358 7Y HL T 5 AR 2 4R Vol.35 No.7
- 20 - JOURNAL OF ELECTRONIC MEASUREMENT AND INSTRUMENTATION 2021 4£ 7 H

DOLI: 10. 13382/j. jemi. B2003842

BT A T2 0% BB & R KA T 4L 48 e BT 5t

kR O AEFE i
(LZETHERY FRESSMEE WL 710077; 2. PEBTFREERAF
WiRAE BN A ARE ST E AFKE 050081)

W E AP 4GB RS, Ak SCRAR B ARG VT S R A T, 4R — R T S B S T dk
T ARSI, 16, RIS S K (decode-and-forward , DF ) F 4k P, #4 A7 AE 57 W15 s (14 22 h Ak BIME R (F 4%, 45 &
PMETPLIRNE S5 2 R G52 b Wik 56 10 1 /5 338 285 4R 5, X4 28 0 46 R AT Y 2, B AR G TT A B M5 TR AS 15 8. (channel
state information , CSI) VE N5 A X RERIIEA T YN S5, IR AR B ARS8 B, ) R A3 B A SO UE AR A | 5 BLA5 R R B et 4
PEREIY IETR R RE S 3 93% L I, SEGE BT SAH LY BT 8 75 28 50BN A 2% B AR ELT T30 R (] B S sl 9% HLA A0 T R 458
P2 AR

FEEEE . W Z 4 AR N T ML PME T, e h Wil B IR EE B

RESES: TNIIS. 8 XHFRIREG: A EXRREZRSERDE: 510.5030

Research on joint relay and jammer selection strategy
based on artificial neural network
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Abstract: Aiming at the problems of low efficiency of relay selection algorithm and security threat of potential eavesdropping nodes in
multi-relay communication network. A joint relay and jammer selection strategy based on artificial neural network is proposed. Firstly,
the decode-and-forward ( DF ) relay protocol is adopted to construct the multi-relay cooperative communication network with
eavesdropper, and the closed form expression of the security outage probability is derived by combination with the cooperative jamming
strategy. Then, the neural network is trained, and the channel state information ( CSI) of the relevant nodes is taken as the input data to
train the model to obtain the optimal model parameters. Finally, some data sets are used to verify the model, and the simulation results
show that the accuracy of optimal nodes selection can reach more than 93%. Compared with the traditional selection scheme based on
exhaustive search and support vector machine, the proposed scheme reduces the implementation complexity and computation time
significantly, and effectively improve the security performance of the system.
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Fig. 1 System model of multi-relay cooperative communication
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under different selection schemes
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Table 4 Complexities and overheads comparison
UES G ESLES SVM ANN
BB mmmr iR po e

PiR:E|
HIRE O(F+ | Mlog| M) O(Fh,+h hy+h,M)

S5

O(F?)

F 4 FARFRERAE ) A 4E B, MARR ISR FRZE
T 4 FTLIE B, BEE Pk s ik T oy R Ty
LG AT R AR Sl oo, RAERT
ANN W7 BAEE 4 2R TET SVM 15 % 3 540
PHECHE HUZ BT, 2T SVM 7 2840 2E i e aff R 5
ZE TR MZEBIRL HIL, 5T R 2% 10 7 58 ik
BB T HANEFN 28, AN, 1 28 I 25 5 0 1 57 15 1)
WU R ST B R T RN 1/2, 3R 5 @
TR ARE AR B 247 30 0] Rsf i) f iy e A45S 750 f B[] & %
B, MFIFP T ZAGTT5 A [] g ol DAE 2], 76 K [ o 4k
T RABEOLT AR SCHTE 7 R 0As 1T R [ 0L T 55
ZEA R B AT ], gk SN RO e, 95 %%
Dy IR R I W3, PR, TN T e
T FAE R R AR T MR &

x5 ITEEER

Table 5 Comparison of computation time
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