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1- Luan an dé& xuat kién trdc FANET nhiéu cap backbone UAV cho tuyén UAV-to-
Ground (U2G), trong d6 cac backbone UAV dugc to chirc theo cip bac hudng vé tram
diéu khién mat dat (GCS) nham hinh thanh truc chuyén tiép 6n dinh hon. Két qua
nghién ciu cho thay cach té chirc ndy gop phan giam nguy co phan manh va nang cao
hiéu nang truyén di liéu trong FANET, doc 1ap véi giao thtc dinh tuyén cuy thé.

2- Luan an dé xuat giao thtrc dinh tuyén GPSR-CB, cai tién ché do Greedy ciia GPSR
cho tuyén U2G. Giao thuc str dung co ché lva chon next-hop da tiéu chi duwa trén do
gan téi dich ao, kha ning tiép tuc chuyén géi theo ché do Greedy, va PER lién két
(Packet Error Rate). Pong thoi két hop co ché tang cong suat phat khi truyén lai nham
Nang X4c suat truyén thanh cong trong méi truong FANET ¢ d¢ dong cao.

3- Luan an dé xuét giao thirc dinh tuyén QLR-FANET ung dung Q-learning cho tuyén
U2G trong FANET. Giao thtc str dung ham thuong hai thanh phan, két hop phan hoi
D-ACK (Data Acknowledgement) va cap nhat max Q-value theo sy kién chuyén goi
nham phan anh tot hon trang thai truyén dan thuc té trong qua trinh hoc dinh tuyén.
Ddng thoi két hop co ché giam tam thoi tée do bit khi truyén lai dé nang cao hiéu qua
truyén dir liéu trong diéu kién lién két bién dong.

4- Luan an phat trién giao thirc GPSR-RA, cai tién tir GPSR bang co ché diéu chinh téc
d6 bit dua trén cac ngudng SNIR (Signal-to-Noise-and-Interference Ratio) dugc xac
lap tir quan hé PER-SNIR cua tirng muc tée d6 bit. Co ché nay cho phép giam téc do
bit khi chat luong kénh suy giam va ting tdc do bit khi kénh cai thién, qua d6 cai thién
hi¢u nang mang.
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1- The dissertation proposes a multi-level backbone UAV architecture for UAV-to-
Ground (U2G) communications in FANETS, where backbone UAVs are hierarchically
organized toward the Ground Control Station (GCS) to form a more stable forwarding
backbone. The results show that this organization helps reduce network fragmentation
and improve data transmission performance in FANETS, independently of the specific
routing protocol employed.

2 -The dissertation proposes the GPSR-CB routing protocol, an enhanced Greedy-mode
version of GPSR for U2G routing. The protocol employs a multi-criteria next-hop
selection mechanism based on proximity to a virtual destination, the capability of
maintaining Greedy forwarding, and link Packet Error Rate (PER). In addition, GPSR-
CB incorporates a retransmission-aware transmit power increase mechanism to improve
successful packet delivery probability in highly dynamic FANET environments.

3- The dissertation proposes the QLR-FANET routing protocol, which applies Q-
learning to U2G routing in FANETS. The protocol employs a two-component reward
function combined with D-ACK (Data Acknowledgement) feedback and event-driven
max Q-value updates to better reflect actual transmission conditions during the routing
learning process. Furthermore, a temporary bitrate reduction mechanism during
retransmissions is integrated to improve data transmission efficiency under unstable link
conditions.

4. The dissertation develops GPSR-RA, an enhanced GPSR protocol incorporating a
bitrate adaptation mechanism based on SNIR (Signal-to-Noise-and-Interference Ratio)
thresholds derived from the PER-SNIR relationship of each bitrate level. The
mechanism allows bitrate reduction when channel quality degrades and bitrate increase
when channel conditions improve, thereby enhancing overall network performance.
Hue City, May 22, 2026

Advisor 1 Advisor 2 PhD Candidate

Dr. Le Huu Binh  Assoc. Prof. Dr. Vo Thanh Tu Mai Cuong Tho



