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4- Preamble
5- Modulation

doddo —)

58 Jloyl b1y aimsly (odlS58 Wl &5 sl gal B 3k
Jusl o] o Sledbl Jlol 5l 6ySslr amiiys 5 (S oSl
b lS 5 i e e il S (b 1 S e
ozl 008 b (slaghy) plo @ Cund O] Gblpe @ 4y
caz babls g5 onl o Jo)) JiSw A3lasas ool s
L aSssbar oo Sl 59,0 el SlbLS,l e eslan
(olai and 5 Sglite Jol> (sl uils 8 b JLSew JLol & a2
 alebs 3 Shos ¢ o5 uilS B iz b o po PLSTL Ol oo
Jshie slahy) aSnl ay azgi LI 05 axlse o JSin L
Ot i bliays LS 5 lamige 0 g5l S]
Sz olb>de o blSew g9 (pl Wi She (oS B
arsi b sl sla b 5o anil e sl caodl 1l Sy 2SIl
lsas el all ey bl ol 5l sslil Conl 4
ol 5o (bl S Gl Gln g S Slisdos (ol
Gl olie sy Alie ol o [V-Y] el ons plil 059>
ot ) odlS 3 iy las ailels Ky 0 5 ot oL
@D (P 8 in e S50 S oSk Lo
Ul oz 5l Glive gla U5 Lyls Jlasl b o] o Slas

20,8 oo bl giloand gl cwyy g 0 pmeris

alole (lyb (6l oudazd, 8 iy Olusged -Y
0 iz JUUS I 510 abilio gl (omdlS 3 S0

5y Shas 0 jeansiz JUIS o ilS 3 o bl oSepl &l
O PR du.‘!)f ).'2:.3).) aslels

b oy polie ool f in ln ogp 4l dllds adgs o @
2L &S Gygep b aiind plp pa b g )0 (o e 4
2 6t Bl few S sk plp an B sun Gl
Y] sl acalss wslS 3 3y ailobe o, Shee
23,5 iy JUIS slos s (sl " JLiglils sunsus S, @
AU (65 5 0amiSaS 5 Shoe a5l (sl iz ed el 00
S hee S ogdhe wifls (g 50 o sl & Ll JUS s
[£-0] 55,5 oo ool ailh 5 olisS il L Jsbo b5 wo )

1 System
2- Convolutional
3- Interleaver
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5- Burst Error
6- Pseudo Noise
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1- Orthogonality
2- Baud Rate
3 -Synchron

4- Preamble
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1-Constraint Length
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4- Spectral Analysis

1- Hilbert
2- Finite Impulse Response
3-DownSampling



1FAF 3l oY o)lods (pitid Jlw € Jole pud aidlag» x93 — sole aolilad

OA

o B 2Ly -A-0
IS il oo e (9,51 oty ol (g3l S
el (2035 9 (2o odee iFu g0 g Sl 00T )3 (63955
355995 9l eS8 (3lm g, 45 358 ax g Wl 39 o0
oS ol Gl (58 (oo alins i ST ol g5l g S
i 5l Sl 5o 5 090 Sla JUSew & pbews
Gl o 8 (Bly GulS B L) e jeid] a5 0nl U yled

RET- N

b Gl )3 g o 8w loadeen o LS 55 b,
03 59 iy ($8L,0 sbaaiges 5l aS Ojgo (nay 0l o0 plox]
W35 )99 b (o Jlyie Cglitte (il5 3 90 )0 (m) 2T
33 OS5 51l (il 2 98 52 o8 Sl ) (512 2T oL 05 o0
b plos Gl FFT (39,5 cab aS eyl 5l om acil pol> ]
00,91 Cmwods o] Sl il o dmle 0 Sl foan
oaede J5 5l o 8 il 380 (S S pl 4 az i L g 350 o
Gilwlaz uilS 3 V/F 5l 50 ojlasl g il 3 el el
ey 0 (lS 3 Cudl iz S8 (e a9 o Gl
38 sdmal sy il 3 las jlade .ol auglg FFT cds 4
JUB 51 m JESem sl Sy (293 sladises 40 2o,
LYV 0] ogi e Jleel Jlud

ol oo, -1-0
a5 oS B e, llas Lail 2,8 Ly (lS 5 s,
Gilwlaz bl 3 VT 5l 50 uils 3 slas coguss o ol
(F) JS—b & j90an ilS,8 Sbo, adl> ( Sob loged 05 13
48,5 515050 (609, Olgieds Jromr Sy sladiges o 40 5 il oo
D s

