10

15

20

25

30

35

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
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 hoc networks.

In a known manner, an ad hoc network is provided with no fixed infrastructure and
stations, equipped with radio transmission and/or reception means and appropriate
protocols make up the nodes of the network and communicate with sach other by means
of a radio channel, or several radio channels, which are shared.

Ad hoc networks are in particular used to implement factical communications
between military teams, moving over combat zones. For exampie, each team is equipped
with a radio transceiver station that constitutes one node of an ad hoc network. Several
teams are generally 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,
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
sub-networks, for example at least one radio channel or predetermined time slot of such a
channel,

Below, the term "network" will refer to one such network or sub-network.

Such situations of allied teams using heterogeneous transmission networks are
also encountered in the technical migration phases of the radioc communication means.

In such an environment, friendly fire may be avoided by the knowiedge, 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 is
geographical vicinity. This service is called "Blue Force Tracking" (BFT). The position of a
nede is for example provided by a position detection module whereof the node is typically
equipped with a GPS (Global Positioning System) module.



The BFT service must be made available over all of the networks and sub-networks
in @ same geographical area, i.e. such a position message must be received by the nodes in
a geographical neighborhood of the transmitting node, whether they are part of'fhe same
network as that transmitting node or another network.

Traditionally, any message or packet that must be broadcast from one network to
another is done via at least one inter-network node. In the case of a BFT message, such
processing also applies, since the current state of the art does not use geographical
information to filter the broadcast. Thus, the positions of the nodes of a network are
transmitted from one network to all of the nodes of anather network by means of at least one
specific node, called gateway node. This generates a significant burden on the radio
networks, in particular their ad hoc networks, since each position update for a node gives
rise to a message that must be communicated to all of the nodes of the other network, by
means of the gateway node(s), in the absence of filtering.

As a result of these burden issues, it is not possible to provide a global BFT service
in a zone where a large number (e.g. 50 to 100 nodes per network) of nodes of distinct
networks are deployed, the radio coverage zones of each network being able to at least
partially overlap or be adjacent.

There is therefore a need for a solution that makes it possible to establish a Blue
Force Tracking service faking into account: .

- 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 overload
problems on the most stressed nefworks 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).

Embodiments of the present invention aim {o propose such a solution.

According to a first aspect of the invention, there is provided a communication
method between a first and second distinct ad hoc network with radio communication nodes,
said networks being connected by a gateway system, the gateway system comprising first
telecommunications means with at least one first node of the first network and second
telecommunications means with a second node of the second network, the nodes being
equipped with radio communication means and geographic location means, the method
being characterized in that it comprises the following steps:



2a

al collecting first, second, respectively, geographical location information for the first,
second, respectively, network nodes, said information being determined and
transmitted by said nodes;
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b/ deducing a first, second, respectively, geographical coverage area of the first,

second, respectively, network as a function of first, second, respectively,

geographical focation information;

¢/ determining an intersection zone of the first and second geographical coverage

areas;

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

the identified nodes of the second network.

in embodiments, the invention aiso 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,
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
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
relative to the location; ,
- at least steps a/ to d/ are regularly reiterated following the fransmission 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
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 of the invention, there is provided a processing module
adapted to operate in a communication system including a first network of radio
communication nodes connected by a gateway system to a second, distinct network of
radio communication nodes, the gateway system comprising first telecommunications
means with at least one first node of the first network and second telecommunications
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means with a second node of the second network, the nodes being equipped with radio

communication means and geographical location means,

the processing module being characterized in that it is adapted to collect first
geographical location information for the nodes of the first network, said information being
determined and fransmitted by said nodes, and {o deduce therefrom a first geographical
coverage area of said first network;

the processing module is also adapted to determine an intersection zone 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 of the first
network located inside said intersection zone;

the processing module being adapted to receive data coming from the gateway
system and indicating the geographical locations at least of nodes 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
geographical locations of the identified nodes of the second network.

According to a third aspect of the invention, there is provided 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 of the invention, there is provided‘ a computer
program intended for a radiofrequency transceiver station, adapted 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;,
- determining an intersection zone between said first geographical coverage area and
a second coverage area of a 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
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
appended drawings, in which:
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- figure 1 is a view of a vehicle transporting an intervention team and

constituting a node of an ad hoc network;

- figure 2 shows a military operation zone on which teams are operating

using distinct radio communication networks;

- figure 3 is a flowchart showing tﬁe steps in a method for implementing the

invention.

Figure 1 shows an armored vehicle 1 equipped with a communication station 2
designed to constitute a node 2 of an ad hoc network.

A communication station 2 includes a processing module 5, a GPS module 6 and a
memory 7.

The memory 7 includes a database 8.

The processing module 5 is adapted to sieer the operation of the various
components of the node 2 and in particular includes a microprocessor on which software
stored in memory 7 runs,

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
module 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
criteria, in particular resulting from signal exchanges with adjacent nodes.

