurate siliey MEviceaeBper at e

in synbiosis wigh it gD thO61atd b thd Retvod BnvirdRMmbANAY Yare08dgisBigcted
| ndraNets™ structure and ogeratl ons nust be evo] utive. The | ndraNet

Paradi gm the dhar IRY{eI8 A AOHEERTONHF thadPSk enfqtivities ta eigh e, netyypEks!s dp

operation through blguéctivity Layers, enable the systemto evolve at al
| evel s of fractal aggregation. This enconpasses two forns of evol ution:
evol ution by 15 design, and evolution of operations. These evol ution
regi mes are shown in di pgferdbiptshid $oFtviare rentitighl aas reférrddotol &s dharmas by

20 reference and deference to the Zen epistemological tradition.

The dharmas are aggregated or compiled from the basic set of
algorithms through an operational syntax that enables the hereinbefore
defined heuristic and hermeneutic sequences, structural coupling,

25  operational closure, telhex functionality and methods of proscriptive logic

and evolutive satisfaction.

Preferably the syntax correspond to a set of logical rules that
governs the gathering and aggregation of algorithms to create dharmas

30 and that translate, in any computer language capable of implementing the



The former refers to the evolution at the |ower order |ayers such as tIHE N0V 2002
Roku- Nyu and Shoku layers illustrated in Figure 10 and relates to all 20
aspects of telhex functionality. This formis based on the use of iterative
programm ng rwed wedssot hat enul at e Darw ni an evol ution. An eyefRikzéydabet hi S
met hod was presented earlier by reference %o t he evol ution of I ndraNet
transceivers. This nmethod can be inplenent‘ﬁ by any suitabl e neans such as
genetic-al gorithns, sinulated annealing algorithms, 25 backpropagation of
errors or other siggd ﬁsurlsh@raaaIh\éﬁnmegﬁ@%macesmqoé@tah&rmnlnéie%n ghw' on of
operations wth respect to any aspect of an IndraNet, 1s achieve through
hi gher order | ayerthedogiqsl aperalinns ofithg natwork- aya | ayers illustrated in Figure
10 by way of suitable dharmas. 30 Experiences assessed internms of quality
of performance are nmenorised and sel ected according to the proscriptive

| ogi ¢ and met hod of evdlrefefably. thegdhammas grgedanied to gokieye heGirbefaecei ved 12
May 2000 44 satg sfidmbé eaoaéra&&earh&sqamﬁser%h@dhm of SHi nBtWRFESS 1S
illustrated in Figures 6 and 8. ayered functionality of |ndraNet as
exenplified above $V§t%éél°'5"teﬁ‘bﬁﬁrﬂe€|9éﬂ?a' EhpiAlic daviceeanttielaters

Ccnmuni cerive act i QR%oAkLE sORWEFs, Gnd AGH- raeén n@m&t?&ﬁscﬁﬂdar%eﬁﬁaéﬁan&lem gned to
achieve cost effective operations at all levels of an IndraNet. They do not

descri be sof t war e #¥dpes! |56fﬁ‘é"‘@rbeﬁ19gl9|t‘i‘/?'l'iﬁ§f dhgsmRe fefeTReytoRSscri be in-1 ogi cal
pl ai n | anguage hownbiaghdteiaer Kidhaiak] ons. These communi cative actions are
effected 10 t hrough networks of dharmas, which are thensel ves transient
aggregat es of ¥asic algorithms. The set of conmunicative actions is not

finite. New actions carpr&gra8NGhy @farkis 3psRRChIdugh hBGHsabebrdheldfie basi s of
its own prior experiences. The nethods to devel op dharmas and the

di stributed structifdde®eSactivity |ayers are used to evolve and inpl enent
15 communi cative actions throughout the network. The follow ng description

of such conmuni cative actions proceeds
The dharmas are preferably designed to achieve operational closure

16  of the member networks and overall network, structural coupling of the
member networks and overall network with their respective environments,
co-operation among member networks, Mdharmas and other cybernetic
components, mediation between local and non-local activities, including
communications and other tethex functionality, preferably through

20 hereinbefore defined layered functionality.

Preferably said dharmas and Mdharmas are adapted and set to
evolve through hereinbefore-defined proscriptive logic and method of
evolutive satisfaction.

25

Preferably the network operates by means of dharma software
entities that are created as a result of requesting the network to perform
any task; whereby said dharma software entities are comprisad of groups
of basic operational algorithms and/or are evolutively created by prior such

30 software entities from an original set of such said operational algorithms.



by way of exanples regardi ng tel ecommunications. On the basis of thos?
exanpl es, people know edgeable in the art wll understand how the 20 B kv 1002
fundamental IndraNet principles can be inplenmented in simlar ways to
achieve all agpossssseof | ndraNet functionality in specific %szg%gﬁa

of pilot links and m nders' co-operation mgﬁhln an environ to esta |sh

mai ntai n and manage |links: An environ is used co-operatively by 25 nlnders
to decide how to establish routes. An exanple is shown in Figure 3 whereby
a conmuni cation link is established between A and B. M nder A connects with
distant mnders C. 5 or B by establishing a pilot link, that is, it
searches and finds heuristically a close to optinmum =route fromAto B

t hrough a nunber of nodes, netanodes, and hyper nodes, 30 with the

assi stance of other nlnders in the VICInIt and of nmete and hyper-ni nders
as required in eacBRIERHESERIPTI R 88 s carried out, AVENDED gHE~~
IPEEAIAU 1 3 g5 ~ °J 2002 PCT/NZ99/00062 Rcei ved 12 hay 2000 45 for
exanpl e, by A sending a pilot nmessage interrogating mnders as to

avai lability for specifThe e@ssraceyestionyyilhdewsbe dagariped Ry wey hiexaPlfender s

to cooperate in esp@Plhs WithGeferdrich es tHe'd?K&mﬁQmaﬁmEﬁl reach a distant m nder
such as E) and nonitoring responses to this query frommnders inits

vicinity. 5 Wen thguigi1:0t lijuskatedsa Refdeptifal dbhdnsdiRdof b prior” &0 Gkerdike and
"mai ntai ned" for a while, to effect a specific connection. The duration of
' the booking and mai nt enand¥ePMmpynicationRetvorkiet i ned according to the
nature of the comrunication, and its priority ranking. Nature and priority
ranking 10 refeo teigtdeeztypaiu@fraﬂeaiwmﬁlanumim d nansfietdcediimithas
digits) data. voice, picture, video, one way, two ways, real tine, and so
on, and to the transnissi on PFE§ PEERYs for such type of information.
According to the present invention, nature of comrunication and priority
ranki ng are gener i EBighedi:cal ilbwtrates ce gemmptuel desematie afhainbaxawpleDdE Of
operation of the 15 net and JbgRbfibdSlithinl @ FlefuorkdcBlurdef Het f180hy and
categori sations of nature of CCONTIUNI Catl ons. an priorirty-types far ranking
pur poses are specific to eadiveptigl;enentati on of this invention and
represent specific alternative enbodinents thereof. 20 For exanple, in a

given IndraNetq5a pipd@as:0n- GRABAMEs ttﬁ@%ﬂ& bbﬁﬁoﬁ{ﬁ@opufrﬁuhd&ﬁm&é Phydichi a
string of the mnders could be tenporaril

premises;
Figure 5: illustrates the component structure of a basic minder;
Figure 6: illustrates the procedural steps involved in the function of an

autopoietic networked system;

20  Figure 7: illustrates a flowchart of the heuristic seguences involved in
the interaction of the networked system with its

environment;

Figure 8: illustrates a procedural schematic outlining the distinctions

from a priori approaches;



interrupted, relative to the size and status of the chain of buffers) éi’
allow other traffic along the sane link or part of link or cross traff ‘,GVZUU?
usi ng one or several nodes of the link. A voice or videophone

conmmuni cat i onyodgedasgrever, cannot be interrupted but can bepé:i%b%/ﬂdo?)(ed- I'n
a given inplenentation, the duration of a_given link is thus contingent
upon the nature of the link, the' status t he nodes invol ved, the
definiti-ons of priority in that particular net, and, optionally)

contract ual arrangﬁ{r‘a@ s b t : '

establ i shed and thau o%’er atel g‘iﬁ%%bsaﬁﬁ‘leﬁgﬁga@% g%ac?{ls&gﬁtlﬁ)ggtgr?%)tg@?f(%nce a

i nk has been established betweknand\ghepintesgationdheiwaen the nefevatk (asddts as in

t he case of a video AI\/ENDEQn’@Wgrﬁ's,ént; PFhl A~ ~ ~ PvV a002 W99/634S0

PCT/ Nz99/ 00068 46 tel econference), the connection is constantly updated
according to the requirenents of this particular connection (such as demand
for bandwi dth expdi®sfonlt o Hestetasdhatayers ofielhex funghionalityawith refergaep to and
according to tge changi ng CidrCldiRd ainéiRfetidh, thegattdd lgRleRBY i vAdyoiexdmplet Or Ot her
traffic. 5 As will be described below, this is effected through the
creation of non-Iqcal ftware entjties th arry out the |.ogical
operations of lin ’%‘?1? :or;,\'ﬁlgs"z?ﬁﬁ ﬁ'ﬁd%?f'i'?ﬁfﬁt?ﬁ% ?':}?\éﬂ"’oﬁlné'%tﬁ‘.c“?ﬁs Pflghe
preferred enbodi nent, | ndrahebdersStmctuamalityentiti es to achi eve packet
switching-like capabilities to 10 nake opti num uses of any nmultiplicity of
pat hs between the Cmult f i i -

exanpl e, a connect':?gé’ne Eé't vve'g#t%l[egn%néﬁ%tgcl?'l\ge'lgléms??g'lr;tfs ggq?ﬁér:e%ﬁgﬁ“eﬁgggs XY
and Z, say {A X Y) Z, B}.inTHetingle rebiorked eysterbs bardwersi t ori ng and
updating, it could be shifted and end-up being routed with an alternative
set _of nodes Ko Lridhe 350 Niudddts JcheRBRGHY o itern structlfe B aBpadind/ o7 2
conbi nation of sonme of the original nodes and new ones, such as X, L, Z
thus becoming {A X L, Z, $ewirgythe saaprie docption alipipgtamnabie eleeentsort i ng
occur while the information.dfRReher shch t &K HchaRliGAG- PldyrathhiStie WREHS _

t hrough the operation of dharmas, digital packets for a given comunication
are automatically routed viAT™®® di fferent node sequences depending on ot her
traffic through the net. Priority rankings are stored in tables at the

m nder |evel, andFRywated anedratisnghbPateii ail dldile 6f &Y ie06luBarPeéHedieCe and
contractual arrangenents at_and for that m nder. 25 Topol ogi cal Self

Rousi ng: when 'Ri nder A cal |97 B¢MEIP9BOIEPNS;|  eady knows where both A and B
are (their respective addresses) either because the address of B was given
to it or because iFiguedt Bi neitusttatdshsobaghticalig pacedtire sfean eholuttorLiséwntehe

| ocation part of both addre - compute the overall distance and bearing
of the intended link. If thfz)?gignse%%ﬁ\ esolugo%éysf‘a?ﬁsf?f@é?]stcf'v“f'?ﬁa &r than its
own vicinity radi no ' ' Lp.the.vicinity or
rom s met am it EoehuspiandSefiamiitaR teddod E L b iUt no0c) |
Recei ved 12 May 2000 47 al gahich raflect thestatpaf thetrietweorlksovimnment;andi st ance
with its vicinpty radius, and that of its inmedi ate nei ghbours (notion of
environl to gauge the best and second best options, such as hopping from
node to node vi a fughbdur sillisiratessscherpativiaty therrdeation iof aofitwareaantitieson t o
establish a pilot |ink and

which reflect the state of the network environment

responding to a users requests.

25 As a preliminary point, the network model developed according to
the invention is herein referred to as the IndraNet - a name derived from

Zen.



