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Signal Detection and Frequency Estimation of High
Dynamic Burst Signals Based on Discrete Fourier Transform

LIU Yang
(Southwest China Institute of Electronic Technology , Chengdu 610036, China)

Abstract ; Considering the high dynamic features in burst transmission system, this paper presents a new al-
gorithm of signal detection and frequency estimation based on frequency domain. This algorithm can per-
form presence detection and frequency estimation through one discrete Fourier transform ( DFT) operation of
the received signal. Comparisons are made with the Power—Law algorithm. Simulation results prove that
the signal—to—noise ratio (SNR) threshold is improved more than 1 dB when SNR is low,the root mean
square error( RMSE) of frequency estimation is lower than 1%o of the symbol rate, and the probability of
detection and accuracy of frequency estimation is influenced little by the variation of power level and fre-
quency offset. It is convenient for real time processing and engineering applications.
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Fig. 1 Frame structure of burst transmission
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Fig. 2 Probability of detection versus SNR

IIET 2 AT L H R AR M LA e I, P RD AR 12k
YIREPRA R BRGNS 70 75 M LU ALAIRT , e &
AT ARG I AE 3 6T 7 119 15 W LU T T BRAEL, BT 3305 LG Pow-
er—Law B4 1 dB UL A 2icsg, 1 HOOLI K B
K BB e, FE LI B L= 512 I B ik b
Power—Law S A 51 LU BRI IR H)2 dB,

13 25t TR R AN RO B A A 42
Mgk o BEE LI K A 1, A 0 8 B = 4 s
RGN BE 1 1 % A T A 00 ABE 25 Xof 7 14 5 W L T
FREEARL. 5 dBA A, 76 RN H i, W DURHE R 48
(AT B A5 e b A AR 00 B 52 1y EAAR B SR ok {7 LR
G T L A A

1.0

R & SN /S SN U0 00 Jog
o/ i | L=128
o S | —e—L=256

I s B e =71

& A e
A= T

P S0 728 57 S W N T A

S B R S D U B B
SNR/dB
3 ASTRDULINA BE T ARG A 4
Fig. 3 Probability of detection versus SNR under
different data length

4.2 SREITEEHE
TERR AR, — MR 28 K A5 5 T A G T AR
BT 99.9% . KR 4. 1 W ELEEH I B L
A3k 128 256 512 IF K AHE R 99. 9% X 7 A {5
WE L3504 3 dB 1.5 dB.0 dB, & T % iE7E DFT
e /IN R AN [ A0 56 ) S A TR R B
- 560 -

BN f, = (L+8) Af,8 NTEIX[E][0,0.5]17%]
SIATEY 6 A, HARTE &S 4.1 W5 AR,
XA R A TS 000K 5 1L, R I — b J5i 54k
¥R 1% 22 ( Root Mean Square Error, RMSE) 8, T
e Aty i B 0 AU A PR RE . R 1 45 T AE DFT

R GERMHITHTEER

Tab. 1 Simulation result of frequency estimation
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