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11. Tém tit cac két qua méi ciia ludn an:

Muc dich va d6i tuong nghién ctru. Luan 4n phat trién va kiém ching mot sd
phuong phéap phan tich sé liéu trudng thé, trong tam 1a s lidu tir va trong luc thu thap
trén mat dat hodc bang phuong phap hang khong, nhdm ning cao do tin ciy khi xac
dinh ranh giéi ngang va udc lugng do sau dén mat trén nguén di thuong; qua do hd tro
nghién ctru cdu trac dia chat va dinh hudéng tim kiém khoang san. Ddi twong nghién ciru
gdm trudng tir, truong trong luc, cac ngudn di thuong dia chat, ranh gidi cdu trac va cac
b6 s6 lidu thuc t€ c6 diéu kién dia chat, mirc nhi€u va vi do tir khac nhau.

Phuong phap nghién ciru. Luan 4n két hop tong quan, phan tich 1y thuyét va tinh
toan sb; xay dung va kiém ching thuat toan trén mé hinh tong hop, sé liéu khong nhiéu
va ¢ nhiéu, sau d6 ddi sanh trén cac bd sd lidu thue té. Céc k¥ thuat chinh g6m phép
bién dbi lily thira PBTHD, gradient ngang ting cudng EHG, dao ham dung on dinh p-
VDR, giai chap Euler cai tién ED-EHGA va ED-THGED; cing cac budc tién xu Iy phu
hop nhu khtr nhidu bang UDC va chuyén trudng vé xich dao tir (RTE) hodc vé cuc tir
(RTP) tuy diéu kién s liéu.

Céc két qua méi va dong gop chinh. Luan an phét trién phuong phap PBTHD trén
co s& bién doi lity thira cia BTHD, qua d6 ting twong phan bién - nén, lam hep dai bién
va cai thién kha ning nhan dang dong thoi cac ngudn ndng - sau, ngudn cé bién do va
dau twong phan khac nhau; trong cac mé hinh di khao sat, n = 3 cho su cin bang phu
hop gitra do sic nét va kha ning duy tri cac bién yéu. Phuong phap EHG duoc phat
trién nham ting cudng ranh gi¢i ngudn, dic biét dbi voi ngudn sau, ngudn mong hoic di
thudng chong 14n. Luan an dong thoi phat trién hai bién thé giai chap Euler cai tién 1a
ED-EHGA cho sd liéu tir va ED-THGED cho s6 liéu trong luc; viéce két hop dao ham
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dung 6n dinh B-VDR véi rang budc vi tri cira so Euler bing két qua x4c dinh bién giup

tang muc do tap trung nghiém va do tin cdy cua cac udc lugng do sau dén mat trén

ngudn trong cac diéu kién da kiém chung.

Két qua kiém chung va tmg dung. Trén so liéu trong luc bdn triing Song Hong,
ED-THGED cho céc dai nghi¢m lién tuc hon ED-THG va ED-TG, v&i1 d6 sau dén mat
trén ranh gi¢i mat do/ciu trac chu yéu khoang 0,5-3,5 km. Tai Ngoc Linh, quy trinh
UDC v6i Az = 2,5 km két hop RTE, PBTHD va giai chip Euler cai tién lam 13 cac
tuyén cdu trac tir chi dao; cac nghiém cho d6 sdu dén mat trén ngudn chu yéu khoang
0,5-2,7 km. Tai Zhurihe, PBTHD nhan dang céac dai bién c6 phuong va vi tri phu hop
v6i cac tiép xtc dia chit chinh. Tai Voisey’s Bay, ED-THGED cho cic nghiém tap
trung quanh than quing dang hinh trimg (Ovoid), véi do sdu dén mit trén ngudn chu
yéu 10-30 m.

Y nghia khoa hoc va thuc tién. Cac két qua bo sung co s phuong phap cho bai
toan xac dinh ranh gi¢i ngang va uéc lugng do sdu ngudn di thuong tir, trong luc; dong
thoi hd tro nhan dang dut gy, tiép xtc dia chat va cac ddi twong bi che phil. Kha ning
ap dung thuc té phu thudc vao chat luong s6 liéu dau vao, mirc nhidu, mirc chéng lan di
thuong va tham sb xtr 1y; do d6 can tién xir Iy phu hop, kiém tra d6 on dinh ciia nghiém
va dbi sanh voi tai lidu dia chat - dia vat 1y doc 1ap hodc sé liéu khoan.