S manage the connection, or enlisting the assistance of its netam ndeyg gy 2002
because B cannot be reached easily within the environ. Mnder A also |earns
from accunul ated experience, that is, it nonitors degrees of success,
patterns andvwdea@aci es, in particular. with respect to chapaizihossz

ci rcunstances at various nonments in time iuch as daily, and seasonal
cyclesy. The |l earned patterns can be nenori"sed, for exanple, by caching
processes. Figures 14 to 17 illustrate steps in an evolution schene for
generating such desired solutions. Mnders, Ain the above exanple, use the
bearing to restrict and sinplify the routi na process. For exanple, A would
preferably avoid | ooki Hy2ebua™d feredupadly ithe Buddhint ditgrpiure, Jodre §gngtfis the ' 15
end- poi nt of the GRER at@eturd Blich Bhatisach WMatsdRoddiCis W ldwel thaVBWas itst hi s 1S
corrected by self-learned experience with resggct to the | ocal topol ogy and

t opogr aphy. | f thé&xistange i¢y adrrafiqctsiAyeryotingle peeanede iewst i the ngt.nwvhile or | ake

W th no node 0B ifar tRS sah8Mimé  Eb-Bkeafs Sthe fWhol&aIRIAg Wit By av&nbound out
t hrough accurnul at ed experi ence that nedi um di stance north 20 east, such as

t
to contact mi nder npdes. Shisaet is iptiRiteclehas je. dida gt finighpds pelsgomplatet angt catodes on

the east, and thatyw#/sy bsli sdkeiled DR Nthe SaliltioRS of QuARIRACBWEI rlo8ed)ethis' €ached
goi ng south straight to | ocal netam nder MA, actually located to the

sout h-west. | n th&qtaphosserveg as e Ftarting Print defgtée tfallovdrg gpscsiption AbEhE i nk

t hrough ot her net afgeRees.s' distributed to the south-east, such as 25 Ha and
east, such as HF) before reaching He to the north, and conpleting a |ink
with B, |ocatdf due north from A but beyond the Cbstacle. Simlarly) nete
and hyper - nmi nders | ear mhignghrii@ileR "dstembiBgidal PsthhdeC SipiiatedThiadi ibdrd i9fa this
invention, the dharmas that effect the self 30 routing use routing tables
based on the nunesPediic 4aprae Sadoghaye, anyfingd ndprendant eidsteneey eptty: or

| ocations. The m pRdainsel BhNitadNdoalisss WAR GRtthe OMINDED aBtanifestdtlon/hd~ ~ 8
~a~~ 2002 WO 99/ 63450 PCTI NZ99/ 00062 48 that is, the retention in _nmenory of
successful exper i EACELUEN oh (s WhOIR(ANIALNGE IS:$9-¢rafting thg ol alppg Wi ty of
use and prioriby pANhegite@MBd Irb Iddrifat! Bisacedrisie® dnBaéreatddw iseuammled, ol d
patterns that are no Ion%er rﬁl evagj; are routinely culled fromnenory. 5

Ki dding in the vi &MreRthelpdialetParadisMparti cul ar exanpl e of applications of
t he Shoku (Contact) dharma-based set of processes through which | ndraNet
netizens such as m nde[s i nt racf’\?}gh%p }hei r environnents, The vicinity and

environ are defined math&RETPIY| 2logt5ak §UYSIUTRS yand SAIWRES eRHESs use of
this fuzzy status quile idifserédtgiesrh tthoseCoul@atipiveed i eesigte 6f tHevard viil nder A

knows which other minders._are.in its viciniity and in its environ. Wth
reference to Iglggwr geﬁ?gf"f' T%\e'iﬁéc’ﬁ?'sa T%C'X'Bﬁﬂgﬂ'?&{?ﬂyﬂ}?s@e%ﬁe ?Ci"?d i'h PP
vicinity, A establin séesbiag thensystemrethisateerhiyiolaty tsheaimnhatiéed as fdiloivs. Watht S t 0

enviTon or in e SIEROPE shPowe e U8 rBlel Prihadiis Wit Rt SHSBE Tn 1 s
vicinity such as @acrandelaslaggrbgationhedtrhigarchipairalbiianiships. establish a link to
E. This process is called kidding by analogy with children who often
subconsciously like to test the adults who m nd themto check out how far
they can go, pEsh thingsherbent a hietunluspesy dneorspasséd b Ondralets cADMoteder e,

el ghbour | ng. m nddPert ot Brers 1 the PaFleeBnbaneP At 2HRaBRE ARy febfvead of
asking its netam fukaNe @es 1 exahengd inféfmatomand iprov@lesiogalcami tgn-lo€ali n t ur n
ki ds around, and, finds.that D, at this particular nmonent in tinme, has
Spare capacity ané‘l?":ilés/x %’Bftéo s"Ic')ttyi:onnect to Einits ow vicinity. 25 Thus the
fink A-E is established by kidding {A C D E}. The ability to do this
depends on thggnature ﬂ/ggze'ng:tegﬂﬁi'e; Ye.8! ndnlihs! 8?%%% LdRLT Lrﬁmﬁ&, ESrhdfte, and
any particul ar "t opographic and envir nment al reature,” SUCh as’cr ea i ng
shadow ng eff ect s.systampambchindsaand kikel dévigps epetipliegsthercgberNedd.t 0 aut omatical ly
resol ve shadowi ng probl ens, such as created by a |large 30 buil di ng between,
say, Cand E. In this exanple C kids D, that has direct |ine of sight, to
connect with E. As can be seen in this exanple, kidding is
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overlapping nultiple cell strategies currently devel oped for inplenentation

of LMDC or LMCS based tel ecommunication services. The minders involved in

est abl i shi ng woedesusonks | earn the | essons and renmenber (segching9difosd) - S

| f, because of traffic at the time, the {A,.,G D E} link is not feasible

or no longer suitable, A mght go to M, arnd the |ink m ght be est abl i shed
via {A -Ma, Me, E}. However) it could also be {A My, D E} if Mafinds it

can kid D and E in its Rraakera RAWHQA: meJ}'n%ciu?etio%ec%ﬁE%é?nétQ: Adtizeft r at es
further the co-operative, non-hierarchical nature of e IndraNet. In ail

cases, the ninder s Plassdprthe nedepokingdeidgeaweiknand that medisiasidesab andi nomhi | e a

metalink like {A Mal Mivitlek. hiesdasivigst b be BRGbrtakén sg%%oabrﬁ.u&ﬁﬁ&nces in
the vicinity have changed and/or a past |earned | esson IS no 10

applicable, or if & @8Yieesirernectad 10 e bhdwEhb by Ngtizeps.cor By "Bed 'i%t | onger
| i nk becones regui igsls.because sonme nodes becone involved in other traffic
wi th higher priority ranking. The notion of environ is nore particularly
rel evant when two nodes are at the edge of the vicinity of each of their

respective metam nders, pifyeAndyBérfett Sdizb BEAYE® bY esdhOfReld tR@RbL. Ghlker but
not in the actual vicinity of each other. This is when kidding m nders

| ocated between twS*RRESioN (fARA'ES ghe Fotien of cingfuipeindhal én ceatfel e Hsr e

effective than theggeratitless 188MaNs:. t Minded I proRFEDRC t ih¥PpdrBiedtrdd6divers.Or a
metal i nk. As |t can be seen fromthe above, the kidding strategy is

extremely flexi'Bl e Miggars comy oph eshstelscommunicatians,andgiade sagejfic fiRctiors be

inpl emented with | quiideBaridg Mok WO drimary Nl QW doriMRirfddtioRs)S nintlerdalkder s
makes it easy to expand the network fast. Because at such | ow costs,

m nders are desi gndd%i8N eAboPRPVEEISsICAnFPda SEBEIfiGnEEWESDrBPSEY PN IR t y

rel ative to the requhction®ing.s Fof tmmu@o@atdﬁb asaByLire@ ok grdfic Hplicdliorsl node
i ncreases the 30 overall capaci t% resilience, and flexibility of the

| ndraNet . Furt her, W'W%é@leﬁ‘ﬂmﬁf’ With syitaRls f‘“}f‘eP‘afE"thf‘%ﬂt\és the elimnation of
shadow ng effeags 1 G~1GI 2002 WO 99/634S0 PCT/ NZ99/ 00062 50 t hrough
ki ddi ng (as descri bed above%ﬁ)at m ni mal costs aso the net and its users. The

operation of |ndraNet, MEY ShAYE| PAMAPMYSIG8 Lorgise fiouveyes eyl al
communi cative acti @Rsread Aumb@l eMByecRid febtufdsgdhdddspebiiGes that allow them to

operate as nodes in the IndraNet mesh. Referring to Figure 6, in a
preferred embodiment of the invention, minders incorporate a transceiver
20 preferably operating in the LMDS or LMCS rangs. Minder range may be
between 50m and 30km. Of course, minders will incorporate hardware
such as memory, processing means, antennae, location acquisition such
as GPS functionality and power supply. As noted above, minders may be
constructed to perform a specific purpose. For example, in a security
25  application, a minder may include motion sensors, video output, alarms,
etc. to endow it with the required telhex functionality. A minder may be
wired into a building or vehicle or be a movable unit able to be carried by
a person or affixed on mobile goods, abjects, or animals. An example of
the siting of a minder is illustrated in Figure 4 with the addition of

30 communication to another minder shown in Figure 12.



In conpl enentary enbodi nents, the above described topol ogical routingigsioy 2002
i npl enmented t hrough topol ogi cal and t her nbdynam ¢ neans whereby the
dharma-1i ke rel ati onship between nodes A and B of a link is 10 expressed

t hrough a spe@ dolssespur f ace or map of the space between A apg/Rzdofdadsz
reflects the state of m nders between A agg B according to a mniml set of
physi cal paraneters such as one or nore stalar and or vector potentials
reflecting the status and state of each node, tenperature of transmtted
data packets while at facRpsaifid HomniMhidallse X médhahisml OLhilkd gBX&EIR ®eingef | ect's
the quality of service paraneters, such as |atency, for a specific |ink,
and attractive or Wie|§ss STebe nyregdr cartpin embrgimenti ard inTspme; apRligatonsi nki ng A
and B is defined Ryr &bk tefitirical Sovddr sBRIN MdARSKiHGN tHid MaPBs/anafhyLiba

di stances between nodes and the overall 20 di stance between A and B
expressed by a suFerIsFHonie rg Utility,er dglemetsy devige.q A8t PrimRle P RidPieds and a
tenperature, agd QRértfRBANIY 2PowWBdSXppR uliRy M & HdRRRMicatiBn RREWb&KULAT
enbodi ments of the above generic type, the node A 25 originating the link
has a hi gher pot efffqvdt intfigitie Phe end point B which has the | owest potenti al
on the surface. The potentials of m nders between A and B reflect their own
particul ar state, such_as affected by their patch m nding functions and

other data traffic. PalHEVs? FIBK RiIPGNIAreeh eBiateutehellaue 9379em\faF @YY t he

| owest potenti al . whigho§Y, @At itRd 1), fstatieporidn 3 Yeogvabit @gacd @ROeh bHa way
i Nncreases as i function of their resource | oad. A hi %hQrpotenti al at a given
node has the &9fefaregied Aat I"’ngrf‘?séfq’?ac PATTER} @ river. Stjeaim or estuapond\ie 99/ 63450

PCT1NZ99/ 00062 51jifd)0anphrt -of lartitytd istablRéEeiviromnBit (6idrSai dbaadMindtfon] Bat of a
marble rolling on slopes, roller coaster |ike, under the effect of gravity.

If and when a dat FIWA¥IGEESSING: (r SA5RAEK- 3R 4Pe YbF)pSF @nrphile eRtildR-9- icps 5
tenperat ure increasdsn, conpdifROphdkaged GoddaR wihibhakirRiRdéd bi taSmidddy athet hat
| ocation until it gai ns enougrk; energy to esca?e the trough in a Brownian

movenent - | i ke fasHPEA! spteahrelalapshinsQf APateR tg tanvhgle b Rar'adraletsare
destination posnt sgdwn Pve&ire Rain@Mdudd 3. More general |y, packets will

i ncrease or decrease in tenperature as a function of the difficulty they 10
experience in escaping a region or vicinity relative to their point of
destination. The rel atgvhdat gasest while alroninders @rea sBlidcd Sinitalyl thersostef | ed
surface descent algorithm For, (fxagﬁhe at each node and for each packet,
the 15 potential Sf W& YIS MAre Phiees eNtansiXPARA B PShased on t heir
periodically updated potential, or through kidding processes described
earlier, and probabiligtically. selects.the next hop based.on fhose

potenti al s. Vgét or pot Wf’?aé s’%’ﬁgffsbé qindgr g E’leagx%u@h BBab%ﬁaf’?‘i‘rgs f or
packets travel |l i nenindersvareifiaeds asd méaita iwed daychappl ying a local tilt. Such 20
nmeans, as well as actual potential values at each node, can be used, for
exanple, to inplenment the effects of previous nenorised experience. Vector
and scal ar potential s Bdaneachmpbilentmioders. heWhilelrizasietllyrashilar to standard

minders, roamers can have slightly different characteristics and
25 capabilities as required for specific implementations, such as engine

telemetry, tracking and navigation capabilities, and so on.

