Dev 54000
Master

Dev #4001

Point-point

Dev #4000
Master

Dev #4002

Mesh

Dev #4002
Dev #4001
Dev #4000
Master
Dev #4007
Dev #4006

Dey #4001

Dev #4003

Dev #4005

Dev #4004

Topologia systemu Clan

Dev #4000
Master
- r
Proste skalowanie zasobow
W —Sograoh =
M3
guz
g M
= mo:
1 ! st 1. cure 002 sogs '
~ Slot graph |
Maximum overall bitrate 48 Mbit/s
Maximum device and slot number 8

Bitrate per one device

Transmission Overall Bitrate
Mode [Mbit/s]
MaQ 48

M4 24
M3 12
M2 6
M1 3
Mo 1.5

Clan - TDMA IP Base

RF bandwidth
[MHz]

20

20

10
5

2.5

min. 166 kbit/s
max. 41.33 Mbit/s

Modulation

QAM16
QPSK
QPSK
QPSK
QPSK

QPSK

@@@

Relay

{up to 8 devices in chain)

Dev #4000
Master

Dev #4002

Mesh / Mixed

Dev #3001 Dev #4002

Dev #4000
Master

Dev #4006

Dev #4005

Dev #4003

Dev #4004

Dev#4003



Transmit & Receive antenna

Transmission on output connector:
X1 or X2

s -

Reception oninput connector'

RX1 or or RX1&RX2 diversity
Antenna types:
- Omni
- Directional

- 2x4 Patch antenna array system, switched
from slot-to-slot with dynamictracking,
controlled from Clan device using Antenna
MUX LVDS interface.

H.264
MPECUAVC VIDEO CVBS IN
N Analogvideo source for embedded

H.264 encoder.
Audio and Video stream can be
sentvia radio link to specified Clan
node or to any network recipient.

Connector: SMA F

H.264
MPECHAVC VIDEO CVBS OUT
X NTSC Analogvideo output from

embedded H.264 decoder.
Audio and Video stream can be
received and decoded from
specified Clan node.

Connector:SMA F

~ = VIDEO = . e USB 2.0 e €

~ W ouf wisc P ronanox Chagctias D N oD Wt 99
-~ v v Av AV N -~ b4

Interfejsy urzadzenia Clan

@) TXIRXY ©crs T pRx2 ()

CLAN
TDMA MULTIROLE RADIO

4?0 MISC
Microphone LR, mic. Power supply
ﬂ 3.3V, headphones, statuslinein,
statusline out, on/off, +12V power

2 supply output.
O Connector: DSUBO9 F
10101 RS 232/422/485
Transparent asynchronous serial
portinterfaces for communication
- with remote connected devices e.g.

PTZ camera.
Connector: DSUBO9 M

&/

Clan - TDMA |P Based Multirole Radio

RX TX DC POWER

—, —
—_——

,0“)) GPS Antenna
Active: 3.3V / Passive

@ Connector: SMA F

Status LEDs
DC POWER

.—Power/ Work mode

RF Transmission
RF / Link Synchronization

RX TX

DCIN 9-32v DC
Power Source Input
Connector: Erker M

o€®

’mzu
L USB USB 2.0 HOST

Two port USB Host for USB Device
q, handling e.g. Mass Storage Devices
Connector: USB AA

— )

USB 2.0 Device

L USE
USB Device for system monit. &

ﬁ configuration, firmware update.
Connector: USB B

LAN
Main network interface, Clan
system monit., configuration and
A/V streaming
Connector: RJ45

ETHERNET
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Transmission in slot:

Clan Slave 2
Transmissjpp-i;nl sflqt 3

Clan Slave 1
Transmission in slot 2
Slot graph

Link Mode

708kbit/s

time

1 /4 Widok pracy systemu Clan w topologii mesh z antenami dookdlnymi.
Urzgdzenie Master transmituje pakiety IP w slocie 1 z przeptywnoscig 708kbit/s, pozostate urzagdzenia odbierajg w tym czasie

| Multirole Radio

sygnat z Mastera. Clan
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#-w ClanSlave 3

Y 4 “* Transmission in slot 4
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Clan Master oo 8 SN
Transmission in slot® '

Clan Slave 2

Transmission:in-slot 3
sile historique de Pariy
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.':’“ - y Chinon
ClanSlave 1
Transmission in slot 2
Slot graph

Supra &

MaG
M4
M3

M2

Link Mode

M1

MO

2 / 4 Widok pracy systemu Clan w topologii mesh z antenami dookdlnymi. time

Urzgdzenie Slave 1 transmituje pakiety IP w slocie 2 z przeptywnoscig 1,42Mbit/s, pozostate urzgdzenia w tym czasie odbierajg

sygnat. Clan - TDMA IP Based Multirole Radio
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Transmission in slot:l
Clan Slave 2 A