12. Cac huéng nghién ciru tiép theo:

— Tiép tuc kiém chimg PBTHD, EHG, B-VDR va céc bién thé giai chap Euler cai tién
trén cac mo hinh c6 bién nghiéng, hinh dang ngudn da dang hodc chong 14n manh va
trén nhiéu bd sd liéu thuc té c6 muc nhidu khac nhau.

— Tich hop két qua xac dinh ranh gi6i ngang va do sau véi dia chét chi tiét, sb lieu do
tor cam, trong lyc, dia chin, dja hoa va khoan dé nang cao dod tin cdy ciia minh giai.

— Hoan thién quy trinh ban ty dong hodc ty dong cho lya chon tham s, sang loc
nghiém va thanh 1ap so d6 cau truc.

— Mé rong trng dung cho sb liéu tir vé tinh, sd liu tir va trong lyc thu bé“mg drone do
phan giai cao, va cac bg s6 liéu tich hop da nguén.
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11. Summary of the new findings of the thesis:

Purpose and research objects. The thesis develops and validates selected potential-
field data analysis methods, with emphasis on ground and airborne magnetic and gravity
data, to improve the reliability of delineating horizontal boundaries and estimating depth to
the top of anomaly sources; thereby supporting geological structure investigation and
mineral exploration. The research objects include magnetic and gravity fields, geological
anomaly sources, structural boundaries, and real datasets representing different geological
settings, noise levels, and magnetic latitudes.

Research methods. The study combines literature review, theoretical analysis, and
numerical computation; develops and validates algorithms on synthetic models and both
noise-free and noisy data; and then evaluates them on real datasets. The principal
techniques include the PBTHD power-law transformation, the enhanced horizontal gradient
(EHG), the stable B-VDR vertical derivative, and the improved Euler-deconvolution
variants ED-EHGA and ED-THGED, together with appropriate preprocessing such as UDC
noise suppression and reduction to the equator (RTE) or to the pole (RTP), depending on
the dataset.

New findings and main contributions. PBTHD is developed from a power-law
transformation of BTHD to increase edge-to-background contrast, narrow edge zones, and
improve simultaneous delineation of shallow and deep sources with different amplitudes
and contrast signs; in the investigated models, n = 3 provides a suitable balance between
edge sharpness and preservation of weak boundaries. EHG is developed to enhance source
boundaries, especially for deep or thin sources and overlapping anomalies. Two improved
Euler-deconvolution variants are also developed: ED-EHGA for magnetic data and ED-
THGED for gravity data. Combining the stable B-VDR vertical derivative with edge-
constrained Euler-window positioning improves solution concentration and the reliability of

depth-to-top estimates under the validated conditions.



Validation and application results. For gravity data from the Red River Basin, ED-
THGED produces more continuous solution bands than ED-THG and ED-TG, with depth-
to-top estimates of density/structural boundaries mainly about 0.5-3.5 km. In Ngoc Linh,
UDC preprocessing with Az = 2.5 km followed by RTE, PBTHD, and improved Euler
deconvolution clarifies the principal magnetic structural trends, with source-top depths
mainly about 0.5-2.7 km. At Zhurihe, PBTHD delineates edge zones consistent in
orientation and position with the principal geological contacts. At Voisey’s Bay, ED-
THGED yields concentrated solutions around the Ovoid orebody, with source-top depths
mainly about 10-30 m.

Scientific and practical significance. The results provide additional methodological
support for delineating horizontal boundaries and estimating source depths from magnetic
and gravity data, and they assist in recognizing faults, geological contacts, and concealed
targets. Practical performance depends on input-data quality, noise, anomaly overlap, and
processing parameters; therefore appropriate preprocessing, solution-stability checks, and
cross-validation against independent geological/geophysical or drilling information are

required.

12. Further research directions:

— Further validate PBTHD, EHG, B-VDR, and the improved Euler-deconvolution variants on
models with dipping boundaries, diverse source geometries, or strong anomaly overlap, and
on real datasets with different noise levels.

— Integrate horizontal-boundary and depth estimates with detailed geology, magnetic-
susceptibility measurements, gravity, seismic, geochemical, and drilling data to improve
interpretation reliability.

— Develop semi-automatic or automatic workflows for parameter selection, solution screening,
and structural interpretation.

— Extend the methods to satellite magnetic data, high-resolution drone magnetic and gravity

data, and integrated multi-source datasets.
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