Personal Minders (PMs) and Goods Minders (GMs): PMs are
simplified and miniaturised roamer minders that are hand-held. In their
30 simplest form their functionality is that of a cell-phone. In a preferred

embodiment of the invention PMs have videophone and other additional



may al so be affected by functionality paraneters, such as required guéi"bw
25 of service with the effect that, far a given data packet, passag h 002
through a m nder or a set of mnders can be facilitated or hanpered. This

i s achi eved, wioossssgnpl €, through al gorithms buil ding up apcpRgdoReRee | ndex
fromall the relevant paraneters, that in turns increases or decreases the

potential of a given m nder. 30 ~ 8 E~~\A®00Z wo 99~6~aso 52
PCT/ Nz99/ 00062 Simlarly indexes reflecting quality of service requirenents

can be attached tg, ﬁ%ﬁ‘%"ab%nltférs aﬁﬂgf %‘n%ﬁu@tﬂﬁéﬂdséhgﬁnedsd{ﬁ\'aeﬂsrﬂﬁf8§h b{aor

exanpl e, may place various [evels remum on u nore or | ess [oaded
m nders dependi ng &ffixechts or th’@ﬁWQ‘P@QUP Icefne avtsa rangelekestw@rrkqdaanddpww th

low 5 | atency requéerr‘ﬁg&néa%eél"iokltel x%n%tﬁb‘i%lfi? %3t dbé?&{eﬂftﬁﬁ cérﬂal?@ﬁget

tenperature and facilitate exit fromlocal troughs. Th conpl enent
attractive and repaitashed te arimglsgorcsneciplsed ftélbex eatviees. dat a packet s and
aggregate datagraffic flows to assist in local routing 10 around obstacles
and out of potential troughs. In the above description of dharna

t opol ogi cal routing, thessistanss ogydi Latohaneshes: abesicpadnders ceorordingte dat a

packet transm ssi Orﬂun[?a%P{EQ”c\éeﬁx@fic %ﬁé‘:@& bRIet Addtdied ?@%ﬁbﬂ#%geéf an.ss&pr esses

the specific 15 transient relationship that co-creates
ot her for the purp@sks of Thmp@t@p'é@b’fmlcd dewatugd distribyted/degensealiagd ehergv her

such transient dh%gﬁa ﬁt rlu'nEPSfur%atbénE)O %én&%nt@%\é‘ﬁ%héé‘ﬂ%ﬁ&?ﬂo‘é%y A and

B and ot her m nders an acets of their respective patches
Further, the tUbol epfined écateeeh yinden's Ratetn| Aseistants eness'fll@tlaﬂ @taemeply t he

memory of the systemuand i Snd R2E B e RPN dtith&Sbeibhg 13l Thu@ PatihShéshasd

earlier, menory and know edge of effective routes at given nonents In tine,
in the past and r#echnifised madiastetienyohuetitactr mesk stuetuteerl thafipdrallet. ocal

potentials in the RhRseRta trH0FEH SRibRBinftht dakisaRACIHEdract WRAT fHRRT bateh 25
menori es fade by way of haV| ng a reduced effect on local potentials while

effective ones ar emPdphicopgremunisaeyiihdde guter pyarld. e Mast ©anery feur oéct ed.

The above tOIOOiEPg'{JFﬂ"J|n(/9d{fohr’c9er€a£‘n9§ué!$ﬁﬂitdtﬁnt WssRednedbh ahfeReH: patfchis | of
| i nks described earlier as a prelude to nore permanent |inks as m ght 30 be

required by some ud¥recagpraiesdisectly wieeasatotheropndeyaenihp same SomPrb¥Rmaat e
circuit switched pnetRa®!shd AgorBhsPes YeRdardS middBrsSOlhe fractal stiubturdi 2002

relationships between assistants and patch meshes and the whole
indraNet are shown in Figure 2.

20

The physical structure of assistants may be likened to peripherals

that complement one or several minders to assist it or them in local patch
telhex functions. Assistants can be wired but are preferably wireless. A
set of assistants is structured as a small mesh that is self-similar as is the

25 whole of the IndraNet. Its function is to incorporate into the broader net,
peripheral devices such as voice phones, video cameras, PCs, NCs, home
electrical devices, item tags for article identification and similar, and more
broadly any devices or means that can be ussfully networked to satisfy
the requirements of users,

30
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multiplicity of routes distributed across the whole net. The above routing
exanpl e descri bes al so how dharmas are 5 specifically both |ocal and
non-|ocal, sugdesaesepeci fying and co dependently creating tphengbddoss Of
m nders and the rel ationships that cocreaéﬁ and maintain the whole net. In
this perspective, neta and hyperm nders c be seen as 10 providing the
means of tunnelling or creating topol ogical channels across |arge di stances
or, nore generally, mal@i@& rﬁde%%ﬂbngyﬁegﬁmyé}golaométa?ﬂn@e? {50af GfiHGRedi St ances
bet ween specific nodes. er aspects of dharma I nplenentation are
expl ai ned in nor emifBiedehaammCl?ya aryp of beseenm@ss al§ if eatiowdt: hags@nbaraedc8 and
Schematic 10 descg&&gu.neyvlﬁ Ymd1 fHRfcPmatish #budrBul, ebidfdin,\ePD, RAR) Ot her,
or one mnder wt jects in its environment. 'this communication nodel
paral | el s peopl e' 8nd hufésr petmnaest dayp storggs. s'béé@qpi'eéa'm pextggpegationlegel
characterises, g f Of,, €A Gractal SHSHH fgt&,cwr@kreeﬁb@bﬂol shissbrdiet iy 9 m nders
or a mnder and one of its assistants, It by anal ogy with the above
description, and byresmisder t'ho@:g'ﬁt“dﬁeﬂt‘@r rﬁ%'"‘i!ﬁr duetamindarso nangiy 4 i B4taly
subj ect/obj ects apglahs&d. Thi tlabiaP sinﬁﬁf@r@t Pe@cﬁroni betWebn MdMminaé@8tnal | ot her
nodes and type of interactions wthi 25 between m nders, are all
cal | ed "dhar mas" . Hypgrmindsisandrise yhele 'a%’age"oﬁfeeh%’r'rﬁ‘r'f‘%‘@@pem fic hardware
and software corrponents the way they appear to users and their existence,
in terms of the activities perforned, is entirely contingent upon and the
30 result of 1Be seri ekpcation endiiVpeass Evary aninder on aindasiike Frheseptisedeyicen such
conponents by WayisOfocghdal dtBs o9 diMihe20NekaldMardiRt IndtwellS B NRde is™

cr~ 2J2 WO 99| 63450 PCT/ NZ99/ O0Oh2 54 identical to S or O vyet, for the
purpose of carryi PRECHISE by paRIMKSF of sbPraEtesRticaniACiHdng: Mot fundamedpBt at i on

between S and O BodHiH. MhusaD RS bbaEER 1Af theihybieal folR o Pk detwBik B0t h,
whil e si rmltaneously it is still sone other entity that will vani sh, be

extingui shed, as SwHmiagetiossing3be diafysn and chagasidsisiseal the npiadere B at he

I ogic of | ndr phet P&Fe@tén%b%nméﬂdc&cﬁ rRiR@drNB “bharB € ot PR obRRAISR I Wthep OF
It is non-local. The follow ng sinmple exanple describes the function and

ef fectiveness of BYnderaBreseNtdh flscyicipity E’@Bﬂ?ﬁJH?'E‘éﬂ pbits levebahagaresatioans, 10

and comuni cati veaa€trb@iive t¥N&thed GRS CTHID GlinctiohAity hAE HRAB&bnef frémgi ven
m nder S wants to call another subscriber on the patch of m nder 0, say for

a vi deo- phone confEHILARts y¥ho HRew &3 hYPeHR:? 86’9% Paich pnd argymigded Ry

consistent W th makding miter.ait Gelehvisdga@ thet eHeAr hiaQNexidttd varisiptos dd&et rain a
whol e series of dharma creations to effect the call. 15 For sinplicity) we

assune that tR® atipesdnclygingapatch '&qqeé'ak(’ﬂ?'c roammg nodes, metanodes, and

hypernodes. These latter type of node are nodes occupied by
metaminders or hyperminders respectively, while roaming nodes are nodes
occupied by roaming minders, that is minders endowed with functionality
corresponding to their mobile nature. A metaminder at a metanode stands
25 for all the minders located at the nodes the metaminder currently minds.
Thus the operation and interaction between the metaminders can be
viewed as mirroring the interaction between the minders at a lower level
of aggregation and again reflects the fractal nature of the mesh. The
distinction between the various types of minder is, to some extent,
30 artificial, as their generic role in the network is essentially identical in

terms of the network model and paradigm. The detail of their operation



Swill first create a dharma D, to figure out where on earth O is |ocluBeN:RV2902
D, will be created out of a sub-set of algorithnms and will use the
geographic co-ordinates in 0's address. D, will then create a second 20
dharma D2 to ausfeég S renoteness fromS' s own | ocation anq, Abdshosz’ €at ed
D2, D) will then extinguish itself, that is, vanish. Let's g?surre o?
sinplicity's sake, that this second dhar me8 D2 has found out that Ois in
S's vicinity. Before extinguishing itself, D2will trigger the creation of
Ds to contact O. S n i S isin
S's 25 vicinity, :8?0@%% e gﬂ gog‘sgs ?%e;s g‘%gég@? éﬂa{'ﬁ]gﬁﬂw?h’hgagﬁﬁggﬁ g’fﬂoe
further dharma cr eatpsn ODrmlnIdnrsefof:elmw S@llsﬂ\cahwearhqd@ssal@ ocsupied: el ati ve
to what ever O was t hi n u a ' n s USE,
responding to subsgt}!ar rdsépsotr?ﬂgtésg’#%a h to % g%’étm%?’ugﬁg" %%ﬂag ogl F-'; rom

ot her minders). Byracta meelspimss@,visdmmt mpre lavgls eGedareggtion chn B8 added30

i mredi ately shgre t ;i ondi W LS, L

i nding. aver enges YiHERR @dnaf nBfiee hinl hiiiguishy b Mookl oF LBl

<<_~~r 2002 WO 99/%3%5@5@@@“29@9@9@1@@ §Neld onay) beSadded d@pandingcon theger

distinct, a newd I | Y i cal
sense. Th| S new d%g%xng%ngéu%g@?tgg%- g%“@gp?'l\'%%\?\gr ﬁﬁ%é%r\fplégoﬁ'ﬁ

det ermi nes the capedsaiNéttexpafidsOhighenlevals ofcagorrpation may e, addéd tedesl With such
as if the called B f, g ool d eceive the call, S-08
creates further d%ggﬁgsra%:%' eé&%g%?i ?%g 3%%‘ rg%t'&% éVﬂese dharmas wi |l be
the specific MPnk S-01 between S and O It will be created by allocating
the required bandwi dthThéQFatc'tePgstmﬁJrQrdfofhbtI'ngl%ngrsr AREARALNG & Eigurd! §60 phony
relative to other traffic ocating CPU resources I n and 0, and so on.
Anot her dhar ma wi [Thesge agnﬁegttmnngave'ﬁ Adnototos det ¢andused with @i hierershisake
gquiprent at O S eReaydifl sBOGLACIHE HAERRN NI of DRpSGER foftlend at
S's end, at S-08 sBppragnpt |sng urtﬁ gr mfso\t/)(\nﬁf?ﬂr%tb'ot ﬂés strgﬁ bers
know t hat the cal lcomingdt witle. the. rumowmm eharactajudfs thei addsedsingo syssemotoher
dhar mas oper atyg ang, @i i8" stifull ShusesOf Al S1RIichg diyat i on,
data transmtted, Ia%cy (Satc )u géngﬂ:g aru (Sf’ forh'aﬁn %aéégf&ls é’)%% %H'
illustrates that dletwersslexels e«pﬁ@aemurwuevmm megtart trellis 5FHe5$ avte

i nherently non-! OGaluicdd ubbield walikilsublud. SE BNnbAkiaR asrhswmarnt' cul ar
to specific situations, tinme and places. In the above exan‘g

si mul t aneousl y wi tIOURBHVIth EsBecD te thatapalpoisarsapPets of voutigopbiokiea? mith whol e
series of other dhadaBStdHY AR foRHIFNERBA MciuPal Bolfngd& th¥iihdrRetsUCh as
nmoni toring and managi ng their respective patches, enabling other through
traffic, bill2Rg tsHEemaAndVEBANVERMBRYWY] bers for those other activities, and
simlar. 25 According to the above exanple, it can also be seen that,

besi de their other advant ages, dharmas provi de ext remally fl exi bl e means of
moni toring and al | ocat ARFABRSt 3890 Eas e aroverditcugsioimAncngrahighdaes not

noni toring use of Hali@ asnkal @BRoIsRCArHANEs AOFsSare Bt BigaRGedI Bt fixdLinearant to 30
billing users of the systemas well as delivering tel hex based services, in

a non- hi er ar chi calsPefifis prierPedhsiagratinbhfistributien fs_esaepial'y andgm: e Pifg

25  wherever customers require a patch to be minded.

