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Delay-waiting detection method based on local maximum to
suppress repeater spoofing interferences

FAN Guangteng, HUANG Yangbo, LI Baiyu, SUN Guangfu
(College of Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: A large divide will be formed in the output signal of correlator after rejecting narrow-band interface. The traditional anti-interference
method based on the time of arrival will be locked on the side-lobes of real signals. To solve this problem, a new delay-waiting detection method
based on local maximum value was presented. Under the prerequisite that the side-lobes do not superpose the spoofing signals, the method first
searched the local maximum in three chips of main lobes to prevent the capture module from locking side-lobes. Then the earliest code-phase point
from those local maximum was chosen to remove repeater spoofing jamming. Compare with the traditional anti-interference method based on the time

of arrival, performance of the proposed method is similar in the absence of narrow-band interface, but it is significantly better in the narrow-band

interface condition. The numerical simulation results validate the effectiveness of the method.
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Fig.1 Simple frequency domain interference

suppression processing
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Fig.2 Distance between main lobe and side lobe in

different bandwidth and frequency of jammer

—— TR FESFOmE
—+—TFHIREE 5 HER0.5% fA
— TR E S O %1%

S FHRIEEE S T OEE2%

o
L

o
(o]
h

AR TR

i N

0 005 01 015 02 025
e T 58 S S B S L
K3 O[T s T
LT, 5 S EMA DI

Fig.3 Power radio of side lobe and main lobe in

B2 SR i ES A

=
b

o
o
h

different bandwidth and frequency of jammer

3 EEMRAERENMEARK IR THEE

3.1 EHixFEE

HI %6 2 W50 A AE 28 THIAE DL T , &t
TP IS 155 L 55 A< M s AH O 7™ A 18 A DG I
SIS R B B R 2 AN, B A T
il 5 1B A AH DG UG 43 R ELA JRp e i o iR T &
2 , T e R B AR — A
L3 R0 — M AR B X5 25 10. 23 MHz (G
JEH P 45,3 AN A IR X P A 87.9 m,
FESERRH GPS T-HLHLAY 25 [ LE R BE B HR 22 KT 3
AN R WO 3 O e A A R SR 5 15 S SR
SEE

BT BRI T R KBS A

r(k) =Adp(k) +Bdp(k-1) +j(k) +n(k)
(7)
A, Adp (k) ELSAF 5, Bdp (k — 1) HIER 1 1)
¥ e AR T, HiEC(6) nIfFEead iy T4
il JG #9455 AH Gt U (m) 0 X {8 #0107 22 30
1
LAdh(m) , -Ksm<K
LBdh(m -1), —~K+l<m<K+1
0, HiAts

o’ (m) =IA* Y W (1) + 1B Y, k(1) + Lo, Y k(1) +

u(m) =

Lz zh(ll>h(l2>Rj/<ll _lz) (8)

HX(8) AT UE i, Joig B H 95 5 i 2K
U 555 HAHSRUEAR 73 24 2K + 1 4>,

Jay S B R HE S ARG DM A A S I3 R
AR AT 7 0 N S8 R AT AR S A 3R 3%, LA
AR EE F AP 4 s (B w {555 i

K)o
VSR
o shgm [

exp(-jwk)

4 iRl
Fig.4 Block diagram of code acquisition
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Fig.5 Flow chart of suppressing repeater spoofing

interferences based on the local maximum value of signal delay
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Fig.6 Probabilities for locking on the spoofing signal of

different method without narrow-band interface
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Fig.7 Probabilities for locking on the side lobe of

different method in narrow-band interface
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Tab. 1

Performance comparison in different scenes
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