; abe3ey| vl p6(T| JMA nethod for determning' the optinmal transm ssion path in
a data network The invention relates to a nethod for determ ning the
optimal transm ssion path in a data network in which the network

subscri bers exchange data anong each other in a wirel ess manner, preferably
via radio, along a plurality of transm ssion paths, w th each network

subscr idBrethodifardetenmipme dbe eptimal diaasmigeinr pathdn agatimeti¥ork seri al nunber for
exanpl e and with each network subscriber having both sending as well as
receiving functions, with a predeterm ned nunber of network subscribers

havi ng Therimventiyn teitestood mdthotl Her dett@iminihg HeSoptimal trasymibgbmpatk iswldatar i ber s
whose ngo& s are to be forwarded, which network subscribers can thus be

used ad€ i Waichithe petwerk @@FW%@W@MMF%%%EPMF K2 WireleREmpranes,
ti ac t

Whi e SxeiprAB s £afl, Morsd pIERIPO raninSioh it RReh S b Ritibe g !

t he |i laHoeatel puiqueridntifiérsueh asaﬂsamat smabaraor mlﬂam’m wah eticd netwotk such as

sSwi t ches buttqns, staircas hting tiners, .etc. are proyided with a
adi o SHBERFTHAYnE FFHQ%%M@! JFFVig fupctipye ith a predeiemmiaed nuBbEratd ¢ o

t he asseRidk 8tbseRAPSY Wm%'n?&n&?%&%&ld t'ﬁe hﬁe@%?g P%l' RétwloPk Siftsehitepsmmand,
meani ng that said consuner aCtivate act| vated, changes Its

| uni nogthoge signals afe b domvardsd, Whe:hsmmksubﬂcnhcrsuammusbem@d g stadions pHN

pl ant |n i ndustr an access control system or gam ng machi nes of a casino,
trainif %Pﬁtp%@és of a fitness studio or the |ike can be nutually
connected in the formof a network based on data transm ssion by radio. In

contrast to a conputer network where each conmputer is connected with the
ot her &admnﬁwoeksmf Wemkind mpntionkd: dheve tar e foacxamplnpalearic owstallatienssni t

data t r ut er re are ce in trans si on t he
ront i oSSR VAR PR Eher At RS, ViBhloo8 ridi SRR ARGy bilfe e ony
acti Vafa&dprbyld'l'eﬁl &vithioraditl re€diess ah@ eadhesdnirdl didi€such ik BEitEIRAPusHBREsmE Wedltdaye

said switches nust transmt data only to the living roomlanp, but not to
any ot Hightipgtimersk etsuas roviad wrrlh@raailm wenamitier. Yhentrecontial wnibigartivdeddnent s
wthr t r e
s per e acpepn B8t Abeinted Sopqten ARG Bl R YA ACRIBER iriatt

i ni ti aneeanmigphatishidecoavirh@lis Agivatidiod dsactidted chah SR MTamthdsityatd. y | nt 0 t he
conponents. A socalled "plug and play" systemis obtained. There is no
separate configuration or programm ng of t he network subscribers when the
net wor Iy T t he
ol et fanfiefitne A QB oP kAR (e R SRR nn e B el ks (REBAR Rl 112
provi ded gamutghaachnrhae of aicasind, lteaixiih g appabatudel of pfianess stpdibalr tlie ke dahebepl ant
maker is k oqr ble, for whi pur pose the recelv ng,. nodul es of the
ndi vi dbA ReRcpBRRe @%ﬁqu@%m%ga Abflata fransisHombyaAtia-hat t hey only
forward specific signals of the received signals to downstream consuners
such as the lanp. If the two end points of such transm ssion paths are

ar r angéxl cémtrasi teeeoctondemetwork veleke chich tampetsr isirahnected \b'ﬁh fthrei aﬂgﬁd)yvme:ans bhe

f th d di | f h t
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transm ssi on pat I'S necessary, accor di ng to the current state of
art, teo@nihenly aste'amlslpetbe twe byitghwadodated in thenisving toom. Gxostgenidy, saidpeat er

st at ho it etsmnl?l?stt] tr%gseml? Haclita %glyqto The living room lamp, but not to any other network

subscriber.

