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A Comparison of Symbol Error Performance for SC-FDE and OFDM
Transmission Systems in Modeled Underwater Acoustic Communication Channel

Ho—-Seon Hwang, Gyu-Tae Park, Jae—Hoon Joo, Kee—Cheol Shin
LIG Nex1 Co., Ltd.

8 O FESYBNL AU D AAYA, PAFFHE 0|8 FFUA F A, H8, T Lol e o848 4 9o
B A2 Bof 0TS MEW HAFE FHOE BU) ATHL ek Teu FRLUTAL AgelAe] FHEAD Yo,
LR o AYLEE AW AFUG) AU GFARO I AN A 0|2 AT AAW ABAF Fo A A
He etk B ERAAE o)dd BAY F 0EAR0 O AEN S AAN] A% PO DRSS A5 S
Ag3E 9GS 7% BEES AP ASHE ARFASRINE /I HODME $5235 A
of Mgstel 1 Y} FEFANAS AEH olE DU ol F ) melY FFAYL vio R, SC-FDESH OFDM %
o] S SER BolA] HaBtTh $EADL WERDS o] §3t] mojalgiom, mojAy A, SC-EDEE OFDMe] M3
107 SER 718€ 71202 o 5B ol42] SNR o|So] WA BN A%E Fal, SCFDE/ 45 SFFA £e%

o FHO| : +ESYEY, Fuirdy Sgt Mu FulEE CfSE, Hadksn, oiEtSnt

Abstract Underwater acoustic communication can be applied to various area such as scientific, commercial and military survey using
Autonomous Underwater Vehicles and Unmanned Underwater Vehicles. Underwater communication is studying very actively by advanced
country like United States. But differ from wireless communication in the air, underwater acoustic communication has some difficult
problems, ISI(Inter Symbol Interference) due to multipath and limit of transmission bandwidth due to slow propagation of sound wave.
In this paper, SC-FDE and OFDM transmission system for the cancellation of ISI in conjunction with underwater acoustic channel
modeling are applied to the underwater simulation of communication. The performance of these methods in the simulation guide to
possibility of adopting in underwater acoustic communication algorithm. For this purpose, we compare SER performance of SC-FDE
with that of OFDM for modelled underwater channel. Underwater channel is generated by Bellhop model. Simulation results show above
5dB SNR gain at 10-3 SER. And it demonstrate SC-FDE is efficient method for underwater acoustic communication.
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Table 1. Comparison of ISI mitigation method
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Fig. 1. Block diagram of a SC digital communication system employing a FDE.
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Table 3. Underwater channel model

Transmission distance(m) 500
Sea depth(m) 100
Sound speed profile Inversely prg:gtrﬁonal to sea
Sea bottom density 14
Sound speed(m/s) 1535
Depth of transmitter(m) 90
Depth of receiver(m) 0
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Table 4. Transmission specification

Modulation QPSK

Carrier frequency 20 kHz
Transmission Bandwidth (BW) 10 kHz
Maximum doppler spread (Br,,,.) 2.5492 Hz
Coherent time (1, =1/Br__ ) 3% ms
Maximum delay spread (Tinax) 40 ms
Coherent bandwidth

—1/r_) 25 Hz

Number of subcarrier (Ngpr) 2048
Bandwidth of subcarrier

(Af=BW/Nppr) 48828 Hz
Active symbol duration

(T,=1/4f ) 2048 ms

CP duration (Tep = 7,,,,) 40 ms

OFDM symbol duration

(Ty=T),+Tpp) 2448 ms
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