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ABSTRACT

The normalized full-gradient (NFG) is one of the geophysical methods to
study deep structures such as determining oil and gas, ore deposits, and
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Nedv duvét dine: 14/06/2022 object center po_sitions. In thi_s paper, the gr,_s\vity anomaly data was
sy auyeraang analyzed by giving an algorithm that combined the change of the
Title: coefficient N and the expansion of potential field using the Fourier

transform to determine the corresponding gradient. The maximum
normalized full-gradient will be determined based on the correct selection
from these normalized gradient values. The studied geological structure
(or foreign body) will appear at the location in which the totally
normalized gradient value is maximum corresponding to a defined depth.
Tir khéa: Based on calpulating o_f theoreticql models, using thg method of maximum
fully normalized gradient magnitude, the harmonic number N and the
gravity anomaly source depth have been established. After verifying the
reliability and feasibility of the proposed process on model data, an

Using the normalized full-
gradient of gravity anomaly
data to study the deep structure
in Bac Lieu province

Cdu triic sdu, di thuwong trong
lue, Gradient chuan hoa toan

phan analysing procedure to identify sources of gravity anomalies was built
Keywords: and gpplled for some measurement routes of typical gravity in Bac Lieu
Deep structure, gravity pr?vmce;

anomaly, Normalized full- TOM TAT

gradient Gradient chudn héa toan phan la mét trong nhitng phwong phdp dia vit

Iy nham nghién ciru cau triic sau nhuw xdc dinh dau khi, mé qudng, vi tri
tam vt thé. Trong bai bdo nay, s6 liéu di thwong trong luc dirgc phdn tich
van dung thudt toan két hop gitta su thay d6i ciia hé s6 N va su khai trién
trieong thé trong lire theo chudi Fourier dé xdc dinh gradient tiwong iing.
Gradient chudn héa toan phcfn cue dai sé dwoc tinh todan dwa trén viéc lua
chon 16i wu cdc gia tri gradient chudn héa. Cau tric dia chat dwoc nghién
ctru (hodc vat thé lg) sé xudt hién tai vi tri ma gia tri gradient chudn héa
toan ph&n la cyre dai twong ung voi do sau xac dinh. Tir viéc tinh todn cdac
mé hinh Iy thuyét, phirong phéap dé 16m gradient chudn héa cyee dai dwoc
sur dung voi tham $6 hai N va dj sau nguon di thuong trong luc da dwoc
thiét lap. Sau khi xac minh do tin cdy va tinh kha thi cua phuong phap
diege dé xudt trén dir liéu mo hinh Iy thuyét, quy trinh phan tich dé xdc
dinh cac nguon di thuong trong lyc da dwoc xdy dung va ap dung cho
tuyén do trong lyc tiéu biéu & tinh Bac Liéu.
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1. GIOI THIEU

Tham do trong luc 1a phuong phap Dia vat ly
nghién ciru ciu trac bén trong vo Trai dat, cau tao

dia chét, tim kiém va thim do cac loai khoang
san dya trén viéc nghién ciru sy phan b cua truong
trong luc trén mat dat. Thuc té, hién nay c6 nhiéu
phuong phap tham do trong luc duoc ap dung dé
nghién cru Cu tric sdu nhu phuong phap thuat toan
tién hoa (Liét va ctv., 2009), phwong phap compact
(Liét va Cuong, 2018). Ngoai ra, phuong phap
Gradient chuén héa toan phan ciing dugc 4p dung
rat hiéu qua trong cong tac Xir Iy, phan tich va minh
giai tai liéu dia vat ly vai muc dich xac dinh va
khoanh viing di thuong dia vat 1y va tim kiém truc
tiép dau khi (Berezkin, 1967).

o} phuong phép nay, dir liéu trong luc dugc phan
tich bang cach str dung thuét toan két hop su thay
ddi ciia hé s6 N véi sy khai trién truong thé tir chudi
Fourier dé xac dinh gradient twong tng. Gradient
chuan hoa toan phan cuc dai s& duoc xac dinh dua
trén cac gia tri gradient chuén héa toan phan vira tim
duoc biang dao ham bac hai. Céu tric dia cht (hodc
di vat) nghién cau s€ dinh vi tai noi gradient toan
phan cyc dai, qua d6 do sau s& duoc xac dinh.