The allocation of the individual components with respect to each other, i.e. the determination
which receiving module is permitted to further process the data of which transmitter and may
initiate respective switching actions can be programmed fixedly into the components. A so-

called "plug and play" system is obtained. There is no separate configuration or programming of



A network subscriber is described in AT-B-408 048 which conprises a nenory
for storing at least the identifiers, and preferably further the received
field strengths of the other network subscribers which are in the receiving
range %&%&@8@ sﬁhsc‘rﬁ)@ tyiRen! the B&tWosS |sPut [ite6pdrtibn. FRE syStemSdoRld Bdusel For
identifiers of the other network subscribers whose signals are to be

f or war erainplSirc thezxlavaricab irstadlatierc far ey buEimgdssisciossed ebolvesi mul t aneously, in
addition to its actual function as a lanp or switch in an electric
installation, as a repeater station for routing radio data that do not

rel at e It Qnialsd®efprovilédtoBante 544 aR¥@HBh By HRIplakt opbREIror ¢he plaktahdi@t isepas
menti oned above ‘which is based on radio data transm ssion: If both _the

swi t ch pfagraminable;j fphwihich prspessithe reseiving medulestofitls indivadush netwerls subscrabarp om

ana ¢ nal SRR biiSeh s Sl h@in i et R SigheB bR RER Pebelfl  ©

recei vaowiBithahecodbuh b shiélghy thetargmn be used for routing the data of the
shutter switch to the shutter notor, for which otherwi se a repeater would

have to be used which is situated in the lighting for exanple because the

Cove ik o KR bR FHRP A uiioh A arl berhll (AT Lack Un AR S0l Wldobold
ar e t o e cirobawridied Wignts rigetdfehcansieginadio signals, hd Guriiet networls viiapsrichr i n

accordance with the invention does not have to transmt ?11 recej ved

si gnal 8re I5gyired; with therexgentionf thempntiqned end peints{awachesand lamepsy Ipghayease of
Cransm ' . _ eir reclni . _ .
communt E5e SAe oA oLl fle RREE B e i bBR bR R le polERa MCRRUBEH B, 1
mandat oueritatatd bfthe aftiwocdthernuse Segpactistety peparfifl evansrhittebmodudlde dr tepedttre net wor k
subscri bers which are present anyway can be omtted when using such a

net wor R2EABREtVEY the g5d pomtss 048™ f urt her describes a generic nethod for
determ ning transm ssion paths in a radio data network which contains

net wor k subscri bers as expl ai ned above. The nethod is executed in such a
way t ha¥ network subbanibrek issdessribvedin AST-RM 08D 4B avtdclacempnisssia mémery flomstoningat

t I, t t est .si I t ai ni t hei .. d Lfi t] ol Ni test si i
Fecer vt SRR THITRICTL B TSS e reser P DI oF e ordy "ot or e
the reggbéABers WaidH drk GrRiHe QB AREEIRE alll hiVeldd RoabOL@inéRfissidrefuictidr, 8RWEd? as

measured by them Based on this stored information (identifiers and
recei vetbring dheiidentifiarg o fithe fothen setatark subsetibars whesssignalsase o be farwawlgdwpuchian

the ran 0 ach, network .subscr.iber) a transm.ssi.o i m ned
For cadhotek sEnEtuf Bl R LT Bodestelyt AR08 5 s B et 400

st at i ons seiich i diestlic RRGEILRGIE as ARERETt Statie for RarmgThdibidanshardonwt eslatb _
other. For nmaking this determ nation, an additional configuration device is

used ade isalf. Ahistmeans doreerampde fos ar Bleatgis ingtallwtionas gwnbiaed ahRye Whishis besed s

rovid rately from net Wor k cf- i.her o fl - B- 408
045" i n gD ARG Gkl bR L IBafiRe AR T RIS Wk as hlwitator AF B C0C
page 9 shhtteioloonParehadfFed dn the fiestwWalll sTeaidirbeh agd ehe lightiagfin diermiddizrandevi ce

