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Claims

#

A method for integrating network subscribers into a timgﬁ

synchronised ad-hoc network (100) with the following ¥

method steps:
- formation of individual clusters (30,40,50,70,8Qf in
each case of regionally adjacent network subscriﬁérs

(1,2..,19,20),

&

- time synchronisation of the network subsc;ﬁ%ers
(1,2..,19,20) within every cluster (30,40,%@{70,80),

- selection of one network subscriber (7yﬁét the periphery
of every cluster (70) in order to ideqp{fy at least one
network subscriber (21;21,22,23) to ?g integrated into the
respective cluster (70) and . “

- time synchronisation of the ne}ﬁbrk subscribers (5,7;7)

of the respective cluster (70;70’;70’’) with every

s
identified network subscriber® (21; 21, 22, 23).

e
5

A
V3

The method according to gi%im 1,

characterised in that gfy

the identification of’ét least one network subscriber
(21;21,22,23) to befintegrated into the respective cluster
(70) is implement a repeatedly, in each case with a

different selecfed network subscriber (7).
v
&

The methodﬁgi;ording to claim 1 or 2,

charactgfﬁsed in that

I
the se}%cted network subscriber (7) is restricted to those

netw@%k subscribers of a cluster which are positioned

w%ﬁhin the transmission and/or reception range of a
¢

i . . , ' .
Previously specified maximum number of network subscribers

oF

each associated with another cluster.
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The method according to any one of claims 1 to 3,
characterised in that

the selected network subscriber (7) is restricted to thoseJ;g
network subscribers of a cluster which are positioned
outside the transmission and/or reception range of every“

network subscriber of all other clusters.

The method according to any one of claims 1 to 4ﬁ;f
characterised in that ,;

the time synchronisation of the network subsq;{bers
(1,2...,19,20) of a cluster (30,40,50,70,80)’yg implemented

in each case within first time intervals ;&1) of known,

fixed length (AZ;) which are spaced fro?fone another with a

statistically fluctuating time spacigg/(dzﬂ.
g

I

4
/

¢

The method according to claim 5, }{

ol

characterised in that JY

the time synchronisation of E@é network subscribers
(1,2..,19,20) of a cluster (3%,40,50,70,80) is implemented
by a network subscriber of the respective cluster which is
positioned in the transg%ésion and/or reception range of
all other network su%g%ribers of the respective cluster

and, in a first timgfinterval (Z1), transmits an
g

information knownfﬁo all network subscribers (1,2..,19,20)

&

of the ad-hoc gg%work (100) for the time synchronisation.

4
o

The method §€;ording to claim 5 or 6,

characte;?ﬁed in that

the tim§féynchr0nisati0n of the network subscribers
(1,2nyﬁé,2o) of a cluster (30,40,50,70,80) is omitted if

4 ' . .
the Aiumber of network subscribers in a cluster is not

&
&
changed.
i

7
The method according to any one of claims 1 to 7,
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characterised in that

the selected network subscriber (7) transmits an
information searching for a network subscriber to be
integrated in order to identify at least one network &
subscriber (21;21,22,23) to be integrated into the &

respective cluster (70;70';70""). &

The method according to claim 8, 4
characterised in that rd
a network subscriber (21) which is disposed ;ﬁ:the
transmission and/or reception range of theﬁéglected
network subgcriber (7) and intends to in?ggrate itself
into the ad-hoc network (100) acknowlegges the information
searching for a network subscriber tgfke integrated in
order to identify a network subscr%g;r (21;21,22,23) to be
integrated into the respective c%d;ter (70;707 ;70" ") .

&

4
10. The method according to claiQKB,
y:

characterised in that ,fh

a network subscriber (Zlyf;hich is disposed in the
transmission and/or re?é;tion range of the selected
network subscriber (}f:and belongs to a cluster of network
subscribers (21,22F§g) synchronised with one another which

intend to integrafe themselves into the ad-hoc network

(100) acknowledd@es the information searching for a network
il
subscriber tgﬁbe integrated in order to identify the
Q

&, . , .
network subscribers to be integrated into the respective

cluster. .
# /‘{
g

/
11. The méthod according to any one of claims 1 to 10,

s
£

chgiacterised in that

S ,
ﬁn individual network subscriber (21) or a network

!/ subscriber (21) associated with a cluster of mutually

A

synchronised network subscribers (21,22,23) which intend/s
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13.