Trong bai bao nay, phuong phap gradient chuan
hoéa toan phan dugc sir dung dé tlen hanh nghién ctru
va xac lap mdi lién hé gitra hé sb N va cuc tri cua
gradient chudn hoa toan phan (NFG) véi d6 sau xac
dinh t6i ngudn thong qua mot sb tinh toan trén cac
mo hinh 1y thuyét. T nhitng nhan dinh vé& d6 chinh
xéac va sy hiéu qua cia phuong phap dé xuat, viéc
tién hanh ap dung thyc tidn trén mot tuyén do di
thuong trong luc duoc chon lya d&& minh giai cau
trac di vat chon sdu cta khu vyge nghién cuu.

2. PHUONG PHAP NGHIEN CUU

Phuong phép Gradient chuan hoa toan phan tap
trung khao sat hai thanh phan thé vector 1a Vy
thanh phan niam ngang va Vg thanh phan thing
dung. Téng hop hai thanh phan nay 1a thé vector
toan phan xac dinh trong mat phing Oxz vudng goc
phuong ngang Oy. Phuong phap nay c6 uu diém la
khong bi can tro boi diém dac biét khi st dung phép
chuyén truong xudng bén dudi tuyén do.

Dit liéu co s¢ dugc s dung dé tinh Gradient
chuén hoéa toan phan 1a sé liéu di thuong trong huc
Bouguer quan sat doc theo tuyén x nim ngang duoc
trich ra tir mot mat cit dia chit doc theo tuyén do
chinh. PAu tién, s liéu roi rac cua di thuong trong
lyc quan sat trén tuyén x duoc tinh x4p xi bai chudi
Fourier, cac hé sé Fourier s& phu thudc vao toa do
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quan sat x doc tuyén do va phu thugc ca do sau z cua
tuyén do dang phan tich. Xét chudi hoi tu vai bac N
1a httu han dugc di thuong trong luc 1a ham theo toa
d6 va d6 sau biéu dién xap xi theo cong thuc:

N zn
Ag(X,2) = Z['Aﬁ cos(n=x)+B, sin(nfx)}z( L
L L
&)
Cac h¢ §6 An va By dugc xac dinh boi cac cong
thirc bién doi Fourier nhu sau:

L
A = %IAg(x, O)cos(n%xjdx
0 )

L
2 . 4

B, = LJ-Ag(x,O)sm(n 3 xjdx

0 3

Dé xtr Iy trén may tinh, cac cong thirc (2) va (3)

can duoc roi rac hoa bang cach thay doi biéu thic
tich phan bang chudi bién sé (Nhac, 2008). Trong
d6, dx duoc chuyén thanh Ax la budc do trén mot
tuyén c6 chiéu dai tong cong 1a L bao gdm M + 1
diém do (ké ca diém 0 tai gbc tuyén do x). Goi x 1a
toa do tai diém do thir j bét ki trén tuyén do thi khi
d6 c6 thé biéu dién:

x= jAX(j =0,1,2,3,..M).

L
Viy L=MAX va AX:M

Luc nay, cac hé sb A, va B, ¢ thé tinh duoc tir
cong thue:

2 . 7nj
=— > Ag(jAXx) cos[—j
2 ;

)
B —iiA ('Ax)sin(ﬂ—nj]
Y - glJ M

= ®)

. Trong phuong phap Gradient chuén hoa toan
phan, chuoi biéu dien di thuong trong luc quan sat
Ag néi trén dugc dong nhat véi V, d6 1a dao ham
bac nhat theo phwong z cia thé hap din do di vat gay
ra.

