1 A METHOD AND A DEVI CE FOR TRANSM TTI NG | NFORVATI ON OVER A COWPLEX
NETWORK The present invention relates to a nethod and a device for
transmitting informati on over a conplex 5 network. The invention applies
particularly, but not exclusively, to exthanging information between a
plurality of nodules interconnected by an electricity distribution network
that is used both for electrically 10 powering the nodul es and as a
comuni cat i os MEGHNEY IRNDoA TLEOHE) iFR JIRGINSY I T SKa JoF" BMANEEN MR s by
carrier curieMpiBdWEticyk The invention is particularly suitable for the
remote control and renote surveillance of .urban lightin 15 colums. In an
appl i cation of thilde pEseteditieait i¥hthediat &ite thd”%q}ﬂchrad}@ t& of

el ectroni ¢ mydliee IR canretied idd iR mMeitwk Jir thedawrases: firstly
of making it possig(ile to inplenent renote 20 control or renote paraneter
setting; -and "§&¢Gidi'y of transferring to a central station infornation that
has been detect ed The tibererltdedr aippd i e ddres.clAsrd ygenartalnatul e, an
electricity dist ruisbll%}i on t205 Jetwor kg{)r esent s topc%{ ci%yt tehat i s conpl ex,
including n Rerous ier%’[yér sect orlf‘s Thét® are oo y 1 5155 buft ed.

Fur t her nor e, pdnaonalledge off mdehilesacitn teopairogpe tefd thye amet wortke haiscyof t en been
lost, wth Sl@%tari%‘%ft"‘ﬂ%n @'é%@%&%é&fﬂeﬁ{r’@oﬁf THESERR MG,

install ation operations perforned over several tens of years.
Fur t her idt e, Reatetiag dve emdulsthandFom camgelisatiang inedwehoar It is

ther ef ore necessaMAHP IR a1l MNSEddLhIBmARATDAN 2 BieRaahetk n order to
enable themto reach their destinatlons.
current modulation.

The invention is particularly suitable for the

remote control and remote surveillance of urban lighting
15 columns.

In an application of this type, a central control
unit and a plurality of electronic modules are connected
to the network for the purposes:

firstly of making it possible to implement remote
20 control or remote parameter setting; and
secondly of transferring to a central station
information that has been detected by the electronic
modules.

As a general rule, an electricity distribution

25 network presents topology that is complex, including
numerous intersections that are randomly distributed.
Furthermore, knowledge of the exact topology of the
network has often been lost, with such a network
generally being the result of successive installation

30 operations performed over several tens of years.

Furthermore, carrier current transmission range is
relatively short. It is therefore necessary for the
transmitted messages to be repeated in order to enable
them to reach their destinations.

35 In particular, the electricity distribution network

presents a wide variety of impedances as a function of



35 In particular, the electricity distribution network presents a w de
variety of inpedances as a function of 2 location and as a function of the
users that are connected to the network. Furthernore, the types of cable
used (overhead, twi sted, buried, single-phase, or three-phase) vary very 5
often as a function of circunstances and the inpedances per unit |ength
specific to each type of cable, which inpedances are |ikew se very

vari abl e. Thuscathiem ggidh@ lve fswatiiem cur tdet ussatmitques; dre application of

present standaygds.crad dNsHamasiddk is 10 desired to transmt data over
| ong di stances over an electricity network, it is essential to have a system

for regenerati ng Fve<dEEOr Be A S MRRS iGHp&dacedsa @¥miradons are not
under controltwiidtdd Wurfiedl ts iy 1deiHadde dih @dheNGhadd WiHEh vadul es
ought to reanpéif% nmessages. ,Furtfgrrmre, if it is desired to be able to
communi cat e WHHF Q@narr%gﬂ}cénﬁbaﬂ NI FES TR 4P | Srodul e to
be given its pawn wddr dssgtdh dgw idord ed eafcis usipen gfetawile, gitvidlg each
nodul e 20 an adg%ess raise .gjm.rous é)robl ens. Firstly, it is necessary for

the addressi ngHOEEGT e VAT nSddl 68 dt %re to be enabled to
gormunidc?t e can Hdmzqoplwmém ttwimgleihmr;d%mﬁmlycumm&toggecmmub? fint b: S t
esired to i nymer npdu i must Qe possible to
perform mdu%te[)%%gg;rée%glgnngo V\ni-{%gsut £ Te- caonsdm'aﬁ%i olpesr%% onsé t%atlps’\jvoul d

