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ABSTRACT

For designig the radar integrated data network, we construct the network structure with a
spatial hierarchy decomposition scheme. The RIDN can be decomposed into sevaral subnet classes,
those of which are composed of the several group classes of radar sites. In a group class, the com-
munication nodes of a radar site are modeled by the software modules formulated with the statisti-
cal attributes of discrete events, And we get the analysis over the network through the seperately
constructed infra group level models which were coded with the C language,

After constructing the local area network with these infra models through the proper data links,
we got the analysis of the communication performance of inner models and the global network,
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T : transmitter

R : receiver

P : Target
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Fig.2-5. bistatic radar measurment.
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tcp : receive buf size 81492 bytes
i im" 0L 00
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-

S

Fig.5-4. data terminal block diagram of & radar site.
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ip { sevice rate 1000 pkts /s
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Fig.5-5. gateway block diagram of a radar group.
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Fig.5-6. fiber netted terminal blockdiagram.
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Fig.5-7. gateway block diagram in fiber netted group.
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Fig.5-8. state diagram of ip node.
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Fig.5-10. state diagram of tcp node.
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Fig.5- 11. state diagram of appl node.
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Fig.5-12. subnet class structure.
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Table. 5-1. subnet simulation specification
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0.8 100 [
e . N
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L~ 50
0.6 25 { L\
0.5 o ,/\
3 10 0.% 0.6 0.7 0.8 0.9
rime (sec) lan3.e2.ip{0].mean_pksize
8 5-13. lan 3 group ip 7135 8] @) 2l =17] 9} 6] 220 71l
Fig. 5-13. lan3 group ip's mean packet size & histogram
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s ; 250 L i
200 Il |
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1 100 ‘ i
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T8 5-14. lan 3 group ip7] 52l H %l 71718} 8] Ak L
Fig. 5- 14. lan3 group ip's mean packet size & histogram
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Fig. 5-15. 1an3 group ip's mean delay & histogram
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1. subnet bus link

ipel #7) teleli= ot ko ofal bus link &
A9 group &9 LAN3sF LAN4: T &9l n
olat, J13 LAN3®] A 2 why= vh ot iUk

5-2. ALtk o] AT wf 4l 1l
Table 5-2. simulated packet model

Field Ndme4 Type 1} Size(bits)
prcam;]e L ” ir]formatmn 64
7 dst _addr - } integer ’ 18
src —addr : mnteger ? 15
iﬁtﬁype l integer ) I
data j packet 160
7 fcs ' integer ' 32
Fleld Name Type Size(bits)
7 prtdmblt information 64
dst _dddr 7 integer 13
i srcvaddr 7 theger 18
R Vtype O 7integer 16
| data | packet 160
i fésw D integer ] 32
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2. subnet radio link
l\Nl T LANZ = WA A
L BRI B P?J'I

%vf'”l .’",J’l'-‘? eyl 5ele, 173 gk

dilil ole) slod o

L dlojeh 4%

534 E el Aha,

Tabte.5-3. radio link specification,

TX CHANNEL

22 Kbps ddtd mlc L2 Kbps
bandwidth 110 KHz
carrier freq. = 330 MHz

RX CHANNEL

data rate ‘
bandwidth | 110 KHz
carrier freq. ; 330 MHx
noise figure |+ 1.0 dB power 100 W
modulation 1 bpsk

modulation | bpsk

Ad el frale] g vh Aol ofste] 4

PR

L=10log{A /1xd }-
L : loss
A D wave length

d : distance

Y. modulation rate D=

D R/1 R/log:l
R data rate
1 : number of bits per signal element

L : number of differential signal element

lan2.g.rrx0[0] .busy

4] 25 S0 75 100 125 150 175

time (sec)

8 5-16. lan2 Y- 114=41 71 2] busy &,
Fig.5-16. lan2 radio rcv’s busy state,
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lan2.g.rrx0(0).utilization 3.jamming model
LAN13} LAN2 -12) 52 LANOZre] 541 M=o of
1
0.9 - ! gl jamming?i’ NE HAME7) 9ste] cp &1 e o]
0.8
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0.5 Yl ol% WAL i :)»344 Fig=
0.4
3 i
o2 K ]
01 | N H 5-4. jammer 8] o] & | #.
° FE) 3G 55100 125 150 175 Table.5-4. trajectory of jammer.
time (sec) jammer AZE H4 10Z, A& 70 Km
21 §-17. lan2 414 7] o] wilization X#it 400.0 400.0 300.0
- an?2 414 utilize .
571 a)n di rilization. Y #iL 20.0 220.0 393.0
y utilizati j
Fig- anZ radio rcv's utl 23kt 1500 1200 120.0
X 5-5. F27]9] ofE A .
Table.5-5. trajectory of receiver.
receiver AlE b 6()}. ]4; 57Km
X it 100.0  200.G 200, () 300.0 3()().() ')() () 200.0  100.0 100.0 100.0
Y #h3E 100.0 100.0 150.0 200.0 300.0 350.0 300.0 300.0 250.0 200.0
ZFht 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0 5.0
: 1 2 P glou, “1g 520 ¥ 5-30° jammer 2l powerol
: : : byt b Wit A EEAG e dijolu
N
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200m [ \ P e e
i W
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 3egm S S |
IAMMER |
!
: J
100m 160m
12l 5-18. 541719} jammer o] Al 2 . -7%‘ 5-19.jamming a3t «:;4»;’-154
Fig.5- 18. trajectory of receiver & jammer. Fig.5-19. jamming effect block diagram.
Wes= 4 & 9] &AM 7hg o %
J /S==jammer to signal power ratio
_ e - Riu=data rate J=jammer % &
s 5-19% YrHQ) jamming WS ModFal g=azHE  Eu/N=PG/(J/S)
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SNO.Roam.rx[0) .rcvd_power <a> Base.tx (xle-0%)

L I T T A )

time (sec)

12! 5-20. jamming - A A 2] Gl A
Fig.5-20. rcved power without jam.
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& 5-24. 21 & dedo] &) hiorel,
Fig.5-24. histogram of reved signal,

Z18 5-21. 120W jamming Al €] <-4 41w
Fig.5-21. reved power on 120W jamimer.
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218! 5-25. 300W jamming Al ©] 528 @l &) 2o

Fig.5-25. hstogram of rcved power on 300W jammer.

12! 5-22. 300W jamming A ©] 741 4
Fig.5-22. reved power on 300W jammer.
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Fig.5-23. rcved power on 300W jammer.
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Fig.5-26. BER with no jamming.
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& 5-27. 120W jamming A| ] BER.
Fig.5-27. BER on 120W jammer.

. SNO.Roam.rx{0].ber <=> Base.tx ({xle-0§)
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712l 5-28. 300W jamming ] ¢] BER,
Fig.5-28. BER on 300W jammer.
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SNO.Roam.rx{0).ber <=> Base.tx {x1e-06)

2l 5-29, jarnming ‘- Al 41 53¢ o) BER 4k,
Fig.5-29. received power vs. BER scattering diagram
with no jamming.
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12! 5-30. 300W jamming Al 213 4 < o) BER 2F¥ &
Fig.5-30. received power vs. BER scattering diagram
on 300W jammer,
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