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An anti-multipath technique--Sweep-Spread Carrier modulation

SHI Wei-xin, ZHANG Xin
(College of Marine, Northwestern Polytechnical University, Xi'an 710072, China)

Abstract: Underwater channel is a multipath, complex fading channel, which badly affects the data-rate and the per-
formance of underwater acoustic communication. Anti-multipath is an important measure to improve the performance
of underwater acoustic communication. A new modulation method - SSC (Sweep-Spread Carrier) is studied in this pa-
per. Through the simulation with actual data of underwater acoustic channel, the anti-multipath performance of SSC is
investigated and the anti-multipath algorithm simplified. The basic idea of SSC is that the continuously variable fre-
quency of the carrier is used to change the time-delay caused by multipath channel into frequency interval, and so the
multipath-signals are separated in frequency domain, which well overcomes the intersymbol interference (ISI). The ef-
fects of the different multipath channels and the different parameters of SSC for a given channel on the performances of
SSC are analyzed. Simulation results confirm that the SSC modulation method has a good performance of an-

ti-multipath for appropriately selected parameters.
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Fig.1 Diagram of sweep-spread carrier signal
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Fig.2 Spectrum of coherent output of received SSC signal

EXTE 2 BHATOT R, SR SCHER[3]H 45t
SSC {5524, WHAEH N 40~80 kHz, A4
K wp=10kHz. fHILH, {FERHA 5 KEFHT
7K FE A AR, {5 b SNR=12dB. 11 2 v L,
P55 5 AN SSC F 5K E, SN2 RE 514
B BT, EEEEARE S AR A .

P OSCHR[3], 2 AR5 5 oA 1) i 26 [
Aw; 5212055 2 RIIHE ¢ 2 B CR A

Aw,=2mr,

T, A I Al A R (BN DB A )l R A A
LB 2R, W H SSC {5 S A ik v, M
FAARMR, RSP, MR 2R
155 AT 3 A9 BIAR A Moo 25, 3l v o v i
8] T4 52

2 -9 R A R S

15 BT 21 14 5622 BPSK 1A% g AH AT Gt 145
5, RIS L SSC M, LK LA G L . (R
WesAE 5 B e B AL SSC 5 S AH MY, SKiE)E
WA URBR AR 4y, RIS T 2 B IR A
T X S AT AR AL E A T A 3 () 20 E D
BEZRE SR LS. M T ESEggdMk
fiE T BB AT, BT DLRT B BHE S R e, KR
HRIGTE B o SSC A5 5 I il fg i 1) I BEAE Bl e 3
iR



B 4 1]

AVYETRES . — U E 242 - R R EoR 371

}?‘Ej »BPSKiJﬁ%U—»sscuﬁﬁaﬂ—» ;’gf‘g |

AT T | [fem

Ca [ i ] i ] s
2
it AHSSCLE &
(il

B3 SSC i il Jst BAE &
Fig.3 Schematic diagram of SSC modulation
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Table 1 Data of Channel-1 and Channel-2
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Fig.4 Spectrum of received signal in Channel-1
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Fig.5 Spectrum of received signal in Channel-2
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Fig.6 Error rates of Channel-1 and Channel-2
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