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DDPG-based performance optimization algorithm for IRS-assisted
simultaneous wireless information and power transfer systems
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Abstract: For the intelligent reflecting surface (IRS)-assisted multiple input single output (MISO) simultaneous wireless
information and power transfer (SWIPT) system, the beam forming vector at the base station and the reflected beam
forming vector of the IRS were jointly optimized, by considering the maximum transmit power of the base station, the
unit modulus constraint of the IRS reflection phase shift matrix, and the minimum energy constraint of the energy
receiver. The object was to maximize the spectrum efficiency. To solve the non-convex optimization problem, a deep de-
terministic policy gradient (DDPQG) algorithm based on deep reinforcement learning was proposed. Simulation results
show that the average reward of the DDPG algorithm is related to the learning rate. Under the condition of selecting the
appropriate learning rate, the DDPG algorithm can obtain an average mutual information similar to that of the traditional
optimization algorithm, but the running time is significantly lower than that of the traditional non-convex optimization
algorithm. Even if the number of antennas and the number of reflective units are increased, the DDPG algorithm can still
converge in a short period of time. This indicates that the DDPG algorithm can effectively improve the computational effi-
ciency and is suitable for communication services with high real-time requirements.
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less information and power transfer) %57, SWIPT
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] f . SCHR[2019F 78 7 MISO SWIPT [ k{518, ¥
DEAk I R AR Dy B AT [ 7 4 B A e ) 1 1) R, I
I LA AR ER 2 e e A B AR B ok vt R4 R B A A
FEMME R 5 2 R . BUESS R, Frilth ik
EAE T RN TG TR BRI TARR



© 48 . o W

¥k ¥ 8%

B, SR IRS 4l B A& m] LL 2% 52 7+ MISO SWIPT
REGHIMERE

RE 5 IRS AR B4k ) /i n] DLdE i E AR Ak
KA P20, B T A AR Rl R 4R
IRS TR S IR &, YRASH (WEERED
BRI, WREKEREEA, Rl IRS [Ip T
B, BSBUS Tt R, ERkR, RE
SR SIER — B MNEOR,  FEMR DI B2 4T
AR LR AR o) A = SR ) R R R G
REC, TR FE R AL 5 S B Re A n] Ui 5 30 855
(A CSIMFHD A2 B4 I AL sE, HEk
SO BORBOVFERE B4, BRI 5 #0141
F T fig R84S R gt Hh i IR LA R Y. SR [27]
T — MR TR S R E MRS ER . (DDPG, deep
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Ky s RIS S . e CY!, B eCY,
h'e CV', nleC"', ZeC" "4y~ M IRS
F|IR. IRS #|ER. BS #|IR. BS #|ER #1BS #| IRS
H 1518 R 0. (R % BS Al IRS #B 0 DL 3R 15 #E 6 10
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