Range: Minders, being communication capable netizens, are further
characterised by having a range. That is, a region within which a minder
can call directly any other minder, metaminder or hyperminder or similarly

30 a metaminder can call directly any other minder, metaminder, and similarly

for higher levels of aggregations.
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i nherently very short response tinmes (essentially that of the CPU i nstaM] %”
in each minder). By extension, it can also be seen that the sane generic
process of 5 whagssasocr eati on and exti ngui shi ng can i nvol ve pggmnoddigsr t Wo

m nders, with internmediary m nders Wh, betyeen S and 0, being involved in
establishing the links and effecting the coO nications. In this latter

case, wWhile drawn fromthe same | exicon of algorithnms, the dharmas created
toinvolve S, Mh, O would be very different fromthat of the 10 sinple S-O
| i nk. Dharmas, thus nediate the |ocal and non-local aspects of net

operation up to the whdf@sf anddEaKiErn: VAEPUSdioRgpnisetionsd peedels ofanyi k& ri but ed

non-hi erarchi cal r3eaména Bt tHaCRfucRile af:fmadrtah@c MeetgRraimh tA8EomRbt of
nmonitoring functions. 15 If, for exanple, O were not in the vicinity

of each other, dhaffiety pof ©nwiFas ”oM"Q‘i‘thF Wf"rerdofﬂfg glyen dofeny 2 §eephict ed

With other m nder sniAsh MWcat@t AMhetdsksat e Jirctlyl Withih thie AdHde BT hEOgIveD Create
strings of further dharmas that woul d eventually coal esce i nto one dharna

linking S and 0 t Ho88gh sindlaf |°835t61°t|“HP'é"rsrr§’df’§Fif“'Nﬂer1°'nal'?ﬂe'r“§ta"E‘éﬁs fMtall {S,

M, 0}1 20 this newtshaes WRinityIs khMwn 6% dn BhlitoneAh Shvitdl ista\épaniiGegiodl i at i on
of the link but may involve the transient co-operation of m nders on

paral l el segnents "&‘P'c'f [FaNMBGEPIoCEssEsi ke RIpceot ahtagioprgeesseharapart ek thg (s,

M, G1 will vary Zdarpuabasik sheheCRarNet Patatigh aid Wil ®acdisdibsddl figiger bet ween
S and 0 t aki n% part in the transfer of only sonme data packets dependi ng on

25 traffic conditiRGy. GePYaliv | ¥y egKrEPmPRAAsIRassesathey Vicwities aPl Appeti PL' s at

each nonent in ti MRindd/Bandtaeter itk @hd Samdvihetddlidden @Y Reibhibturifg Méthr@bash
nature. A key aspect of the present invention is the _existence of energent

capabilities and fUHdotBR%eS Y'Ef‘“'t‘Eﬁ’édr guiren peedtivstrated i fispiReS pr esent  cont ext
30 are capabilities and functionality derived or arising fromthe nature
and operation of the IndraNet it preci ated .fromthe

discussion 1 6 iel d '28f P"Z”‘iﬁo° 9?“835@%“5@[‘5\%%%86%’29%7"“’55‘8"\%’3"%r gent
features are net tdibﬁ\ndlrfcﬁ@lbnl&fdbl@”l@tlmﬁfenieﬁdih‘élffbdfﬂl delfis@hiRe characeDef e en

el enents gover ned en tho ical elenents. Rathe

energent feature |B‘Yr8'$1%t Rﬂ B'ﬁ e\é\ﬁOWFefH'é i § ofgqruBUnicalighs BYSt?'H%I;‘@Y%baI

co- oper ati on bet warsn tbesi®remaésenaéntlys dstagiishal nsqmmu@ éﬁd(tﬁt}ﬂbﬁﬁmﬁ' of

I ndraNet) and/or the ghym cal networKk |§self An ana ‘?g'%/i be found in
the context of phy®7vativsdeLyerks paradigmy has derd feveloppd (Re Majamant; e

| ocal e, whi ch govanventibe behavi our of physical elements of that |ocale, are
effected by t conbi ned exi stence of physical features in the |ocale and
el sewhere, whé&e such effects arise globally and nonl0 | ocally. The
energent features of the mmswatlnei,nmmmmmnmrricasmmls&m h’rmeelisrduenent

behavi our observed in h gg @t on‘g ttheI r aNet is Ekngl our_ bei ng
derived from non- | 3SE4FeNGIPFY B RGORls PERVALY %?“?V?i%dt?ro‘?nafgs

creating, coal esciamgmanedsubglgag bdm&emay\ed:apaﬂuegeaf exmegemledoewhumaspns n
particular with respec q(e I era¥|9n uta ? of %lrs t Eﬁl gt 7 sf&sustam ng
forms of cognition rang Y |pgences’ A qsf%f"?'é T fYEgral ég[ of the
i nvention. Thi2b i ssummrrmtwmsl Dneadflty\etdhas masbewrédonpawbnmd wrtqappalatecatl ons
and enbodi nents wher eby sufficient | na such
as, for exanple, V"wl? ngm?t'c ﬁ%t'(‘)e\s}&}’?ta?aéals% 'ao?e%%f’]”speé)ﬁpf g?JTta'E)'F%Xénergy
storage, and thus meallagvnmtrameaammmgbpbhxgnbede dyberabli¢ gmtties hpmbbeett i n

close interaction rya\anrr;[ela I&'I!ilarlr% ag}eg\m Srseseam con?e 'dlgaLi!%la?are transient logical
entities created at the level of a minder and/or through the co-operation
30 between two or more minders for the purpose of carrying out specific

operations or tasks. Dharmas are the means of implementing the



In the above context, it will be appreciated that, while dharmas are 28§ NOV 2007
related to Distributed Artificial Intelligence (DAI) they are distinct
fromit. This is exenplified by known techni ques whereby DAl nakes use of
preexi sting "wQgesssso. | n contrast |ndraNet ceasel assly crealcgmnzoddhos2

di ssol ves dharmas. 30 Sone networ ked rrultl processor systens nake use of
various nethods for |oad distribution acrogs nodes of their network through
~ ~ n~ ~ a Zoo2 WD 991 63450 PCT/ NzZ99/ 00062 58 task/thread nodel s. However
such threaded taslkgtopbistiéli dfeemepdrtiéulandefiiadnigmg, $HL0ULBHE cRBraBtefdRlapgous to
the basic algorithns used to create dharmas. Wil e addressing sone of the
sane issues, such MM ques focus essentially on |oad allocation

al gorithns that nove threads across 5 processing units for the purpose of
optim sing or at |east i nprovi ng?ft he overal|l conputi n%f'&?rfor mance of the

network. Further, suchPhEfMI8dE S EVaI8ENHURTHPAED DY avATIORATY 289r°8%198per at i on

bet ween nodes by &f emsdlplangefnhmsraruah ﬂ'rdnalasllb%?{/ o iiddnesk Suzh digwitishhd.f er ent
pur pose of nedi ating between | ocal a non-| ocal activities and operations.

10 OF course, whi M%W%Hiaf”é'bfl"@"é'i‘@@?"lcf"hﬁ‘ieo??éfe&ﬂer‘?gbya'ﬁaa’ﬁr?fc"e%ia Bina

di gital node can lgentds efldt#e iifgdlRIBANIMIANRS BREerndlics 1b3¢R&H @8 paftpbfetient at i on
does not limt the ca ablllt i gi

f the In approach. Naon digital, or
partly digital naehf s°pE'(?EfP é”ﬁ%eé a"‘?ﬁﬁgﬁ 8?f§$sde9'8‘fﬂs§ °I5°'%ﬂ%8rﬁf’fjng t he
potential of the ap@igeaning @edrarrhas o tﬁmettbndssal\leteylamleemmhw bp‘u&)ﬂcsuch as
addr essi ng aggpconstructl on  of m pnder hardware are cons?ﬂd @ to be

within the anbPt BP9BPRHCLR O sé??'?’ a’??ﬂ@“’ﬁ? thal [RVvairrqvigrsly pyav s$8d in
detail. 20 Ehus thﬂnﬁm&serv?e;mmeuatth@mew@wdemm ifd Eﬁjélﬁé&ﬂ: pebhddeaked
system such as e use I tel eco ni cati ons or .other t wor,

pﬁr poses, which oﬁ%?%'«%'c%cgg‘ﬁlmﬁcﬁsﬁ'nﬁy f)‘i"iev’ét'%ag'ﬁ i Wb’(ﬁé?f\?% 14
comuni cati on net k®dw] ogy. The invention does not rely on or inplenent 25
hi erarchi cal structures or tree-like state-of-the-art network nodels, such
nodel s not being a true reflection of the character of human interactions.
Further, the metwork aDBarfdkNgret Aot BOund1\LGNtAnaN irihgredyip adsl addh euseprmet i cal |y

without |intation) and, ey be Loplerented 1A 3.508" Asblahr HhAlg! Ure
Intelligence. Although dharmas can be located in a given minder during
their transient existence, they are inherently non-iocal and can manifest
themselves across two or more minders.
20
The above terminology will now be used to describe the key

features of the operation of an IndraNet:

IndraNet operations occur preferably through distributed activity

25 layers. Distributed means that while the physical aspects of said layers
are impiemented at the level of minders, their software operations are
distributed throughout the network as required in each specific instance

and take place by way of dharmas.

30 An example of IndraNet Activity Layers is described below with

reference to their Zen names and Figure 10:



WO 991 63450 PCT/ Nz99/ 00062 59 Where in the foregoing description ref érielgel)i?
has been nade to el enents or integers having known equival ents, then such
equi valents are included as if they were individually set forth. 5 Al though

the inventi orydagealpseen described by way of exanple and W t bRz @bge t O
particul ar enbodi nents, it is to be undersiood that nodifications and/or

i nprovenents nmay be made W t hout departin ! fromthe scope of the appended
claims. - ~ Q ~~v Zoo2 ' ~ ' PCT/N299/ 00062 Received 12 May 2d00 6C~ CLAI
S: 1, An autopoietic networked systemincluding a plurality of nenber
corrponents wherein substantially all said nmenber conponents are not 5
limted to communi cat dtoku-Nyrsy the aetiyvatipr ofrtbeitelhex dunctinelity shvguginithe

medi ates | ocal and,geRst AGaladks iof ithd &% s%dr{nto?daast(édw agnéelasartsevaaw' ronment

in which the activities occur in herneneutic fashion th i nteractive
heuri stic sequence@meraiand |58 o8y sncenligativeiv @b%lbqéqOOﬁ’stafeir@TGadeh%/Z%t| ons,

these actions gei fgmalbkPRerrddpahdingith Stfmé( e BbibES B Y etcdpiof § (hfabdrlap oF €T DY ~
O users or designers of the system 2 A systemas clained in claiml

wherei n the heuri®ati efeeadesedyohre the enact ment of distinctions the
system makes and extracts out of background flows of environnmental data,

the distinctions corresponding to 15 the process of selecting data as being
rel evant for specific Sek¥.vreqtas: pefeisctoethenpracesses Sirpedp viirtnthesken

criteria, the cridgided fsVidisg GOMS ARRibYalif tn&éraét WA tREIF Riyo Ubjeds of
interactive sel ection pl‘ ocess that satisfies the set requl renents or

criteria. 20 ¥ escaptiohy a<Laatagt nepurs PEMErilys a4 e Bvelhet enindense adher at i on

of the systemis Qxpeink&nkiidloived a sbt 8Y S Fefehrdd i@ Hs snkﬁiwatqlpama
precedi ng wherein the systemis self simlar at all |evels of aqgregatl on

at which any | eveft 18 '%’Gh%f' @e ety systerpt i selefd mapsingfyl infarmatios Tromyct al

characteristics aid sﬁaa{mbef s&ma} 8418 Quiiflied bY &h¥RErsoRf ddVieWD I tchtddiad
i ndividually display the self simlar characteristics. 5 A system as

claimed in any clYefhipreetede RECRIHAR BF'Hc‘E'Pfé‘s@SFs‘{ dhe net, patches and objects

15  on patches, and an IndraNet’'s own hardware and software. The set of
Shiki dharmas also provide the system with awareness processes that

ascertain that these sensory contact processes are happening.

