ST "
A 2025 4F 525 % 553 ) oy R 5 IR ISSN 1671—1815 %3
% 2025, 25(3) :01272-08 Science Technology and Engineering CN 11—4688/T :,--«-u

A

DOI:10. 12404/j. issn. 1671-1815. 2401446
5| AES XA, ki) RE L ST 2 BARM T AN B CEAL A M4 BRI E T 1], Bl2EHoR 5 TR, 2025, 25(3) « 1272-1279.
Liu Yanping, Zhang Kunkun, Song Fuhong. Multi-objective based unmanned aerial vehicle-assisted data collection in wireless sensor networks

[J]. Science Technology and Engineering, 2025, 25(3) ; 1272-1279.

ETZHRNT AV B T &R ==
EEEESE e S

XATR, KA R R
(1. S R IR G 2202, BB 5500255 2. St & K45 BBy, SthH 550025)

O ARG R AN B 0 T A B R B ISR T R AARAC AN AL T vk T B AR R B AR AL A M 3R T —
Tz o B RANF R EAE B BN IFEAKALFT E, F 28, A A K-means ik fo LANE £ EAE BB 219 091815 BA 4T
RESHM FALEEBRBUAZ R, B HET AN ZBHFIAER | §ESRAAERBRAERLANEIZRAL, 5
FREARETHELAERBRAGAANESLERALERBEARNE, RE A TEEFPAANG RKLEEZELE A
BB T R AN AR AT HAR | DA MR AN CAT AL i S ML A RO R £ %t B st @i A 50
WEREN AR THEARFT R AT RBEATELZAARAELIIET R EAR, #45, Y55F24 120 m 6 AR
HEART 16.2% , RAMERFEILT 24.9% ,

Nelhia]  RAM; RASRE, HIBWKE; v, $ B RKK

LSS V224, SCHkARERD A

Unmanned Aerial Vehicle-assisted Wireless Sensor Networks

Data Collection Schemes Based Multi-objective
LIU Yan-ping', ZHANG Kun-kun'" , SONG Fu-hong’

(1. College of Big Data Statistics, Guizhou University of Finance and Economics, Guiyang 550025, China;

2. School of Information, Guizhou University of Finance and Economics, Guiyang 550025, China)

[ Abstract] A comprehensive joint optimization solution was proposed to address the issue of traditional UAV (unmanned aerial vehi-
cle) -assisted wireless sensor network data collection schemes, where only UAV energy consumption was optimized, while wireless sen-
sor energy consumption is neglected. Firstly, clustering analysis was performed using the K-means algorithm and communication thresh-
old between UAVs and wireless sensors to achieve effective clustering of wireless sensors. Secondly, a multi-objective optimization
model was constructed to collaboratively optimize sensor energy consumption and UAV hovering energy consumption. The optimal UAV
hovering position and wireless sensor transmission power were determined using a multi-objective particle swarm optimization algorithm.
Finally, based on the optimal hovering positions of UAVs in each cluster, an ant colony algorithm was applied to compute the optimal
flight path of UAVs, minimizing UAV’s flight energy consumption and thus minimizing the overall energy consumption of the entire data
collection system. Simulation results indicate that the proposed solution achieves significant improvements in system energy consumption
compared to traditional methods. Specifically, when the clustering radius is 120 meters, sensor energy consumption is reduced by
16.2% , and UAV energy consumption is reduced by 24.9% .

[ Keywords] UAV; wireless sensor; data collection; energy consumption; multi-objective optimization
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Table 2 Comparison of energy consumption of the UAV
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Fig. 8 Optimal flight path of the UAV when the

clustering radius is 120 meters
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