DAI HOC QUOC GIA HA NOI CONG HOA XA HOI CHU NGHIA VIET NAM
TRUONG PAI HQC CONG NGHE Déc 1ap - Tw do - Hanh phic

THONG TIN VE LUAN AN TIEN Si

1. Ho va tén nghién ctru sinh: Tran Vil Hop 2. Gi6i tinh: Nam
3. Ngay sinh: 01/11/1985 4. Noi sinh: Ha Noi
5. Quyét dinh cong nhan nghién ctru sinh s6: 1013/QD-DT ngay 02 thang 12 nim 2021
ctia Hiéu truong Trudong Pai hoc Cong nghé, Pai hoc Quéc gia Ha Noi.
6. Cac thay doi trong qué trinh dao tao:
(1) Gia han thoi gian hoc tap 12 thang (01 nim) theo Quyét dinh sb 2833/QD-DHCN
ngay 03/12/2024 cua Hiéu trudéng Truong Pai hoc Cong nghe;
(2) Gia han thoi gian hoc tap 12 thang (01 nim) theo Quyét dinh s 2694/QD-DHCN
ngay 19/11/2025 cua Hiéu trudéng Truong Pai hoc Cong nghe;
(3) Piéu chinh tén dé tai luan 4n tién si theo Quyét dinh s6 1362/QP-DHCN ngay
12/06/2026 ctua Hi¢u trudng Truong Dai hoc Cong nghé.
7. Tén dé tai luan 4n: “Nang cao kha nang loc nhiéu, cai thién chat luong dai ra-da phan
gidi cao”
8. Nganh dao tao: K§¥ thuat Vién thong 9. M s6: 9520208
10. Can bd huéng dan khoa hoc:
(1) Hudng din chinh: PGS.TSKH. Nguyén Vin Loi, Tong Cong ty Cong nghiép Cong
nghé cao Viettel, Tap doan Cong nghiép - Vién thong Quan doi;
(2) Huéng dan phu: TS. Tran Cao Quyén, Khoa Dién tir - Vién thong, Trudng Dai hoc
Cong ngh¢, Pai hoc Quéc gia Ha Noi.
11. Tém tat cac két qua méi ciia ludn an:

Muc dich va ddi twong nghién ciru: Luan 4n nghién ctru cac giai phap xir 1y nhidu
cho hé théng ra-da phan giai cao nham nang cao kha ning phat hién, phan loai va bam
muc tiéu trong mdi trudng nhiéu phirc tap. Doi twong nghién ctru 14 hai nhém ra-da phan
giai cao (ra-da diéu tan lién tuc FMCW va ra-da xung) ciing cic loai nhidu dic thu: nhiéu
pha do tin hiéu ro, nhiéu roi rac tir cac ddi tuong khong phai muc tiéu (chim, phuong tién
mit dét, cong trinh) va nhiéu hdn hop phi Gaussian, khéng déng nhat (nhiéu dia vat, nhidu
bién, nhiéu khi tuong).

Phwong phap nghién ctru: két hop phan tich 1y thuyét va mo phong; thiét ké, ché
tao phan cimg; xir 1y tin hiéu két hop hoc may; kiém chung thyc nghiém trén cac hé théng
ra-da thuc dang van hanh.

Cac ket qua méi ciia luin an:
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Dé xuét giai phap giam nhiu pha cho ra-da FMCW thong qua cAu tric mang dng-
ten khe 6ng dan song c6 kiém soat birc xa, xé khe trén thanh hep, két hop 1uéi loc
phan cyc va mat mo loa t8i wu. Céu trac dé xuét dat hé sb cach ly phat - thu 85 dB
trong dai lam vi¢c, vuot gia tri tinh toan yéu cau, qua do6 cai thién do 6n dinh do cu
ly, van téc va nang cao chit luong tong thé cua dai ra-da FMCW.

Dé xuit giai phap giam nhidu roi rac va phan loai drone trong ra-da FMCW dua
trén dic trung vi dép-le két hop hé quy tic phan loai phan cdp Top Model, tich hop
ban d6 giao thong dé phan tich quy dao chuyén dong cua muc tiéu. Két qua thuc
nghiém loai bo 97% nhiéu r0i rac, phan loai chinh xac 100% s6 drone & cu ly to1
3,5 km, tim phan loai cai thi¢n 1,6+3,2 lan tuy kich ban bay so vdi ra-da thuong
mai tham chiéu Elvira.