Ju, Feeling: feeling integrates the sensory data into specific
20 perceptions in ways enabling higher decision making and meaningful
interaction with people. By analogy with human experience feeling, for
example, can be basically structured as pleasurable, unpleasurable and
neutral through suitable ranges of degrees. In particular embodiments
feeling can be structured as relations of identity with sets of criteria
25 modulo corresponding relationships (E = K Moduio R). The integration of
the individual feelings (crudely such as a rating on a scale) gives an overall
rating from pleasurable through neutral to displeasurable that can be
expressed as a multidimensional vector. In an IndraNet Ju, fesling,
encompasses the full set of telhex functionality.
30



30 works through co-operative interactions anong member conponents, 18 KOV 200
cooperative interaction being defined as the conponents of the system
pPAAEN~EO gHEI E~ | PE~Au 1 ~1? ~J 2002 PCT/ NzZ99/ 00063 Received 12 My

2000 81 wor kiywgodaqét her to carry out tasks w thout the ink%rr elaly

t hensel ves bei ng governed by a hierarchical structure. 6, system as .
claimed in claim5 wherein the system and*?4ts 5 nenber networks, if

present ,- are structurally coupled with their environnment through the

her meneuti c processes.g,’. pASHHRM &S CohdbdiBfishdbnan isCléit”%Pr@%‘?lqs O%Qg

wherein the systemand its nenber conponents or nenper networ
conponent s) oper dransipesy\par¢rptions ko sergifisneancepts fand igenargtes @enesic reflex whol e

system i tsel f 1 equitdag, B boinidr 1 U0 h HAMRIGCPnd SAGES B2} O Of

the system s topology and/or of the operating environment and/or o
t hensel ves. 8. A idgnttfeing asleeardi nesrbnises, cielacting revoes cdf nontiees sfpsteeeh amd its 15

menber net wor kg itfehn%r %f‘f‘é@z&sp&eée%h%b VadiBn Had SeRBuARg Q%Blexcﬂn lohtnbipel 1

envi ronnent through rel ationships which arise in a co-dependent manner. 9.
A system as cl ai maturerardnthepsivigtiel) frych |agi emerpencyi a1 ndtk theethispensen ahd

actions carried Qhud GRSYPT A & hOSyBRAPRSYBbGWRr ocesses and 20

structural coupling are 1 ndependent of any a priori data pertaining to,
statenent regardi ng, or hypothesis) users or designers of the system nay

make about the state 4 / b LLponment .
ne%f}@, %e,ln%ulrhg s%c.wsenax of ﬁﬁhﬁﬂaﬁ herkt* ForG b tAN

10. A systemas clai In claim ereln at eac evel o 5 aggregati on,
menber net wor¥s onanifestatien cefawils frome mamedts| ey mopentitbiyoraferentassia dhavher ei n,

whi e the node of o pR@LAL bR IndhNdeNdirddHea o GRAREOERE [sta IBY% 88 J@hd Of
di stributed non-syinbolic forns of processing wherein such nenber systens

preferably di spl a3hosperkeriegpmplecthedntert fonaghiavaia gven eveselhebiestivebsnys,

i nteractions bet wapmid®ghRE: (RiePE iﬁ%u&h@lﬁ?cfnaphé&cﬂqg%ngtge& W8 Wadarigy Mool i
i nformati on exchange and processing wherein the . AVENDED SHEE7 | PF~41A, U

1 8 hOy' 2002 PCT9fNItpo1 GOWH@SR@C@'%d’bEEﬁWychDUG"t lggd to the creation of
15 relevant action dharmas. Intent mediates between So and Shiki;

Shiki, Attention (Vijnana, Mana): focuses and holds the awareness
of the network, or parts or aspects of it, at a local level {such as a patch)
or in a non-local fashion (such as in order to manage communication

20 routes) on some object of attention. There can be, of course, many

parallel streams of attention, each with their networks of dharmas.

Shiryo, Consciousness: this refers to the judgement and
discrimination capabilities of an IndraNet. Such capabilities include any
25 suitable heuristic or expert system based decision making processes,

including referring to human assistance and decision;

Alaya, or Fushiryo, memorisation / recoilaction: this layer watches
the operation of the whole net. [t stores and retrieves relevant data.
30 Alaya is stored both locally at minder level, and non-locally with respect

to the activities of the net a whole. Information stored by Alaya is



overall systens thensel ves display operational closure in relation t o 1 0ni&¥ 2007
environnents, 11. A systemas clained in any preceding claimwherein the 5
autopoietic systemis endowd with tel hex functionality wherein said
functional i t yyaRjes@o defined as any or all of telesthesia, pEpRydBedssOL €
sensing, telenetry, meaning renote neasurenent, telekinesis, nmeaning renote
mechani cal action, tel epresence, neaning 4brnms of presence effected at a

di stance and interactions with renote environnents and the 10 peopl e,

ani mal s and or object they Ln.t ygp uch.1e ,

t el emanagenent, r#é‘gﬁ'ﬁeﬁté'gﬁaﬁgg@ﬁg%? n@? ngeopfg')&{Lﬂ%yn%fg',%ﬁz@?ﬁ%s(s%hda%r
processes at a didegeaecef satirdaatioheefoontana)cand melectiernof ngetuhymdteriah fof
transfer of infor ' t or over sone distance, said tel hex
functionality beifggﬁésfdr?arghe?%{éﬂjas%d adapted to match the fornms of human 15
consciousness that are related to the five senses and nore broadly in terns
of contact, feeling) disg DdrdNdk incik BEA: . ch
functions as ?‘ﬁat may be "r%gglr}ﬁrengrdf%r Qgh'&ngﬁn:ae?;g?%dm?ﬂtg%%&ﬁﬁgr‘?)ftjet ative
cogni tion, di scriexstiagor pewnetworking aed telecemununicstiennstendacdmasi ousness or
menori sation. 20 A L TR | vl mherein the
structured tel heﬁ?ﬁﬁ%‘?iscﬁ)%@%sf??ﬁ?f%ﬁ}'é aut’o’%gggﬁ g;\dg%t"g%ﬁ defines | ayers of
activity that apply at all levels of aggregation of the system 25 13. A
systemas clai med I Goaiube bardfGt Shusdlnd bo SdiFurh G Slritigdis AT egation, the
aut opoi etic system di splays a dual structure wth at 1east some of its

i nternal orgad@ sdiman sgcieties that preeropstanthethangingit lpdiablets! stiectingiandes t hr ough
| ocal apparati, Whelsint hesONLERIdtivaY The Rdradl PardaRfflind Bndres | 0gi ¢ of
operation. 30 ettt Pitef [PE AIAU =0 ~~~"5ah%8§h%cq§'kl§99/ 00062
Received 12 May 209enBhc saftwatesptitiesmandghell eulesed operatipry teedietieng cl ai m
wherein the ,SySte&@(}ﬁr%%?er&,oen‘abi@@ﬁ!eefysk% td gvomvétraﬂﬁ'él}%ptof'f&c?al manner whi ch
is prescriptive and specifies non-allowed behaviour of the systemthereby
al | owi ng the systaseragetivehiivie engpmpspsasemedermsefteviolitinntevoiusioe bvbed, 5 15. A
system as cl ajgTedydsfinChit dokftioWdebpbrRidRETRARRL ALLO relgfndistrd OhdRFIDY

sel ecting sol utions t hat satisfy performance criteria. 16. An autopoietic
net wor k syst em adiptranmatic peyiatfiguigs it tedd- t el hex 10 functionality, and
preferably incorporating distributed artificial intelligence, including: ,

The former refers to the evolution at the lower order layers such as
the Roku-Nyu and Shoku layers illustrated in Figure 10 and relates to all
20  aspects of telhex functionality. This form is based on the use of iterative
programming methods that emulate Darwinian evolution. An example of
this method was presented earlier by reference to the evolution of
IndraNet transcelvers. This method can be implemented by any suitable
means such as genstic algorithms, simulated annealing algorithms,

25  backpropagation of errors or other similar iterative procedures.

The latter, the evolution of operations with respect to any aspect
of an IndraNet, is achieved through higher order layers such as the Shiki
to Alaya layers illustrated in Figure 10 by way of suitable dharmas.

30 Experiences assessed in terms of quality of performance are memorised

and selected according 10 the proscriptive logic and method of evoiutive



a plurality of cybernetic devices adapted to function as both the 18 KOV 2002
infrastructure of the network and the neans by which network services are
delivered to network users, wherei.n the cybernetic devices are PCT/NZRH0Q0062
to deliver the services to a specific region of space and t Receivedni?iM=yt2000
wi th other cybernetic devices in such as manner that the network is in the
formof a fractal, non-hierarchical nesh,44o0 that the nesh is self-simlar,
the nesh having a structure, at a specified degree of aggregation, which is
substantially simlar to that at any other degree of 20 aggregation at

whi ch the fraot satistestion of theAndrabletBaradigm. Thisprocess iadllustrakterdoit Figures ai m 16
wher ei n cybernegiaglddéavi ces functioning at a sinplest |evel of aggregation
are referred to as assistants and occupy a specified region of space,
cybernetic devices functioning at 25 a next nore conpl ex |evel of

aggregation are referyred to m,nder s, rnetic deyj.ces, functioning at a
higher |evel of porrpﬁ-éifaty reﬁf‘?ﬁ?’éﬁ'f“éaf %’lg&etﬁétmﬁh?i?b%\‘ﬁd‘sdﬁﬁgr netic
devi ces fun@ i ofd ingplérheedordmihighfive hetidts, CorfiMiRIceiiVé Ycirk drélgenéd to as
hyperm nders. .'. 30 18. A systemas clainmed in clains 16 or 17 wherein the

cybernetic devi @FahmethasiaAndprogessge dasignedhtaashieyespeseiieptive or in
relation to a , AENRE §:H§r1'eVe|§B!F%ﬁJHdmNat.a\ymﬁﬁaamagﬁést.ﬁ%/swré’oo62 ~eea

is gay aooo 84 group of cybernetic devices ey are associ ated
i n conjunction operhtibreced algenthmg. cRathemthextdeseribef indogical dlaio langhege

cybernetic devi , . Y n as £l ai i one. of cla Bto 18
wherein the 5 cﬁ/(g‘értrq%'?? E‘%v‘?hg‘@’"ggr eﬁ&e&ﬁg% gﬁnﬁgés)fﬁlﬁearcg'faggagergﬂfﬁnﬁaéone or
nor e ot her 1€ bettmengicnetewdrkesf dharataspnihith @k therhssleds travsdntafggag@tegat i on
or conplexity where.the supervised cybernetic devices are ch‘tijste ed or

di stributed i n SHaRALS slgnEERs- ahhe st carrpunigetiys prtiang it 8ot it New

systems, ani nal actinsRheNevidivedlby & sp¥difié NMraNetti iHeShdsRCORUE H@n gidf dwar e
adapted to deliver telhex functionality to a region of space with which it

associ at ed; and®¥hiRNeek al homethadste deyalepctharrpampndihecdpttibbiacht i ons with
ot her 15 cyber ngli&Gurledd SRRt ﬁyer?‘aFﬁ\’p%rd%tévglﬂea\Hdciﬁ fé?néﬂtai med in claim20
Vi t'y 1 ncl ude &

wherein the tel hex tunctiona In S provision conmmuni cations for
dat a, voi cd5 vi cromhbicetive actianecthralignentitheematesoriai nnent , security,
educational, 20 health-care, prem ses nanagenent, energy supply and
managenent and banking. 22, A cybernetic device as clainmed in clainms 20 or
21 further | ncludi ngThe éalloadnd) desaiiption B9 sUchireammunitdtive @atiomaprdetedsm nat i on
nmeans,
by way of examples regarding telecommunications. On the basis of those
examples, people knowledgeable in the art will understand how the
20 fundamental IndraNet principles can be implemented in similar ways to

achieve all aspects of IndraNet functionality in specific applications.

