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HF DFH Hop - detection Method Based on STFT

XIONG Jun — qiao
(College of Electrical and Electronic Engineering, Wuhan Institute of Technology, Wuhan 430073, China)

Abstract: According to the characteristic of short — wave or HF (High Frequency) DFH (Differential Frequency
Hopping) signal , the impact of the HF channel with multipath, delay and the Doppler on the high — speed FH sig-
nal is analysed, the G function model based on Turbo codes is established, and a new hop — detection method is
proposed which combines with STFT(Short Time Fourier Transform ) algorithm and maximum likelihood ( MAP)
decoding algorithm for detection of FH signals. The simulation results show that the bit error rate(BER) can reach
107> when the signal — to — noise ratio(SNR) is 6.8 dB,and the effective detection of DFH signal is realized.
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Fig.1 The model of HF DFH system
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Fig.2 Detection performance of FH signal under AWGN channel
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Fig.3 Detection performance for FH signal

in presence of multipath interference
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Fig.4 Detection performance for FH signal

in presence of group delay

Py
_
(=}
i

04 -02 00 02 04
(E,/N,)/dB

Bl 5 77820 Wi i A A T fi
Fig.5 Detection performance for FH signal

10 T T
-1.0 -0.8 -0.6

detection in presence of Doppler effect

10
10"
107
o
10°
—a— Iter=1
— — Iter=2 5! v
10%] e Iter=4 \
- Iter=8 _\ ..
-5 T T T T -
0y, 1 2 3 4 5 6 71

(E,/N,)/dB

K16 FATERE M IEFI 242 A RS DV e
Fig.6 Detection performance in presence
of group delay and multipath

P B4 R R W, 50 W A5 18 1) 242 TR FRE I &
Xof i kA S AF A E LR, A L STRT 1 MAP
PRI SEXT DFH {5 5 SE A7 Bk v] DUAS 2] 38 411
BT HetEfE, 1M ., STFT ] B 4F 2 i % Ak 23 ) 4 5L
ARG DR I AT R PR GRS B Ik R
HE A DFH 155 G o

6 HERIZ

AT 5 5 G 0 2 22 40 B B R ) S s 4, Bk
K 5 e REXT T DFH R4 2 X HE, A
AT T A U (5 4T DFH {5 510 5, SR )5 SR A
STFT 5 MAP {FRG 54 2 A 45 45 i 7 10 % kA A5 5 ik
TR o BRI AT B RO EL4E SRR W, PR 1 2 1%
FHe L%t DFH (55822 40, HEgm vl F1E 2
— Tl 2200 5 I E S 5 BAH 4B Bk DFH {5 5
B, S R G RE 5 T 223 ) A0 X5 5 1 5 T 45
INe S5CERI6 A EL , Fe T Turbo 1S @7 AT G PREUHE
TSR FZOT A T R S A | AE 25 2% TR
EE S T, {5 M LR 6.8 dB Y, 15 AT 2% ] ik |
107%, 05236 DFH {55 94 R0k I, 4 Rg e 1R
FRTERILH G REUER

Sk :

[1] Herrick DL, Lee P K.CHESS: A new reliable high speed HF
radio[ C ]//Proceedings of Military Communications Confer-
ence. MclLean, VA USA:[s.n.],1996:684 — 690.

(2] XE3E,5K%, sk BT STFT 5 G BREUHZE & i)
¥ DFH BAGIN 753 0] i 52741 , 2003 31(1) : 13 - 16.
LIU Zhong — ying, ZHANG Yi, YAO Fu - giang. HF DFH
HOP — Detecting Method Based on STFT and G Function[ J] .
ACTA Electronic Sinica,2003,31(1):13 - 16. (in Chinese)

(3] FEFF, BIGAR . o MR R 22 20 BB 5 1 g 20 3 A0

RI)] . EIREEA 2005, 45(4):79 - 82.
SUI Dan, GE Lin — dong. High Resolution Frequency Estima-
tion of Differential Frequency Hopping Signal in Gaussian
Noise [J]. Telecommunication Engineeering, 2005,45(4):
79 - 82. (in Chinese)

