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ABSTRACT

In this paper, we propose a clipping method for LDPC coded FH BFSK system over partial-band jamming
channel. We apply the erasure insertion technique, which had been studied much earlier, now to LDPC codes
and discuss its performance degradation region. By using clipping technique, the performance degradation can be

removed. Finally, we discuss the erasure insertion and clipping techniques for various jamming conditions.
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Fig. 1. System model of LDPC coded FH BFSK system
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between demodulator and decoder.
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a2l 2. BFSKY S vl57] 5271
Fig. 2. Non-coherent demodulator of BFSK.
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Fig. 7. Performance comparison over 30% PBJ(p=0.3)
channel.

fi oﬂ rﬂp~ BER & t1 BER% Zd E,/N"é"—ﬂ,ﬂ]
AAA ST 5 A "ok EoE, 35| HbE S
(B-Rep)et  ZEE 7S wlash, of
E/N,; <13dB °§°3,oﬂxi F 7|42 v]5=3t BERAYE
< zket) o]lHr) 2 SIR 4Y¢4E LDPC H-5
7} A2} 33] b ﬂv} Ean *éL S Welck 1
133358 Z+=33] Hl SoA= R I =R

2 e 1/2T§_g¢] LDPC Tsr_oﬂ a9 7]1:'4 2
AHEShE 7ol o Frhe S ofrightt

a7 73} 82 A2 p=0.3, p=0.59 A= et

ek p=0.1% A= o2A, A9 Alsrt st
A ARsle M 99 7S A8siriele 33
HHE B3 wr) =8 BERS HolAl Uk o]y, AW
o] ¥ g 7&%1 vl F7 Sele Hﬂoﬂt =2
+%-82°] LDPC 3ol 24 Aty w= Fe29 74
< 43P Hrps o g2 HEg0] KI5 E A8
A 41 A1z Al71E Eole Aol &S <]

9] A¥EL E3)], LDPC #3351 FH BFSK A
Aol A ?% A4 ﬁﬁ o) 7t A)

1% & 5+ 9lgleh. ek A

121 8. 50%(p=0.5) PBJ Adel|x<] A% vl
Fig. 8. Performance comparison over 50% PBJ(p=0.5)
channel.

& USR] ok wkes] 24 AR e 220 S
AL T S DL S 9o ugkek
v.d E

B == PBI Ad slollA] A9 LDPC -
32 FH BFSK A]2H2] A% 34 7]He]] tial] =
osidet 4 AA el sl 7)ol Algk= ]
o 24 AR 7S alsky, A FEel AR
7Fsd 29 7S Algksldnl Ay Ay, F2
el 72t Awle] Solewd 24l Akl 7 S
3 714o] W]t A5-S Hol, A AlE7) <A

of wel 24 AR 712 BER AS 23S &
stedel. s L2 71 ofl @ AE wol
A ¥ e Z1e usick ek W tielo] #)
") 4157} e Selg Aol 24 ARl 714
o} Z=9 7]”4011 &3] Hebe 4 AEE =
oAU v & Ho g0 B E Mgl s S
z@s}aiu}.
References

[1] M. K. Simon, J. K. Omura, R. A. Scholtz, and
B. K. Levitt, Spread Spectrum Communications
Handbook, Revised edition, McGraw-Hill,
1994.

[2] S. K. Park, “Coded performance of FH/BFSK
communication systems with partial band
jamming,” J. KICS, vol. 17, no. 8, pp. 837-

1497

www.dbpia.co.kr



The Journal of Korean Institute of Communications and Information Sciences ’15-08 Vol.40 No.08

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

1498

845, Aug. 1992.
J.-K. Kwak and J.-S. Park,
of FH/CPFSK

error-correcting code and the diversity under

“Performance
analysis system with the
rayleigh fading channel with the thermal noise
and the partial-band noise jamming,” J. KICS,
vol. 21, no. 7, pp. 1787-1802, Jul. 1996.

A. J. Viterbi, “A ratio-threshold
technique to mitigate tone and partial band

robust
jamming in coded MFSK systems,” in Proc.
IEEE Milcom 1982, vol. 1, Boston, USA, Oct.
1982.

B. M. Kang and H. Ryu, “Erasure decoding
method of RS-convolutional concatenated code
in frequency-hopping spread spectrum of
partial band jamming environment,” J. KICS,
vol. 24, no. 12A, Dec. 1999.