can be omtted, the determi nation of the optimal transm ssiaon tgs nust
t hen sthg shufer onsthe gppesitenyalheffgid room, theyragsmistepard regaivgr mpgmﬁ@ﬁ&e 12hHRgi an
(CT. P.afd b? ll%e'a%r I%uttlﬂé Mt%ﬁﬁ the 5Rltte? W lieh foltfie SRIRE flofdt, fie Wi &ﬁ&l’l\?\q{b Pf
the optimal Transm ssrfon paths It 1S necessary to programevery single

net wor kepsates GlouliEtiaveito Be usdd wisich &ositaated yn the lighting forexampie bseauseilicriangd dfe
same the transm ssjons of other network subscribers that it needs to

t r ans nithe diosignaly is onlyhalkofdBe MeM.conf i gurati on step can al so be conduct ed
by the configuration device (cf. page 9, lines 2, 3). If there is no such
device, the illustrated programm ng needs to be perforned nanually by a

t echni dihamposdilsility to Shure ih thedieewdrk gelnoabersyptach signdlh of ethpeadtwork subscribetshasel

d i bed in AT-B-408 048 for deterpining.the optimal.t i Ssi ths i
SN NG A LA M T 7R
(especiidn¥ioBpsialdt Khverd t%sﬁit%llr@&@véaysigiﬁlsgb&tqmlxﬁ ﬁﬁélﬁ'ﬁ)td;%ﬂkélﬁiﬂe%gxﬁis the

optimal transm ssion path for each transm ssion |link and respective

pr ogr awhiclynezdl ta bé trapsmittett agaib se thabtrey yeach thaitwecipiang The enticdwradiovi ce. Such a

configuration device c onl y.be erated by a.persop.skilled in the art
ond. t neoBiueang i fedrgier oo JRS Eiheotis R FRRRL IRl mEately ol e
performed by a person skilled in the art. Unskilled persons which usually
i nclude nost DIY enthusiasts would require respective training. The entire
radi o data network can be used or mar keted only with much difficulty in

the DIY area which is becom ng increasingly nore inportant. The present
invention tries to renedy this deficiency:




It is the object of the present invention to provide a nethod of the kind
nment i oned above for determ ning transm ssion paths in a data network which
can be performed fully automatically by the network subscribers. This is
achi evefinétibnS S6darate Yépraters 1856 Q0TS hdhdétvoik bkt WRidh bfdresent adySfay
subscriber of the transm ssion link for which an optimal transm ssion path
i s to pandeovsnti¢dwhensesinssughaawtwerksupssribesshi ch contains at |east its own
identification as transmtter ID, that network subscribers which can be
used as stations for transm ssion paths and which receive this search
report ABIBUYOS04Ofurthecddsvtbbsla g@ndris netidgiftr dadétehihing ittangiMgsibal piths fo ®radid o
the search report. as well as the neasured received field strength and, send

the sedi¥anstwork whigh senfaing Retpvosk sybscrbarsay wxpdainad-ahone Thermethod & expaitedtiiond
subscri LS.Sd ' g r . ' fi . ngt h of
t he seaslragl%a?jéigtct)fr%? ,s{lé et egpnﬁ(ﬁgélg&frlrﬂg m aﬁe?‘g‘é{?ge ﬂgfé@%éﬁ’hﬁcﬁfég&aﬁéﬂ% Egéssg \g/]\,hi ch
W t h r essgmat torttaininigeheitidiontificftiont Hiis cxstsigud i teeeigethby dtheodetwvbrk dubsdribesf sai d

stations amng_each other contains the optimal . transm ssjion path i f
the sea%}%tggé\g@m raggeandbey slork e ﬁec_gﬁg?dﬂ@%%@m te,gétgﬁrd@th the rmveﬁgﬂalﬂ i fier
as receétféﬁéth'ag?f{éfaélfré&ﬁ? {Hbh. Maf%ﬁahﬁstéﬁ&mnﬁamcddehﬁﬁe@fan& heefve@migni ssion
| ink sends sal d deterni ned search report, that every network subscri ber