i nvol ve B0 hi glesiingd tof teansmi tPrdatiss i e hisina | Sie ingaiovYer 41 to be easy

to add a nmodyiediq ithe nefarrdei thouls tdade ft8GHI I dIthavEBHIAly d @I MSAT T ON
on ot her nodules. 30 French patent No. 95/05749 proposes an addressing node

that requiresdSERPHAEAT HFIFIE perforned on each nodul e that does not
yet have an addresecntaltge oinddtinces and attenuations are not

under control, it is difficult to determine in advance

15 which modules ought to reamplify messages.

Furthermore, if it is desired to be able to
communicate with each module separately, it is necessary
for each module to be given its own address.

In the context of such a network, giving each module

20 an address raises numerous problems.

Firstly, it is necessary for the addressing mode of
the various modules that are to be enabled to communicate
can be applied to a network of any topology. Then, if it
is desired to interconnect a large number of modules, it

25 must be possible to perform module addressing without
time-consuming operations that would involve a high risk
of error. Provision must also be made for it to be easy
to add a module to the network without that requiring
manual intervention on other modules.

30 French patent No. 95/05749 proposes an addressing
mode that requires manual action to be performed on each
module that does not yet have an address and also on the
module that does have an address and that is situated
immediately upstream going towards a central unit

35 situated at the root of the tree structure network. The
address of the module that does not yet have an address

is determined as a function of the address of the



nodul e that does have an address and that is situated imedi ately upstream
going towards a central unit 35 situated at the root of the tree structure
network. The address of the nodul e that does not yet have an address is
determ ned as a function of the address of the 3 upstream nodul e. That

met hod thus presents the drawback of requiring operators to intervene on
site by acting on control buttons provided on each nodul e. French patent
No. 00/ 01559 ymsdpeses mdvetchod Tfats matthwwattiice Inresddrdcattiirey dddvlssges, in

whi ch the addiessqulcieach mdiled sdatrinad [hpmihe Aldasglod he

nodul e situated i1 nedi ately upstream sal ess being “sent over the
networ k by t KONFFSt &arhbRsHuIRF I A @eds 9wt i on message. That

met hod enabl es 10 rxGRlH @it drBSWd S doy NS BOERRRGeNAIBKRI A ds difficult
to inplenent and is not. well suited to network that | relatjvel

conpl ex. “The FHPEIRGIGR UG LG omS ﬁéf%eaﬂea%m y-it Hé”c?ﬁ? ddie acédrﬁ)‘%/%/i ng the
above- ment i orEd btk ]l eands ide trmpiardd Adcar dHee gaddd e dregener ati ng

t he messages bej t.ransmtt.ed and .the problemrel at.i t he .addr essi ng
of - the mduMBIULS EHICAE RS AT O A I R IO T 465 %e | oast
t he fol | ow ngesttepszer2®x hePmegrweatl doattlen wfstareandermiddlieerint mreach nodul e,
such as for QFQ{E! t [ nher. of apele RS urer, and
during installati (Ssﬁs ()a{;lqtqicgerrl?d]ul el1n ge’t'he_ ngﬁ V\qu%heoéissom a]_felcéng said

i dentifild wiexveddieant masatlityg 1o hsheojeogreabhitcatevsositt ore il fithieculgeat i on
25 where the ypdua derdtnshad |80 ndi \ruch & aNels as A& Rk Gapabl &

subsequently of identifying the location of the nodule fromits identifier,
i ndependent | ¥R 51V€ 30 SR X 4 n the network. Wien sending a message over

the network to a The invention thus has more particularly the object
of solving the above-mentioned problems, and in

15 particular the problem of regenerating the messages being
transmitted and the problem relating to the addressing of
the module.

To this end, the method of the invention comprises
at least the following steps:

20 - Prior allocation of an identifier to each module,
such as for example the serial number of the module
manufacturer, and during installation of the module in
the network, associating said identifier with data
relating to the geographical position of the location

25 where the module is installed, in such a manner as to be
capable subsequently of identifying the location of the
module from its identifier, independently of its position
in the network.