S. Ahmed, L.-L. Yang,
“Erasure insertion in RS-Coded SFH MFSK
subjected
fading,” IEEE Trans. Veh. Tech., vol. 56, no.
6, pp. 3563-3571, Nov. 2007.

H. A. Ngo, S. Ahmed, L.-L. Yang, and L.
Hanzo,

dispensing with channel estimation relying on

and L. Hanzo,

to tone jamming and rayleigh

“Non-coherent cooperative communications

erasure insertion aided reed-solomon coded
SFH M-ary FSK
interference and rayleigh fading,” IEEE Trans.
Commun., vol. 60, no. 8, Aug. 2012.

D. J. C. Mackay, “Good error-correcting codes

subject to partial-band

based on very sparse matrices,” IEEE Trans.
Inf. Theory, vol. 45, pp. 399-431, Mar. 1999.
T. J. Richardson, M. A. Shokrollahi, and R. L.
Urbanke,
irregular
IEEE Trans. Inf. Theory, vol. 47, no. 2, Feb.
2001.

J. G. Proakis and M. Salehi,
Communication Systems Engineering, Pearson
Prentice Hall, 2005.

S. J. Johnson, Iterative Error Correction,

“Design of capacity-approaching
low-density parity-check codes,”

Essentials of

Cambridge University Press, 2010.

Hi X|

i B

== (Jinsoo Park)
200913 29 : AA|HE . A7)
Arpgata) 24
20094 3Y~3A) - °4xﬂtﬂ"~“%
A7 3Agsk ) Aubal 53

34
<WApo AT, Fiol

2, A 54

2| o]

2l o1 M (Inseon Kim)

2012 84 : AAHE . #17]
AR} askal 24

2012 9L~&A) : AA N
A7 gst Aubal 35t

317
S ETIE Mk
=2

£ £ o (Hong-Yeop Song)
1984 249 : SAAHE %=}
Fokat 2]
19863
Southern California

of EE. Systems AJA}

59 : University of
Dept.

1991} d 124 : University of
Southern California Dept.

of EE. Systems B}A}
199211 19~1993x1 129 : Post-Doc  Research

Associate, University of Southern California Dept.
of EE. Systems

19943 19~1995d 84 : Senior Engineer, Qualcomm
Inc., San Diego, California.

2002 34~2003+d
University of Waterloo, Canada

199513 94~&A) : AAtsta A7 HAlgeta) ws

29 : Visiting  Professor,

<Al BT, HuolR, HEoly, ¢hEolE
o|4k53t

www.dbpia.co.kr



= U] A Adeld LDPC $53hE F9b ok BRSK Aladel & AR 2 2209 /1Y

(Pilwoong Yang)

20104 24 : FgoEta A
27|85 4

20124 24 AgdiEw A7)
ZAFElFE- A AL

201211 34~&A] - AMeEw
A7) RA5elgshy- iy

<¥AlRol LDPC H3, &%
AR5, SAA2H

0
!
oo

= & M (Jong-Seon No)
1981 29 : Aedstw A=}
Fsta} gshat
19841 29 : Aedigtw dgt
A AxgE FEA AL
1988+ 5% : University of Southem

California %17}53}5} 25k}

1988 249~1990%d 74 : Hughes Network Systems,
Senior MTS

1990 94~1999+d 74 : Zd=esta AAlgstat s

19991 8<4~&A) : Aeulistal 27| ZAFE| T w5

<AlEek A, FEEA, AEAES, eI R

d, LDPC 3%, OFDM, °]554l, 53t

fok

M 2 (Sung Woo Han)
20006 29 : FEUHSAL A5
Thgstat oAl
2001 8U~2002d 8Y: ™
ST A 2l
19821 109 ~31A) - Fkatad
T4 AT
<ok EAze, da
A Bl #1454l Software Defined Radio,

Cognitive Radio

1499

www.dbpia.co.kr



	부분 대역 재밍 채널에서 LDPC 부호화된 주파수 도약 BFSK 시스템의 소실 삽입 및 클리핑 기법
	요약
	ABSTRACT
	Ⅰ. 서론
	Ⅱ. 시스템 모델
	Ⅲ. 소실 삽입 과 클리핑 기법
	Ⅳ. 시뮬레이션 결과 및 성능 비교
	Ⅴ. 결론
	References


