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% % NOMA-UAV MKW T REMITS R IRMLIL

FEE R
tEEEAFEEIE¥K L 201306
(202230310025@ stu. shmtu. edu. cn)

# E 4 LAM(Unmanned Aerial Vehicle, UAV) #4854 % % 4F iE X % 3k (Non-Orthogonal Multiple Access, NOMA) F 47 R
% F A FRF R T 69 R % & & (Quality of Service, QR #h T —FHhLF ., UAVHEAZT FPH A, @ A P
RUEBELSE, HTHREZARALE SREN TEGC KA (EBHRAEARLCES, BIHNRLAPF 2% AR P
REoyRABEHA S RARRKCESEE, O THEOR. KA SMAIATRAM . LT F5REME AR KDL ELS &
(Successive Convex Approximation,SCA) K &, i@ 15 i 7] o fo @ i & AR K AE, & 28, K A B M5/ 4% (Mean Shift) F & 3
AR P 5%, BB T Kmeans ik, il i+ A HIRFEESEMERSK . HBRAENA P AT E P MG, F B ZEEFHHER
APRERAH, Hra kA P QoS, 42 8 B #t Mean Shift 5 % H ik  H M PF R ZH LGRS RN SNV KR KRG, B LI
FEM M KATIE S LB R R K L B 5 E, I R A E A H & (Genetic Algorithm, GA) 347 # i 4L, £REA P QoS # AT 42 T,
@iy UAV B2 S ey Fd s, A RA ST, URAFT EOH LI LERRK, A ARBAOEHM, FALERE
B, % #t Mean Shift E E et 5 £ Kmeans FF RV THE AR L ARV A RS ET 2452 FHRHAT
5.94%  ERRIMA P HFT RACFHRIT 6.82%,

KB RAMNGEER BN RS R A2 TR

HESES TN929.5;V279

Energy-efficient Trajectory and Resource Optimization for Multi-cluster NOMA-UAV Networks

L1 Zhike and XU Wanping

College of Information Engineering,Shanghai Maritime University, Shanghai 201306, China

Abstract An optimization scheme is proposed to ensure QoS guarantee in UAV-assisted multi-cluster NOMA downlink net-
works with limited resources. In this paper.the UAV serves as an airborne mobile base station to communicate with ground
users. Due to limited energy,hovering time is introduced as an optimization variable to allocate more energy for communication.
The total throughput is maximized by optimizing user clustering,intra-cluster power allocation,and communication time alloca-
tion. Due to its non-convexity,the optimization problem is divided into three sub-problems. The power allocation problem is ad-
dressed using the SCA method, and the communication time allocation is solved via linear programming. First of all, the Mean
Shift algorithm is employed for user clustering. Unlike K-means, it clusters users by calculating local density peaks, ensuring
higher intra-cluster user concentration. Then,an improved Mean Shift algorithm is proposed to balance user distribution by split-
ting oversized clusters,thereby ensuring individual user QoS. Finally.an original cluster head hovering scheme is introduced to
avoid increasing the UAV’s flight distance due to additional sub-clusters,then GA is used for trajectory optimization,enhancing
total throughput by reducing the UAV’s non-communication energy consumption while ensuring user QoS. The optimization
scheme has low computational complexity and strong real-time performance. Simulation results show that the optimization scheme
with an improved Mean Shift algorithm reduces the non-communication energy consumption than the K-means algorithm,and im-
proves the system throughput by an average of 5. 94% at different transmit power and energy efficiency by an average of 6. 82 %
at different number of users.

Keywords Unmanned Aerial Vehicle, Non-orthogonal multiple access, Quality of service, Energy-efficient, Trajectory optimiza-

tion
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MRS, Ui KA R G R R AR, Wang 550 2 H —
T UAV 9% 3534 2 3148 (Mobile Edge Computing, MEC)
1155 EERAE 28, S UAV R #E 5 /N 1k 0 67 28 39 85 (9 H A
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T s o A TR 0 0 % e VR, 3 5k R[] ) ) 3 A g 1y 5K
e XA P T & SRR R R G B F ol R 7E e &=
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dia 450 {f FH T W5 Al 3L T 5 1k 2% 3 (Reinforcement Learning,
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A, Tang"™ 4538 i B FH & kM 38 3 (SCA) J5 15 FHL A 5
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