THONG TIN TOM TAT VE NHUNG KET LUAN MOI

CUA LUAN AN TIEN Si

1. Tén dé tai ludn an: “Nghién cru phat trién mé hinh tri tué nhan tao trong phan ving nguy co li
quét & Viét Nam”.
2. Nganh: Ky thuat Tric dia - Ban d6 Mai s6: 9520503
3. Ho va tén nghién ctru sinh: Ngo6 Thi Phuong Thao Khoéa dao tao: 2016- 2019
4. Ho va tén can bd huéng din:

- TS. Nguyén Quang Khanh — Trudng Pai hoc M6 - Dja chét;

- GS.TS Bui Tién Di¢u — Truong Pai hoc Dong Nam (Na Uy)
5. Tén co s¢ dao tao: Trudng Pai hoc M6 - Pia chat
6. TOM TAT NHUNG KET LUAN MOI CUA LUAN AN (vé mat hoc thuat, Iy luan, luan diém
méi vé khoa hoc va thyc tién )

a. Luan an da nghién ctru anh Radar Sentinel-1 (d9 phan giai 10 m, chu ky bay 1ap 12 ngay)
thanh 1ap ban do hién trang 1i quét.

b. Luén 4n da nghién ciru va di lua chon cac ban do thanh phéan (d6 cao, d6 doc, huéng dbc,
d6 cong dia hinh, Toposhape, TWI, SPI, NDVI, lugng mua, loai dat, thach hoc, mat d6 song sudi) tir
cac ngudn dit liéu dia khong gian da dang, cho phép thuc hién mé hinh héa va du bao khu vuc ¢o
nguy co bi anh hudng boi i quét.

C. Luan an da nghién ctru cdc md hinh tri tu¢ nhan tao méi nham nang cao do chinh xé4c cho phan
vling nguy co lii quét. Cac mo hinh nay lan dau tién dugc nghién ctru tmg dung 1ii quét, cu thé bao gom:

- Phat trién dugc mo hinh FA-LM-ANN méi cho phan viing nguy co lii quét. M6 hinh nay 13
su két hop cac thuat toan ANN, Firefly Algorithm (FA) va Levenberg — Marquardt (LM), cho phép
tu dong tim kiém, cap nhat va tdi wu hoa trong s6 cia mod hinh dy bao 1l quét.

- Phat trién dugc md hinh PSO-ELM méi cho phan ving nguy co lii quét. M6 hinh nay xay
dung dua trén su két hop thuat toan may hoc cuc d6 Extreme Learning Machines (ELM) va thuat toan
t61 wu hoa Particle Swarm Optimization (PSO).

- Phat trién dugc mo hinh Ensemble learning méi cho phan ving nguy co i quét. Pay 1a mo
hinh tich hop cac thuat toan di truyén GA (Genetic Algorithm), thuat toan luat mo FURIA, thuat toan

cay quyét dinh (Decision Trees).
Ha Noi, ngay ...thang...nam 2024
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DOCTORAL THESIS SUMMARY

1. Topic of dissertation: “Research and development of artificial intelligence models in flash flood
susceptibility in Vietnam”.

2. Major: Surveying and Mapping Engineering Major code: 9520503

3. PhD Candidate: Ngo Thi Phuong Thao Training Course: 2016- 2019

4. Instructors:

- PhD. Nguyen Quang Khanh — HaNoi University of Mining and Geology;

- Prof, PhD Bui Tien Dieu — The university of South-Eastern norway, Gullbringvegen 36,
3800 Bg i Telemark, Nauy.

5. Training institution: HaNoi University of Mining and Geology
6. Doctoral thesis summary (in terms of academics, theories, new theses in science and practice)

a. Research and application of Sentinel-1 Radar images (10 m resolution, 12-day repeat flight
cycle) to create flash flood status maps.

b. Research and application of influencing variables (elevation, slope, slope direction, terrain
curvature, geomorphology, TWI, SPI, NDVI, rainfall, soil type, lithology, river and streams density)
from diverse geospatial data sources, allowing modeling and predicting flash flood areas.

c. Research new artificial intelligence models to improve the accuracy of predicting flash flood
susceptibility. These models are being studied for the first time for flash flood applications,
specifically including:

- Developed a new FA-LM-ANN model for flash flood susceptibility. This model is a
combination of ANN, Firefly Algorithm (FA) and Levenberg — Marquardt (LM) algorithms, allowing
to automatically search, update and optimize the weights of the flash flood susceptibility model.

- Developed a new PSO-ELM model for flash flood susceptibility. This model is built on a
combination of Extreme Learning Machines (ELM) and Particle Swarm Optimization (PSO)
algorithms.

- Developed a new Ensemble learning model for flash flood susceptibility. This is a model that
integrates genetic algorithms GA (Genetic Algorithm), fuzzy rule algorithm FURIA, decision tree
algorithm (Decision Trees).
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