1 Communication method between two distinct networks with radio communication nodes, associated
processing module and computer program The present invention relates to a communication method
between first and 5 second distinct networks with radio communication nodes connected by a gateway
system, the nodes being equipped with radio communication means and geographic location means.
The first and second networks are for example ad ho¢ networks. In a known manner, an ad hoc
network is pra@seecwvitbatiofixeet hfdasétucionerapdiikli Atatinns Ry RRed ¥dlb cadenilianstission

and/or reception means_and apgrgpnie}te protocols makeClJ the nodes og the network and

. . nodes, associated r})roceasm mo Lﬁe ahd CO!T‘pU 8.[’ prﬁgraml .
communicate with each other by means of a radio channel, or several radio channels, which are
shared. Ad hoc networks are in particular used to implement tactical communications between

military teams, MOViRg Qy¥es&aMmnalene fe bRE exAaPiBnAAGRIEa AR ISBHIPPSShSWiti& raskio
transceiver station, th tconstitlﬁtes one Eode of an ad ho,csrhetwork. Several tea%n%are generaléy
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hierarchical systamarider nCres feeinayealipried rwitleragiofomilitauyifetices freansliffede peooaptiies.
Certain grougsJr@y Hsgcommunication protocols specific to them. In this way, 20heterogeneous ad
hoc communication networks may be %%%oyed over a same zone, and may not communicate with

each other. EabfedHot Frybsrbiig Rmelitsae dr" £aiBRI% 8tk eI Soc sub-network, for ad
hoc transmission dedicktedtorthatgraipad hoc nefisting padicdedmithumicitiningsetitcesammallocated
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time slot of such a channel. Below, the term “network™ will refer to one such network or sub-network.
Such situatiGFRAATEG 8 aAINGSTING Freb thE SIFEWOE (PRRFRAMREIUAIFRIBIVER LAE SIE6TdNCBR3ttTed in

the technicabmaigsatiobrahase 910ide dndicic ORAMELC A NEhaeaSared.
Ad hoc networks are in particular used to implement tactical communications
between military teams, moving over combat zones. For exampie, each team is equipped

15 with a radio transceiver siation that constitutes one node of an ad hoc network. Several
teams are generaily grouped together into groups, the teams within a same group for
example falling under a same hierarchical commander. Groups may also be made up of
military forces from different countries.

Certain groups may use communication protocols specific to them. In this way,

20 heterogeneous ad hoc communication networks may be deployed over a same zone, and
may not communicate with each other.

Each group generally constitutes an ad hoc network, or ad hoc sub-network, for ad
hoc transmission dedicated to that group.
Distinct radio communication resources are allocated to each of these networks or

25 sub-networks, for example at least one radio channel or predetermined time slof of such a
channel.

Below, the term "network" will refer to one such network or sub-network.
Such situations of allied teams using helerogeneous transmission networks are
also encountered in the technical migration phases of the radio communication means.

30 In such an environment, friendly fire may be avoided by the knowledge, at the
nodes of a network dedicated to a team, of the geographical location of the allied teams,
by implementing a data broadcast service indicating the position of each node in its
geographical vicinity. This service is called "Blue Force Tracking" (BFT). The position of a
node is for example provided by a position detection module whereof the node is typically

35 equipped with a GPS (Global Positioning System) module.



30 In such an environment, friendly fire may be avoided by the knowledge, at the nodes of a network
dedicated to a team, of the geographical location of the allied teams, by implementing a data
broadcast service indicating the position of each node in its geographical vicinity. This service is called
"Blue Force Tracking” (BFT). The position of a node is for example provided by a position detection
module whereof the node is typically 35equipped witk a GPS (Global Positioning System) module. 2
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neighborhood of the transmitting node, whether they are part of the same network as that transmitting

node or anotf@PRBER NG BFPAERRbIvAIIp NPk gbiBe Faakatting neds: BOBRsadbaLEffoRFBNe

network to asfathesdmeorendik akleastaneniteignainodk acsieelméieerse of a BFT message, such
processing also applies, since the current state of the art does not,use geographical informatjon to
filter tﬁe broadcasFtl.E Oﬁg%ﬁ%’p%ytigﬁgsggﬁgrr%%gsei gttnné v%/stoﬁ'%e gf@??%ﬁgrpﬁ!’fﬁ%d%?grﬂeg‘ﬁvgr%é?work to
all of the nodestbealoinee nEnRbliRasY e dMeroteimekstode. dndhspeasficohadd, Canessaagedis) node.
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coverage zones of each network being able to at least partially overlap or be a(iigcent. There is
therefore a MEBPEF S BRIAGH T ARTH AR PELLRSHS 15 dRRAIh ROBIIRE EBTRle TPAAMRTSGVRSe taking
into accountiOtothisnestexpgdreityuef Heectmaiouctrmien ticatiohteatRsgivihg bgetmdwedrpessibility

for a node oﬁ%\%’ mqﬁg?&g&gyixg&&?w?@tmgﬁ géﬁoq(ﬂipecr node within the geographical

meaning using different Ccommuhnication means, - the Impo éib@i\{gy of proceeding with the

systematic broadcést &af$46 156 BEEROPETRIY) B4R PbittifRt PRYWRENhareifte chtddd/ Rltdry

netwigks, whigligauseszotfe avestead iprgblamshen (416. oSbSIRS seddRePeI0RksIBrIeIoredfapdwidth
(i.e., broadc : Eho!f a BFT message every gho sgﬁi:)nds by each of 200 n%des in networlwvig;] flﬁss than
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To that end /eagidaififiyoouetiiar aspeadigreitvention proposes a communication
There is therefore a need for a solution that makes it possible to establish a Blue
Force Tracking service taking into account:

20 - this heterogeneity of the radio communication means, giving rise to the
impossibility for a node of systematically receiving the position of an adjacent node within
the geographical meaning using different communication means,

- the impossibility of proceeding with the systematic broadcast (said to be "by
flooding") of the positions between the different elementary networks, which causes

25 overload problems on the most stressed networks in terms of bandwidth (i.e., broadcast of
a BFT message every 10 seconds by each of 200 nodes in a network with less than
2 kb/s to be shared by all of the participants).