When sending a message over the network to a

30 module and/or to the central unit, the modules connected
to the network that are suitable for receiving the
message recognize and/or validate said message, and
modules that have recognized and/or validated the message
systematically and synchronously repeat the message over

35 the network, this repetition of messages enabling other
modules to become capable of receiving the message, and

after recognizing and/or validating it, of resending the



30 nodul e and/or to the central unit, the nodules connected to the network
that are suitable for receiving the nessage recognize and/or validate said
nmessage, and nodul es that have recogni zed and/or validated the nessage
systematically and synchronously repeat the nmessage over 35 the network,
this repetition of nessages enabling other nodules to becone capabl e of
recei ving the nessage, and after recogni zing and/or validating it, of
resendi ng t heessagessageum t tfroom faagrh ezgte tridpetn  t icghewtivetuleslul es,

under st and t%g&%%%% ML AL ddyP PRPIdION A § ALesDL W }ﬁ?l&} r
repetition, and so on. This pro,c%]ss repeats until t eq}r?esséa e as&geen
transmitted GVN PROERY MERS MRtk 2 SA 1°Tof  (THE SrRHAKES haRAPeaicei ved
and resent thf iESIRIGHsdRAHaPHen BHan RSP St dHhe dmssage  does

i ndeed reach its destinatiaon(s). .In order tgo nake it possible for the
asages Ko B NN ALy TN U Ot &% hebua G a4 e Sttent i on
10 of anpli f ydheg eacdaid ogy lidds fanes) fMrid kendleteactiat atte sershduge
systens of the nodules faq be.inmplenented entirely on the basis of a

crystal -cl ocl?gocfs rﬁncq?ec%i dfceeascgjogj&ssi ARt R {ép'e decodi ng woul d not make
it possible to prdv dedersata sieked arty ppesriditeed chS Won oergs age eSS dge
synchroni sm j ygqm i - use .qf, t i perating
speed of pr esr-egrﬁlgte-%&zly. m _ck%[cz)iprr%oncsglg’orlgc ?%(S)Lgnsg%e{ﬁgr Z ?f\}ﬁ% %ﬁedma)g%\?eﬁl%
Synchromi&m iaf @vdiifeti no i et dladys igitanfademt dmr dihevdeteqteormessage i s

20 val i dat ed Jyy thedig WFAcEss Ut |aatgde each godyerenddt £ der to
avoi d any probl em of neéssage collision, the sendi ng of ‘nmessages is

triggered ei tHEAIRA% IR tHEhtiad it Sorcme e §thit UZ. The
above- descr i bt ARihat QIESen SdRINBIOUSy 35 ABEE@Ias wdidldBkes ddke

possible in pia}:r tpiocsuk‘:;lﬁjrl:e ttoo prz:ogirfa/e tahesa;sttirsufcgcutroeryofg&ahreanetleeé:t ricity network
15 concerning message synchronism.
This synchronism can be ensured because of the high
operating speed of present-day microprocessors
(20 megahertz (MHz) and above). Synchronism is obtained
on the basis of the instant at which the message is
20 validated by the microprocessor located in each module.
In order to avoid any problem of message collision,
the sending of messages is triggered either by the
central unit or by the zone unit UZ.
The above-described method presents numerous
25 advantages. It makes it possible in particular:
to modify the structure of the electricity network
without spoiling message transmission;
to add new modules to an existing network without
taking any special precautions and without having any
30 consequences on message transmission; and
to ensure that the transmitted information is
available at any point of the communications network.
An embodiment of the invention is described below by
way of non-limiting example with reference to the

35 accompanying drawing, in which:



Wi t hout spoiling nessage transm ssion; to add new nodul es to an existing
network wi thout taking any special precautions and w thout having any 30
consequences on nessage transm ssion; and to ensure that the transmtted
information is available at any point of>the conmunications network. An
enbodi nent of the invention is described below by way of non-limting
exanple with reference to the 35 acconpanying drawing, in which: 5 Figure 1
is a diagram of a -(puldure dr i iavsti@graimeetfr iaci (oplkdiist M udismtest wor k f or
l'ighting on wiieh rithe yeiiRed 10, dike IHAMGRIKOF JrS 1Pl iwn fdgure 2 is
a bl ock di agram show n architecture of a nodule for controlling and

