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Analysis of Time-delay in GPS Repeater Deception Jamming

YAN Zhan-jie, WU De-wei, LIU hai-bo, MAO hu

(Information and Navigation College, Air Force Engineering University, Xi'an 710077, China)

Abstract:In GPS repeater deception jamming, time-delay is a key technique, when time-delay is illogical,

receiver’s clock off-sets will be changed, deception jamming can be identified easily and the success rate of

the deception jamming will be reduced. The theory of GPS Pseudo-range is used in this paper to derive the

time-delay algorithm and analyze the effect of different calculation results on receivers clock off-sets. The

conclusion is obtained as that when the distance between transmitted satellite and jammer plus the distance

between jammer and the real locus is no more than the distance between transmitted satellite and fictitious

locus, jamming has no effect on receivers clock off-sets, otherwise it has an effect on receivers clock off-

sets. From this point of view, the deployment location of jammer is analyzed: while the jammer is situated

on the line formed by satellite and real locus, the selection scope of fictitious locus with no effect on receiv-

er's clock off-sets is the largest.

Key words: GPS repeater deception jamming; time-delay; receivers clock off-sets; jammers location

TEBA S GPS RIEFEMAMME  RaE WL & T R 5 B A 38 dB mdi T4t ag ™,

AR TT GPS R GE . 3t 23 1l 55 X 75 19 1 8,

B 0 ESAL GPS TR LU BT 5 T4,

R TR0 . ORI A

¥ fE B H3:2013-04-19
HEeWB:ERARBFESWHTNHE (61174194)
EHE R A2 L A989—) B L BTE R A WA, EENE TR IS FATRPLIFSE

E-mail ; yanzhanjiewt@163. com

KRB T s il 40 9 XE B2 BT LI I B 32 B A

3 B 2P0 23 D 77 A B i X 0 R AR 3 g =X



68 ELE TR CARBEMO

2013 4

T 7 A =X T T A PR R 6 R R > B
SRS TR MY i, Nk
Xof SR R 7 A e =T L R A R T R R R
TP, GPS #% & 9 =X 1 P 02 R H e & B
S PR S T  IFBE I — s 0 B A {2 LA
FNEE RGP BE L NI 5 808 D AR . SCIRL4~5 1k
FH B S5 1) JEVAEL K B B 19 B0 S S O O 1 {7
BAE— X G, 4 T R R T P AR, A3 by
TS A AR s SCHRL 6 T4 1 T R SRSk
JEUEEE T M BN S R L —E R B B 2R
A2k, HE ST T B W SCEk 7] R SYS-
TEMVIEW V&3 & T GPS W T 07 2 &R
Gt 3@ 5 B B0 E T kO X TR R L A R T
B RAG S WIER B, DL 5T B8 Xk
(R EZ WSOHIL ™ Az b 25 19 S5 AR R AT A 5 AR SCHE AR 1R 3
23 i 2 P P A AR ) Rl AR R B E 7 R )
5 01T B0 e R TR H AR 3 L b 22 1 52 i, 45
XF AR B2 SCTL B 2 TC 5% i) of 07 6 A2 1Y 4 A o AR
G e ) R AR L

1 GPS ¥ % cdis 2 T e

GPS Z 4t i M i T LA 5 N TR 2 3L
F4 £ 9% 1T T 5 LA I ok 8 2 H MO HIL 3 2% T3 2 Y B, M)
F 4 R G HlLph 22) SE R IRPL A € 2. GPS
It S 3t X IR e kA S A 5 A 4 T ) £ 7
IR Xof HEE OHLE AT 39 » HOARE AR DLIAT 1,

S.'
“Q
s y .

\ ,
i -

B 1 GPS # S 100k 2 36 S8R 7 1]
Fig. 1 The schematic diagram of GPS
repeater deception jamming
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Fig. 2 The influence of receiver’s clock off-sets

between two groups of jammers
& 2 sl 3R s 100 AN K U8 0 R 5, G R
73 W LS U Bl B AN [) g 0L SORT 2 WAL Ao 22 3 1Y