The present invention aims to propose such a solution.
To that end, according to a first aspect, the invention proposes a communication

30 method between a first and second distinct ad hoc network with radic communication
nodes as described above, characterized in that it comprises the following steps:

a/ collecting first, second, respectively, geographical location information for the
first, second, respectively, network nodes, said information being determined and
transmitted by said nodes;



30method between a first and second distinct ad hoc network with radio communication nodes as
described above, characterized in that it comprises the following steps: a/ collecting first, second,
respectively, geographical location information for the first, second, respectively, network nodes, said
information being determined and transmitted by said nodes; 3 b/ deducing a first, second,
respectively, geographical coverage area of the first,3econd, respectively, network as a function of
first second, respeciiialyugieggr dpbicadtoadtioss prictivadijaiographicalafdletatpiniag ahtimddrsection
zone of the first ?‘”?a%%ﬁﬁ?dr&epoe%'%ﬁ‘%ﬁ*%fé%?@%% 5%%%&?:’6&‘19'}“@(39@’ 253 Jynalion ok the first,
second, respectively, collected location information, nodes of the first, sécond network, respectively,
located inside said9fRsIEOEIRsH lesnken inforgyadisnding said identified nodes of the first network, from

the gateway systeny ey eaanseksaidditsRosendataingicaing ibgsaliepiac-ueegsarfical

Iocati%ns of the identified nodes of the second network.  In embodiments, the invention also has one
areas . . . .

or more of the following features: - the method also comprises the following step: f/ sending said

identified nodes of #hédeagbiirbnasverkyiadantiet Gatdnmiy sseteh, reshsclivebnsofesitd deceininode,

data indicating the pelleciad-gerarapbicaldagstians idheidentified nadesif e fistngiwarky- the

first network and/or the second network is an ad hoc radio communication network; - some of
the steps a/ to d/, JP&IISEFHRE &8s a/ to dI, are carried out by ad hoc radio 20communication nodes; -
some of the steps &/ tealdjrar stidfdetiftepsodbtoodtharrsaraebdutihytiieegateway systemand - the

data pdicating the gplieelcd geageapulcaldacationn abanddraWindadsads asrRamanieter
identification data for said identified nodes and/or a time indication 25refative to the location;
the identified nodes of the second network.

In embodiments, the invention also has one or more of the following features:

- the method also comprises the following step:
f/ sending said identified nodes of the second network, from the gateway system,
15 by means of said second node, data indicating the collected geographical
locations of the identified nodes of the first network;
- the first network and/or the second network is an ad hoc radio communication
network;
- some of the steps a/ to d/, or all of the steps a/ to d/, are carried out by ad hoc radio
20 communication nodes;
- some of the steps a/ to d/, or all of the steps a/ to d/, are carried out by the gateway
system;
- the data indicating the collected geographical locations of the identified nodes is
accompanied by identification data for said identified nodes and/or a time indication
25 relative to the location;
- at least steps a/ to d/ are regularly reiterated following the transmission by the nodes
of updated location information;
if in step ¢/ it is determined that the first and second geographical coverage areas do
not include intersection zones, a distance between the first and second geographical
30 coverage areas is computed, and an update period for the geographical location of the
nodes is determined as a function at least of said computed distance.

According to a second aspect, the invention proposes a processing module
adapted fo operate in a communication system including a first network of radio
communication nodes connected by a gateway system to a second, distinct network of

35 radic communicafion nodes, the gateway system compriging first telecommunications

means with at least one first node of the first network and second telecommunications



- at least steps a/ to d/ are regularly reiterated following the transmission by the nodes of updated
location information; if in step c/it is determined that the first and second geographical coverage areas
do not include intersection zones, a distance between the first and second geographical 30coverage
areas is computed, and an update period for the geographical location of the nodes is determined as a
function at least of said computed distance. Accarding to a second aspect, the invention proposes

a processingrgduigtadapiedrio angsaie e assesnmHBiRatoNIsY slem dnsduginga st netwaskief radio

communication nodes connected t}}/ agatewgy s'ystem to a second, distinct network of 35radio
. communicalion means and P raphica locatlo? n}etans L .
communication nodes, the gateway sys eqm comprising first telecommunications means with at least

one first node of thi&giretasessing arddecbeaindetbesminifidatiotimidinieanapind foseetend fitsde of the

second netwigrHihRadesaeinghRmkipRa M thd adincammeInisptefBRass AR IRWARNIRE!
Iocatlr%n mee%inz, _ thr%gi{ocessmg module being characterized in that it is adapted to collect first
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determined emc:tegrsratied snichist metheskand to deduce therefrom a first geographical coverage
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zone between said first geographical coverage area and a second coverage area of the second
network andBIAdER HFOSSRMERCERIP GIAh 8 TR PEOIRERSANE GRIGAASFRRARI AN SBR AR AFSt
10network lacatesl isids saiddriterseotion then@st colltiepricassingrootatieheibgeadsptediareceive

data,ﬁpminqqlgﬁ)mngr g (%:fggv}x@( %m@g}? eiagoi(ﬁ‘aztg)ﬂ the geographical locations at least of nodes of

the second network that are identified as [ocated in the intersection zone and to transmit to said
identified nodes, of tRPRSEFREMICTIOdenhelIss asapard fiestersis saie daminsdicaingareatmected

15geographiggtdacationsspidiveyidentitedragelies MdhwaeeeNeLBEBNAHSes of the second network
that are identified as located in the intersection zone and to transmit to said identified
nodes, of the first network, by means of said first node, said data indicating the collected

15 geographical locations of the identified nodes of the second network.

According to a third aspect, the invention proposes a transceiver station adapted to
form a node of the ad hoc network and including a processing module according to the
second aspect of the invention.

According to a fourth aspect, the invention proposes a computer program adapted

20 to form a node of the network, said program comprising instructions for updating the
following steps when the program is run by the processing means of said station:
- collecting first geographical location information of the nodes of a first network to
which the station belongs, said information being determined and transmitted by said
nodes, and deducing a first geographical coverage area of the first network therefrom;
25 - determining an intersection zone between said first geographical coverage area and
a second coverage area of @ second network distinct from the first network and
identifying, as a function of the first collected location information, nodes of the first
network located inside said intersection zone;
- receiving data indicating geographical locations at least of nodes of the second
30 network identified as located in the intersection zone and transmitting, to said
identified nodes of the first network, said data indicating the collected geographical
locations of the identified nodes of the second network.