the 5
nonitoring the I"?r?ﬁ’?dﬂ&;d the (R SIEBY K SsHOWT SMeItiSglire 1; and  Figure 3
is a general operatiFagudeow Ghard bllotk e examlstciewn die Figure 1, the
electricity distribution network forré?irghtinq: kes use of two 10
electricity GEEHEESTHTS Badh SeS d@H iSORtEeg &% £ 1% MR it ned zone
via a distriluid danpet waidd din tthee nestwairdd whewn nird Hisywernpl eand he tree

structure networks (%f fwo zanes are i Lerconnect ed ftiyov}m&acrq:upl ers 3 and

31, 15 thereby enabl ilr('?g}jl msssagesa 0 € Ftr Thsm ectleoélfrom one zone to another
whi | e | eavi ng t he Ial édter iexianp bsetabmwis 10 $uloatred .1, Ndathe allggtaimaiivnvent i on
is not limt Q5 tqgrprr{gemkmgg]grl- Gl t, sof nes 20
interconnectgigstgy l%rllle, or nore coup ersll(gs rg#égrn{radre. St?%go_a t;"Agde)ctor".. When a
si ngl e skt oreliegd rd Gitor Adkiynedts loodplesrdd) Havataevdhtgmpnangs tie

coupl ers faild Rt ertlieRt MINL MR & itstka Malod et 16e5t Arats a whol e.
A sector defines the transm ssion network and it is 25 generally fitted with

a transni ssi GFURYUEST, 4 defined by
In this example, the tree structure networks of two

zones are interconnected by two couplers 3 and 31,

15 thereby enabling messages to be transmitted from one zone
to another while leaving the electricity networks
isolated.

Naturally, the invention is not limited to a
determined number of couplers. A set of zones

20 interconnected by one or more couplers is referred to as
a "sector". When a single sector has a plurality of
couplers, in the event of one of the couplers failing,
the other couplers take over for the sector as a whole.
A sector defines the transmission network and it is

25 generally fitted with a transmission unit UT, 4 defined by
an internal number z that is associated with the cabinet
1 in this example. This transmission unit UT, 4 can send
(or receive) information, (e.g. to or from) a remote
processor 5, constituting a control station PC, via the

30 telephone network, the Internet, or any other
transmission network.

Furthermore, zone units UZ 6, 7 identified by
respective internal numbers y are installed in the
cabinets 1, 2.

35 The lighting lamps are controlled and monitored by

control/check modules M, disposed on the lamp power supply



an internal nunber z that is associated wth the cabinet 1 in this exanple.
This transm ssion unit UT, 4 can send (or receive) information, (e.g. to or
from a renbte processor 5, constituting a control station PC, via the 30

t el ephone network, the Internet, or any other transnmi ssion network.
Furthernore, zone units UZ 6, 7 identified by respective internal nunbers vy
are installed in the cabinets 1, 2. 35 The lighting | anps are controll ed
and noni t or e¢iruicent rrdlgssheck tmduided midpesedheonncherdsparponer suppl y

6 circuits, jtfiess oty oldchecdo Mmdes having nRINeLH umbdentifiers,

each consisting in an_internal nunmber x.” As shown in Figure 2, the
control / check noddSeShgvin i digee 2or Y16l B EHe F dxBH & dbnnect ed

to an 5 el ectirdcQiide retowgide dItardaedl Sridisdoyr eoeaiat dd tdean
electricity n a receive cjrcuit 12

twork 11 via two circuits, nanmely:
havi ng a § ecah TS 1St ORlG L AR At CRRIRRASY P (s t
anplifier. Hl etheianayoghedvwetk ani orisubagseniddgis,s | mgparykcul ar  the
electricity network jinterface 9 and thle\2 end and receive a[?JLjittf‘i ers 13 and
€

12 shoul d make use &f ZCSipondnts Hatt ar ‘sitd i%isiti Yy actl S terns of
their tolerarges to ensure that there are no phase 15 rotations that differ

as a function of diff %ﬂ(&%mi@w&%w elrﬁ-h%%fgf%e%%%ﬁc LS £d.ed over
the electricity network using a pure carrier equency that I's ]frequency
nmodul at e or phas&hepdutadias.e Rdss Sy aAseE Ifftle 120 RAY ofculax

follow ng el emRNtS e @ MEAPI Rtk RIS R Ofy e sddlifaiing that a
essage 1s t(}géggégMaé%f?¥¥g¥¥3fgwgﬁaIEgﬂgﬂguld make use of
components that are sufficiently accurate in terms of
their tolerances to ensure that there are no phase
15 rotations that differ as a function of differing
manufacturers.