70 ELE TR CARBEMO

2013 4

W, UL 22 R 220 0 mF LRI TR Bk
i LS | HE DL A 07 B OC ARl I S (8) L e K
3 B Xt FE AP o 22 7 AR R 2

WA AT AR LT 4598

D E i g g 2 (R W TR B e i L 5K
A BB — R I R UG L B I SR e T
BRI 22 IR ZE Y 1B LA 5

2)ME R R T RS B AL B, T
DA R TG AL A 22 1% 22 B4 R AUt 1) Y [T

3) 24 TR WP B S R DL R AU R —
F8 s A+ AN ] 452 B8 90 A 1) 2 e i o 2 AL i 22 ) 52
M AN T o )87 05 5 0 B T A G 2k b i e
i BEAT e 30 5 BT 7 A B SR OB 22 TR 22 /N TR
e TR 5 S R 2R A I a8 T Rl R e WAL
PPEEIRZE

4 ghiE

15 GPS e 35 240 b L RE 78 42 oL iU
SR BN T YA I . AT B BNV TE AR 2 5. @
IR ol A AT 38 B A0 X 2 W L A 22 77 2R 1) B2 T 5 2
@ HE DL B LS 0T 3l SR T i % 1Y AL
SIS R AT BE R K. RSO GPS B 05X+
PRI SEGEAT T WFSE A5 3] 17 RE R R AR T
X H SCHIL 25 T 2 W IR 2 S S B O 19 A ) 2R A 5 B
R EE A A T DR 5 LR E L
], B A0S F MOHIL A 2 A 7 A 52 el ) 400 B9 9
RR,

£ % 3Lk (References) :

CL] XU, R8T, otk 45 BLMS 593 fF GNSS K2k

PiF RN AL S E TR EFIR: ARBI2ERR,
2009,10(6) :60-64.
LIU Haibo, WU Dewei. LU Yan’e., et al. BLMS al-
gorithm application in GNSS anti-jamming antenna ar-
ray[J]. Journal of air force engineering univisity: natu-
ral science edition, 2009,10(6) :60-64. (in Chinese)

(2] BRStEJIFE T H AR DESMAFZHEARESS
KRS LI b E R E . 2009,39(4) 263~
269.

(3]

(4]

(5]

[6]

7]

(8]

CHEN Guizhong, SHUAI Ping. QU Guangji. The
characteristic of modern GNSS and analysis of its de-
velopment trend[ J]. Scientia sinica E, 2009, 39 (4);
263-269. (in Chinese)

B, BE%E. GPS T4 5 i BR5E LT . sl 45 X it , 2005,
26(3) :24-26.

DENG Ming, LU Shengjun. Reseach in GPS jamming
[J]. Communication countermeasures, 2005,26(3) :24
-26. (in Chinese)

W g, W 5 ¥, R BE, A5 8 X B i I S S e
GPS T & GELJ]. T2 #2.,2005,33(6) :1036-1038.
YANG Jingshu, ZENG Fangling, SHENG Hu, et al.
A jamming system through section mapping for GPS
navigation[ J |. Acta electronica sinica, 2005,33(6):
1036-1038. (in Chinese)

Zhang Song, Yang Jingshu, Pan Gaofeng, et al. GPS
area-mapping deceiving units region navigation integra-
tive system[ C]//Proceedings of 2010 3rd international
conference on computer science and information tech-
nology. [ S. 1. J:IEEE press,2010:189-191.

KA. GPS i i T 4t 8 5 305 i — PR AL T AT HE T R
[D]. A0 . fF T2 . 2011,

ZHANG Song. Research on feasibility of GPS area-
mapping deceiving unites battlefield navigation integra-
tive system[ D]. Hefei: Electronic engineering institu-
te, 2011. (in Chinese)

T Bk o, T & L 4. GPS #Rn T R B o8 5
Bl B[], K Iy 548 12009, 34(6) : 115-118.
WANG Wei, TAO Yerong, WANG Guoyu, et al.
Study and simulation of GPS deception jamming[ ] ].
Fire control and command control, 2009, 34 (6):115-
118. (in Chinese)

KA A B L e L S R R — R R g P i
i e SES [T ], BR324k B SABE 2L, 2011, 35
(1) :64-68.

ZHANG Song, YANG Jingshu, PAN Gaofeng, et al.
The time-delay algorithmic in GPS area-mapping decei-
ving unites battlefield navigation integrative system
[J]. Journal of Anhui university: natural science edi-

tion, 2011,35(1):64-68. (in Chinese)
(% % iR A A)