Other features and advantages of the invention will appear upon reading the

following description. This description is purely illustrative and must be read in light of the

35 appended drawings, in which:



According to a third aspect, the invention proposes a transceiver station adapted to form a node of the
ad hoc network and including a processing module according to the second aspect of the invention.
According to a fourth aspect, the invention proposes a computer program adapted 20to form a node of
the network, said program comprising instructions for updating the following steps when the program is
run by the processing means of said station: - collectig first geographical location information of the
nodes of a first network to fichiah thésstatisewbetoagsstseid irdosmation beingtdetenmbinedsanding

transmitted by said nodes, I irst ge i verage area of the first network
Adsausng Al &taqbggn%emgak&

therefrom; 25 - determining an intersection zone between said first geographical coverage area and a
second coverage area of al'§8tdrdhekifofk HidtrTttTrsHtine AraenefwsRicAngamsnafgimyessiafunction

of the first collected locatiogsintpamatieinabedas:Phinrdtish Retwerkslocated inside said intersection
zone; - receiving data indicating geographical Jocations at least of nodes of the second 30 network
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identif?_ed as located in the iNtersaction Zone and tran
network, said data indicatingvemdi@nllected geographical locations of the identified nodes of the second

network. ~ OtxglieatyrsandrdmaniagesRtie iByaNiRa WHRRREAHHORRIAMRgHhe sollowing
description. This deg,cnptlon is purely illystrative and must be read in light of the 35appended

drawings, in{FRIBRSASGiGRRE LIS 4 VRS 6PAIRARICEARYRSKing an intervention team and constituting
a node of an ad hoé networkichtjures2 80w salndiitar ypopesaigzondad, wiGels tearhscaBacperating
using @istin%@ngycqumunication networks; 5figure 3 is a flowchart showing the steps in a method for
implementing the ihvention. Figure 1 shows an armored vehicle 1 equipped with a communication
station 2 designed 16'&8IRARNe"d 93 faiskap®8c network. A communication station 2

includes a processiftg:muotdesna GBS mosiule Gdantea XOMeEaOIYhE. operation of the various
components of the node 2 and in particular includes a microprocessor on which software
stored in memory 7 runs.
15 A communication station 2 also includes, so as to exchange signal frames with an
adjacent node by means of a shared radio channel, a radiofrequency transceiver radio
madule 3 connected to an antenna 4.

The shared radio channel allocated to the node may be predetermined, or selected

by the station 2 from a list for example stored in the memory 7 as a function of various
20 criteria, in particutar resulting from signal exchanges with adjacent nodes.

The radio modute 3 comprises a MAC (Medium Access Control) layer, a Baseband
physical layer, and a radiofrequency physical layer. The radio module 3 is adapted, under
the driving of the processing unit 5, to receive and process a radiofrequency signal
coming from the antenna 4, or fo allow the development and transmission of a

25 radiofrequency signal from the antenna 4.

In one embodiment, the signals exchanged are in accordance with protocol IEEE
802.11 or non-standardized protocols in force in the military radio communications field,
and for example include voice publication data, or messages of the SMS, MMS or instant
message type.

30 In the considered embodiment, the radio module 3 is adapted to operate, under
the driving from the processing module 5, in half-dupiex communication mode.

In the considered embodiment, the radio module 3 is also adapted to operate, in
reception and fransmission, on only one radio channel at all times.

The communication station 2 is adapted to carry out regularly, under the driving

35 from the processing module 5, a function fi., @ for broadcasting the location of the station.

This function corresponds to software instructions stored in the memory 7 and run on the



The memory 7 includes a database 8. The processing module 5 is adapted to steer the operation
of the various components of the node 2 and in particular includes a microprocessor on which software
stored in memory 7 runs. 15A communication station 2 also includes, so as to exchange signal frames
with an adjacent node by means of a shared radio channel, a radiofrequency transceiver radio module
3 connected to an antenna 4. The shared radio channel allocated to the node may be
predetermined;ropeeleaied dfyihae stadieriddromcaiissior exanpple staiedoshihamersotie/ @Ba

predlterminet:rop apiscied dythoe st roca stasectimihan |
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develppmeny and (ransmission,of &, 2radigfrequency sianal rom the snignna .. o Ip one
embodiment, fhe signals exgﬁange Are TN accordance with p?o%c%? BIZWE SPnotitstandardized
protocols in force imtaecamlitaryiaaiitio cxreminsicatonrotield, sratéptegkatupig indhadeitiaicehpeblication
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radio module 3 is adapted to operate, under the driving from the processing module 5, in half-duplex
communicatiGiFiAtbgate © H“Ft‘r%ﬂ%ﬂsﬁﬁ%’féfadéﬁ%ﬂﬁﬂ R &raiR nBuGTE BRE S IR0

operate, in réecjoboticarid.fransmission, on only one radio channel at all times. The

compgnication stagion g1, Adapied 0 GRENG AUHRAIMRINMRIEE AR Rt NG AERGERSINg

module 5, a function 1001 9 for broadcasting the location of the station. This function corresponds to
software instGENENSARREATE 1RETERRBRET2HRBAIGA Bhith@ BRI JproRERSSEICBIth B ARb EELEMg

module 5. ltreamghrisesdibe gammandser he&REeadine/brtadacaigithersfationothecdetesrisation of
the location i%ége station 2 by the GPS module 6, and the transmission by the radio module 3 of the
station 2 on'a radio channel allocated for transmission by the station 2, the message including data

indicating 5the det&fiAeePTsidrsH, ehtsulisteps Hasnberatdraktpier drainjsbaseadiiag (RINEYFHI001.

15 therein on the one hand, in a list of radio neighbors, the identifiers of the nodes that are
within its radio range, i.e., that indicated their presence on the radio channel, and on the
other hand to record the location of nodes regarding which it has received location data
therein.

Figure 2 shows a military operation zone 45 over which armored vehicles are

20 operating. These vehicles 20, 21, 22, 23, 24, 30, 31, 32, 33, 34 are similar {o the armored
vehicle 1 shown in figure 1 and carry respecitive allied military teams.

These vehicles give rise to the establishment of two distinct ad hoc networks of
nodes 51 and 52.
Below, the vehicle and the node it contains are identified using the same

25 references. Furthermore, a module of a node identified in figure 1 with a reference 3to 8
will be identified below using that same reference indexed by the reference of the
considered node as used in figure 2: thus, the processing module of the node 20 will be
identified below using reference 5y.

In this way, the nodes 20, 21, 22, 23, 24 make up the first ad hoc network 51 and

30 communicate with each other closely by means of a same radio channel r1. Direct radic
links are established between the nodes within radio range of each other, i.e., between
the nodes 20 and 21, the nodes 21 and 22, the nodes 21 and 23, the nodes 20 and 23,
the nodes 23 and 24, and the nodes 20 and 22.