whi ch rstresgthed thentbersetwark snbssabérs aitdatedoithini the renige o€ aachowetwark subscaberdd i n
sai d setarch.reﬁorh‘.store on.teHe one, hand t he lhggn i.f.icatj.on entered tgri or
to its GRATTORMRM EAPMIrieRineddoseach ROTBISTPR & 1 QBRI 05T ENS BE
such a feiBep bRstalhs ahd BRI b ibfd RBb&ioAOT thide BRSO ARérEeAcRBthepeNds t he
search report again on the other hand. For the purpose of performng this
method it is neither necessary to use an additional configuration or

e Ty A

t her ef aeg&hlifys PN T-BI4D3WAS! whichMeVict Ptbvidby sépafdidl okl @& netwitk Bybscribers
| aypersons. The proper oger ation is maintained fully automatically even in

t he cadef die. # of AJrB-498 04 dn conjurgtionayithopage ubinesrSd4p&? and mege &hing | hdraegik
th i i f i i abi |t .
oer. { ABRQALD. RPNl R LA Plor BB e B0 it 8

I nvent i deferinfigition f Werdptigdib rafisniiedion pathemusahedstilliseepbrtmad bt haimd i.6fby a
transm ssion paths will store the received search report and in the case of
r ecei ptresectvely framed teshnician (¢l pofitlings Aitrgugh b0k t he same first subscri ber

wi |l conpare said new search report with the stored search report and that
only when said new search report contains a transm ssion path which is
bet t er Edlbwitdithesbmprtedsdaratinatiop@fthe/dptimal @apsmissidbn pathe itismdressanf tost at i ons
and the quality of the connectiqgns of said stations am)nrgseach. ther, it

Wil adioPREl YRR SIRElR DR Oork BYRSAIRE, 16 &t 15 BGFessany ta:StPTe IR SPIMe WAy X Hun

measur esqn{e%@irmﬁﬁ;s‘cﬁis%f%ﬁﬂe?ﬂaw_ark EJB@E&-?tggré thafit ﬂ?é&% faAmsDad SRR, Pigi N and
store the sane. In this way 1t is possible to effectively reduce the nunber

of searsebondequafigeratiomstsprican also becontacted biyitke chatfiguratipndekicedfhwage 9 pei; i ng

t he sequence of the method jn_accaordance with the invention and the quality
ot he Dl siiorugh deugs (e IR HpRarB RS oA B et e A 508
detai | {bglnmarbypaief erence to the enclosed draw ngs, wherein:

The disadvantageous aspect with respect to the method described in AT-B-408 048 for
determining the optimal transmission paths is the additional configuration device or the necessity
to perform other steps (especially manually) which are made by said device (determination of the
optimal transmission path for each transmission link and respective programming of all network
subscribers), if there is no such device. Such a configuration device can only be operated by a
person skilled in the art and the steps required for configuring the data network can only be
performed by a person skilled in the art. Unskilled persons which usually include most DIY

enthusiasts would require respective training. The entire radio data network can be used or




Fig. 1 shows a schematic representation of a wireless data network with own
transm ssion links; Fig. 2 shows the data network according to fig. |, wth
four transm ssion links al ready bei ng assigned specific transm ssion paths;
Fi g. 3 mintesd bhly wiith muok diffickltypinche DY grdaoviitly s betomiig increwdindly omner et e
transm _ssi on pat hs being assigned to four other transm ssion |links. Wthin
t he scdﬁ@oﬁﬁntt%ebﬁeé@%mveaﬁ% 1 tq tsmedy dhis Hefiderayosed patent claims, the
term "transmission |ink" shall be understood as a connection for data
transm ssion froma first network subscriber to a second network

subscr ilbssrthe dtjectteditin Sresemn fvestioroo ppatide a atedidd ofelekini enesitionédodtalve fr all

such nefwork .subscri.bers vja which the tr ion |link routed. Fig
schermatdetermining HavsmisHen pabsin g ¢tz %ettYPﬂ%lel&ﬁéa‘h ¢ Reyfrmed l{l’\ﬁy ewom%%cq%ft%r k

subscriheh&wbrit ibddixehange data in a wirel ess manner with each other. The
present invention is 1ndependent of any specific type of wreless data
transm ssion. Although the data are exchanged by radio, it is still

possibl .10 use o ranges of the fre n ru or .this pose,
This St iasion  Witin Rootdinoe bRl 45 i bt st Sositter BEEEY by o

