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Abstract: To address the challenges of high energy consumption and poor sustainability in reconfigurable intelligent sur-
faces (RIS)-assisted Internet of things (IoT) systems relying on external power supply, a self-sustainable RIS-assisted si-
multaneous wireless information and power transfer (SWIPT) IoT system was investigated and designed. Firstly, a dy-
namic hybrid-mode RIS architecture was proposed, in which each RIS element could flexibly switch between energy har-
vesting and signal reflection modes to achieve self-sustainability. A joint multi-resource optimization problem was then
formulated with the objective of maximizing the system’s energy efficiency, subject to multiple constraints, including
the transmit power at the base station, the minimum energy harvesting requirements and quality-of-service of IoT de-
vices, and the energy causality of RIS. The transmit beamforming, power splitting factors of IoT devices, and the operat-
ing modes and phase shifts of RIS elements were jointly optimized. Finally, to tackle the highly coupled non-convex
mixed-integer optimization, an efficient iterative algorithm was developed by integrating fractional programming, pen-
alty function methods, successive convex approximation, and semidefinite relaxation, which can achieve high-quality
suboptimal solutions. Simulation results show that the proposed scheme consistently yields significant improvements in
energy efficiency over baselines under various system settings, with an average gain of 5.7% in typical scenarios.
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B0 g g be BEAN BRI B IR 2 A J T
ek B AR e 5 A ) 2 AL AR T R R
i, SRk,
0|, -l@[m, ~(m)men|<e (3
Hrr, &> 020 LRSI B . Bk miiesat
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tunil max ([ @], - |@|,m, - (m,)"} <
24 HEERE

SR BT AR A R R B T I JE R B
SR I AL 1) P ) R . FR T U R i) R
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RE, HATRFER S BHREM R ES N D, %
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