Transmission:in:slot 3
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Clan Slave 1
Transmission in slot 2
Slot graph

M4Q
M4
M3
M2

Link Mode

M1

MO

3 / 4 Widok pracy systemu Clan w topologii mesh z antenami dookdlnymi. time
Urzgdzenie Slave 2 transmituje pakiety IP w slocie 3 z przeptywnoscig 17,33Mkbit/s, pozostate urzgdzenia w tym czasie odbierajg

sygnat. Clan - TDMA |IP Based Multirole Radio
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“*““"‘ Transmission in slot 4
@ | Ponce

Vinnaly e Wets

Clan Master
Transmission in slot%

Clan Slave 2

Transmission:in-slot 3
site historique de Park

wonales -

Clan Slave 1
Transmission in slot 2
Slot graph

M4Q
M4
M3
M2

Link Mode

M1

MO

4 / 4 Widok pracy systemu Clan w topologii mesh z antenami dookdlnymi. time

Urzadzenie Slave 3 transmituje pakiety IP w slocie 4 z przeptywnoscig 1,33Mkbit/s, pozostate urzagdzenia w tym czasie odbieraja
Sygost Clan - TDMA IP Based Multirole Radio



Switchable sector == == mm == (C|an [P Radio Link

antennas with TDMA sync. —— | AN

Panorama
COFDM Radio Link

LAN / WAN "
(Internet)
\
Musvnan
AL
B Lo
[} i e e
. .
Analysis and monitoringy i kb Muha o
ANRIOE i piiaiRme
center
aloger du M
W

Cavhadnle fumnte-Cron

M Kk
M u -
[ Vin, ¢ LA
Avxocinlion i
Uewrgey ooy | " "
Pai omape ®
(inlerie Nesuboirg Wou
Delitaly \
Corlaill
00 EOuCANON Giouy
>
-~ -
Archives nationales
Hotel Deaubourg ) wile historique del
) Le Comptolr a Musée dos Archives
des Archives = Nationales
(hinon
Thédtre de [Fssalon
¥ Supra & Sectour X L Petle

Przyktad wykorzystania systemu Clan z punktem dostepowym wyposazonym w dynamicznie przetgczany (slot-to-slot)
system anten patch-owych i stacje mobilne ze wspoétpracujgcymi urzgdzeniami IP (kamera IP, Panorama, PC,...).

~J

Clan - TDMA IP Based Multirole Radio



== == (lan IP Radio Link
Clan Slave 2| 1: IP packet flow

path

Clan Master

i
I
I
I
P — % i
I
| |
|

-
é»-------
| ]

Mobile Command Center,

Clan Slave 1

Slot graph
M4Q o 9

M4
S M3 . : : :
S : : g £
E 24 T 1 L e B LG ] B B T O e D D
= Master Tx rate: Slave 1Tx rate Slave 2 Tx rate
5 M1 354kbit/$ .................... 43Mbit/$ ........................................ 43Mbit[$ ....................

(¥ Ta ) ————— dooncassonoanooooo. | ERRERRRRSRRRRRRE erenennnnenas G L AR I

Przyktad wykorzystania funkcji trasowania pakietow IP w systemie Clan.
Mozliwosc trasowania pakietow zwieksza zasieg tacza radiowego systemu Clan. Dupleksowa tgcznosc¢ miedzy skrajnymi nodami moze
byc utrzymywana za posrednictwem nawet 6 nodow.

Clan - TDMA |IP Based Multirole Radio 8



== == mmmm Clan [P Radio Link

. Przyktad wykorzystania systemu Clan jako
~ systemu tgcznosci poktadowej pracujgcej w




Rx patch & Tx omni antennas
—
= /’_f', = ——— w T m,' - H

- Clan Slave
i Transmission‘in'slot 4
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, Clan Slave
Clan Slave : Transmission in slot 3
Transmission in slot 2
Slot graph
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1/ 4 Widok pracy systemu Clan w topologii mesh z systemem anten patch dotgczonym time

do urzadzenia Master

Clan - TDMA |P Based Multirole Radio



Rx patch & Tx omni antennas

,,v Clan Slave™ " .