In the first ad hoc network 51, any two nodes from among the nodes 20, 21, 22,

35 23, 24 may communicate with each other by transmitting data over the channel r1 either



In a communication cycle, the radio node 2 is adapted, during a transition phase, to transmit data
indicating its preference and in particular including an identifier, and/or to transmit data to be relayed
and/or data indicating its location, for example determined by the function floci. 10In a reception phase
of the communication cycle, the radio node 2 is adapted to receive data on the radio channel allocated
to it, indicating the presence of other nodes near the ¥adio, and/or of data to be relayed and/or data
indicating theiteciéfiomat diberrodékinnadtie cangidsredcbrobadjraeht, thieynbsley2cupdatesatstatabase
8 by recordiragd(%’ss 5pﬁ{gﬁ§mé%09{1%hand, in a list of radio neighbors, the identifiers of the nodes that

are within its radio range, I.e., that indicated their presence on the radio channel, and on the other

hand to record the Id&atis§eF nteedlregardidy whichathaPrécsRebEftidiveatgfeind and
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vehicles 20, @ 3%, 22ua 20 3t A a2, A AL RIT AL o g arnored vehicle dshou i figure 1
and carry respectlve allied mi |tary eams. hese vehicles give rise 10 the esla lishment of two
distinct ad he@ngetfcke otthetds hesrees2hBalotestie aelide drinhdescibandoiitaihe apdddentified

using the sageaPIeiaiencass Burtharaine asaed e Alaodaddratifiadd figneesh with a reference
3 to 8 will be identified below uaingé}hat same reg(%ence indexed b]y the reference of the considered

node as used in figtrd"s: RE G SIOEEEANY iz ARV MR REER WA S SaBiFiRREFS et Using
reference 522, |1Axhixwayy themodusa29 vith 23cR23t makeugrtittndirdatd dvec thetvebekadd éhd 30

compyinicatg;yith @achiOtheE£Iessly By MaaRs Q@ sam ra&"%g&m@éﬁlopi!sgqe@gﬁ%mfwe

established between the nodes within radio range of each other, i.e., between the nodes 20 and 21,
the nodes 2NiiEo9aiRE 8 3RA°P4, TRVABUes 20 and 23, the nodes 23 and 24, and the nodes
20 and 22. THa thenfinatieatibo @rednsinblsraeyt twozabdd sHeeenamangs thdonestemge, 21, 22,

3523, 24 may ecgﬂg]gwggﬂﬁn\%g E@ﬁt’gpﬁ@eﬁgéﬁﬁglﬁagpﬁggﬁg over the channel rl either 7 directly

when they are within radio range of each other, ween intermediate nodes of the first

: . relay :
network 51. Th@ﬁé@@'%?@f?%&?%@%@?ﬁ&@gﬁﬁ%@@&f&@ RRAEDeTHBRFBRk BHvRTH EbAifunicate
with egch othahyeteeloselHy dnaans of atsame gaoip-phaeldidbsHNCE said node in the first

network as well as to the nodes 20 and 23 as relay-nodes of the first network as defined
below. Likewise, the location messages transmitted by each of the nodes of the second
network 52 are transmitted, on the channel r2, to the gecgraphical neighbors of said node
in the second network as well as to the node 30 as relay-node of the second network as

20 defined below.

These location messages relative to the first network 51 cannot be transmitted to
the secand network 52 directly by the ad hoc radio communication means, since the first
ad hoc network 51 does not use the same radio resources as the second ad hoc network
52, and vice versa.

25 Furthermore, there cannot be any detection by a node from the first network 51 of
the presence nearby of a node from the second network 52, since the node from the first
network 51 listens in reception mode to the channel r1, while the node of the second
network 52 indicates its presence on the radio channel r2 and vice versa.

However, it would be interesting, to avoid firing between two vehicles located near

30 one anocther and belonging to different networks, to know their respective positions.

In the considered embodiment, the radiofrequency transmission and reception by
the nodes of a given ad hoc network take place on a same channel. In other
embodiments, the transmission channel is distinct from the reception channel.

In the embodiment described above, a node is located using a GPS module. Of

35 course, the invention may be implemented with other location means, for example an

inertial unit, etc.



5 from the radio channel r2. Direct radio links are established between nodes within radio range of
each other, i.e. between the nodes 30 and 31, the nodes 30 and 33, the nodes 30 and 34, the nodes
33 and 34, the nodes 31 and 32, and the nodes 31 and 32. In the second ad hoc network 52, any
two nodes from among the nodes 30, 31, 32, 33, 34 may communicate with each other by transmitting
data over the channel r2 10either directly when they are within radio range of each other, or by relay
between intermedidtgenadesioh thepeeonthreleined betwdbe GaNEAWEAtiRRPEQIRRIENERaENt in
each of thesenetarks s forexample.of die, QL SR L opimized ik Stale Routing Brotocel ype.
The location messages FAnsmitte by ach of the ’nod%s oP fhe Hrat network 51 areb]%“fransmltted, on
the channel i@srectve geograitabendiiberts ofgarrave inttherfitie meavogicasamelians @ the nodes
20 and 23 agsekayrRrdasndthe itshRemaiicasrnbnad holpnddlawise, the Incatihmessasss
transmitted l%eac %Of the ré)des of the second net\ﬁgrk 2 are transmitted, on the channel 12, to the
a S
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the second wetwerketvafdefingdbetaied by diffhesd tochitiomterss agesatetalive to the first network 51

cannot be transmitind,fa hiRieAARM: REIOTeAKIFeSRLEE JdbocEdin LammHpsaiansans,

since the first ad hoc network 51 does not use the same radio résources as the second ad hoc
network 52, BRAVRPIEs. PNAha N HhePE BT DR aPIRBCHsn By dNdolicaoti thélrirst
network 51 didietpréserseweaarliyoeé aveodevitoks the second network 52, since the node from the first

netwgyk 51 listens *‘fhgegs%@ga;é g}%fégﬁxa%sgﬁe% channslid (i the node of the tﬁgﬁ%@{?n@%&ygﬂ%w

indicates its presence on r2 and vice versa. However, it would be interesting, to

avoid firing F8vabrieRth JeficreeIRtaterl FReaSoBRNafoftRr Whgbarsneaigdo drerefehetivisrks, to
know their resppeaityepockiang data WittheeansidaiedRmbadiarve tietasheirasyenekdraasmission

and recepiigp, py. (e podes of.a diven ad he nework (ake placeon,a same channel, In e
embodiments, thé transmission chaRneri aiinet TroRT the recep%on cRarRer " e &b difient

described alssgeipieriot@dsegatied hisiteratioP datadualided Bptwurelaythedeveshrmngdy ddapt
implementeghwith Qibaritogationmerre HpLaxrIPainerial & Embodiment, at least some

of these operations are carried out in the relay-nodes themselves, in particular queuing as

a function of priority, defining the reliable station of the broadcast on the ad hoc network,

repeating lost messages). The relaying done between the two ad hoc networks is for

example done using a telecommunications network implementing cellular and/or wired
20 and/or satellite radio means.

In the considered case, the gateway system 35 is connected to the node 20, the
node 23, respectively, of the first ad hoc network 51 by a telecommunications link L1, L3,
respectively, for example radic. The gateway system 35 is connected to the node 30 of
the second ad hoc network 52 by a telecommunications link L2, for example radio. In the

25 present case, the communication protocol used by the gateway system, including the links
L1, L2 and L3, is an IP {Internet Protocol) protocol.

In the considered case, the 1P link 1.1 has for end the node 20 and a node 40, the
IP link L3 has for end the node 23 and the node 40, the IP length L2 has for end the node
30 and a node 41, and an [P hop 42, for example radio, separates the nodes 40 and 41.