Use of pilot links and minders” co-operation within an enviren to
establish, maintain and manage links: An environ is used co-operatively by
25 minders to decide how to establish routes. An example is shoawn in
Figure 3 whereby a communication link is established between A and B.
Minder A connects with distant minders C, E or B by establishing a pilot
link, that is, it searches and finds heuristically a close to optimum:route
from A to B through a number of nodes, metanodes, and hyper nodes,
30  with the assistance of other minders in the vicinity, and of meta and

hyper-minders as required in each instance. This searching is carried out,

ENDED SHEEY
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25 23. A cybernetic device as clained in any one of clains 20 to 22 183 ROV 2002
I ncl udi ng i nput and/or output neans including video or audio. 24.

cybernetic device as clained in any one of clains 21 to 23 30 ipEHNg9s/c006z
into or connected to ancillary devices including network cogppdetved32 May 2000

i nertial or other non-GPS based gui dance devi ces. AVENDED SHE~i | PFJUAIJ

1 0 fe~""J 2d02 PGI/ NZ991 00062 Received K& May 2000 65 25. A system as
claimed in claim4 wherein the nunber of |evels of aggregation is not
limted. 5 28. A systemas clained in claim20 wherein comunicati on means
bet ween cyber neftor exdmvlecby A mehding: aviilctthessagel iatbrngeting mindezs @s go net wor k

harduare, 21, R o MEnhdh e ok SO PR L 1

communi cati on nawmrateamembasmngamﬂwmnks:s@ae tolrdethvihdigtant Aihdsiguene or
nore progranmabl e_e 29, A systemas clained in claim28 wherein

t he progranmabl & & @?FEE‘P"FQ"”Q\{%PPQ%J%B'%@B{Y)f’f’ﬁ'k’é‘"!i’oersa‘f'i' it YiatnitY- pi t
streamto bg transmtted and produce) as output, the internedi ate frequency
for the wirel ess conmunication device. 20 30. A systemas clainmed in claim
28 wherein the interWhenatre fhiloguisc ae sbesn astﬁbg'#hesl) itoris dthabled yand. 31. A
system as cl ai | 0 rei t anal og.
intermedi ate f pﬁgﬁ"é‘%éﬁéaa {Qr?ét w‘mg t% &fé&ea Q&%h gneq‘lt gﬁeﬂe gére%%{no&
programe the dehei bmklngfmdemlmenmeﬁhberbnlbm dujlngd\aecmﬂdwdoup thpaatidec
appl i cations.

bernetic deyice as |rre\q m. 2 rein the

eyber noti o 30 dRLiECEOTEUBFBHP bR BTGV ST ER NERE® AFF EROGH 1ETES
Darwi ni an eyol uﬁewantcbyhémaﬁs o¥f infrpivtioh | bend Waﬂ@feﬁ'éﬂbﬁfcﬁ 84 difilalitdas)s
covering AMENDED sHCI Il Ip~elli! ! ~ a i~cv zoo2 ' pCT/ NzZ99/ 00062
Recei ved x2 MayVaB®(Pighyre, video, one way, two ways, real time, and so on, and to the
transmission requirements for such type of information. According to the
present invention, nature of communication and priority ranking are
generic logical entities used 1o describe the basic mode of opération of the
18 net and its intrinsic logic. Actual definitions and categorisations of nature
of communications and priority types for ranking purposes are specific to
each implementation of this invention and represent specific alternative

embodiments thereof.

20 For example, in a given IndraNet, a video-on-demand transmitted
via buffer-memaries in a string of the minders could bs temporarily
interrupted, relative to the size and status of the chain of buffers, to allow
other traffic along the same link or part of link or cross traffic, using one
or several nodes of the link. A voice or videophone communication,

25 however, cannot be interrupted but can be multiplexed, In a given
implementation, the duration of a given link Is thus contingent upon the
nature of the link, the status of the nodes involved, the definitions of
priority in that particular net, and, optionally, contractual arrangements
between the Core Agency or firm that has established and that operates

30 an IndraNet and its subscribers. Once a link has been established between

two or more distant minders (such as in the case of a video-

NDED SHEET
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numerous possibilities within preset specifications and then sel ectinggthg 2000
fittest to serve as the starting paint for a new iteration wherein 0
sel ection processes are continued until a satisfactory outcone has been

achi eved rel afdds3fse set operating criteria, 5 33. A cyber gbigoditR)ezCE as
clainmed in claim 32 wherein the progr amﬁdrr_jag met hods i nclude variations on
simul ated anneal i ng or stochastic ensenbl® procedures. 10 34. A cybernetic
device as clained in clains 32 or 33 wherein two types of evol ution schene
are used) wherei j p t j d i me and
evol ves an i npl e%’%gﬁ‘tféﬂgﬁ&ah{e%e?%&ghﬁé‘gﬁ g?r&fuﬁ%lggjﬁga@téegc? H‘a%éo:\g&ei s used
and t he transni t trequirgméntseefethiganartituiar gornegtien such e demaphfaitbehgwidtid t he
second type specif| & 5 még' i i I d

transcei ver desi ge];’l(bt (I;IC?I éoa?cl%g I eshlt%ﬂéekﬂgsfll‘dgnﬁlag%f"r'%%ﬂt %&ggéﬁ%ﬁgnﬁodel . 35.

A cybernetic devithechangingadingemsiances ofithe Buermadietyi nedes for pakergreficonst rai nt s

i ncl-ude regul gtory constraints including the bandwi dth for the 20 link that

is required for specific applications. 38. A cybernetic device as clai ned
in claim31l wherein tWe wilbeweseuibed brlowe thiy i aftestes thoghdhe greatiometre. 25

37. A cybernetic (a¥iee sBfiwalAbiRfls! Ra bathymod i) RipRiN ofltafiiiR! 80 1ink _
internmediate frequency is used. 38. A cybernetic device as clainmed in claim
31 wherein the evoenitoriog ase updating aaddtrn wgnish. deritscrretorredtaphodithenth are

| mpl enent ed by 1 tiGdrabe el QudtPafifiel A betfibvAbaBkA SienRb RS bhhifikiof 1! At e
anneal i ng al gorithns or backpropagation of ‘errors. , AMENDED 8HEE' f | ~~r~u

~ 8 ~~Q J 2002 PanakeNZRIN@008Es R ceiw ewitipticivapf paths lestwgen the digephet i c
device as clai m%auﬂpleleﬁwu?@ iHOBF Edriheltl. 86N&lahipled|aOVnhb&iTH Khiwe@] @ Cl ass

known as minimzation algorithnms and require a nmeasure known as a cost

function or errorA ged Bjeoutdobenstaited Huoughaiades Xs i andod esaydéy % Mnc iBdns

include at |east hg,dpi gof@»rarré)ﬁntrit?tn%nit%??ﬁbgEﬁtfﬁﬁéaitiﬁg, Ricomd Bl stk aRdW dt h
spectral conponents, and speed of transm ssion. 40. A cybernetic device as
claimed in clai meydfunireinagionteduth g plgaingtive|set of nades Ky & By I &N dbvhr essi on
al gorithms. 4@ 4lpecdmimBt{AOR, f MOREBRtdNAM: RCoWBiHaB6h 8 SdrRdTB tHArigianNg t he
steps of: establishing a set of basic operational algorithns related to the
operation of the NREPNER% Nephenesi §eiN ehife LadabusdbeseMitoifdd: LeienSt-

functionality andsjchesph@ahi hBRube hacket Q¥ BEcdNAhie! 186 REbrBticIgh the
proscriptive | ogic and nethods of evolutive satisfaction. 15 42, A nethod

as clained in cldrapstet isgkingipfacer g edher 3yerds. Serapatytherppsiasien of 4B Mmass e

entities are creafigthi thalets 8bd 8 ivdnNorhakifatRh 4rb auiéhavidalty @6Mbd TENt  at
vari ous or selected |levels of aggregatl on or the task or activities to
ais

whi ch t he netdfor idiffefentynpde sgquen apendinge9t Sheastratfic theoyeh nthe| Ratm 42
wher ei n sai d sof tpiFify Ritkinbs &%e atdved & @dbigddat theamirdidANé@E dNd (gdaRéence to
t he Zen epistenol ogical tradition and wherein thﬁ dharnlga? are ae%regat ed or

conpi | ed from t hefhYding g &achMinden  PriehHPe e 35 caprrasted' e & nt ax
that enabl es at and for that minder.
25 Topological Self-Routing: when minder A calls minder B, it already

knows where both A and B are (their respective addresses) either bacause
the address of B was given to it or because it obtained it through a
specific search. A uses the location part of both addresses to compute the
overall distance and bearing of the intended link. If the distance is
30 significantly higher than its own vicinity radius, A knows it needs help

from minders in the vicinity or from its metaminder. It uses fuzzy logic



25 heuristic and herneneutic sequences, structural coupling, operatiphaliy 2002
closure, telhex functionality and methods of proscriptive Iogic and

+ evolutive satisfaction. 44. A rethod as clainmd in claim43 whergg §/00062
syntax’ corresponds 30 to a st of logical rules that governs gfgydabhghy o
and aggregation of algorithnms to create dharmas and that translate, 1 n any
conput er | anguage AMENDED SMEET |1 PEAIAU47 1 8 f'; G il 2002 PCT/ NZ99J00062
Received 12 Msy 2000 B8 capabl e of inplenenting the said heuristic and

her meneuti ¢ sequences in local and non-local manner, the | ogical operations
of the networ k. algsrithmsrta koutpare theagbsslute rA-Bl distendd wﬁhartelmmltnerdms mas are

adapted 5 to ac n nts of

net wor ked syste%ggﬁéhqﬁ%ﬁﬁd'%&nng&?gﬁél %JB@PRSF{’? {i9gues g?ng?sél at ed
net wor ked sof t wamd, seannd nh&fstl op@dnsneiumr lae dhopgihgvatrem how ﬂoocnaue awid

non- | ocal software beln rksmg Bar nmas nd defﬂ&g ghar mas.
46. A nethod as 5'?5'?%5 sc‘,’céﬁ"rﬁ W We't%e'f’ Ei08 'SBF?eP' RP8ugh
heuristic he NenRHbgE thE GLRIREETon, 4dr eflistRighak A8siSlaftdest it AbRIMINGS
wherein the dharmas are 15 desi gned to achi eve operational closure of the

mermber net wor ksb#FR¥Ee\R cannotnke ieaghedsessily twithin Beupnviseg. dMindere Analseer
t k d t ek I me ]
networ ks and ovghggl fngrﬁ Wehm‘Ma’tﬁH ,%Elaﬁ > Dfiah ! K€ d?m{h@i?&ggﬁﬁees of

co-oper at i on anong ne net wor arnms an netic
conponents, nedéudcess masterpeand dm@ueam'els riorpardcdr withirespact <o dhaoglodi ng

pormuntcat o5 2gelniARRIdCh LEMIR RHARH, TRk Jush OB B0t anc

met adhar masi @r ecydled)! THe néarﬁawbmerhbrc@ugh ReAReised)tfor examgler birtdchmghod of
evol utive satisfaction. A gish@lf as clainmpd in-claim43 wherein the
net wor k oper at eg'%'?ssr?éaﬁégub?s dfatond SIHSUate STeRs In AR EvPptien sebemec ey as a

result of requegénidnsting Sudtcl¥died dofutiRi! MiRdEHEY AliRSthe aMa0E G¥mble ydBar
software entities are conprised of groups of basic operational al gorithms

30 and/or are eths braring tp tastintcando§implifo thes fletingoprofese Raftexample,f Aom an
012 5" SR, BATHEN R BoRRG A o SHEIER SR SS9,
15  end-point of the complsted link, B, is towards the north. However, this is
corrected by self-learned experience with respect to the local topology
and topography. If there is no direct way north because there is a hill or
take with no node on it, as shown in Figure 3, for example, A may have
found out through accumulated experience that medium distance north-
20  east, such as to contact minder F, is best reached by contacting first a set
of nodes on the east, and that very distant north, such as to reach B, is
best reached going south straight to local metaminder Ma, actually located
to the south-west. In the latter case Ma in turn tends to establish a
metalink through other metaminders-distributed to the south-east, such as
25  Ha and east, such as Hr, before reaching He to the north, and completing

a link with B, located due north from A but beyond the Obstacle.