The radio module 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 to allow the developmeni and transmission of a
radiofrequency signal from the antenna 4.

In cne 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.

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

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

The communication station 2 is adapted to carry out regularly, under the driving
from the processing module 8, a function .1 8 for broadcasting the location of the station.
This function corresponds to software instructions stored in the memory 7 and run on the
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microprocessor of the processing module 5. It comprises the command for the GPS

module 8 to locate the station, the determination of the location of the 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 fransmission by the station 2, the message including data indicating
the determined location, these steps being reiterated for example at a frequency Fi.

In a communication cycle, the radio node 2 is adapted, during a transition phase,
fo 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 fier.

In 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 radio, and/or of data to be relayed and/or data indicating the location of other
nodes.

In the considered embodiment, the node 2 updates its database 8 by recording
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
operating. These vehicles 20, 21, 22, 23, 24, 30, 31, 32, 33, 34 are similar to the armored
vehicle 1 shown in figure 1 and carry respective allied military teams.

These vehicles give rise fo the establishment of fwo distinct ad hoc networks of
nodes 51 and 52.

Below, the vehicle and the node it contains are identified using the same
references, Furthermore, a module of a node identified in figure 1 with a reference 3t0 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 5.

In this way, the nodes 20, 21, 22, 23, 24 make up the first ad hoc network 51 and
communicate with each other closely by means of a same radio channel r1. Direct radio
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,
23, 24 may communicate with each other by transmitting data over the channel r1 either
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directly when they are within radio range of each other, or by relay between intermediate

nodes of the first network 51.

The nodes 30, 31, 32, 33, 34 make up a second ad hoc network 52 and
communicate with each other very closely by means of a same radio channel r2 distinct
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 2
either directly when they are within radio range of each other, or by relay between
intermediate nodes of the second network.

The communication protocol implement in each of these networks is for example of
the OLSR ("Optimized Link State Routing Protocol") type.

The location messages transmitted by each of the nodes of the first network 51 are
transmitted, on the channel r1, to the geographical neighbors of 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 12, to the geographical neighbors of said node
in the second network as well as to the node 30 as relay-node of the second network as
defined below.

These location messages relative to the first network 51 cannot be transmitted to
the second 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.

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 1, while the node of the second
network b2 indicates its presence on the radio channel r2 and vice versa.

However, it would be interesting, to avoid firing between two vehicles located near
one another 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
course, the invention may be implemented with other location means, for example an
inertial unit, ete.
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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
be implemented between an ad hoc network and a cellular network, or even between two
cellular networks (e.g. operated by different mobile Internet operators).

in one embodiment of the invention, a gateway system 35 is implemented between
the first ad hoc network 51 and the second ad hoc network 52, making it possible to
indicate data between those two networks.

The gateway system 35 is connected to at least one node of the first network 51
and at least one node of the second network 52, which are called relay-nodes. It is
adapted to exchange data with each of said nodes, and to relay at least some of said data
between those nodes, possibly after having performed certain processing operations, for
example for aggregating the location data provided by the relay-nodes, shaping to adapt
to the specific waveform used by each of the networks (in one embodiment, at least some
of these operations are carried out in the relay-nodes themselves, in particular gueuing 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
exampie done using a telecommunications network implementing cellular and/or wired
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 radio. The gateway system 35 is connected to the node 30 of
the second ad hoc network 52 by a telecommunications fink L2, for example radio. In the
present case, the communication protocol used by the gateway system, including the links
L1, L2 and L3, is an IP (Internet Protocotl) protocol.

In the considered case, the IP link L1 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.
The gateway system 35 may comprise one or more IP routers, and any number of hops,
or no hops in addition o the finks L1 to L3, The nodes 20, 23 and 30, as weill 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
netwaorks, by means of the gateway system 36, An IP routing table 10, identifying the IP

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

For 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 software instructions
stored in the memory 7.

in a step 100, as indicated above, each considered node 2 performs location
operations, then broadcasts its location data, by carrying out its location broadcast
function f.+ at a frequency Fi,.1 whereof the value is defined in the memory 7.

In a step 101, the considered node reguiarly receives the position data for the
nodes that are part of its ad hoc network, on the radio channel of its network (r1 for the
first network, r2 for the second network) and as a function of that received data, it updates
the location data associated with the identifiers of those nodes in its database 8.

In a step 102, the considered node determines whether it plays a role of active
relay-node toward an ad hoc network other than its own as a function of the presence
and/or the content of the routing table stored in its memory 7.