30 The gateway system 35 may comprise one or more P routers, and any number of hops,
or no hops in addition to the links L1 to L3. The nodes 20, 23 and 30, as well as the set of
nodes of the gateway system 35, here the nodes 40, 41, are identified by an identifier.

The nodes 20, 23 and 30 play the role of relay-nodes between the two ad hoc
networks, by means of the gateway system 35. An IP routing table 10, identifying the IP

35 addresses of all of these nodes, identifying the active relay-nodes and including routing



8 The invention may be implemented between two or more heterogeneous ad hoc networks,
irrespective of their disparities, and in particular the differences between the respective communication
protocols: for example, the radio channels used and/or the waveforms and/or the communication
protocols implemented, etc. The invention may also 5 be implemented between an ad hoc network
and a cellular network, or even between two cellular petworks (e.g. operated by different mobile

Internet operakey 3dapted ncosientho dimenissidheinvention agaienayicysien bdsdmplamesnted

between the (igsé Oa% haoc nrggrtHV\(/)%frlk?5035 éaq]d %t%(?aqséegaﬂg g%%r*gﬁggggwork 52, making it possible to indicate

data between those two Netwo eway Sys IS"’connected to at least one node of the

first network 51 aninaaneNbAGMEHCb iR SERsRd. rRaNoReSR, ofvHieristeSdafed seraphddead It is
adapted to exshanRdata witthearh afsriddndes and Iagielayptdeast some of said data between

those nodes, possibly after having performed certain processing operations, for e le for
agoreating the IoC I GHR B TP BY (e vt ol SARLIFG 0 wiap P d R Baee
waveform useddwieractnofih emetworkssinrorietiesnbodieaging anddalt Somiesofthase ivperaliiors are

carried out igithesplayaNadrDipemselves, in particular queuing as a function of priority, defining the
reliable station of the broadcast on the ad hoc network, repeating lost mess%ges). The relaying done

between the two adhBcSHRwWiks 38 1P ERIFH RO W LS G BSEES TR s RO FatwiBFR N
implementingpeediidar atickar brivedc26&n déofcsatiihtelmalicomeansing oln the lcoasidetedchasat the

garewsly SYSiaIaR 15, caPApEiackin e node a0 ihe nade ig%eﬁgégﬁ%%%e%é» first ad hoc network

51 by a telecommunications link L1, L3, respectively, for exam adio. The gateway system 35 is
connected to the nBH& 3¢°8f 19 sbGoReraig $i6e FROsEERY serabesniiRLrREAREnSalAK e t®r
example rachadhs theParepsaresttiease, Hbe s nieatien psmaseinnsedry thengateayrsysiem,

including the links 1.1, L d L3, s an JP (Internet Protocol) protocal. In th nsidered case, the
ik 11 ha b et SR re T ST O Vi oo B 4 i Goe mode
40, the IP lefigtiretinasiads apepairisioddn3baadifiveelnoapaedesPrhspiabeyeckample radio,

sepafgtes the nodeg 40sa 1k, IRTHEnSRIFUAN SIS I8BRARIMAYITHIISE 9BE0F RR iR Eaders, and
any number o h%$ or no %é)ps ingaddition to f?%%g"nks L1 to L3. The nodes 20,0‘%5 @d 30, as well as

the set of ndd ff]1ee "8&’1% a%?s@ tg% é@?‘?ﬂ% H@'ﬁg}?@s‘%?‘ffi%sreai & )} nAgEfifi&r.
The nodes 20123 &melc30tphayotiieer oletiot rislbly-siodes ibéveemtng Two ad hoc networks, by means of

the gateway system35.i/\Rdhsautiag Bhls Hqidetitdam e 4 Forddsesrandl alntiheseamodes,
identifying the active relay-nodes and including routing 9
following steps 103 fo 113.

20 In a step 103, the node 20 determines the radio coverage zone Z1 of the first ad
hoc network 51 to which it belongs, as a function of the geographical positions of the ad
hoc nodes that are part of the first network 51 stored in its database 8,. Typically, this
zone corresponds to the sum of the radio coverages corresponding to each node of the
first ad hoc network 51, for example a circle with a radius of approximately 5 km around

25 each node 20 to 24 (for example from a radius of 5 to 10 km for a 5 W VHF broadcast, a
radius of 3 to 5 km for a 5 W UHF broadcast, a radius of 8 to 10 km for a GSM broadcast).
According to one embodiment, this determination of the radio coverage accounts for the
type of urbanization of the operation zone 45.

In a step 104, data for defining the coverage zone Z1 (for example, the contour or

30 an approximate contour) of the first ad hoc network 51 to which the considered relay-node
20 belongs is transmitted by the latter, by means of the gateway system 35, to the relay-
node 30 of the second ad hoc network, identified by its IP address as defined in the IP
routing table 104.

in a step 105, the considered relay-node 20 receives, from the active relay-node

35 30 of the second ad hoc network 30, by means of the IP gateway system 35, data for



rules adapted to allow the transmission of data from each of said nodes to a recipient, is stored in the
memory 7 of at least the active relay-nodes. In one embodiment of the invention, each node of the
first 51 and second 52 ad hoc networks is adapted to implement the steps indicated below. 5For
example, all or some of these steps are carried out by a node 2 following the execution, on the
microprocessor of the processing module 5, of softwaye instructions stored in the memory 7. Ina
step 100, asdgfiipgtad-aho wevertfs considerediaradesl perticsrnadocaiieniopaiationssiwdikgaadcasts
its location data, carrying out. jts location broadcast 10function floci at a frequency FJ0o1 whereof
the value isqﬁgff‘r?gg) i%o%éar%eeré;]%bf 75" I%Qahgtce%%%?tr,kt € considered node regularly receives the
position data for th& rfodtp tA8F ateepapneivseddrpley-nedr otk, driaraingdiecidarectpitsaeawbrk (r1

for the first nefivess ffeidbesasand petworkhand AstaiiRstoR QIR resaived -datacdupgdates the
Iocati§n data ass%gei%zﬁl] with trr}\%? %% ntifierfc,gy%f rgt se nodes ig its database 8. 15 In a step 102, the
€

considered A8de NS W o BFa IR felay-node toward an ad hoc network
other than its own &saastapctioh bethdayresdecd dedioritiee vdwtbat tiafdasationtabrie gterediin its

memory 7. Onjy jkthenade i§ & 'glaynede. #04 exampleste 51096207 ithen.carsias Qukihe

following steps 103 to 113. 20In a step 103, the node 20 determines the radio coveraqe zone Z1 of the

first ad hoc FEROPRS0eESIMaeferd iR mBes fiRCIRIPD PIHRS WS H RYMEAESItioHs ofalkd B hoc