Pé xuat giai phap da bup song két hop phat hién CFAR hai giai doan thich nghi
trén nén nhiéu hdn hop cho ra-da xung, trong d6 phan bd nhiéu phi Gaussian duoc
wdc lugng bang da thirc Bernstein dé xac dinh ngudng phat hién cuc b t6i wu theo
tig ving nhidu. Thir nghiém trén ra-da xung canh gii 3D cho thay ty sb tin - tap
tang khoang 8 dB (tai cu ly 70 km), x4c sudt bao dong 1am giam hon 90% so véi
CA-CFAR truyén thong, thoi gian xtr Iy dap ung yéu cau thoi gian thuc.

Céc giai phap dé xuat duoc kiém chimg thue nghiém trén cac dai ra-da phan giai cao
dang van hanh, khang dinh tinh dung dén cta phuong phap va gia tri ing dung thuc
tién. Két qua nghién ctru cua luan an da dugc cong bd trén 02 tap chi quéc té thudc
danh muyc ISI/Scopus, 04 bao cao tai hoi nghi quéc té va 0l sang ché duoc cép béng

doc quyen trong nudc.

12. Kha ning tng dung trong thyc tién: Cac giai phap da duoc cai dit va khai thac trén

cac dai ra-da dang van hanh: ra-da FMCW gidm sat tam thép phuc vu phat hién, phan loai

drone (bao v¢ san bay, cong trinh trong diém, bién gidi, cang bién) va ra-da xung canh

giéi 3D tam xa; gop phan ty chil cong nghé trong nghién ciru, ché tao ra-da quan su. ...

13. Nhirng hudng nghién ciru tiép theo:
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2)

3)

Bio dam d¢ 6n dinh pha giita cdc phan tir phat - thu va cai tién cac thanh phan phan
cting then chot ciia hé thong FMCW;

Mo rong tap dit liéu huan luyén voi nhidu chung loai drone, mg dung hoc may va
hoc sau dé khai thac sau hon dic trung vi dop-le;

Mo rong thtr nghiém trén nhiéu ciu hinh ra-da (da kénh, da bang tr:in) va cac diéu
kién dia hinh khac nhau.

14. Céc cong trinh da cong bo ¢6 1i€n quan dén luan an:

[1]

"A Discrete Clutter Reduction Method for Drone Detection with High Resolution

Radars," Proc. 12th Int. Conf. on Electronics, Communications and Networks



(CECNet 2022), DOI: 10.3233/FATIA220543.

[2] "Ambiguity Resolution for Ground-based Pulse-Doppler Radars Using Multiple
Medium PRF," Proc. Int. Conf. on Signal Processing Systems (ICSPS 2022),
Jiangsu, China, DOI: 10.1109/ICSPS58776.2022.00024.

[3] "Enhanced Multi-Target Tracking with Combination of Position, Power and
Ambiguous Doppler Measurements," Fuzzy Systems and Data Mining 1X, 2023,
DOI: 10.3233/FAIA231011.

[4] "A design of a high-resolution frequency modulated continuous wave radar for
drone detection based on spurious phase noise and discrete clutter reduction," IET
Radar, Sonar & Navigation, vol. 18, no. 5, pp. 704-714, 2024, DOI:
10.1049/rsn2.12512.

[5] "An Adaptive IMM for Tracking Maneuvering Target with High Variability of
Environment," Fuzzy Systems and Data Mining X, 2024, DOI:
10.3233/FAIA241441.

[6] "Improving Aerial Target Detection for 3D Radar Based on Two-Stage CFAR
Method with Adaptive Clutter Distribution Estimation," Frontiers in Signal
Processing, 2025, DOI: 10.3389/frs1p.2025.1688944.

[7] Sang ché: "Phuong phap chuyén doi va hién thi dit liéu quét ra-da do phan giai cao,"
Bang doc quyén sang ché s6 VN1-0052696-000, cap ngay 25/09/2025, Viét Nam.