Tiép theo, dao ham V, duoc ldy lan luot theo
bién x va z, ta thu duoc cac thanh phan cia Gradient
trong luc V,, theo phuong x va z va dugc ky hiéu la
V,vaVy,:
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_x 0 7 ool T
V,y 3 Z[ nA, sin(n 1 X) +nB,, cos(n L x)}Qme

(6)
N
V, = %Z[n% cos(n—x) +nB, sin(n— x)}Q
n=0
O

Dé giam nhidu khong c6 loi phat sinh do cac tan
s6 cao tir cac di vat nho trén tuyén do va giam thiéu
hiéu g Gibbs trong viéc khai trién truong thé ¢ cac
d6 sau bén dudi mat cit do dac (chuyén truong
xudng nira khong gian bén dudi), Berezkin (1967)
da dé xuét hé s6 1am tron dugc cho bai

)
Trong do N: bac cao nhét cia diéu hoa trong
chuoi

Fourier, con m=1,2,3 .... (thuohg m = 2).

Gradient toan phan 1a G(x,z) dugc xac dinh theo
cong thuc:

G(x,2) =, /(vfx +V2) o

V6i vV 1a cac s6 nguyén 2, 3, 4 ¢6 tac dung ting
cuong do phan giai trong phan tich di thuong trong
lyc. Cong thirc nay duoc thuc hién trén ting tuyén
do v6i cac d6 sau z twong tng. DI voi mdi do sau
z khac nhau, cac budec tinh toan nhu sau sé& thyc hién:

Budc 1: Tinh gia tri trung binh G(x,z) cua tat ca
cac gia tri G(x,z) trén ting tuyén do & do sau z do.

Budc 2: Thyc hién chuan hoa ham gradient bang
cach chia cac gia tri G(x,z) ¢ d¢ sau dang phan tich
cho gia trj trung binh G(x,z). Két qua thu dugc la
gi4 tri cua dir liéu gradient di chuén hoa trén cung
do sau .

Budc 3: Thay ddi do sau z va thyuc hién lai cac
bude 1 va 2 nhu trén, bo dit liéu gradient chuin héa
theo cac d6 sau khac nhau dugc thu thap va tré thanh
cac ham phan bd gradient Gy(x, z) da chuan hoa
trong mit cat thang ding doc tuyén do.
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C6 thé thay, gradient chuan hoa Ga(x,z) 1a dai
lwong khong thir nguyén, tri $6 ¢6 thé I6n hon hodc
nhé hon 1,0 va dwoc biéu dién dudi dang thap phan.
Theo qui udc, dwong dang tri gradient chuan hoa co
gia tri bang 1,0 s& 1a ranh giéi giita khu vyc duoc
qui udce la duong (Gn(x,z) > 1,0) va la am (Gn(X,2) <
1,0) trong mit cat phan bd Gradient chuan hoéa nam
dudi mat dat hoac mat nude bién (Nhac, 2008).

3. KET QUA VA THAO LUAN

Trude khi phan tich tinh kha thi cua phuong
phap, viéc dau tién 1a tién hanh kiém ching tinh
chinh x4c va sai sd tinh toan trén hai mé hinh ly
thuyét, van dung cac hé thire tinh trong lrc phé bién
Cua cac di vat tao ra di thuong trong luc c6 dang don
gian cu thé 1a di vat hinh tru tron nam ngang.

3.1. MG hinh ly thuyét

Cac dang di vat hinh tru tron nam ngang thuong
xuit hién kha phd bién trong céu tric dia chat & ving
Nam b¢ do déc diém tich tu cac khéi dat d4 tram tich
bi phong hoa va né 1a nguyén nhan hinh thanh cac
mach quang, via quang dang thau kinh hinh try tron
nam ngang xuét hién ¢ thém lyc dia (Triéu, 2000).