nodes that are pasrod dtenfirsteateiogkddibtareatanfitsticatalaiscoB e Mypicatiygrinid ztmredprigsponds
to th%sum oJatg%é i&&?rY%@%?ﬁs?@é@ﬁF&%gi@ﬁetﬂo%%%hzﬁ‘%q\% %ghe first ad hoc network 51, for

example a circle with a'radius of approximately 5’ km around 25 each node 20 to 24 (for example from

a radius of 5 to 10 kn# fIER 500, Vs dayaerdgsEisenrtiadnss adiys 1aigvoicd sl bnmproadidBe a

radius of 8 tgaléuey pstarks S/ ibfoaskaast)cdheeaitin g4el oraamtoginentothis deieHainationwef the
radio coverage accounts for the type of urbanization of the operatign zone 45. In a step 104, data for
defining the %&\%?%g gt i}%ﬁgoﬁt%o‘yr C%(%mor?l éo'}ﬁ%g\l( c%ﬁ%ﬂ%}g éwl{gng%%négécﬁhrﬁgt&tg nt”lonu%)%f%%tg first ad
hoc networkiBlicglinghiah Mrreeviesigatdineriybecieebslonignidatansmitted by the latter, by means

of thesgateway systeBsis, 1t enelaiapedes3shatinseopnd akhrenetayinddenified PudissIF
address as defined in the IF routln%gj\gl In a step 105, the con&dgr;&g relay-node 20

1020. )
receives, froth the SRREYefFIRTd §%>%’??H8nsé%%?{8"&% ¢ qﬁﬁ)?ﬁﬁ%f%‘@ of3FRE

gateway systetndb, idatdiffed @0the relay-node 30 as the nodes of the second network 52 situated in
the intersection zone Z, for example, their location data optionally associated with
identification data and/or data indicating the measurement time of the supplied location
20 data.
in a step 111, the relay-node 20 sends at least the nodes of the first network 21
and 22 situated in the intersection zone Z the location data of the nodes 31 and 32 of the
second network optionally associated with identification data and/or data indicating the
measurement time of the supplied location data.
25 If in step 107, it is determined that the intersection zone Z is zero, then in a step
112, the node 20 estimates a distance between the coverage zone Z1 of the first network
51 and the coverage zone Z2 of the second network 52 (for example equal to
MIN(Distance(XZ1; YEZ2)) where X€Z1 represents any node of the first network situated
in the zone Z1 and Y €PZ2 represents any node of the second network belonging to the
30 zone Z2, MIN is the "minimum" function and Distance(x;y) represenis the distance
between the nodes X and Y.
Then, in a step 113, it determines, as a function of the distance determined in step
112, an updated value of the frequency F,..¢ for measuring the position of the nodes in the
first network 51 and/or an updated value of the broadcast frequency by the nodes of the

35 first network of their updated location data andfor for updating the location data of the



defining a radio coverage zone Z2 determined by the relay-node 30 and corresponding to the radio
coverage of the second ad hoc network 52. In a step 106, the considered relay-node 20
determines an intersection zone Z between the radio coverage zone Z1 of the first ad hoc network 51
and the radio coverage 5zone Z2 of the second ad hoc network 52 as received. In a step 107, the
relay-node 20 determines whether the intersection zone Z is null. If, in step 107, it is determined

that the intersgitoBiZ0BEiGInBRLACE, thahdiaisterel 0B ibenwlay-podR A0delsimiresthgaodes of
the first ad qoc ge}}vgorhéélalsocatedﬂi}ré t(fj'le inte“[% cé%gtré nzcg)eng é{%in%gcation data for the nodes of the
first network %ef s?orgd In its ﬂ?d%ﬁabase 558 A the coneidered ca e, the nodes 21 and 22. Ina
step 109, the relaythoitlebeostasuhahéhaciderefdpansigesstDbpidcdidsroftind epiteandie syetent3s,

information qeRCMIOE: SIS BPURSHdcARE R QEerfitshmeterk, for example, their location data
optionally associati wigh identific tign data and/or data igdicatin the measuri\ment time of the

suppligd location dAtE TERT SEHEIPET ¢ IR T8y HEHE S e G EES o B8 a8 T EKRER! 30, by
means of the gatewiegasgstam 35, information regarding the nodes 31 and 32 of the second network,

identified by the re%@@%%@@éﬂ%@_aegﬁéiﬁfra@&é%@{&%@w%é%é%%@ e tgrmagtion zone

Z, for example, their location data optionally associated with identification data and/or data indicating
the measuréiBRCHRFE o PR RIAIEA RERY e I8@4E09e 3% a step 111, the relay-node 20 sends at
least the nodes of thesficsharetmwbddisandiR2rsityateddndtiintersecitontzonens ihaloeadisn data of

th 3 . ' iated with identification dat dat
ndiching the ettt e ar éﬁgﬁﬁﬁ?@*’ﬁrﬂ%%f?ﬁ?a%%@gﬁ” A e

the intersectiSiELHRENg fae epvetpem 3ANS GbpZ21 2 (Feradds104stifictes) delrtaiteosbemsssthe

coverage zosspédriakthetfiestaaivrorkdd ol thecayringardontatidrofiibassgeonsldietwork&adfor
example eq%al tocl\/l I%Q%i%ancgéxn; Y72p\ Wgere XZ1 represents any node of the first network

situated in th8 Z6ne nd ¥ \ﬁar%%¥8§3ents any node of the second network belonging to the 30

zone 72, MIN is thd hafirihraunyentinotith cisdeDibasitoe ok, yraspsctenssitie Wistanvvibdtoreenfidsé nodes

XangsY.  ad ReB. iBasrieRoldkdbaedermings. asmikngtenaf hisdislante detarmigeddaRier 112,
an updated ya%lue of the fre%enc Floc, for measun%tthe position of the nodes in the first network 51

and/or an up SIS ANE B HRILFSARART ALhGIRE) IR REAEL EMALCS S e RakEH oSk
updated locatidrvidateesszd/or for updating the location data of the 11

Furthermore, in one embodiment, the invention makes it possibie to broadcast,
within the first network (the second network, respectively), location information for nodes

20 of the second network (the first network, respectively) only to the nodes of the first
network that are near those nodes of the second network whereof the location information
is broadcast.

The invention thus makes it possible to provide a geographical BFT service, while
guaranteeing a reduced volume for fransmission of the corresponding data.

25 The present invention thus makes it possible to identify and make known to the
allied teams located in an immediate geographical location, their mutual position,
independently of the means and radio protocols used, while obtaining a significant
reduction in the usage burden of the radio resources.

The invention may of course be implemented between three or more networks

30 present over same geographicai area.

Furthermore, above, a radio channel has been considered as corresponding to a
radiofrequency, or a radiofrequency range. Of course, the invention may also be
implemented for a radio channel equal to the use for a time fraction of a given
radiofrequency, or of a range of given radiofrequencies.