Messages can be transmitted over the electricity
network using a pure carrier frequency that is frequency
modulated or phase modulated. Each message may be made

20 up of the following elements:
a preamble, e.g. made up of a carrier indicating
that a message is to follow;
a message order number;
the identity of the message source given by the
25 identifier of the remote processor 5, of the transmission
unit 4, of the zone unit 6, 7, or of the control/check
unit M,;
the internal number of the sender;
the number of the zone and, optionally, of the
30 outgoing line;
the number of the destination or the destination
group concerned (this may be all of the control/check
modules M,, a defined group of modules M,, or even a
single module M,) ;
35 - setpoint data, e.g. possibly relating to remote

parameter setting, reduction ratios, etc., or even state



the identity of the nessage source given by the 25 identifier of the renote
processor 5, of the transmission wunit 4, of the zone unit 6, 7, or of the
control/check unit Mt; the internal nunmber of the sender; the nunber of
the zone and, optionally, of the 30 outgbing line; the nunber of the
destination or the destination group concerned (this may be all of the
control/check nodules M, a defined group of nodules M, or even a single
modul e MK); SBtasetefeitinaddton,a et nedysitgiok meldatliendl,t dwhembt datpamayet er
setting, redyghiQn raf iy elG1e OF RMeR.Shhe 7 ctdata ra?{datl ng to a
control / check rodul € M (Whi ch cs:ata may relate to lanmp faults, for exanple,
etc.); and nessade NEFEEged & Ghpladre e it tte AR e gHd t hm 5
The control / ghege i@l es are designed so as to be capable of perform ng

i nternal processin redet er m_ned dur%f?i ons on the signals

st eps of
conveyed over the CRSYRE QY RWPERTE OF FEEEhisR HhdDriscess
"“interesting'capagnal o hrir fowtiing alrdeariad tdiese sl e calsss tdese

modul at 1 on ot TRELE IS G HhOR (T HHE e e 1Y BB Tt Do
sufficient toetowetk time drmidear nad e eddssitng ndamgnibee aopkmatagegsssequence
performed by ‘,tit}letejr%s%g_r}}é{;ols/ig}%cj{% rquLg %ém& r%q}ra%g dd ae}%ﬂ'.ssi on over the_
network, is shown in Figure 3. conpri ses the Tollow ng operating stages:
an ext erlfal st age Bsfcaumcertispricuessistg (dldghalppre ransidgedy
g]?t tefnt 'S”gt ;ggnoi‘?igﬂtsa;%rl% A @GadY efe P ARRRRIMNO oDl LSkl B piisPUr POSE
modulation), the time the carrier is present must be
sufficient to cover the internal processing time.
The operating sequence performed by the
15 control/check modules M,, during transmission over the
network, is shown in Figure 3.
It comprises the following operating stages:
an external stage of internal processing (block
12);
20 - a stage of detecting the presence of a carrier on
the network (block 13). The purpose of this stage is to
recognize that the received carrier has the proper
frequency, e.g. a frequency of 130 kilohertz (kHz). If
no carrier is detected, the system returns to the stage
25 12 of executing internal treatment 12. If a carrier at
the proper frequency is detected, the system moves on to
the following stage;
a stage of detecting the modulation of the carrier
("start") and the beginning of the message (block 14).
30 If no meaningful modulation is detected, the system
returns to the stage 12 of executing internal processing,
otherwise it goes firstly to a stage of decoding the
message (block 15) and then to a stage of checking its
validity (block 16);
35 - a message validation stage (block 17). The
validity of the message is checked by applying a

calculation algorithm on the received data and by



recogni ze that the received carrier has the proper frequency, e.g. a
frequency of 130 kilohertz (kHz). If no carrier is detected, the system
returns to the stage 25 12 of executing internal treatnent 12. If a carrier
at the proper frequency is detected, the &Systemnoves on to the follow ng
stage; a stage of detecting the nDduIatlon of the carrier ("start") and the
begi nning of the nessage (block 14). 30 If no neaningful nodulation is

