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Age of information optimization algorithm for UAV-assisted WSNs
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Abstract: It's proposed that a systematic average age of information optimization algorithm that
integrates sensor energy supply, data transmission timeliness, and mobile user requirements. Firstly,
an unmanned aerial vehicle assisted WSN is used to secure the energy collection and data transmission
from the sensors. Secondly, Aol is introduced as a measure to jointly optimize multi-device
scheduling, transmit power and UAV trajectories to establish a non-convex optimization problem with
the objective of minimizing the average Aol of the sensors. Then, the non-convex problem is
transformed into a convex one by means of constraint relaxation, variable substitution and successive
convex approximation, and an iterative average Aol minimization algorithm is designed. Finally, the
algorithm is verified through simulation, and the results show that the algorithm effectively improves
the freshness of the sensor data while satisfying the mobile user experience.
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B R A (R, X R AR AT B s i 4
W A AR . UAV %l B WSN 7E K F #1%
YEY W AR e R AR LA K LA T i W 45 b 5
J3Z 1% (Zhou et al., 2022)
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1 7E 5 2 A% B 19 BE 1 (Azarhava et al., 2020) . 4
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harvesting ) £ R iy fiff Pk — [A] £ (i 1 AT A7 09
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Fig. 1 System model diagram
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SKER SRR IS et ) /| I E e i N o k)
Bafu, Fe . (OBRESEREE, Ha (n) =1,
(2) 5 RS W DA 515 M L R T 83 4 15 e L [
fa, Bp
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PRI, P FRAR A BB Aol AT R 4 R r
N (ZEERAE, 2022):

l’ s ? n;
Aln+1)= v =y
A, (n) + 1, otherwise .

NI IIE, A (n)FR N
A(n+1)=A(n)(1~-0a(n))+ 1. (1)

1.3 [ i

E X ae CVYV AWM, H
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C1, C3, min ==L (6)
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R (5)PAFC6. CTHIR, (n) IR, (n) T UAV f

P g, (n) B RN RS, S TR, SR

BB TTEXS R, (n) FIR, (n) MO AL AR 3
it — B 2 T ASRAR R (). R, (n) Y

FHR(n) FIR: (n):

q — XP‘(n) _
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Table 1 Iterative-based Aol minimization algorithm
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(3) T¥#H la, P, a=a*, P=P*;

(4) M fa, Pt XX (6) FATRM, BRITCAHH
i Q*;

(5) HOFr {Qf, 0=0%;

(6) MHE=L (1) THA (n + 1);

(7) SEARUCHCE R =11

(8) ifl=i

break

3 TEASRS
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