(4]  EUNE, 4R, HAE . — R T/NECE A5 BT 9 22 53
BRAA AN i (D] HUIREE A, 2008,48(3) :86 - 90.
WANG Ming — hai, GOU Yan — xin, TIAN Yan. A Differen-
tial Frequency Hopping ( DFH) Signal Detection Method
Based on Wavelet Transform and Time — frequency Analysis
[J]. Telecommunication Engineeering, 2008, 48 (3):86 -
90. (in Chinese)

.55.



www . teleonline . cn

RLIREAR

2010 4F

(5] VPer?e mygkip, o6 @R . BRI 5 1 STET B — 4543 B7

I EEARA 5 Tolk 2 Be 4l , 1998 18(1) :15 - 19.
XU Hong - jun, KE Jian — bo, DANG Bai — zhen. The STFT
Time — frequency Analysis of FH — SS Signal [ J]. Journal of
Guilin Institute of Electronic Technology, 1998,18(1):15 -
19. (in Chinese)

(6] FEMIT, 22Dk, R, 55 . 2500 BN 5 B AR R UL i
PHLI] L HFRHE RS54 41, 2003, 32(5) : 530 - 534.
DONG Bin — hong, LI Shao — gian, CHEN Zhi, et al. Design
of Optium Receiver for DFH signal[ J] . Journal of University
of Science and Technology of China,2003,32(5) :530 - 534.
(in Chinese)

(7] XUARAE . Turbo 85 B -5 N A E AR [M] . AL 5t 7 Tl
A, 2004:72 - 98.

LIU Dong — hua. Principle and Application of Turbo Code
[M]. Beijing: Publishing House of Electrnics Industry, 2004 :
72 - 98. (in Chinese)

(8] Bingeman M, Khandani A K. Symbol - based Turbo Codes
[J]. Communications Letters, 1999 3(10) :285 — 288.

[9] J Yuan, W Feng, B Vucetic. Turbo trellis coded modulation
for fading channels[ C]// Proceedings of IEEE Vehicular Tec-
nology Conference. [S.1.]:IEEE,2000:2059 — 2063.

[10] John G Proakis. Digital communications [M]. 4th ed. USA:

McGRaw — Hill Companies, Inc,2000: 814 — 887.
(1] WA, 5K T, A WIAE I i 8 2 S S 1 S A 70 1 A

.56.

SES TR ] A SRR, 2004,19(3) :357 - 361
WANG Ya — ium,ZHANG Yu, XU Ming — xiang. Model ing
and simulation of short — wave ionospheric radio channel
[J]. Chinese Journal of Rradio Science,2004 19(3):357 -
361. (in Chinese)

[12] g S D A [ M Jbat: BB Tl ik,
2003:91 - 98.
HU Zhong — yu. Modern Short — wave Communication[ M] . Bei-
jing: National Defense Industry Press,2003:91 —98. (in Chinese)

EEREN:

ARRAH (1966 — ), 5, WAL R TTA, Bl ##2, 1988 4F Al
1995 AR5 J5 FILDUAT Il 2= Bt Fa R 2% 402 LR 2437,
1988 4F- 2 2006 4FAEVLIUA 4 BE T4, A 2006 4F-7E X T
FERAAHLAUR B Be AR, B ETRIBITFE J5 18] S Jo 4 {5
REAXFTIT K o

XIONG Jun-giao was born in Tianmen, Hubei Province, in
1966 . He received the B.S. degree from Jianghan Petroleum Insti-
tute and the M. S. degree from Wuhan University in 1988 and 1995,
respectively. He has been working with Jianghan Petroleum Institute
from 1988 to 2006. Since 2006, he has been with Wuhan Institute of
Technology, where he is an associate professor in the College of
Electrical and Electronic Engineering. His current research interests
include wireless communications and intelligent instrument.

Email : xiongjungiao @ sina. com