35 In the invention described in reference to the figures, steps 100 to 113 are carried

out in a processing module within the relay node. In another embodiment, all or some of



nodes of the first network 51 in the database of the nodes of the first network 51 (the frequency
increasing as the determined distance decreases). It will be noted that the order of the steps 104
and 105 may of course be inverted. The same is true for the order of the steps 109 and 110. 5The
steps described above are reiterated by the node 20 regularly, for example at a given frequency.

The steps described above in reference to the relay-tipde 20 are, in the considered embodiment, also
implementeehbystbpsralayitited e’ chnrraosie ire mbastisient the delayuedr: spilasder Wamsnmging the
location data of 10 the nod f its_network to teway system 3 of the processing operations
for determinﬁ%et‘ﬁ%yc%/\%ergggegz%oﬁee ﬂmé\{f 7 ?Qtttipé)eggl 38%}2%%%6 éd%‘lt'ermining the nodes
appearing in the zone Z (step 108), and forming information messages (step 109) being carried out by
the gateway system 35. Thus the invention, in one embodiment, makes it possible to transmit, from a
first 15 ad hoc network to a second ad hoc network different from the first, only the location
information regarding the nodes of the first network near the nodes of the second network and vice
versa. Furthermore, in one embodiment, the invention makes it possible to broadcast, within the
first network (the second network, respectively), location information for nodes 20 of the second
network (the first network, respectively) only to the nodes of the first network that are near those nodes
of the second network whereof the location information is broadcast. The invention thus makes it
possible to provide a geographical BFT service, while guaranteeing a reduced volume for transmission
of the corresponding data. 25 The present invention thus makes it possible to identify and make
known to the allied teams located in an immediate geographical location, their mutual position,
independently of the means and radio protocols used, while obtaining a significant reduction in the
usage burden of the radio resources. The invention may of course be implemented between
three or more networks 30present over same geographical area. Furthermore, above, a radio
channel has been considered as corresponding to a radiofrequency, or a radiofrequency range. Of
course, the invention may also be implemented for a radio channel equal to the use for a time fraction
of a given radiofrequency, or of a range of given radiofrequencies. 35In the invention described in
reference to the figures, steps 100 to 113 are carried out in a processing module within the relay node.
In another embodiment, all or some of



12 the steps identified are carried out in a processing module outside the node, within the gateway
system 35, for example in an IP node such as the node 41. 13 CLAIMS 51. A communication method
between a first and second distinct ad hoc network (51, 52) with radio communication nodes (2), said
networks being connected by a gateway system (35), the gateway system comprising first
telecommunications means (L1) with at least one firsfgnode (20) of the first network and second
telecommunications means (L2) with a second node (30) of the second network, the nodes being
equipped with 10radio communication means (3) an graphic location means (6), the method
being characterized in that it comprises the followi s: at collecting first, second, respectively,
geographical location information for the first (51), second (52), respectively, network nodes, said
information being determined and transmitted by said nodes; 15b/ deducing a first (Z1), second (Z2),
respectively, geogr%%iécal coverage area of the first, second, respectively, network as a function of

|

first, stcond,' reSpEUINVAY BUBE LRINEd 16BN IiTRI SR cendelistinghd RPiRENGER foh 28he (2) of
the first and secweitid geligraphicahicetienagedarc ), 20d! idawiiyin detrgy achmetivsdobyhe fastwagcond,

respectively, collocied |agatign PRUBIIORINUGH B Bretk BREGAIRENMAIK{ SRS RMEly Wagated
inside said intersection zone;
at least one first node (20} of the first network and second telecommunications means
(L2) with a second node (30) of the second network, the nodes being equipped with
10 radio communication means (3) and gecgraphic location means (8),
the method being characterized in that it comprises the following steps:
al collecting first, second, respectively, geographical location information for the
first {51), second (52), respectively, network nodes, said information being
determined and transmitied by said nodes;

15 b/ deducing a first (Z1), second (Z2), respectively, geographical coverage area of
the first, second, respectively, network as a function of first, second, respectively,
geographical location information;
¢/ determining an intersection zone (Z} of the first and second geographical
coverage areas;

20 d/ identifying, as a function of the first, second, respectively, collected location
information, nodes of the first, second network, respectively, located inside said
intersection zone;

e/ sending said identified nodes of the first network, from the gateway system and
by means of said first node, data indicating the collected geographical locations of

25 the identified nodes of the second network.

2. The communication means according to claim 1, also comprising the following step:
f/ sending said identified nodes of the second network, from the gateway
system(35), by means of said second node (30), data indicating the collected

30 geographical locations of the identified nodes of the first network;

3. The communication method according to claim 1 or 2, wherein the first network {(51)

and/or the second network is an ad hoc radio communication network.

35 4. The communication method according to claim 3, wherein some of the steps a/ o d/,

or ali of the steps a/ to d/, are carried out by ad hoc radio communication nodes.



e/ sending said identified nodes of the first network, from the gateway system and by means of said
first node, data indicating the collected geographical locations of 25the identified nodes of the second
network. 2. The communication means according to claim 1, also comprising the following step: f/
sending said identified nodes of the second network, from the gateway system(35), by
means of said second node (30), data indicating the ©bllected 30geographical locations of the
identified nodes of the first network; 3. The communication method according to claim 1 or 2, wherein
the first netvborki (Ely@anadenithbosecetithd etonorkirsgaio adhoogadiol@ommmunidaticreraiveorke 44 5. The

communication ek agce g ey ABSELAS &tad MhREMAMAR! riEpsalip ! oral

of the steps a/ to d/, are carried out by the gateway system . 6. The'’communication method
according to angﬁé}we of the preceding claims, wherein the data indicating the collected geographical
locatians of the identified nodes is accompanied by identification data for said identified nodes and/or a

ti indicati tive to t ti L icati d ding .t f th
proceding cBime W GreATToaa, Sne e O ans s A ARG PR R, by

the nodes of updRitedneisRing itfsrmaliRmed sgeqgiartveaminsielitivn riethed idecbigthg wsiehyone of

the preceding clajgasm yheseipyifideaigm6h igsatesminrdidaatitea fiksddL bhard seqandddiation

geographical corv?rg\%e areas c(i:gﬂ%gt include intersection zones, a distance between the first and
second geograpﬁlca CE)({/eragoe areds is computed, and an update period for the geographical location

of thé&hodes is determined as a function at least of said computed distance. 20 9 A processing module