Transmissionin-slot 4

T TR <
co o ClanMaster L =€
i "Tfansn‘ion inslot 1 . ;’
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-~ L Ll.‘L : ,
ey H ;’ 1 QU m”;} (U
Dohitaly
It & ,, w:‘: Rue Rambutes
, Bo Wowy
s dttasaon £ Clan Slave
Clan Slave : Transmission in slot 3
Transmission in slot 2
Slot graph
MG
3
Q
x
2
-l
2 / 4 Widok pracy systemu Clan w topologii mesh z systemem anten patch dotgczonym time
do urzgdzenia Master . , _ _ .
Clan - TDMA |IP Based Multirole Radio 11



Hotel Ueaubourg

Suprn 9

Rx patch & Tx omni antennas

Antenna“MUX; RF signal

e

Delitaly

Clan Slave™" -
Transmissionin-slot 4

S Y 4
L o o / R Y 4
ClanMaster w R R ,I
“Transmission in slo / ]
/
1 ,,
N\ s ,
Do 2 s R ;?;\\ 'I
A

“"Clan Slave

Archives nationales
de Paris

d X

Le Comptoir o Musiw des
des Archives * Nationalea

Chinon

Clan Slave
Transmission in Aot 3

Transmission in slot 2

Slot graph

M4Q
M4+

Link Mode

MO+

M34
M24
M14

3 / 4 Widok pracy systemu Clan w topologii mesh z systemem anten patch dotgczonym
do urzadzenia Master

Clan - TDMA |IP Based Multirole Radio

time

12



Antenna“MUX; RF signal

~ Rx patch & Tx omni antenhas

Uinzvfimin e

g
27 ¢ ClanSlave™ " .
Transmissionin-slot 4

/4
‘ U4
ClanMaster = 4
“Transmissionin slot 1 &= «, 4
" §,,
X
. Clan Slave
ClanSlave ' Transmission in slot 3
Transmission in slot 2
Slot graph
M4Q
=
Q
x
2
-
4 / 4 Widok pracy systemu Clan w topologii mesh z systemem anten patch dotgczonym time
do urzadzenia Master "

Clan - TDMA IP Based Multirole Radio



== mm == mm (C|an Radio Link

Switchable sector antennas

Switchable sector antennas
with TDMA sync.

with TDMA sync.

IP / Analog Camera

LAN / WAN

B g ey T =
(Internet)

' Clan Master

:‘ '///)»D)

WIe

\ L)
\ L gl

1 aanm ) eyt o i ) b 4

E o Wi \ # | d Panca

Analysis and monitoring
center

4
I‘\,‘V‘ " Vol
- N /
Avaocinion \ ,
wrgey Fomih \ %
\ /4
\ U4
\ 4
\ /4
\\ ,l
= *
Hotel Ueaubourg \ l nx:“M )lﬁ Aty
o Musée dos Arc m\
“ Nationales .
;; o - 2 \Q\’

Thédire de I'Fasalon &

" Supra @ S L Derle
Przyktad wykorzystania systemu Clan z dwoma nodami wyposazonymi w dynamicznie przetgczane (slot-to-slot)
systemy anten patch-owych.

Clan - TDMA |P Based Multirole Radio 14



Clan Master

.......

ClanSlave

Clan Slave Transmission in slot 3

Transmission in slot 2

Slot graph

Link Mode

708kbit/s

1 / 3 Przyktad pracy systemu Clan w tgcznosci miedzy stacjami mobilnymi z wykorzystaniem systemu time

dynamicznie przetgczanych (slot-to-slot) anten patch. Urzadzenia Clan sledzg potozenie pozostatych urzadzen i do

transmisji lub odbioru wykorzystujg okreslone segmenty systemu antenowego.
Clan - TDMA |IP Based Multirole Radio 15



Clan Master
Transmission in slot 1

Wity

‘u

Clan Slave
Clan Slave, s Transmission in slot 3
Transmission in slot 2 .
RagE Slot graph
(LS
8 M3
=
f M2
S m
MO+
time

2 / 3 Przyktad pracy systemu Clan w tgcznosci miedzy stacjami mobilnymi z wykorzystaniem systemu
dynamicznie przetgczanych (slot-to-slot) anten patch. Urzadzenia Clan sledzg potozenie pozostatych urzadzen i do

transmisji lub odbioru wykorzystujg okreslone segmenty systemu antenowego.
Clan - TDMA |IP Based Multirole Radio 16



Clan Master

"""""

ClanSlave

Clan Slave Transmission in slot 3

Transmission in slot 2

Slot graph

MaQ

Link Mode

3 / 3 Przyktad pracy systemu Clan w tgcznosci miedzy stacjami mobilnymi z wykorzystaniem systemu time

dynamicznie przetgczanych (slot-to-slot) anten patch. Urzadzenia Clan sledzg potozenie pozostatych urzadzen i do

transmisji lub odbioru wykorzystujg okreslone segmenty systemu antenowego.
Clan - TDMA |IP Based Multirole Radio 17



