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Abstract: In this paper, a Wireless Powered Communication Network (WPCN) based on Active Simultaneously Transmitting and
Reflecting Reconfigurable Intelligent Surface (ASTAR-RIS) is proposed. The communication network is mainly composed of four parts:
Power Station (PS), Sensor Node Groups (SNGs), ASTAR-RIS and Access Point (AP). The operation process of the communication
system is mainly divided into two stages: Wireless Energy Transfer (WET) stage and Wireless Information Transfer (WIT) stage. Ener-
gy Splitting (ES) mode is adopted in the wireless energy transmission phase, and Time Switching (TS) mode is adopted in the wireless
information transmission phase. This paper aims to optimize the phase shift parameters and communication resource allocation of
ASTAR-RIS to maximize system throughput. Since the optimization problem is non-convex, this paper uses an alternate optimization al-
gorithm to solve the problem. Firstly, the problem is divided into two parts according to the coupled variables. The optimal solutions of
the variables in these two parts are solved by Semidefinite Relaxation (SDR) and Fractional Programming (FP) respectively. Experi-
mental results show that the communication scheme proposed in this paper can provide higher performance gain for the system.
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