\Ahen t hﬁih@mis‘{?uoﬁ IRRITEPRRIRh aloptital €ARARGIIPAIPRIVYSE aetfehﬁm!ea dénds QuArchet wor k

subscribers 1 to 14. There are several transm ssion links in said data

net wor l(emﬁ WhtCh@Obtam&@m ldastnﬁsn)wn damtati®han s yansnrittersii, that detfworkrsehsogbars ber 1
ubscri ber

4" as wat o g e yeSt 8B b PP siiiesis Cor By SRR AR s wvefar
exchanggeadafeahd\tdcBive@ €bldatesth, addahdit ¥wn Sddtiiets6 tife skafch répdte@dwélDis the i n
connection wiith the other subscribers.
measured received field strength and send the search report again, that every network subscriber
which is the second subscriber of the transmission link measures the received field strength of
the search report, determines from all received search reports those which with respect to the
number of stations and the quality of the links of said stations among each other contains the
optimal transmission path and, if the search report does not contain any receiver ID, adds its own
identifier as receiver identification, that said second subscriber of the transmission link sends
said determined search report, that every network subscriber which receives this search report
and whose identification is contained in said search report stores on the one hand the
identification entered prior to its own identification in the search report as the identification of
such a network subscriber whose signals are to be forwarded and sends the search report again

on the other hand.

For the purpose of performing this method it is neither necessary to use an additional
configuration or programming device or a person skilled in the art who will manually perform
the configuration steps taken by such a device. The data network can therefore be put into
operation without any difficulties even by laypersons. The proper operation is maintained fully
automatically even in the case of failure of individual network subscribers. The data network

thus comes with a high amount of functional reliability and user-friendliness.

It can be provided for in a further development of the invention that network subscribers which
can be used as stations of transmission paths will store the received search report and in the case
of receipt of a further search report coming from the same first subscriber will compare said new

search report with the stored search report and that only when said new search report contains a



In addition there are the subscribers 6 and 7 (anong ot hers) which can
exchange data with the subscribers 8 and 9. Subscribers 6, 7 and 8, 9 are
spaced from each other to such an extent (or obstructions such as walls,

f ur ni t uransmission@ath Whichlisbetiet thah el fiereivseanch fepod withadespectiiorthe humbéralfess
connection is not possible between them If the illustrated data network is
an el ectatiors ppkthg quality o thecopnggtiong phipidigtatignsamang fash Phse it WAAd 1S9 whi ch
the in iy | |, 1 j : ' e iteh-and
subscr 1 Bar BHEOTRe Bl B 1R AN o SR FecRlsd PR e ol iP BT
t he swinewtseambiremit agath aristarebbbesanizer 8, 9 a radi ator and a shutter notor.
It is provided that each network subscriber 1 to 14 of the discussed data
network has transmtting and receiving capabilities. A predeterm ned nunber
of net WRKIGs Y ?F)&'ﬂﬁe o Lfectidelytbdis theRifRer §?§ea?c}{7i%g9&§’t_r&ﬂﬁxi§écpi'h' thg the
identifications of such other nétwork subscribers whose signals are to be

r out ed.enfirgrdagamdtwork wish¢utdmpaicing ity ssqderice of thetrhethed insaccomdapeeswitlpttiei t y t hat
they wi.ll not o send t at roquced by them or receive the data

det er mlﬂ‘éealt'PBIan‘?hérﬂuaEWtijt}ﬁ%&“fﬁh{}"\ﬁﬂlr‘?suﬂﬁute received data not relating to
them after having optionally anplified them Such network subscribers 1 to
14 can therefore formstations in a transm ssion path. They can be used as
" r out erldie ineention sann exmaingdin dogen detail bylowdntusfesenocdo thei enslosed diawingss

est abl ivgﬂ .i.e. once a network subscriber knows wi th which other network
subscribers it nust exchange data, it needs to be deci ded whether said
transm ssion link can be direct (i.e. it can consists only of the

subscribers per se to be |inked) or whether (due to the Iimted range of
t he si ghgllsshopgmsehematis repregenigtion of avirgless deta networkveith ewn gangiaission links;

he. exauprap s PESE AR LAAR L 3 bEh eGSR ISR RRE 17

comuniassigieeddipeci€it tnshiskio paths;0t her, but the transmission |inks between
the su crisrtﬁgrs 6, 7 and 8, 9 each need to _be formed by transm ssion paths
conpr i Sithg $eWSdhedatanetwork agoordingiostigse h apd 2w SORFTGHF LIANHAISHIAR PaE ACINE ne
cont ai : Lher 0, 11 and 12; a second transm ssion path
whi ch ?ESIEIF%&HS%%I[%‘T@&?%BF%?% )y network subscribers 10, 13 and 12.