14.

#

to integrate itself or themselves into the ad-hoc network S
(100) transmits an information searching for a time- v

synchronised cluster.

The method according to claim 11,

characterised in that

a selected network subscriber (7) of a time—synchrgnised
cluster (70) which is disposed in the transmissiqﬁvand/or
reception range of the network subscriber (21)1;
transmitting the information searching for ajﬁime—
synchronised cluster acknowledges the infopmétion
searching for a time-synchronised clusten'in order to
identify the network subscriber or subgéfibers
(21;21,22,23) to be integrated into Qhé regspective

cluster.

The method according to claim 9;:10 or 12,
characterised in that
the transmission of the infﬁkmation searching for a
network subscriber to be ﬁﬁtegrated, the information
searching for a time—sxﬁ@hronised cluster and the
acknowledgement is impﬁemented within previously
N

specified, second t;%e intexrvals Z,.

&
The method accogéing to any one of claims 1 to 13,
characterisedgﬁn that,
after the ig%htification of at least one network

4

subscribqgﬁto be integrated, every cluster is divided as
requireﬁ#into several clusters in order to provide
clus%gks in which at least one network subscriber is
avgglable in each case within the transmission and/or

Egbeption range of all of the other network subscribers of

gfihe cluster.
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15. The method according to any one of claims 14, &

characterised in that

the time synchronisation of the at least one network ;
subscriber identified for integration into the respectigé

5 cluster with the previous network subscribers of the jﬁ
respective cluster, which is either undivided or digfaed
after the integration of at least one network subgé;iber,
is implemented within a first time interval (lef%ollowing
respectively after a second time interval (Zﬁ@f

10

16. An ad-hoc network (100) with at least one Eime-

synchronised cluster (30,40,50,70,80) 1n each case of
regionally adjacent network subscrlbers (1,2,...,19,20)
and at least one selected network s%bscrlber at the

15 periphery of the respective time—g&hchronised cluster
(30,40,50,70,80) for the determ}ﬁgtion of at least one
network subscriber to be 1ntegrated into the respective
time-synchronised cluster (3@ 40,50,70,80), especially for
the implementation of a mewhod according to any one of

20 claims 1 to 15. ﬁ

17. The ad-hoc network a ”ording to claim 16,
characterised in thét
the selected netgork subscribers are each positioned

25 within the tran&m1551on and/or reception range of a
previously spec1f1ed maximum number of network subscribers

each assoc1ated with another time-synchronised cluster of

the ad- h@c network (100).

f

ki
/

£ . .
30 18. The Ad-hoc network according to claim 16 or 17,
cgéfacterlsed in that
éhe selected network subscribers are each positioned

f
f outside the transmission and/or reception range of every
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network subscriber of all of the other time-synchronised

clusters.




19

CLAIMS

1. A method for integrating network subscribers into a time-synchronized ad-hoc
network, comprising:

forming at least one cluster, each comprising a plurality of regionally adjacent network
subscribers;

time synchronizing the network subscribers within each cluster;

selecting at least one network subscriber at a periphery of a respective one of the clusters
in order to identify one or more further network subscribers to be integrated into the
respective cluster; and

time synchronizing the network subscribers of the respective cluster, to which the one or
more further network subscribers are to be integrated, with each of the one or more
network subscribers to be integrated in the respective cluster; and

wherein the time synchronization of the network subscribers within each cluster is
performed within a first time interval (Z;) of a fixed length (AZ,), which are spaced from

one another with a statistically fluctuating time spacing (dZ,).

2. The method according to claim 1, wherein the identification of the one or more further
network subscribers to be integrated into the respective cluster is performed repeatedly, in

each case with a different selected network subscriber.

3. The method according to claim 1, wherein the selected network subscriber is selected
from network subscribers of a cluster that are positioned within a transmission and/or
reception range of a previously specified maximum number of network subscribers each

associated with another cluster.