(5) adapted 0 CRRIQISIMA-FUTSRURIGATIER SSERY IRFluding & dr st N piuikidg DA dferein at
communication nodes connected by a gateway system ft%35) to a second, distinct network of radio

communication idHed i) Qe s rauR ¥ JRiIRIAY WLWie dBrmIRNSTREARRS WAaRSQLS Riith at

least one first nope={20 jaftiven 2Fdrstt@twork and second telecommunications means (L2) with a
second node (30) of the second network, the nodes being equipped with radio communication means

(3) and geogaphical location means (6), the processing module being characterized in that it is
adapted to lletigirgesgictisean iGRGATBIEARR ToPtReCh BB 2002 SIS firdiereitwbrk, said

in step ¢/ it is determined that the first (Z1) and second (Z2) geographical coverage
areas do not include intersection zones, a distance between the first and second
geographical coverage areas is computed, and an update period for the geographical
focation of the nodes is determined as a function at least of said computed distance.
20
9. A processing module (5) adapted to operate in a communication system including a
first network (51) of radio communication nodes connected by a gateway system (35)
to a second, distinct network of radio communication nodes, the gateway system
comprising first telecommunications means (l.1) with at least one first node (20) of the
25 first network and second telecommunications means (1.2) with a second node (30) of
the second network, the nodes being equipped with radio communication means (3)
and geographical location means (6),
the processing module being characterized in that it is adapted to collect first
geographical jocation information for the nodes (20-24) of the first network, said
30 information being determined and transmitted by said nodes, and to deduce therefrom
a first geographical coverage area (Z1) of said first network;
the processing module is also adapted to determine an intersection zone (Z) between
said first geographical coverage area and a second coverage area of the second
network and to identify, as a function of the first collected location information, nodes

35 of the first network located inside said intersection zone;



30information being determined and transmitted by said nodes, and to deduce therefrom a first
geographical coverage area (Z1) of said first network; the processing module is also adapted to
determine an intersection zone (Z) between said first geographical coverage area and a second
coverage area of the second network and to identify, as a function of the first collected location
information, nodes 35of the first network located insidg said intersection zone; 15 the processing

module being atapieddesaeivecdalia cemingdepnedhergaieyay 8ysiesd () arhndicagineway
geographical loggti t.of nodes of the second network that are identified as located in .the
intersection zon?%%ﬂiggtérgr%gr%iﬂ%icsaaﬁ?jgiogéar?t%gg‘ﬁcoa?je%%% the fﬁ{;ier?e%w%ﬁfg? {f/smoja%ﬁse_ 0 ggf}?first
node, said datalfBliesfitpbiie &sdifed felogriphitalpdatpipeciptheonfetifidd Heaewibia@idecond
network. 10&1 Th@(ﬂmﬂa@e@eﬁm Pt mmmwd I8 9 alse ﬁ@(fam,t@éwgabeam@mggh
comprising datg,defining the intersection zone (Z to transmit said message by means of the
aatonty systent (o5 A0 o R R S DL BN 6 ETi &Gt e iciaptod o
form at least one message comprising data indicating geographical locations of the nodes of the first

network (S1) tpeeHechyvtaipaidipiersqeioR&aam§Zbandite Yanrmibsaifmessaan By meang.of the

gateway system (35). 15 12. The processing module (5) according to claim 11, adapted to include
identification datdTor 848 ARIAHRITASJBE el IfuiR R RSB S I SARRHTHT (e
message. 2013mEhegodtesgatigwapdudte(b) 2 cording to any one of claims 9 to 12, adapted to
reitergfe the collection of the geographical location information for the nodes of the first network (51),
the deduction of a first geographical coverage zone (Z1) of the first network, the determination of an

intersection 2bnEEZPRRESHRIJBAtAEAT R e BRI PredEm S PinRirfisrsedanled dndordgel deRat
following the tragismissisady vpapirthlpcatlo minitatmatiddgraphical locations of the nodes of the

first network (51) located within said intersection zone (Z) and to transmit said

message by means of the gateway system (35).

15
12. The processing module (5) according to claim 11, adapted to include identification
data for said identified nodes and/or a time indication relative to the location in the
message.
20 13. The processing module (5) according to any one of claims 9 to 12, adapted to reiterate

the collection of the geographical location information for the nodes of the first network

(51), the deduction of a first geographical coverage zone (Z1) of the first network, the

determination of an intersection zone (Z) and the identification of nodes present in the

intersection zone, regularly, following the transmission of updated location information
25 by the nodes.

14. The processing module (5) according to any one of claims 9 to 13, adapted so as,
when the first (Z1) and second (Z2) geographical coverage zones do not include
intersection zones, to compute a distance between the first and second geographical

30 coverage zone, and determine an update period for the geographical location of the

nodes as a function of at least said computed distance.

15. A transceiver station (2) adapted to form a node of the ad hoc network and including a
processing module (5) according to one of claims 9 to 14,
35



25by the nodes. 14 The processing module (5) according to any one of claims 9 to 13, adapted so as,
when the first (Z1) and second (Z2) geographical coverage zones do not include intersection zones, to
compute a distance between the first and second geographical 30coverage zone, and determine an
update period for the geographical location of the nodes as a function of at least said computed
distance. 15. A transceiver station (2) adapted to formga node of the ad hoc network and including a
processing medules(oyuascordirgrioiaisedetidiei msRisrd4uekiyl Gadscontp Wiariprqanaa ipfeaded for a
radiofrequency (apseeluar taan (), adanted g form @ node of the netwars ald PIOgam e
comprising instructions for updating the folliowing st ps when the ﬁrogram IS runqby the processing
means of said RIS seprarting fisspaasyraisHieaPlRRiBIPAsRINMIEe O theadaiiora first
network (51) to which the station belongs, said information being determined and transmitted by said
nodes, and deduci first geographjcal coverage area (Z1) qf the first netwgrk therefrom; -
deter%ining an'ir?t%ﬂgscg&ﬁj r%o%e? pt:‘)‘é‘f\al\ili%%até%%drfﬁ%p 5&85@&%%&%’?@%& %E‘%%K% ygecond
coverage area (Zi#ylofle stetond rbonosk (32)ifstinetidrobeithe dettrneteddodrichidentifdny, sesd
function of the firsagollgriedidaealign infREMabing-pRRSS & JbR:fEsbreiwen Iocatedinside srit
intersection zone; - receiving data indicating geographical locations at least of nodes of the second
network identififf %" BBated in the intersection zone and transmitting, to said 15identified nodes of the
first network, saidelataninidigatingtthrecctitie ctedegel draiplrical dachfich g efdhaidaentidied ngdesaaf the

secomi networkand a second coverage area (Z2) of a second network (52) distinct from the first
network and identifying, as a function of the first collected location information, nodes
of the first network located inside said intersection zone;
- receiving data indicating geographical locations at least of nodes of the second
network identified as located in the intersection zone and transmitting, to said
15 identified nodes of the first network, said data indicating the collected geographical

locations of the identified nodes of the second network.