The invention relates to a nmethod for determ ning such a transm ssion path
in an illustrated data network. .The network is establi.shed in the desirable
manner ,W}tﬁ'é‘.t{l? FrOPP Hgﬂ’x‘/’ip&??&m ‘E‘Rﬁf’%}% gesaclased PateRtLlaims e 9Bl nt ed at t he
| nt endegah@eiadib® k" dhall bE EnlESN0d TRE Béiinectiifdr Ak MAhEmRUBA HonPEfirsk 10 14 1S
assigned a unique identification such as a serial nunber for exanple, which
i s per fetwael shlyscaberto ngesaidhetwenktsubsecihen. on i n t he el ectronic system of the
respective subscriber. This can appropriately already be perforned before

t he establishment of the network, e.g. already by the manufacturer of the
net wor KThgu&st *tkRimsssibntpaththafniehR iR Bufistof of A1 KuchineBrork REbR$iBEL RiEWhicRf
two network subscribers 1 to 14 to each other) is stored at least in the
subscr ithetranghiisstonlinkis ragted.he command receiver in this transmssion link,
such that said subscriber stores the identification of the other subscriber
assigned to it and operating as conmand transmtter. A command receiver can
be a | #Fig 1f Rhe¥iadilly8hewsltHetabsABBR B a ldaRMStWdrk 86 whadh the natworlgfibsetibere b
assigned to the sane. In _this constellation it is only inportant for the

| anp t do khewehange dath inch wingleso mannet svithf eagh other. skbietpresent injenttpa is srdgperidgitm

The sw her . hand, do not . ha K whi ch her ribers
perfor r%tf?ﬁ)égsv(é d%ﬁ?én%ﬁglorgﬁﬁsn%aga %%ns %ﬁ%’mﬁ?‘é@glb@lg\tﬁﬁtg asr(gﬁ)éc. qué"edl b?@?’i%r ltl?
possi blstlipovehieno sk sthérénges of tife fieduedy spedtritd fdeithig pafpose,8ip iltrdsoaiosoiuid er
the identification of the subscriber associated to the sane and operating
as comPhirared dibgdstter inebviqusiyaenly possible whem thegs isgermangat ¥isualfOBNSHIOR t he
i nventi AN . i such a transmission link, in

whi ch tbﬁg‘,és%ggg%%d e?Jaagg%oﬂgsgﬂéa?%ﬁ:zom%nd recei ver already "knows" the
associ at ed ot her subscriber operating as command transmtter, in which the

identifjcation of the command transmtter is already stored [in the manner
as explBicHee 565yl transmission links in salsd data network (cf. the br%ken 1nes§: &ata shaﬁ be

transmitted from subscriber 1 to subscriber 2; subscriber 3 shall be in connection both with



A first subscriber of the transm ssion |ink for which an opti nal
transm ssion path is to be determned (e.g. the swtch of the exanple
above) sends a search report, which shall be understood as a nessage which

can corsubjdtibenas welk hithaub@fibeOf aMPANG®He sEbRFBER aeMma sahdll erdRhyedathi el d
strengths. Wien the search report is sent by the first subscriber of the

t r ansmi ¢idh eashoshas. The fivesubperibersl tor § nead net be insesmnggtiongwith the ether subsaribers as
the sender ID. In the case that the identification of the second subscri ber
of this transmission link is also stored in the first subscriber, this

i dent i finaddition tiedre afeehs abetribe3sl6aad 7 li@hongd othersf Which éemtxdhafgd danwith thdre
l'ighti nsggfixture of the above exanple) can be contained in the search

repor t 48sarbewsidand 9 qubtariber g i GRd 8, 9 Wespaessrzom caqhonthentg spevan cxdenter al |