det ect ed, theompstréng tbeurmsuils thetsﬂageblaioédewéchtbMQCRnﬁ@mnal

processi ng, tgégeﬁﬁ‘éenkélﬂgéslh'E%E'%eEgléeatﬁggsgbgdqu et he message

(block 15) and then to a stage of checking its vali Iock 16); 35 a
nessage val i B§EF8ACSsiBgBOEbVaeRdAL7FheTRYS @QIFGFPVnéftPhé $$ag€ 118 checked

by applying af éﬁé@ﬁh&hgoﬂn@bgﬁbﬂtb%b@@sbﬂﬁgreéﬁhé%%léét%h@n@y@ie%
conparing the result that E %lened with check data that is contained in

the recerved™R¥§§agBLol £ot k& d8Ye"Ps =h88al id, the systemreturns to
the stage 12 of exacdthpe bmtd@nakmﬁhaagsshagex@bhemwksertb@s&m&bemES noves

onto to the follomnng stagg 1 &g Bdeterm %I eX|§}enc or absence
of a new meSsA§¥ [PHPSERC18): oﬁ% y *of “ExdAY Fagé &For med by
conparlson mushpehéokmedsbynesm@g31soan1thtohedlbyeshenﬁmeage o bb_nothing
new i s detecgg%rehh%glgng%BQGEre rns;fo. %Pﬁwﬁﬁagg 1@s°5e§é8€% |ng%%nterna

processi ng, erw s noves onté the f
stori ng the mE@tRESTRGETrNG ite the stroei 8 of EH@cmﬁd@Belpmhq@m119) a

stage of resendingsthg, Messageieuertt hgvast wakk thd (f%ll%lsu%%) stya;les stage
is triggered after a precise tine |apse relative to an orig i's

determ ned by the eAdStépet Ré FERTHESs&HE; n&dee§S§8§g§“bﬂon6@éss|ng t he
new nessage MNewmoRhieekof the module (block 19);

a stage of resending the message over the network
15 (block 20). This stage is triggered after a precise time
lapse relative to an origin that is determined by the end
of the new message; and
a stage of processing the new message Nm (block
21) at the end of which the system returns to the
20 internal processing stage 12.

An advantage of the above-described method consists
in that it serves to solve the problem of communication
between modules mounted on multiphase distribution lines,
which modules may be connected between neutral and any

25 one of the live phases of the line.

Under such circumstances, an attenuated signal is
propagated by induction over the other phases. The
process of repeating the initially attenuated signal
serves to obtain on the line repeated signals having the

30 same amplitude as the signals on the phase to which the

original signal was applied.



21) at the end of which the systemreturns to the 20 internal processing
stage 12. An advantage of the above-described nethod consists in that it
serves to solve the problem of comunication between nodul es nounted on
mul ti phase distribution lines, which nodules may be connected between
neutral and any 25 one of the |live phases of the |ine. Under such
circunst ances, an attenuated signal is propagated by induction over the
ot her phasesCLEAY¥S process of repeating the initially attenuated signal

serves to obhai B QRrhRG Ufn%ﬂa%%ﬁtt%(Eln%’ @naks shawl B (he-3Q Sk 2apl i tude
as the signals on the phase to which original, gnal was applied. 9

CLAIMB 1. A MefHdatdrnt PSSPy .%@C&r&é%a@@ww é&ﬁﬁ.réﬂo%m%ﬁtetw%| ation
over an el echbivGay powelecliest fthiHaton anelew®idsl haMithercenneeiediditereto a

central uynit or zone unit 5 ,(6, 7) .together th a plurali of

control/ghec%6nn A1 &89 e&%ﬁf 't &g ﬁiéﬂPr%gléghe rﬁ@@tﬁﬁl/kgeﬁ%g§5§%9‘¥%e

met hod be|ngwghathatemnghd ba thatethedohprtBeSmasshgastthbemethbaomﬁng

st eps: |n|t|% % i %pakkn%lze a%pt %u H% an 10 |d n%;fl such as the

serial number gthe nu actureﬁ Pat e fﬁf) § St i ﬁ?ialllng t he

modul e (M) ifel liowe ngetswepls,: associ ati ng sald |dent|f|er with data rel ating