5 Uas o (6,8 paeal S 045 (e cdil> ol 4
Aled o oolaiwl (F) Jgo,8
r,—r,

N 41
P 2r,

s AL % ol b o il ezl ojll Ty s Ty ol 0 o5
292 3 o widlige )l Ty (b ojlail a5 JUSw 51 5ol
o Cdl Gl gl il gl 580 lade il LS S
20,5 (oo Jloel (Jld JUS 5l oy U Sl Soky (29>
LV Y] S o los aslsl 5 00ls (3510 5 Jbojo (uilS 3 obs,

P

olej Loy -V-0
. O L \

=30 ooy Sl (sl 00 S 50 oy (53l S JS o
Glo bS5 51 S el Do g o S sladigad £9,5
a8 S iy pley plas, Glr a5 (o5, sl oe plnil (8L o
45;.13[.».».0 suuybuob [“J)SJ"‘J &)‘JW‘ U"‘ Sl 00l
Gl g oolaiwl oo J1, 8 _8ly slmools Jlow)l 51 J—3
u)9.w oslaiwl [“")3)"“’ )‘ as Cond 6)9}«@ Lo.o.’> L)L") LS)L“JQSJS""“
551 5 el ol iy S 3 5l St 5l o8 o0
dalgs 1 Sl e ds ilS B 0 yg S it oolaiul ]
.\)5.3

Oley pledcam )0 o yidon 005y oS Sl (55l ylo e
o3b 0 plas jo Jlgie Joows 50 b aiilowe 5l aS o lo 13 Uas
Cawsts |y gloj Uz lake 005y creds opl .l co sy TA
oty (ke (oS b ooy (o) Shol e 35100
Bgd o drlone (V) Jgo 2 O )90t & abml> o)
r,—r,

— D)
2(r, +1,)

& =
o5lasl 4 Il slapuils 3 js a9 it Ty g 1 T o a8
s3boolesen osb Jsb 53 8 doas 51T 4 5 b o 31T 7
Sl e 450l Sz i ail> iluplejes ik s
s, aas calons Shb S o jho Cwew 4 & ol
30 0dal Cwdd 8o (gojlal 4 oS cawo |y ailele cdo ;g
Ol 53 SRSU Dl & (8lge )3 524 30 00 45 0S5 Sloo,
sl 31 o 00,8 SLLS jo IS cldlaoes o e &y
ool F,5 3 Jais g aiils il Jlafe 45 ail g goule;
s3ls i () JSi 5o ol obs, ail> (Sl jloged il oo
Soban Sboj slas zoral gl odelcawwody asel .ol ouls
oS ooy B 85300 Jlael b JUIS 31 oy JUiSoms ol
SO sl o s cigds oo gl piwl FSK o geialgans ol y

Y] st Joos
; i
$2109 Glhoa| 428 i :_ n-n
- r A +1)
e
ol

Sl _;m.‘-c,m;

ol oo, 4l (S3h lages 1(8) JSCi

1- Synchronization
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Design, Simulation and Evaluation of One Anti-Jamm
Frequency Hopping Communication System
in Multi-Path Channels

M. Khodavirdizadeh, A. Amin~

Abstract

One of the main concerns in communication systems is transmission and data security which
implies immunity against interferences and security against eavesdroppers. Nowadays, frequency
hopping is considered as a powerful technique in communication systems for combating intentional
and non-intentional interference which provide transmission security. Implementation of these
systems in multipath communication channels along with low bit error rate is of most importance.
In this paper, regarding to jamming effects on transmitted signals in multi path channels, a pair of
receiver and transmitter of a frequency hopping communication system are designed for defeating
interference and preserving synchronization. A survey on bit error rate of the transmitter and
receiver pair in synchronization and operational modes is carried out via Simulating designed
system and testing it in different channels including AWGN, Rayleigh fading and multipath
channels. Bit error rate graphs of our design simulation shave less than 0.5 dB variation with the
best existing results for same BER. As for good operation of time and frequency synchronization
blocks, practical implementation of suggested frequency hopping system is justified for multipath
channels.

KeyWords: Frequency Hopping, Synchronization, Acquisition, Tracking, Multipath Channel
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