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11. Tém tat cac ket qua méi cua ludn an:

Lu4n 4n nay dé xuat mot sb giai phap nham nang cao hiéu qua sir dung tai nguyén va
chat lugng dich vu cta cac hé thong truyén thong st dung thiét bi bay khong ngudi 1ai
trong mang v tuyén thé hé moi. Nghién ciru dé xuat hudng giai quyét cho bai toan tdi uu
héa hiéu niang truyén din dudi cac rang budc vé dic tinh co dong ctia UAV, su khan hiém
phé tan va cac yéu cau vé chét luong dich vu. Céc két qua dat dugc gop phﬁn hd tro viéc
phan tich va thiét ké cac hé thong truyén thong UAV trong mang v tuyén thé hé méi.

Dbi twong nghién ctru cta luan an tap trung vao cac yéu td k¥ thuat trong hé théng
thong tin vo tuyén hd tro boi UAV, bao gém:

- Pic tinh kénh truyén UAV: Cac mo hinh suy hao cua lién két A2A va lién két A2G trong
cac mdi trudong truyén dan khac nhau. Tir d6 dé xuat mot phuong phap lwa chon va tdi uu
siéu tham sd cho cac mo hinh hoc may va hoc sau trong bai toan udc luong suy hao kénh
truyén ddi voi ca lién két A2A va A2G. Bang cach két hop thuat toan GSA véi cac mod
hinh nhu KNN, DT, RF va cac kién trac LSTM, nghién ctru da cai thién dang ké d6 chinh
Xac wdc lugng so v6i cac md hinh thdng ké truyén thong.

- Hé thong thong tin UAV: Cac moé hinh hé théng trong d6 UAV déng vai trod 13 tram gbc
dé mé rong vung phu séng hodc nut chuyén tiép dé két ndi cac thiét bi tAm xa. Tir nhitng
nghién ciru ndy, luan 4n dé xuat mot mo hinh x4p xi tuyén tinh trong todn hoc nham xay
dung cac biéu thirc dang dong dé xac dinh do cao, goc ngang va van tdc van hanh t6i uu
khi UAV déng vai tro tram gbc hodc nit chuyén tiép.



- K§ thuat da truy nhap va quan ly tai nguyén: M6 hinh truyén dan két hop gitta vo tuyén

nhan thirc va da truy nhap RSMA; céc thuat toan ghép cap nguodi dung va ky thuat tach tin

hiéu tai tram gdc. Pong gop chinh bao gom viée thiét lap cac didu kién giai tich dé ghép

cap nguoi dung (PU-SU) va xay dung thuét toan kiém soat nhap mang c6 do phuc tap

thip. Giai phap dé xuit giup gia ting sb lugng ngudi dung dwge phuc vu va nang cao tong

tdc do dir liéu ctia hé thdng so v6i ky thuat NOMA truyén thong.
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11. Summary of the new findings of the thesis:

This thesis proposes several solutions to improve the efficiency of resource utilization and
service quality of communication systems using unmanned aerial vehicles in next-
generation wireless networks. This research proposes a solution to the problem of
optimizing transmission performance under constraints on UAV mobility characteristics,
spectrum scarcity, and quality of service requirements. The results achieved contribute to
supporting the analysis and design of UAV communication systems in next-generation
wireless networks.

The research focuses on technical factors in wireless communication systems supported by
UAVs, including:

- UAV channel characteristics: Attenuation models of A2A and A2G links in different
transmission environments. From this, a method for selecting and optimizing
hyperparameters for machine learning and deep learning models in the problem of
estimating channel attenuation for both A2A and A2G links is proposed. By combining the
GSA algorithm with models such as KNN, DT, RF, and LSTM architectures, the research
has significantly improved estimation accuracy compared to traditional statistical models.
- UAV Information Systems: System models in which UAVs act as base stations to extend

coverage or as relay nodes to connect long-range devices. Based on these studies, the thesis



proposes a linear approximation model in mathematics to derive closed-form expressions
for determining the optimal altitude, elevation angle, and operating velocity when UAVs
act as base stations or relay nodes.

- Multiple Access and Resource Management Techniques: A transmission model
combining cognitive radio and RSMA multiple access; user pairing algorithms and base
station signal separation techniques. The main contributions include establishing analytical
conditions for user pairing (PU-SU) and developing a low-complexity network entry
control algorithm. The proposed solution increases the number of users served and
improves the overall data rate of the system compared to traditional NOMA techniques.
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