to the geographlcallgg%h%h%g.gﬁﬂay%t Elo%a‘gh uﬁ@@ gp?ugﬁ is install ed,
y ent|

so as to nake it possible subsequen to i the*l ocation of the

modul e (k) ifesmiifier gawhi fiseths sgapeddanmbproff tt@ep@sﬁrmfm:quﬂfetme

network; and phemeSaipdhng JMIEssags QMeEnébglfﬂﬁh%DEKet fogu180qul £ {AK)
and/or to the central unit, fecogni zi ng .and 0 validating the message in

the modul es &t DEE¥FOLENNESEEF 196 e SfeChdtiednd iefatvidte K abl e for
receiving theelating to the geographical position of the location

where the module is installed, so as to make it possible
15 subsequently to identify the location of the module (M,)
from its identifier, independently of its position in the
network,; and
when sending a message over the network to a
module (M,) and/or to the central unit, recognizing and/or
20 validating the message in the modules that are connected
to the network and that are suitable for receiving the
message, and systematically and synchronously repeating
the message over the network by means of those modules
(M,) that have recognized and/or validated the messages,
25 this repetition of messages enabling other modules to
become able to receive the message, and after recognition
and/or validation, of resending the message in turn, such
that from each repetition, other modules (M,) understand
the message and are in a position to repeat it again,
30 this process repeating until the message has been sent
over the entire network and all of the modules (M,) have

received the message and retransmitted it at least once.

2. A method according to claim 1, characterized in that

35 the modules (M,) resend messages in synchronous manner,

and in that the resending is synchronized by the



message, and systematically and synchronously repeating the nessage over
the network by neans of those nodules (M) that have recogni zed and/ or
val i dated the nmessages, 25 this repetition of nmessages enabling other
modul es to becone able to receive the mt8sage, and after recognition

and/or validation, of resending the nessage in turn, such that from each
repetition, other nodules (M) understand_ the nessage and are in a position
to repeat itoRgaRkiINI0LrRASepLycess crypsali-agoghed Mk oprosegSrds been

sent over the RAhLr paket Wer kaandmabli1ek te) nodules (Mk) have received the
message and retransmitted it at |east once.” 2. A method according to claim

1, characterized in that 35 the nodul es (M) resend nessages in synchronous
manner, and3zi.nAt hat hbhe aceseddingg tos c3pamheonichadaby etie el inoperat i Ng

f f | - ¢l.ock ' f ' f i.d d
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resendi ng of thessagesnits asywbhconithedmessthe hasifsuafd tihee wstldat bt whi ch
the message kgef&HBQOEQSQ%s%%E'ngyloEQ%e@‘9&08%%%6%%%51%8hfg9cated in each
. met ho to any p I m

nodul e (MX). accordin receding clail characteri zed
in that nessage sending is triggered by the central unit or by a zone unit

(6, 7). 5 AumehnadeReeoadiBgdiagany Bhgcedbaadehal Baigharacterized in that
said network is an electricity 15 power “distributifon network for public

li ghtind0 anfSarargeriigethdt: shpd MEESPes ERRY1aLe 160k iAgRase PYnbds! es of
the |ightingehamps. ubitAcrejod aceer dinig t(@,clbaim5, characterized in that
20 the control/check nodul es (M) conprise a crystal-clocked processor (8)
connected to an electricity network interface (9) that is connected to the
electricity snerwaekhofilhctioadivg cior auiyt preaadeng cdaiecei ve circuit (12)
having a rec%k&%a%%%&ﬁ%%%rﬁn that said network is an electricity

15 power distribution network for public lighting lamps, and

in that said modules (M,) are control/check modules of the

lighting lamps.

6. A method according to claim 5, characterized in that
20  the control/check modules (M,) comprise a crystal-clocked
processor (8) connected to an electricity network
interface (9) that is connected to the electricity
network (11) wvia two circuits, namely:
a receive circuit (12) having a receive amplifier;
25 and

a second circuit (13) having a send amplifier.

