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Abstract: A multidomain anti-interference scheme with joint power domain and time domain in
the wireless relay system based on Stackelberg game is proposed to solve the problem that under
imperfect circumstances the relay system in the wireless communication is easy to be attacked by
jammer. First, in the non-ideal case of incomplete channel information and estimation errors of
power and time parameters, a legitimate system including the source node and relay node is set as
the leader according to the theory of Stackelberg game, and the jammer is set as a follower. The

legitimate system works in a half-duplex mode, and its parameters include the transmit power of
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source node, the transmit power of relay node, and the frequency hopping period, while the
parameters of the jammer include the signal detection time and the power allocation of the
interference signal. Then, utility functions of the leader and the follower are respectively
constructed based on the equivalent signal-to-interference-noise ratio of receiver. Therefore, the
legitimate system sets its parameters to maximize its own utility function so as to improve the
effect of anti-jamming while the jammer also adjusts its parameters to maximize its own utility
function so as to improve the effect of jamming. Finally, the backward induction method is used
to solve the problem of maximizing the utility functions of the two parts in the game. Closed form
expressions of the multi-domain jamming parameters are derived, and a genetic algorithm based
on exponential distribution is proposed to obtain the optimal multi-domain parameters of the
source and relay. Simulation results show that, when the transmitting power cost factor is 0. 7,
the legitimate utility function value of the proposed scheme is at least twice of those achieved by
the power-domain game scheme, time-domain game scheme and multi-domain random scheme,

and the jammer utility function value reduces at least 50% compared to those of the power-domain

game scheme, time-domain game scheme and multi-domain random scheme.

Keywords: wireless relay system; incomplete channel information; Stackelberg game;
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M T ICZ (5 B ) R L5 1 52 TR
dr WLt P AR oy 15 H 2 w2, 7E L4
LT AR MG b © A W F 5 7 ) 32 22 Bt
23 [l AR al 3 T R, T TR A W 2 ()
BB T P AR W A A R B B A R Bk
o A B GRS AF BT P 8 s
7 s NP A s NP R O 8 - 153
AR EBR AR AR KA & AR AR T
BRI T T PR AR BN h S e B3 A R 2 i
JTRPL TR S R A AR S T
IR S 305 R

IR NRZ N FREF T LA R EEYS
T EAE 7 5 R RE AL K R . TR AT DA AL A
5P PHLSE AT RE A P SR R e, Sk
C1AJ48 T —Fh R gR A /0, IR 43 B F P T
WHZE AR FEXFEAE I 5 THLZ E ) 3 A
XFHUREAE , © A SCHRFE B Stackelberg [ ZR IR E 5
EH TR . SCERE6 A58 T A a4k /9 5T+ 45k
W il 3 Stackelberg 11 2558 81 8 2158 15 J7 Bk A 19
D, I A SR i 2o R P 2 T OO R 25 1 R Y S
M, SCERCO IR B R YR TR % 7
A5e4 5 8.3 5 T # 57 Stackelberg TZEF I,
BRC10 T/ 3 B3 1 45 A A [WIA% B0 T 1 JC 2638 5 Bt
THAEAR . SCHRCILIA /R FZMR T B ANEF
RN w7/ (51 B 207 S D VIR RS = IR = S N N
E

http: // zkxb. xjtu. edu. cn

HIIR TAE 32 2250 S X Sl S R TR T
BB HT TR EL R . BEE ARSI AL L (E R
GeN S scitt— 24 e v dkn] LUA &b RS B H P
PEEEFE TR . X PRI K rh Akl B b TR AR
G0, CHRL15 TR K rh 4k 15 sS4l Stackelberg
R ST RE,. BT 3 2 Stackelberg 18 Z5 45
AL BEXSTOREE Kbk R g8, SCERL16 ] i 1 3 42 1
TR T kA Y 22 ST T PSR W ff ) Stackel-
berg R RALE 5 77 A TP & Z R BAER .
A% TAE HOE T 128 S0 e 6% AR A 0% 1 58 615
E AR O .

BT O AW TAE LA, A SCE XA E A
F AR BRI S B TR 22 0 R AR O L AR R B
Kk R T 3L T Stackelberg 1 ZE Y B A
] AN T RS BT TP 5. AR SO T AR AR DR
TR RN AR AR R ST T HLE N ERBE L T RUZ
() Stackelberg TR, 4R J5 F 36 1) U9 44 725 5K A i
FEHMTHMI R Z S5 iR R RN A
SR 2 BT T 7 A T O A BT 5 2
BEBL T 28 HA o & e o % .

1 ARG KRR

1.1 REHER

FIE— N PIBkR o b 4k R G, R G A Gn A
1R, ZARGH—MEWSES.—PHHMWW A D,
—NAFEH AR AR A TR AL RN T A




IRV NIE &

R

Eird i 55 4

H 0

T A

BT PIBEIC L h gk R g AR A

Fig. 1 System model of two-hop wireless relay
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