Similarly, meta and hyper-minders learn and remember. In a
particular embodiment of this invention, the dharmas that effect the self-
30 routing use routing tables based on the numerical addresses of the

minders, and thelr current locations. The minders learn and also forget,

NDED SHEE®
AME \PEAJAL



ACACA CA3.A3 .An 9.AI9.ANn LA .A.LAA A .A__A AF_._A9A Al
AL. AHO. A A , . AnFL. A3. A% A93L. A. AE . A. A9H . A3. A. AF. A AHF . A-_ Ahe. AnhBA!UV 2002
3y. A A3y. A . A3. A3. AYl # 6
X&2AC-W xr | T " wilBdeqkd cal cal cal cal] cal] ca] ca] cRa] cLa PCT/NZ99/00062
U] c”a] ca] caU] ca] cal] ca] cal] cal] cal] ca] caU] ca] cal] ca
U c*al] ca] caU] cal] cal] ca] caT”
C 9KR~yt-ni d*YScU] ca] caV] ca] cal] caV] ca] ca] ca] caU] ca] caV] ca] ca] cal] ca] cal] ca] c

a] caU] ca] cal] ca c a
*]0 I %Z| v]ql gaU]\ VP]~y n:% U]t% r%&ﬁ:g.ﬁ} c %ﬂcéf%gﬁeggfﬁﬂwﬁ g']’melﬁs/]"““U]ed tﬂ] caj ca
WV] cal caV] ca W] seabJ]orEa:]'lwla] mp@aw]masn]vcef e aradUprivaits} wﬂd]rma]aodi]is:amep rt

ﬂglyt ('\)’}#[e#ziﬁj]&/‘)c ‘E‘Jfé(?a?dc 5 L{ha fo e)(%n(?aj atterns, ?J]Iong]a van ca] cal ca
] caU] ca] caV] ca] cats]u!:ia]zlva;u]l@aﬂ!qrnalﬁ]m] caU] ca] caU] ca*+ / K// [ 0012@C2233

B) 445| 55P6R6™B{ 67x8~yt oi d*YTc] ca] cal] ca] cal] ca] ca]j ca] caU] ca] ca] caV] ca] cal]
ca] ca] ca] cal] ca] caU] ca] caU] ca] cal] ca] ca] ca] caV] ca] cal] ca] ca] ca x8U9;
* <t <<" >2>N>P>>?g?\WoZ Qi ideind\ 1 DERRY EDEIREA \Hidkingy Ke upk bativepc | exalnele] od] ca] cal ¢
&a .

=] cal cal ol ca. vk ERVSEITRAAR PR TP AR 2| 67 orétebesd] cal cal €
ZZ' [ {upkf [ Uc] U] cHirewdt cdiicha]rchiNeg UhasaprsasectUjas ahindefisc infaradt] witt] tlu]rcaU] calc
a] ca] ca] ca

][ d ][ [ [{A\ L\C v L]C oL el g%ﬁgg&”kﬁ"&%*?]ﬁ&ﬁ%% e T e A a3 ca] cay]
ca] cal] ca] caUf@a] éuzpe afava] lodipdlel] owkesnUpe af ahig) a3y alatus Ual!i]ioﬂéqtzﬂa']m!aU] ca] caU

] ca] c&a] ca] ca decision process. A given minder A knows whlch oth r minders re in its
n?0009r ?r M hr/ sqgss- t?vw&xxxxxxx%yyy 'y, ydyvyyyczl zzt ol 1 ca\ﬂ cal] caV] ca

] caU] ca] c&a] cal] c#ictndy casUine i} c,eawa]\&/a!p dalgrensp ¢q) 6al]fea"d] tfa/]\ cuentedpcal] cal c
&a] ca] ca] caU] ca] C@o{f@i )N{t“{d/\grlcj H J’ }n }f\}é}cﬁy} }/i' les Sllsh thi lmm diately at

U wgl fa[ Vi d*YTc]] caU| ca] caU] ca] cal] ca] cal] ca] ca ca] ca] ca] cal| ca] cal] caU

] ca] caU] ca] caU] cajrwealgveh]tifansg taeqroatowt) @a]ﬂcfaEJ]lS net mllm@}t\y%ﬁ i@ _YTc] cau
] ca] ca] ca] ca] ¢gUl Ré. rB@HLinJ SRIGE3] %ML%aJnQ/ﬁLMl e8dd salingliaaUdocaddadd cal cal

ca] ca] cal ca] cal] c aul calca CY[];
al wr mhc”YSU] ca] ca]mra]e&a]lra:aqswpea] cﬁa'E)]' caé] 6a]aééU]5é5a]feaU]‘Q!a]cét?PE@U]’%aPcaU] calc
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Ca] cal] ca] ca] ca] c&hi l%ﬁfbalpe&]f@a]se neg]])@séw] I@a]octgg] the] adigits who mind them

" h<+\ ozuXszupkf a\ W ghetk'du¢ heal fca}rrea]cca]gca &@Jﬁ%%&ﬁ%&%%l&@ﬁi cal caU]
cal] ca] cay] ca&ca] caU] ca] cal] cal c U] ca] cay
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a] cal] ca] ca] ca] ca] caU] ca] ca] ca] cal] ca] ca] ca| cal caU] ca] caU] cal] ca] cal] ca
] ca] caU] ca] ca] ca] ﬁ}qag_qf@aklp%qwet@mder S assis ance If £ is not in C’s vicinity, C

in turn kids around, and, say, finds that D, at this particular moment in
time, has spare capacity and is able to connect to E in its own vicinity.
25 Thus the link A-E is established by kidding {A, C, D, E}. The ability to do
this depends on the nature and intensity of the local traffic at the time,
and any particular topographic and environmental feature, such as
creating shadowing effects. In particular kidding enables IndraNet to
automatically resolve shadowing problems, such as created by a large
30 Dbuilding between, say, C and E. In this example C kids D, that has direct

line of sight, to connect with E. As can be seen in this example, kidding is
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In complementary embodiments, the above described topological
routing is implemented through topological and thermodynamic means
whereby the dharma-like relationship between nodes A and B of a link is

10  expressed through a specific surface or map of the space between A and
B that reflects the state of minders between A and B according to a
minimal set of physical parameters such as one or more scalar and or
vector potentials reflecting the status and state of each node, temperature
of transmitted data packets while at each minder, an index that, for

15 example, reflects the quality of service parameters, such as latency, for a

specific link, and attractive or repulsive charges affecting routes.

The surface linking A and B is defined by the potentials at each

node in the mesh and the distances between nodes and the overall

20 distance between A and B expressed by a suitable metric. Packets carry
a destination address and a temperature, and optionally an index or set of

indexes.

In particular embodiments of the above generic type, the node A

25  originating the link has a higher potential than the end point B which has
the lowest potential on the surface. The potentiais of minders between A

and B reflect their own particular state, such as affected by their patch
minding functions and other data traffic. Packets flow from A to B
automatically towards the lowest potential. The potential of minders

30 encountered along the way increases as a function of their resource load.

A high potential at a given node has the effect of routing traffic away
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location until it gains enough energy to escape the trough in a Brownian
movement-like fashion and can then resume its flowing towards its
destination point of lowest potential. More generally, packets will
increase or decrease in temperature as a function of the difficulty they
10 experience in escaping a region or vicinity relative to their point of

destination.

The related algorithms amount to a stochastically modified surface

descent algorithm. For example, at each node and for each packet, the

15 potential of neighbours in the vicinity is evaluated based on their
periodically updated potential, or through kidding processes described
earlier, and probabilistically selects the next hop based on those
potentials. Vector potentials may be used to bias such probabilities for
packets travelling in various directions by applying a local tilt. Such

20 means, as well as actual potential values at each node, can be used, for

example, to implement the effects of previous memorised experience.

Vector and scalar potentials at each point of the IndraNet mesh
may also be affected by functionality parameters, such as required quality
25  of saervice with the effect that, for a given data packet, passage through a
minder or a set of minders can be facilitated or hampered. This is
achieved, for example, through algorithms building up an aggregate index
from all the relevant parameters, that in turns increases or decreases the
potential of a given minder.
30
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latency requirements will also induce easier increases in packet

temperature and facilitate exit from local troughs.

In complement, attractive and repulsive charges can be affected to
data packets and aggregate data traffic flows to assist in local routing

10  around obstacles and out of potential troughs.

in the above description of dharma topological routing, the

topology is transient and specific to each data packet transmission
between A and B and to A and B themselves. It expresses the spacific

15  transient relationship that co-creates A and B for each other for the
purpose of this specific communication. In parallel other such transient
dharma relationships may co-exist between respectively A and B and

other minders and other facets of their respective patches.

20 Further, the topology created by the local potentials is affected by
the memory of the system and its Iearning abilities so that, as discussed
earlier, memory and knowledge of effective routes at given moments in
time, in the past, and recognised recurring patterns, selectively affect
local potentials in the present transmission of data packets. Ineffective

25 memories fade by way of having a reduced effact on local potentials while

effective ones are reinforced. Memories are thus automatically corrected.

The above topological routing can be used in the establishment of
pilot links described earlier as a prelude to more permanent links as might
30 be required by some users or uses of the net, for example, to

accommodate circuit switched protocols, or may be used as the sole
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dependently creating the states of minders and the relationships that co-

create and maintain the whole net.

In this perspective, meta and hyperminders can be seen as
10 providing the means of tunnelling or creating topological channels across
large distances or, more generally, means of warping the topology so as

to reduce distances between specific nodes.

Other aspects of dharma implementation are explained in more

156 detail by way of examples as follows:

Schematic8 and Schematic 10 describe how two minders are set

to interact with each other, or one minder with objects in its environment.

This communication model parallels people's interactions. More

20 specifically, Schematic B characterises, for example, a specific link
established between two minders or a minder and one of its assistants, It

is by analogy with the above description, and to avoid thought patterns
predicated on dualistic subject/objects analyses, in this invention, that
such links, and all other modes and type of interactions within, with and

25 between minders, are all called "dharmas".

While minders such as S or O comprise specific hardware and
software components, the way they appear to users and thair existence,
in terms of the activities performed, is entirely contingent upon and the

30 result of the series of relations created and annihilated between such

components by way of dharmas. An IndraNet dharma is thus neither
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entity that will vanish, be extinguished, as soon as the operation is
5 completed. In terms of the logic of IndraNet operations, such a dharma is

neither located at S or O. It is non-local.

The following simple example describes the function and
effectiveness of dharmas to effact telecommunications, communications,
10  and communicative actions. When a subscriber within the patch of a
given minder S wants to call another subscriber on the patch of minder O,
say for a video-phone conversation, and to do so interacts with S in any
way consistent with making such a call, the interaction with S sets in
train a whole series of dharma creations to effect the call.
15
For simplicity, we assume that the address of O is already known.
S will first create a dharma D, to figure out where on earth O is located.
D, will be created out of a sub-set of algorithms and will use the
geographic co-ordinates in O's address. D, will then create a second
20 dharma Dz to gauge O's remoteness from S's own location and having
created D2, D, will then extinguish itself, that is, vanish. Let's assume, for
simplicity's sake, that this second dharma D2 has found out that O is in
S's vicinity. Before extinguishing itself, Dz will trigger the creation of Ds to
contact O. D3 gets S to send a signal calling for O. Because O is in S's
25  vicinity, it can, and does, respond directly, through suitable further
dharma creation Dr. In effect, Da's call alters O's state relative to
whatever O was doing up to this point {such as monitoring energy use,
responding to subscribers on its patch, and answering other calls from
other minders). By its response, dharma D:. aggregating with D3, O
30 immediately shares its state of minding with S, so that with respect to

minding awareness (that is S and O knowing what each is presently
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doing) S and O are no longer distinct, a new dharma has arisen that is
non-local even in a logical sense. This new dharma can be called S-O. (a
for "awareness"). S-0. determines the capability of O to receive the call
and, if feasible, such as if the called person is present and willing to
5 receive the call, S-O. creates further dharmas to effect the call. One of
these dharmas will be the specific link S-Oi between S and O. It will be
created by allocating the required bandwidth, setting the priorities
corresponding to video-phony relative to other traffic, allocating CPU
resources in S and O, and so on. Another dharma will be switching on and
10  setting up the videophone equipment at O's end, and another dharma will
be daing the same thing at S's end, at S5-O.'s prompting. Further dharmas
will et both subscribers know that the call 1s active. S-Oa will extinguish
itself to let other dharmas operate and monitor the parameters of the call

{such as duration, data transmitted, latency, etc.) and charge for it.

15

This example illustrates that dharmas are ephemeral cybernetic
entities. They are inherently non-local, but their actual existence and
nature are particular to specific situations, time and places. In the above
example, simultaneously with both S and O creating and dissolving
20 dharmas, whole series of other dharmas may arise corresponding to other
activities such as monitoring and managing their respective patches,
enabling other through traffic, billing the relevant subscribers for those

other activities, and similar.