4. The method according to claim 1, wherein the selected network subscriber is selected
from network subscribers of a cluster which are positioned outside of a transmission and/or

reception range of each network subscriber of all other clusters.
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5. The method according to claim 1, wherein the time synchronization of the network
subscribers within each cluster is performed by a network subscriber of the respective cluster
that is positioned in a transmission and/or reception range of all other network subscribers of
the respective cluster, and wherein, in a first time interval (Z;), the network subscriber of the
respective cluster transmits an information known to all network subscribers of the ad-hoc

network for the time synchronization.

6. The method according to claim 1, wherein the time synchronization of the network
subscribers within each cluster is omitted if the number of network subscribers in a cluster is

not changed.

7. The method according to claim 1, wherein the selected network subscriber transmits an
information searching for a network subscriber to be integrated in order to identify at least one

network subscriber to be integrated into the respective cluster.

8. The method according to claim 7, wherein a network subscriber that is located in a
transmission and/or reception range of the selected network subscriber and intends to
integrate itself into the ad-hoc network acknowiedges the information searching for a network
subscriber to be integrated in order to identify a network subscriber to be integrated into the

respective cluster.

9. The method according to claim 7, wherein a network subscriber that is located in a
transmission and/or reception range of the selected network subscriber, and belongs to a
cluster of network subscribers that are synchronized with one another and intend to integrate
themselves into the ad-hoc network, acknowledges the information searching for a network
subscriber to be integrated in order to identify the network subscribers to be integrated into

the respective cluster.
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10. The method according to claim 1, wherein one of an individual network subscriber and
a network subscriber associated with a cluster of mutually synchronized network subscribers,
which intend/s to integrate itself or themselves into the ad-hoc network, transmits an

information searching for a time-synchronized cluster.

11. The method according to claim 10, wherein a selected network subscriber of a
time-synchronized cluster, which is disposed in the transmission and/or reception range of the
network subscriber transmitting the information searching for a time-synchronized cluster,
acknowledges the information searching for a time-synchronized cluster in order to identify the

network subscriber or subscribers to be integrated into the respective cluster.

12. The method according to claim 8, wherein the transmission of the information
searching for a network subscriber to be integrated, the information searching for a

time-synchronized cluster and the acknowledgement is performed within time intervals Z,.

13. The method according to claim 1, wherein, after the identification of the one or more
further network subscribers to be integrated into the respective cluster, each cluster is divided
as required into several clusters in order to provide clusters in which at least one network
subscriber is available in each case within a transmission and/or reception range of all of the

other network subscribers of the cluster.

14. The method according to claim 13, wherein the time synchronization of the network
subscribers of each of the at least one cluster, to which the one or more further network
subscribers are to be integrated, with each of the one or more network subscribers to be
integrated in the respective cluster, which is either undivided or divided, is performed within a

first time interval (Z,) following respectively after a second time interval (Z5).

15. An ad-hoc network, comprising:
at least one cluster, each comprising a plurality of regionally adjacent network subscribers,

wherein the network subscribers within each cluster are time-synchronized via a
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synchronization performed within a first time interval (Z;) of a fixed length (AZ;), which
are spaced from one another with a statistically fluctuating time spacing {(dZ,); and

at least one selected network subscriber located at a periphery of a respective one of the
clusters, wherein the at least one selected network subscriber is selected for a
determination of one or more further network subscribers to be integrated into the
respective cluster; and

wherein the network subscribers of the respective cluster, to which the one or more further
network subscribers are to be integrated, are time-synchronized with each of the one or

more network subscribers to be integrated in the respective cluster.

16. The ad-hoc network according to claim 15, wherein the selected network subscribers
are each positioned within a transmission and/or reception range of a previously specified
maximum number of network subscribers each associated with another time-synchronized

cluster of the ad-hoc network.

17. The ad-hoc network according to claim 15, wherein the selected network subscribers
are each positioned outside of a transmission and/or reception range of each network

subscriber of all of the other time-synchronized clusters.



