5 4675 510 3] BT 5 fF B % ik Vol. 46No. 10
2024410 H Journal of Electronics & Information Technology Oct. 2024

ERERARTHEANBFEREEFRMUBEEANE

Y azrY  REET HEEY 2EEY amm
Ok B RALKZHMAE BHARER RE 300300)
Dt H RF(RA)HEME RE 071066)
OGTIbH AR b A doinit HEEERE KL 071066)

aja

7 E: 5 EF (Aol) & PP T LA A N 2% (WSN) B iy vk (1 2248 bR, o AN B W SNEE R & A2
KA CATRNIE . $2 T 3 5502 2 S s R o o) 28K 2 3l () 500 A2 %715 ARl o SR, A& BRIIE Bl
S FBENNBE AT B B PR A AR B REAE, GBI RS R E0ZI R, %S0 e
5 AR LR T AN LB R REAE LA BR AR R i R AT O R, LR, Bt — P [R) VR 5 30 o SRR £ AL
(CH-PPO) 58 Ak 2 > 538, [RIBRURI TG AN A5 R B85 S sl 117 M VKT RSO E M AT, 1E0 R &1
SRR NS AR AR IR, KRR TG AVLRE R FE. Bk, B TE— Pl B ORI 282 S M IR B 2R o
H, WIRCH-PPOSEENEMIAHE, BRI HLINGHR . i EERLERER, CH-PPORIEE T ANLBE R HFE L
FSEMAZ AR BRI 2 (0 L A T X L 3 Rh e Ak 2 ST B, R B RIAFROURSIE . Fase TEAN S k.

KA LLRALRBRMGE; (5 EERAN RNE AU RIS MR E L AN R R )
FESHES: TNY26.2; V279 XHEKFRIRES: A YEHS: 1009-5896(2024)10-4024-11
DOI: 10.11999/JEIT240075

Energy-Efficient UAV Trajectory Planning Algorithm for
Aol-Constrained Data Collection

GAO Sihua® LIU Baoyu® HUI Kanghua® XU Weifeng®® LI Junhui®
ZHAO Bingyang®
®(Institute of Computer Science and Technology, Ciwvil Aviation University of China, Tianjin 300300, China)
®(Department of Computer, North China Electric Power University (Baoding), Baoding 071066, China)

®(Hebei Key Laboratory of Knowledge Computing for Energy & Power, Baoding 071066, China)

Abstract: The information freshness is measured by Age of Information (Aol) of each sensor in Wireless Sensor
Networks (WSN). The UAV optimizes flight trajectories and accelerates speed to assist WSN data collection,
which guarantees that the data offloaded to the base station meets the Aol limitation of each sensor. However,
the UAV’s inappropriate flight strategies cause non-essential energy consumption due to excessive flight
distance and speed, which may result in the failure of data collection mission. In this paper, firstly a
mathematical model is investigated and developed for the UAV energy consumption optimization trajectory
planning problem on the basis of Aol-constrained data collection. Then, a novel deep reinforcement learning
algorithm, named Cooperation Hybrid Proximal Policy Optimization (CH-PPO) algorithm, is proposed to
simultaneously schedule the UAV’s access sequence, hovering position, the flight speed to the sensor nodes or
the base station, to minimize the UAV's energy consumption under the constraint of data timeliness for each
sensor node. Meanwhile, a loss function that integrates the discrete policy and continuous policy is designed to

increase the rationality of hybrid actions and improve the training effectiveness of the proposed algorithm.
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Numerical results demonstrate that the CH-PPO algorithm outperforms the other three reinforcement learning

algorithms in the comparison group in energy consumption of UAV and its influencing factors. Furthermore,

the convergence, stability, and robustness of the proposed algorithm is well verified.
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algorithm; Unmanned aerial vehicle trajectory planning; Deep reinforcement learning
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