Only if the node is a relay-node, for example the node 20, it then carries out the
following steps 103 to 113,

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 nades that are part of the first network 51 stored in its database 8. Typically, this
zone corresponds o 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
gach 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
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
30 of the second ad hoc network 30, by means of the IP gateway system 35, data for
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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 100, 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
zone 72 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 intersection zone Z is non-zero, then in a
step 108, the relay-node 20 determines the nodes of the first ad hoc network 51 located in
the intersection zone, using location data for the nodes of the first network 51 stored in its
database 8y in the considered case, the nodes 21 and 22,

In a step 109, the relay node 20 sends the active relay-node 30, by means of the
gateway system 35, information concerning said nodes 21 and 22 of the first network, for
example, their location data optionally associated with identification data and/or data
indicating the measurement time of the supplied location data.

In a step 110, the relay node 20 receives, from the active relay-node 30, by means
of the gateway system 35, information regarding the nodes 31 and 32 of the second
network, identified by the 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
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.

i in step 107, it is determined that the intersection zone Z is zero, then in a siep
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 fo
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
zone Z2, MIN is the "minimum" function and Distance(x;y) represents 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 Fy; 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
first network of their updated location data and/or for updating the location data of the
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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.

The 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-node 20 are, in the considered
embodiment, afsc implemented by the relay-node 30.

In another embodiment, the relay-node settles for transmitting the location data of
the nodes of its network o the gateway system 35, all of the processing operations for
determining the coverage zone Z1, Z2, Z (steps 103-104, 106-107) determining 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
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
of the second neiwork (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 o provide a geographical BFT service, while
guaranteeing a reduced volume for transmission of the corresponding data.

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
present 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.

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
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the steps identified are carried out in a processing module outside the node, within the

gateway system 35, for example in an 1P node such as the node 41.
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CLAIMS

A communication method between a first and second distinct ad hoc network with
radio communication nodes , said networks being connected by a gateway system ,
the gateway system comprising first telecommunications means with at least one first
node of the first network and second telecommunications means with a second node
of the second network, the nodes being equipped with radio communication means
and geographic location means,
the method being characterized in that it comprises the foliowing 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;
b/ deducing a first , second , respectively, geographical coverage area of the first,
second, respectively, network as a function of first, second, respectively,
geographical location information;
¢/ determining an intersection zone of the first and second geographical coverage
areas;
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
the identified nodes of the second network.

The communication method according to claim 1, also comprising the following step:
f/ sending said identified nodes of the second network, from the gateway system,
by means of said second node , data indicating the collected geographical
locations of the identified nodes of the first network;

The communication method according o claim 1 or 2, wherein the first network and/or
the second network is an ad ho¢ radio communication network.

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

or alf of the steps a/ to d/, are carried out by ad hoc radio communication nodes.
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. The communication method according o any one of claims 1 {o 4, wherein some of

the steps a/ to d/, or all of the steps a/ to d/, are carried out by the gateway system .

. The communication method according to any one of the preceding claims, wherein 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
relative to the location.

. The communication method according to any one of the preceding claims, wherein at

least steps a/ to d/ are regularly reiterated following the transmission by the nodes of
updated location information.

. The communication method according to any one of the preceding claims, wherein if

in step ¢f it is determined that the first and second 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 location of the
nodes is determined as a function at least of said computed distance.

. A processing module adapted to operate in a communication system including a first

network of radio communication nodes connected by a gateway system fo a second,
distinct network of radio communication nodes, the gateway system comprising first
telecommunications means with at least one first node of the first network and second
telecommunications means with a second node of the second network, the nodes
being equipped with radio communication means and geographical location means,
the processing module being characterized in that it is adapted to collect first
geographical location information for the nodes of the first network, said information
being determined and transmitied by said nodes, and 1o deduce therefrom a first
geographical coverage area of said first network;

the processing module is also adapted to determine an intersection zone 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 of the first
network located inside said intersection zone;
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15.

15
the processing module being adapted to receive data coming from the gateway

system and indicating geographical locations at least of nodes 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 ﬁ%st node, said data indicating the
collected geographical locations of the identified nodes of the second network.

The processing module according to claim 9, also adapted to form a message
comprising data defining the first geographical coverage area and to transmit said
message by means of the gateway system.

The processing module according to claim 9 or 10, also adapted to form at least one
message comprising data indicating geographical locations of the nodes of the first
network located within said intersection zone and to transmit said message by means
of the gateway system.

The processing module 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.

The processing module 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
, the deduction of a first geographical coverage zone of the first network, the
determination of an intersection zone and the identification of nodes present in the
intersection zone, regularly, following the transmission of updated location information
by the nodes.

The processing module according to any one of claims 9 to 13, adapted so as, when
the first and second geographical coverage zones do not include intersection zones, fo
compute a distance between the first and second geographical coverage zone, and
determine an update period for the geographical location of the nodes as a function of
at least said computed distance.

A transceiver station adapted to form a node of the ad hoc network and including a
processing module according to one of claims 9 1o 14.
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16. A computer program intended for a radiofrequency transceiver station, adapted 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 iocation information of the nodes of a first network tfo
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;
- determining an intersection zone between said first geographical coverage area and
a second coverage area of a 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
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.



