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RL based transmission power control for energy harvesting sensor

LIU Nanjun, JIA Riheng, XU Wentao, LI Minglu
School of Computer Science and Technology, Zhejiang Normal University, Jinhua 321004, China

Abstract: Sensors can harvest energy from the surrounding environment, but the energy supply is always unstable. To
achieve effective power control of sensors and enhance their performance metrics, such as data throughput, while ensur-
ing long-term life, a reinforcement learning-based power control strategy was designed. Assume an end-to-end communi-
cation system, the sender harvests energy, stores it in a battery for data transmission, and continuously buffers data. In
practical scenarios, the arrival of energy and data is random and unpredictable. In this study, the current state was only ob-
served via the sender, which included harvested energy, battery level, collected data, data cache level, and channel gain.
Decisions were made solely based on these limited observations. The soft actor-critic (SAC) algorithm was used to con-
trol transmission power, with an appropriate reward function and action clipping method. Experimental results demon-
strate that the proposed algorithm outperformes baseline strategies and approaches the theoretical optimal in certain sce-
narios.
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0, HoAth
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ZIREFRRAES CIR B 2RSS, BEEA#—
R EEBORES s TR TIR S W R R AR S5 A
TP BIA B P S5 R O b, B R A SE bR
TGk EEAT . RS BOIRSTE T E SR R
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POR) 2 ) 368 S i T AL 3 Q IR 48 0 21 R B
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4.6.1 FTAFIRLFES

MR —ADHILEX, HERNMEEER
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H(X)=E, ,[-lgp(x)] (14)
fFH H (z(-|s) TR HME o (RS s N HIBEHLFE

JZ o BRI iR 2] R ARl 2 AE B KA R AR
F TR] I {8 SRS SEINBE AL . T RAE SR AL ST K H Amrh
IO T — T8 (R IR U0, AT 3 D12 SRS 7T BLE S

Tt = arg max E,{ZF(S,,G,) + o (7 (- |St))j| (15)
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oK, FEARIIRR A kg, XAYT
REBVE ARG, HI b S RN ZE 1 R s B e
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HE O,
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Lo(0) =By (Qu(s.a)~(ryV, (5.4))) =
B | 3050 0) (it (min 0, (sa) - (1)

algn(a,+1|5m ))))2j|

Hrr, RICGERAK RO, o REMEHZSE, O,
REEZE D QML

b ) 286 FR) B3 SR ) 2 96 I SE T 7 =X, A
Bz 0 2B HH, EEiLMe o, W
KA FTw -

w<—t+(1-1)w (18)
4.6.3 Actor M %&

TEIESLENE A, Actor X 2% i Hi B R (1) =5
WrorAi, T s AR PR AT R, BRI
KABSEAE T HATAIE ., H5E, MbrfEESS
A RFEME RS ¢ ~N(0,1), ARJE, IR s 5 bR ifE
ZE o MR E3E 1 AR ZEHIE Ea = u(s; 0) +
oc, HA, u(s;0)H o(s;0) 77 77 Actor M 25 R 4 24
BIRAS s B B (B AN bR 22 o I X Fpo7 =, A8
KRR, IFReiE S AR AT AL . SR
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Hr, s~RFTRRE 5,72 AT R0 R HRAFE T
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mAE s R T a, BRI HEZ .
4.6.4 Jf B 1E IR
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