ot her %ﬁ‘ﬁ’&ﬁ)ﬁ SRBCEs W Sfutnihie &f‘gﬁé"ﬂk% Alifatdh biiweeh lﬁ?egﬁ)atﬂgtea[ (ﬂ{ec Qﬂefe%sr st
subscriber. Those network subscribers I ch can be used ‘as statlons o

t r ansmicesneptiopat st poeslsla betwden themt.ei ved fiel d strength of the incon ng
search report and add their own identification to this report as well as

t he measured received field strength. A nodified search report is thus

pr oduc e (HeiIgdtratedl dafPRIWOH 18 n RERIY: indiRilstioARA b Hhufidi f '

recei ved by furat.heral net wor k1 subscri blggrl{s 110'5{29%}@\/!&#%%@% i@g’?@@%&‘%@%q’?he
expl ai riedwhigh e invéntion is hetylimitéd inrangtiway),tsobscsiberr ttould peswiteinahdssibscribter 2gai n

if th can .be ed tatjon f transm.ssio at ...The arch report
o nudterelaRRALEE TPl ¢ ROTARE AsRaRC Rl e PR ok babine and B B DRe
second g&YhsadihRean®@h shiltlr idstsM ssion path. A very | arge nunber of search
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cont ai nirpgqid,f erent identifications and received field strengths. Said
second subscriber measures the received field strength of the search
report, adds it to the sanme and determ nes fromall received search reports
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stations. A transm ssion path shall be regarded as optinmal when i
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an intermediate station ("router") needs to be established.

In the example of figs. 2 and 3, the subscribers 1 and 2 or 3, 4 and 5 can communicate directly
with each other, but the transmission links between the subscribers 6, 7 and 8, 9 each need to be
formed by transmission paths comprising routers. A first transmission path shown with an
unbroken line contains the network subscribers 10, 11 and 12; a second transmission path which

is also possible is formed by network subscribers 10, 13 and 12.
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subscriber working as command transmitter the identification of the subscriber associated to the

same and operating as command receiver.

The explanation of the method in accordance with the invention occurs at first on the basis of
such a transmission link, in which the subscriber working as the command receiver already
"knows" the associated other subscriber operating as command transmitter, in which the

identification of the command transmitter is already stored in the manner as explained above.

A first subscriber of the transmission link for which an optimal transmission path is to be
determined (e.g. the switch of the example above) sends a search report, which shall be
understood as a message which can contain the identifications of network subscribers and
received field strengths. When the search report is sent by the first subscriber of the transmission
path, it receives at first at least its own identification as the sender ID. In the case that the
identification of the second subscriber of this transmission link is also stored in the first
subscriber, this identification of the second subscriber (i.e. the identification of the lighting

fixture of the above example) can be contained in the search report as receiver identification.



The procedural sequence as di scussed up this point assunes that the second
subscri ber of the transmssion link (e.g. the lighting fixture) which works
as the command receiver has know edge of the first subscriber (e.g. the
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transm ssion link send the respective other subscribers data packets in
which their two identifications are contai ned. Based on these
identifications, all other network subscribers can recognize the

transm ssion link to which this data packet bel ongs and can check on the
basis of the storage content whether they need to act as a router for this
data packet and treat the data packet accordingly, i.e. either to forward
it or reject it.




Clainms: 1. A method for determining an optimal transm ssion path in a data
network in which the network subscribers (1-14) exchange data anpbng each
other in a wireless manner, preferably via radio, along a plurality of
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subscnbers 1 to 14 also proceed in the discussed manner and thus recognize automatically

(U

whether they are required for the current transmission link as a router and, if yes, will adjust

accordingly in an automatic manner.

The search report thus returns back precisely once to the first subscriber of the transmission link
(the report is only guided over the transmission path which is determined as optimal). The receipt

of the search report is regarded as the completion of the transmission path determination.
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command did not arrive. If after a repetition of the command transmission there is no return
confirmation of the second subscriber, it can be assumed that a network subscriber 1 to 14 which
is situated in the currently used transmission path no longer works correctly and another
transmission path needs to be found. The first subscriber thus initiates the procedural sequence as

discussed above.

