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1. Ba xac 1ap dugc co sd khoa hoc cho viéc xay dung h¢ quy chiéu toa do quan
su trén co s cap nhat hé quy chiéu toa dd qudc gia VN-2000 két hop voi bd sung cac
diém GNSS/CORS tai ciac mang kién tao va ving hai dao. Dé xuat phuong an, giai phap
thiét ké t6i wu ludi GNSS/CORS phui hop véi 1anh thd Viét Nam va lién két véi hé toa
d6 quéc té ITRF.

2. Nghién ctru va d3 xdy dung duoc thuat toan binh sai ludi két hop mit bang va
GNSS c6 diém tram CORS. Pi dé xuat duoc giai phap xac dinh d6 cao thuy chuan bang
cong nghé GNSS mo rong dén ving bién ddo va dé xuét xtr Iy két hop ludi GNSS thuy
chuén bang phuong phap binh sai diéu kién kém an sb.

3. P x4c dinh duoc giai phap x4y dung phan mém tinh toan chuyén toa do theo
quan diém dong giira cac hé toa d6 VN-2000 va GNSS/ITRF dé dat tién dé cho viéc xay
dung h¢ toa d§ quan su dya trén h¢ toa 40 VN-2000 va céc tri do bod sung cua phan khuc
lu61 GNSS/CORS.

4. Pi str dung phuong phéap phan tich thanh phan chinh PCA (phuong phép phan
tich thong ké giam chiéu dir liéu ma van gitr duwoc dic trung cta cic thanh phan can
phan tich) dé danh gia mdi lién hé va su lién két giira cac thanh phan cia bd tham sb
tinh chuyén “dong” nhu su dich chuyén, xoay truc va ty 18 bién dang. Pay 1a tinh rat
m&i so véi cac nghién ctiru trude day gitp xac dinh va kiém soat bo tham sb tinh chuyén

toa do khi xét dén yéu t6 thoi gian vao cong thire tinh chuyén.
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ABSTRACT OF NEW FINDINGS IN THE DISSERTATION

1. The scientific basis for establishing a military coordinate reference system has
been developed, based on updating the VN-2000 national coordinate system and
supplementing it with GNSS/CORS points located in tectonic plates and island regions.
A proposal for optimal design and configuration of the GNSS/CORS network, suitable
for Vietnam's territory and linked with the international coordinate system ITRF, has

been put forward.

2. The study has developed an adjustment algorithm for a combined leveling and
GNSS network that includes CORS stations. A solution for determining orthometric
heights using GNSS technology, extended to maritime and island regions, has been
proposed, along with a method for integrated processing of GNSS and leveling networks

using a conditional least squares adjustment with unknowns.

3. A solution for developing software to calculate coordinate transformations
between the VN-2000 and GNSS/ITRF systems based on a dynamic model has been
identified. This sets the foundation for constructing a military coordinate system
grounded in VN-2000 and supplemented by measurements from the GNSS/CORS

network segment.

4. The Principal Component Analysis (PCA) method (a statistical technique used
to reduce data dimensionality while retaining essential characteristics) has been applied
to assess the relationships and correlations between components of the dynamic
transformation parameters, such as displacement, axis rotation, and deformation scale.
This is a novel approach compared to previous studies, enabling the determination and
control of coordinate transformation parameters by incorporating time-dependent

factors into the transformation formulas.