Ngay  thang nam 2026

X4c nhén ciia can bd huéng din Nghién ctru sinh
(Ki va ghi ro ho tén) (Ki va ghi ro ho tén)



VIETNAM NATIONAL UNIVERSITY, HANOI SOCIALIST REPUBLIC OF VIETNAM
UNIVERSITY OF ENGINEERING AND TECHNOLOGY Independence — Freedom — Happiness

INFORMATION ON DOCTORAL THESIS

1. Full name: Tran Vu Hop 2. Sex: Male

3. Date of birth: 01/11/1985 4. Place of birth: Ha Noi

5. Admission decision number: 1013/QD-DT dated 02/12/2021 of the Rector of VNU
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6. Changes in academic process:

(1) Extension of the training period by 12 months (01 year) under Decision No.
2833/Qb-DHCN dated 03/12/2024 of the Rector of VNU University of
Engineering and Technology;

(2) Extension of the training period by 12 months (01 year) under Decision No.
2694/Qb-DHCN dated 19/11/2025 of the Rector of VNU University of
Engineering and Technology;

(3) Adjustment of the doctoral thesis title under Decision No. 1362/QD-DHCN dated
12/06/2026 of the Rector of VNU University of Engineering and Technology.

7. Official thesis title: "Enhancing the noise filtering capability and improving the quality
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8. Major: Telecommunications Engineering 9. Code: 9520208

10. Supervisors:

(1) Principal supervisor: Assoc. Prof. Dr.Sc. Nguyen Van Loi, Viettel High
Technology Industries Corporation;

(2) Co-supervisor: Dr. Tran Cao Quyen, Faculty of Electronics and
Telecommunications, VNU University of Engineering and Technology.

11. Summary of the new findings of the thesis:

Research purpose and objects: The thesis studies noise and clutter filtering
solutions for high-resolution radar systems in order to improve target detection,
classification and tracking in complex noise environments. The research objects are two
groups of high-resolution radars (frequency modulated continuous wave FMCW radar and
pulse radar), together with their characteristic types of noise and clutter: phase noise caused

by the leakage signal, discrete clutter from non-target objects (birds, ground vehicles, man-



made structures), and heterogeneous, non-Gaussian mixed clutter (ground clutter, sea
clutter and weather clutter).

Research methods: a combination of theoretical analysis and simulation; hardware
design and fabrication; signal processing combined with machine learning; and
experimental validation on operational radar systems.

New findings of the thesis:

(1) A phase-noise reduction solution for FMCW radar using a slotted-waveguide
antenna array with narrow-wall slots, polarization filtering grid and optimized horn
aperture, achieving a measured transmit-receive isolation of 85 dB across the
operating band, which improves range and velocity measurement stability.

(2) A discrete clutter reduction and drone classification method for FMCW radar based
on micro-Doppler features combined with the hierarchical Top Model rule set and
traffic-map information. Experiments show 97% of discrete clutter removed, 100%
of drones correctly classified at ranges up to 3.5 km, and a classification range
improvement of 1.6 to 3.2 times (depending on flight scenario) compared with the
reference Elvira radar.

(3) A multi-beam processing solution combined with a two-stage adaptive CFAR
detector for pulse radar in heterogeneous, non-Gaussian clutter, in which the clutter
distribution is estimated by Bernstein polynomial approximation to set an optimal
local threshold for each clutter region. Field tests on a 3D surveillance pulse radar
show an SNR gain of about 8 dB (at 70 km range) and a false-alarm reduction of
more than 90% compared with conventional CA-CFAR, while meeting real-time
processing requirements.

(4) All proposed solutions were experimentally validated on operational high-
resolution radars, confirming their correctness and practical value. The results have
been published in 02 ISI/Scopus-indexed journals, 04 international conference
papers and 01 national patent.

12. Practical applicability, if any: The proposed solutions have been deployed on

operational radars: low-altitude FMCW surveillance radar for drone detection and
classification (protection of airports, critical facilities, borders and seaports) and long-range
3D surveillance pulse radar, contributing to technological self-reliance in military radar
development.

13. Further research directions, if any:

(1) Improving phase stability among transmit-receive elements and key hardware

components of the FMCW system;



(2) Extending the training dataset with more drone types and applying machine/deep
learning to further exploit micro-Doppler features;

(3) Extending experiments to other radar configurations (multi-channel, multi-band)
and different terrain conditions.
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