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TOM TAT NHUNG KET LUAN MOI CUA LUAN AN

1. Ludn an d3 nghién ctru, phan tich va lya chon dugc 7 16p thong tin dau vao cho
m6 hinh dy bao sy bién dong bé mat khong tham tir dit 1iéu vién tham va GIS phu hop
véi diéu kién khu vuc nghién curu, bao gé)m: mat do che phu cua thuc vat, nhiét do bé
mat, do cao, khoang cach dén cong trinh dac bi¢t, mat do dan cu, khoang cach tdi duong

giao thong va khoang céch to1 thuy hé.

2. Pa thtr nghiém véi 04 phuong phap phan loai 16p phi/sit dung dat, bao gdm
phuong phap xac suét cuc dai va 03 k¥ thudt hoc may (RF, SVM, CART) dé phan tich,
danh gia va lya chon phuong phap c6 d6 chinh xac cao nhat. Két qua nhan duoc cho
théy, v6i khu vuce thtr nghiém tai Thanh phé) HO Chi Minh, thuat toan RF cho d6 chinh
xéc cao nhét khi phan loai 16p phu/str dung dat, thé hién qua so sanh d6 chinh xac tong
thé va chi s Kappa. Tir két qua nay, thuat toan RF duogc lya chon dé phan loai 16p
pht/str dung dat khu vuc nghién cru bang anh vé tinh Landsat giai doan 2010 - 2020,
1am co s& dé mo hinh hoa 16p phu/str dung dat ndm 2025 va 2030 khu vie Thanh phd
Hb Chi Minh

3. Pa dé xuit va lya chon dugc mé hinh toan hoc Cellular Automata (CA) két hop
mang no ron nhin tao (ANN) gitp du bao xu thé bién dong bé mit khong tham khu vuc
Thanh phé Hd Chi Minh véi d6 chinh x4c cao, trong d6 hé sé trong quan khi so sanh
két qua md hinh héa va két qua phan loai 16p phu/sir dung dat nam 2020 dat 0.715

4. Két qua nhan duogc trong nghién ctru goép phan hoan thién co s¢ khoa hoc va
minh chtng tinh hiéu qua cua phuong phap ung dung dit liéu vién tham, GIS va phuong

phap m6 hinh hoéa trong du bao bién dong bé mit khéng thadm khu vire d6 thi. Ngoai ra,



két qua cua ludn an la mot cong cu hi€u qua, cung céip thong tin khach quan va chinh
xéc gitip cac nha quan 1y trong cong tic quy hoach, phat trién bén viing khu vuc d thi
& Thanh phd HO6 Chi Minh. M6 hinh nay c6 thé 4p dung cho cac khu vuc khac c6 diéu

kién tu nhién, kinh té - xa hoi tuong tu.
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ABSTRACT OF NEW FINDINGS IN THE THESIS

1. The thesis conducted research, analysis, and selection of 7 input data layers for
the impervious surface dynamics prediction model from remote sensing and GIS data,
suitable for the research area's specific conditions. These layers include vegetation cover
density, surface temperature, elevation, distance to significant infrastructure, population

density, proximity to road networks, and proximity to water bodies.

2. The research tested four land cover classification methods, including the
Maximum Likelihood classification and three machine learning techniques (Random
Forest - RF, Support Vector Machine - SVM, and Classification and Regression Trees
- CART), to analyze, assess, and select the most accurate method. The results indicated
that, for the test area in Ho Chi Minh City, the RF algorithm achieved the highest
accuracy when classifying land cover, as demonstrated by overall accuracy and Kappa
statistics. Based on these results, the RF algorithm was chosen for land cover
classification in the research area using Landsat satellite imagery from 2010 to 2020,
serving as the basis for modeling land cover for the years 2025 and 2030 in Ho Chi Minh
City.

3. A Cellular Automata (CA) model combined with an Artificial Neural Network
(ANN) has been proposed and chosen to forecast the trends in impervious surface
dynamics in Ho Chi Minh City with high accuracy. The correlation coefficient when

comparing the modeling results with the land cover classification results for the year

2020 achieved 0.715.

4. The results obtained in this research contribute to the advancement of scientific

knowledge and provide evidence of the effectiveness of using remote sensing data, GIS,



and modeling methods in predicting impervious surface dynamics in urban areas.
Furthermore, the outcomes of this thesis represent an efficient tool that offers objective
and accurate information for urban planners and decision-makers in the sustainable
development and planning of urban areas in Ho Chi Minh City. This model can also be

applied to other regions with similar natural, economic, and social conditions.