25
According to the above example, it can also be seen that, beside
their other advantages, dharmas provide extremely flexible means of
monitoring and allocating system resources, for example bandwidth,
monitoring use of the system, recording costs and other data relevant to
30  bhilling users of the system as well as delivering telhex based services, in a

non-hierarchical distributed way that is self-adaptive to changing
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circumstances and has inherently very short response times (essentially

that of the CPU installed in sach minder).

By extension, it can also be seen that the same generic process of
dharma creation and extinguishing can involve more than two minders,
with intermediary minders Mn, between S and O, being involved in
establishing the links and effecting the communications. In this latter
case, while drawn from the same lexicon of algorithms, the dharmas
created to involve S, Mn, O, would be very different from that of the
simple S-0O link. Dharmas, thus mediate the local and non-local aspects of
net operation up to the whole of IndraNet, including all aspects of
distributed non-hisrarchical resource allocation across the whole net and

net monitoring functions.

If, for example, S and QO were not in the vicinity of each other,
dharmas initiated originally from S would have interacted with other
minders and/or metaminders in §’s vicinity and environ to create strings of
further dharmas that would eventually coalesce into one dharma linking S
and O through a series of intermediary M» minders. Let's call {S, Ma, O}h
this new dharma. {S, M», O} will exist for the whole duration of the link
but may involve the transient co-operation of minders on parallsl
segments of the overall path. in other words, the nature of {S, M., O}
will vary throughout the communication, with each Mn minder betwesn S
and O taking part in the transfer of only some data packets depending on
traffic conditions, priorities and minders’ resource availability's at each

moment in time. Dharmas like {S, Ma, O} have thus a multigraph nature.

A key aspect of the present invention is the existence of emergent
capabilities and functionality. Emergent features, in the present context,
are capabilities and functionality derived or arising from the nature and

operation of the indraNet itself. As will be appreciated from the discussion

PCT/NZ.99/00062
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above, emergent features are not the direct product of individual
interactions between elements governed by rules between those {ogical
elements. Rather an emergent feature is one which spontaneously 'arises'
out of the global co-operation between the elements of the logical space
{cyberspace of IndraNet) and/or the physical network itself. An analogy
may be found in the context of physics whereby the characteristics of the
space-time locale, which govern the behaviour of physical slements of
that locale, are effected by the combined existence of physical features in
the locale and eisewhere, where such effects arise globally and non-

locally.

The emergent features of the present invention correspond to the
inherent behaviour observed in the operation of the IndraNet, this
behaviour being derived from non-local, distributed effects arising from
dharmas creating, coalescing and being destroyed. These emergent
features, in particular with respect to the evolution of distributed and self-
sustaining forms of cognition and intelligence, are considered an integral
part of the invention. This is more specifically the case with particular
applications and embodiments whereby an IndraNet is self sufficient in
energy such as, for example, by means of photovoltaic solar cells and
suitable energy storage, and thus functions as a non-biological intelligent

symbiont in close interaction with human agencies and individualis.

In the above context, it will be appreciated that, while dharmas are
related to Distributed Artificial Intelligence (DAI), they are distinct from it.
This is exemplified by known techniques whereby DAI makes use of pre-
existing "agents". In contrast IndraNet ceaselessly creates and dissolves

dharmas.

Some networked multi-processor systems make use of various

methods for load distribution across nodes of their network through

PCT/NZ99/00062
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20
Thus the present invention provides an integrated networked
system, such as may be used for telecommunications or other network
purposes, which operates according to an adaptive and innovative
communication methodology. The invention does not rely on or implement
25  hierarchical structures or tree-like state-of-the-art network models, such
models not being a true reflection of the character of human interactions.
Further, the network according to the invention is expandable, practically
without limitation, and may be implemented in a cost and infrastructure

effective manner.
30
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these actions being actions that satisfy requirements or criteria set by

10  users or designers of the system.

2 A system as claimed in claim 1 wherein the heuristic sequences
are the enactment of distinctions the system makes and extracts out of
background flows of environmental data, the distinctions corresponding to
18 the process of selecting data as being relevant for specific activities by
reference to corresponding set criteria, the criteria being governed by a
trial and error or an interactive selection process that satisfies the set

requirements or criteria.

20 3, A system as claimed in claime 1 or 2 wherein the operation of the

system is experiential.

4, A system as claimed in any claim preceding wherein the system is
self similar at all levels of aggregation at which any level is considered so

25  that the system displays fractal characteristics and may be structured as a
network of networks that individually dispiay the self similar
characteristics.

5. A system as claimed in any claim preceding wherein the system
30 works through co-operative interactions among member components, co-

operative interaction being defined as the components of the system
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7. A system as claimed in any claim preceding wherein the system

and its member components or member networks of components, operate
10  without the components of the system or ‘the whole system itself
requiring prior or on-going knowledge or representation of the system’s

topology and/or of the operating environment and/or of themselves.

8. A system as claimed in claim 5 wherein the system and its
18  member networks if present preferably co-develop and evolve with their

environment through relationships which arise in a co-dependent manner.

9. A system as claimed in any preceding claim wherein the mediation
and actions carried out by the system via the hermeneutic processes and
20  structural coupling are independent of any a priori data pertaining to,
statement regarding, or hypothesis, users or designers of the system may

make about the state and or nature of the system and/or its environment.

10. A system as claimed in claim 5 wherein at each level of
25 aggregation, member networks of the fractal system display operational
closure wherein, while the mode of operation of individual component(s]
may be that of distributed non-symbolic forms of processing whe!'ain such
member systems preferably display operational closure in relation to other
members, interactions between member networks preferably accur

30 through symbolic information exchange and processing wherein the
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, &MLOY% + () furgitibOaiBRy (being \ABTIAEINASSANY 6) il of telesthesia, meaning remote
sensing, telemetry, meaning remote measurement, telekinesis, meaning
remote mechanical action, telepresence, meaning forms of presence
effected at a distance and interactions with remote environments and the
10  people, animals and or object they contain through such telepresence,
telemanagement, meaning management of people, things, devices and or
processes at a distance, and telecommunications meaning any form of
transfer of information or data at or over some distance, said telhex
functionality being structured and adapted to match the forms of human
15 consciousness that are related to the five senses and more broadly in
terms of contact, feeling, discernment, intent, attention, and other such
functions as that may be required for and integrated into interpretative
cognition, discriminatory consciousness, and storehouse consciousness or
momorisation.
20
12, A system as claimed in claim 11 wherein the structured telhex
functionality of the autopoietic system defines layers of activity that apply
at all levels of aggregation of the system.

26 13. A system as claimed in claim 11 wherein at all the levels of
aggregation, the autopoietic system displays a dual structure with at least
some of its internal organisation being intimately related to local activities
through local apparati, whilst the overall system is non-local in its legic of
operation.

30
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10 as metaminders, and cybernetic devices functioning at yet a higher

level of complexity are referred to as hyperminders.

30 18. A system as claimed in claims 16 or 17 wherein the cybernetic

devices are adapted to operate in a region of space or in relation to a
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19. A system as claimed in any one of claims 18 to 18 wherein the
5  cybernetic devices are adapted to supervise or mind one or more other
cybernetic devices functioning at a lower level of aggregation or
complexity where the supervised cybernetic devices are clustered or
distributed in space, and/or any other type of implements, machines,
systems, animal, or person
10
20. A cybernetic device including:
hardware adapted to deliver telhex functionality to a region of space with
which it associated; and
communications means adapted to allow communications with other
15  cybernetic devices,

21. A cybernetic device as claimed in claim 20 wherein the telhex
functionality includes provision of communications for data, voice,
videophony, video-on-demand, entertainment, sscurity, educational,
20 health-care, premises management, energy supply and management and

banking.

22, A cybernetic device as claimed in claims 20 or 21 further including
processing and memory meansg and location determination means.

25
23. A cybernsetic device as claimed in any one of claims 20 to 22

including input and/or output means including video or audio.

24. A cybernetic device as claimed in any ons of claims 21 to 23
30 incorporated into or connected to ancillary devices including network

computers, inertial or other non-GPS based guidance devices.
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aggregation is not limited,

5 28, A system as claimed in claim 20 wherein communication means
between cybernetic devices include wired, cabled and/or wireless network
hardware.

27. A gystem as claimed in claim 26 wherein the communication

10  means are wirelesses.

28. A system as claimed in claim 2€ wherein the communication
means incorporate electronic circuits which include one or more
programmable element,

16
29. A system as claimed In claim 28 wherein the programmable
element is interfaced so as to take as an input a bit stream to be
transmiited and produce,'as output, the intermediate frequency for the
wireless communication device,

20
30. A system as claimed in claim 28 wherein the intermediate

frequency Is of a digital or analog type.

31. A system as claimed in claim 30 wherein the choice of digital or
25  analog intermediate frequency is determined by an evolution scheme used
to programme the device,' the evolution scheme being governed by

specific applications.

32. A cybernetic device as claimed in claim 22 wherein the cybernetic
30 devices is programmed using a technique which emulates Darwinian

evolution by means of generating large numbers of solutions covering
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33, A cybernetic device as claimed in claim 32 wherein the
programming methods include variations on simulated annealing or

stochastic ensemble procedures.

34, A cybernetic device as claimed in claims 32 or 33 wherein two
types af evolution scheme are used, wherein the first type selects a
suitable modulation scheme and evolves an implementation wherein a
digital intermediate frequency is used and the transmitter and receiver
designs are evolved separately and the second type specifies a
communication link mods! and evolves a transceiver design that satisfies

the design constraints of the model.

35. A cybernetic device as claimed in claim 34 wherein the design
constraints include regulatory constraints including the bandwidth for the

link that is required for specific applications.

36. A cybernetic device as claimed in claim 31 wherein the evolution

scheme evolves a modulation scheme.

37. A cybernetic device as claimed in claim 36 wherein an analog

intermediate frequency is used.

38. A cybernetic device as claimed in claim 31 wherein the evolution
scheme proceeds by a seriss of steps which are implemented by iterative
means including - genetic algorithms, simulated annealing algorithms or

backpropagation of errors.
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out of bandwidth spectral components, and speed of transmission.

40. A cybernetic device as claimed in claim 31 wherein the system is

left free to evolve compression algorithms. X

41. A method of operating networked systerﬁs including the steps of:

establishing a set of basic operational algorithms related to the operation
of the network, the algorithms adapted to provide telhex functionality
and the algorithms being developed and selected through the

proscriptive logic and methods of evolutive satisfaction.

42, A method as claimed In claim 41 wherein transitory local or non-
local software entities are created that reflect the state of the network
environment at various or selected levele of aggregation or the task or

activities to which the network is to be put,

43. A method as claimed in claim 42 wherein said software entities
are referred to as dharmas by reference 1o the Zen epistemological
tradition and wherein the dharmas are aggregated or compiled from the
basic set of algorithme 'through an operational syntax that enables
heuristic and hermeneutic sequences, structural coupling, operational
closure, telhex functionality and methods of proscriptive logic and

evolutive satisfaction.

44. A method as claimed in claim 43 wherein the syntax corresponds
to a get of logical rules that governs the gathering and aggregation of

algorithms to create dharmas and that translate, in any computer language
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capable of implementing the said heuristic and hermeneutic sequences in

local and non-local manner, the logical operations of the network.

46. A method as claimed in claim 41 wherein the dharmas are adapted
to achieve co-operation amongst member components of the networked
system, such membhers being local cybernetic devices and related
networked software, and non-local netwarked software, both local and
non-local software being networks of dharmas and defined as
metadharmas.

46. A method as claimed in claim 43 wherein the dharmas operate

through heuristic hermeneutic sequences.

47. A method as claimed in claim 43 wherein the dharmas are
designed to achieve operational closure of the member networks and
overall network, structural coupling of the member networks and overall
network with their respective environments, co-operation among member
networks, metadharmas and ather cybernetic components, mediation
between local and non-local activities, inciuding communications and

other telhex functionality, through layered functionality.

48, A method as claimed in claim 43 wherein the dharmas and
metadharmas are adapted to evolve through prascriptive logic and method

of svolutive satisfaction.

49. A method as claimed in claim 43 wherein the network operates by
means of dharma software entities that are created as a result of
requesting the network to perform any task; whereby the dharma
software entities are comprised of groups of basic operational algorithms
and/or are evolutively created by prior such software entities from an

original set of the operational algorithms.
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