7. A method according to claim 5, characterized in that
the electricity distribution network makes use of

30 electricity cabinets (1, 2), each powering lighting lamps
in a determined zone via a distribution network of tree
structure, the tree structure networks of different zones
being capable of being interconnected by couplers (3)
enabling messages to be sent from one zone to another

35 while leaving the electricity networks mutually isolated,
the set of zones connected together by one or more

couplers (3) constituting a sector having a transmission



25 and a second circuit (13) having a send anplifier. 7. A nethod according
to claimb5, characterized in that the electricity distribution network
makes use of 30 electricity cabinets (1, 2), each powering lighting |anps

in a determined zone via a distribution hétwork of tree structure, the tree
structure networks of different zones being capable of being interconnected
by couplers (3) enabling nessages to be sent fromone zone to another 35
whi | e | eavi nyniheideattfiedt pynenwonksrnatuahinpersabspedatecheisst tbe zones

connected togghbhgecly. QQQdOErHH%%18%969|ﬁh%t(%klﬁgnéngb%ﬁb”%fa sector having
a transmssion 11 unit identified by an internal er associated with the

cabi nets, saf@MFHBASAFIEPONIGH & BEMRGSCRPABFESEE (eomaRccdty hgakith a
renote processeh fméysagadiknmbfat upea¢hthessageovs ngade etenéls:t he fol | owi ng
elements;_ 5 a prearrblek H]gf[ssage order nunber; the identity of the origin
of the nessage rel yPn§Te8AtAé identifier of the renote processor (5), of
the transm ssion-uai mesebgeherdemenumbeyr;or of the 10 control /check nodul e;

t he internal nunbertgf E?EH%§@ er E?gtégggégug?th%ngbsgg %OQ%|| t he

outgoing line nunber; e nurber o strnation or stlnlyioﬁ group
15 concernedonsehpondenuaﬁaerand theckedate porcebeoki rg)thefmsssage using a

predet er m nod-ahaps LEaRY 2018, Aemeodoagcardingcbocanyyyr eoeding ol aim

characterize oper ating sequence exécute t he check and
cont rol lfpduFestEehprhses fREUAEII| owi ng operations:

the internal number of the sender;
the zone number and, optionally, the outgoing line
number;
the number of the destination or destination group
15 concerned;
setpoint data; and
check data for checking the message using a

predetermined algorithm.

20 8. A method according to any preceding claim,
characterized in that the operating sequence executed by
the check and control modules comprises the following
operations:

a first stage (12) of executing internal

25 processing;

a second stage (13) of detecting the presence of a
carrier on the network, and returning to the first stage
in the absence of a carrier, otherwise moving on to the
third stage;

30 - a third stage (14) of detecting carrier modulation
and the beginning of the message, returning to the first
stage if no meaningful modulation is detected, otherwise
moving on to a stage (15) of decoding the message and
then on to a stage (16) of checking the validity of said

35 message;



a first stage (12) of executing internal 25 processing; a second stage
(13) of detecting the presence of a <carrier on the network, and returning
to the first stage in the absence of a carrier, otherwise noving on to the
third stage; 30 a third stage (14) of d%@ectlng carrier nodul ation and the
begi nni ng of the nessage, returning to the first stage if no neani ngful
nodul ation is detected, otherwi se noving on to a stage (15) of decoding the
message and then-of f@uﬁt§t§§é9€16¥7bfOghﬁékﬂﬁgtﬂﬁé ki despage sadd 35

nessage; 12 rétﬁ?HEh? sbagge( &&kopf “ahpdatiengnthpecBBasa0G sap@dtreturning to
t he second stage i f ssag@vls not “valid, otherwi Se noving on to the

fol | owi ng st ¥§ 1d'aonFFW1§?a ¢18) obf teetBFNERLAGVERE %PS€ence or 5 the
gbsencedof a new reasagechr etag@ ngﬁoodfhaeterfﬁmnlsﬁgagaa fﬁxﬁ@t@h&?a@)e i fs
etecte W se novi to the ne a a, six t.a 19) o
atoring Phe hER RESSHGE DRrf TFN PRESAEROr FB5 COP PHotHoael L1 & sbventh
stage (20) obtamgsendi ng tmkesagesagedetertetiheonktwarike tibivdnst age tei ng
triggered afEﬁr ﬁgxgcggéag time | apse froman origin determ ned by the end

of the new nessage; an eighth stage of processing the new message (Nm
15 21). - a sixth stage (19) of storing the new message (Nm)

in the memories of the module;

10 - a seventh stage (20) of resending the message over
the network, this stage being triggered after an accurate
time lapse from an origin determined by the end of the
new message; and

- an eighth stage of processing the new message (Nm

15 21) .