In practice, the method in accordance with the invention is used less for eliminating such
malfunctions but instead for the addition of a new transmission link, i.e. when a new command
transmitter (e.g. a new switch) and a new command receiver (e.g. a new lamp) need to be
incorporated in the data network. The usual case is a complete new installation in which
transmission paths need to be determined for all transmission links. If a first subscriber which
operates as a command transmitter is actuated for the first time (by pressing the rocker in the
case of a switch), it sends a switching command at first. Since for the time being there is no
command receiver which is associated with this command transmitter, no return confirmation is
received. As already explained above, this causes the command transmitter (after an unsuccessful

repetition of the command transmission) to initiate the method in accordance with the invention.

The allocation of the second subscriber to a first, newly installed subscriber now occurs in such a
manner that said second subscriber (in the simplest case by pressing a respective pushbutton) is
placed in a learning mode. In said learning mode, the subscriber seeks those among all received
search reports which do not yet contain a receiver identification. If it finds such a search report, it
enters its own identification as the receiver identification and sends the search report again. The
remaining procedure of the process does not differ from the one explained above: The search
report sent by the first subscriber is disseminated similarly in the entire data network until it is
received by a second subscriber in the learning mode and is modified by the same in the

discussed manner and is sent back.
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path is found for each of these several subscribers.

Once the search report returns to the first subscriber then this is regarded as the completion of the
transmission path determination. It can be provided that the first subscriber reads out the receiver

identification as contained in the search report and stores the same.

For performing the method in accordance with the invention it is not necessary that without
exception all network subscribers 1 to 14 can be used as stations for data transmission paths, i.e.
with memory for storing the identifications of such other network subscribers 1 to 14 whose
signals are to be retransmitted. Especially such network subscribers 1 to 14 which are situated in
border zones of the installation (e.g. attic lamps or switches for the cellar light in the case of
building installations) are not favorably suitable as a result of their geographic position to
forward signals of other network subscribers which are closer to the center of the network. They
therefore do not need any router properties and do not take part in the method in accordance with

the invention.

After the completion of the method in accordance with the invention, a transmission path for the
respective transmission link has been determined and the same can switch to normal operations.
In this configuration the subscribers of the transmission link send the respective other subscribers
data packets in which their two identifications are contained. Based on these identifications, all
other network subscribers can recognize the transmission link to which this data packet belongs
and can check on the basis of the storage content whether they need to act as a router for this data

packet and treat the data packet accordingly, i.e. either to forward it or reject it.
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Claims:

1. A method for determining an optimal transmission path in a data network in which the
network subscribers (1-14) exchange data among each other in a wireless manner,
preferably via radio, along a plurality of transmission paths, with each network subscriber
(1-14) being allocated a unique identifier such as a serial number for example and with
each network subscriber (1-14) having both sending as well as receiving functions, with a
predetermined number of network subscribers (1-14) having a memory for storing the
identifiers of other network subscribers whose signals are to be forwarded, which
network subscribers can thus be used as stations of transmission paths, characterized in
that a first subscriber of the transmission link for which an optimal transmission path is
to be determined sends a search report which contains at least its own identification as
transmitter ID,
that network subscribers (1-14) which can be used as stations for transmission paths and
which receive this search report measure the received field strength, add their own
identifiers to the search report as well as the measured received field strength and send
the search report again,
that every network subscriber (1-14) which is the second subscriber of the transmission
link measures the received field strength of the search report and adds the same to the
search report, determines from all received search reports those which with respect to the
number of stations and the quality of the links of said stations among each other contains
the optimal transmission path and, if the search report does not yet contain any receiver
ID, adds its own identifier as receiver identification,
that said second subscriber of the transmission link sends said determined search report,
that every network subscriber (1-14) which receives this search report and whose
identification is contained in said search report stores on the one hand the identification
entered prior to its own identification in the search report as the identification of such a
network subscriber whose signals are to be forwarded and sends the search report again

on the other hand.

2. A method as claimed in claim 1, characterized in that network subscribers (1-14) which
can be used as stations of transmission paths will store the received search report and in
the case of receipt of a further search report coming from the same first subscriber will

compare said new search report with the stored search report and that only when said new
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