Bai toan dugc mo phong 1a mét thanh hinh tru
ddng nhét duoc chon vui trong dat theo phuong nam
ngang. Chon hé toa do Oxz hai chiéu dé biéu dién vi
tri hinh tru tron nam ngang va xay dung cac mit cat
tuong tng. Tuyén do gia dinh dai 40 km di tir vi tri
0 dén vi tri km thir 40, buge do duge cho 1a 2,0 km.
Di vt dang hinh tru tron v6i ban kinh tiét dién 1a R
=1,0 km, ndm & gitra tuyén do va c6 do sau 1,7 km,
nén co toa d6 tAm (x0=20 km, zo=1,7 km), di vat co
hiéu sb mat do khéi luong so voi moi truong ngoai
la o (g/cm®). Theo Nhac (2008), di thuong trong
lyc AgQ gay ra boi hinh try tron nim ngang duoc xac
dinh theo cong thuc:

Ag = 27R%*6G m

Viéc khao sat mo hinh di vat c6 dang hinh try
tron ndm ngang dé moé phong cac loai ciu trac
khoang san duoc viii lap trong dat da. Néu khoang
san co dang dang pha rin (nhu véi quing vang,
quang sat, than da...) thi hiéu sé mat d6 so véi moi
truong 1a o >0 (M6 hinh 1); néu khoang san dang
chét Iuu (nhu véi dau mo, khi dét, nuéc ngam, bé
tram tich ...) thi hiéu mat d6 1a o <0 (M6 hinh 2).
Céc thong sb twrong ng cua hai mé hinh nay dugc
trinh bay trong Bang 1.
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Bing 1. Cac tham sb cia vat thé mé hinh c¢é dang
hinh tru tron nam ngang

L AX X0 20 o

STT «m) ™ (km) (km) (km)(g/em?)

Mohinh1 40 21 2 20 17 02

Mohinh2 4021 2 20 15 -05
Trong do:

— L la chiéu dai tuyén do (km),
— M la s diém do trén tuyén,
G 12 hang sb hap dan (cm3/g.s?),
R 14 ban kinh cua tiét dién (km),
— o la hiéu mat do cua di vat so v&i moi
truong (g/cm?d),

—  Xo Vva zp 14 toa d6 tAm cua tiét dién ngang cua
hinh try tron trong mat cat Oxz.

Ap dung ba cac bude tinh toan nhu di néu trong
phan ky thuat, sau khi tinh dwoc cic ham gradient
chuén hoa toan phan theo nhiéu d6 sau, do thi biéu
dién cac gradient s& dugc trinh bay & phan két qua
nhu sau:

D6i voi M6 hinh 1: khoang san co dang pha ran.

Trong Hinh 1, v& phan b di thuong trong luc
(mat d6 dwong) doc theo tuyén do. Pudng cong ly
thuyét cho thay sy ddi xing cua di thuong qua truc
thang dung c6 phwong trinh x =20 (qua tim dj vat).

Dua trén mbi lién hé gitra tham s6 hai N (sé
nguyén duong) va cuc dai gradient chuan hoa toan
phan (NFG) & Hinh 2, viéc chon lya dit liéu gradient
cuc dai thich hop nhét duoc thuc hién dua trén diém
ma d6 thi gradient chuén hoa toan phan cuc dai dong
thoi dao ham béc 2 ciia n6 bang khong. Tir diém do
ké 2 duong song song véi Ox va Oz, s€ xac dinh
duoc tri (NFG) t6i wu ciing véi gia tri N.

Duong bieu dien dela G
T T

0 5 10 15 0 F-1 0 k-]

Hinh 1. Pwong cong di thwong trong luc
twong ing mo hinh 1
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s

Hinh 2. Mi lién hé giira tham s6 hai N va cuc
dai gradient chuan hoéa toan phan - mo hinh 1

sau (km)

Do

Hinh 3. P6 thi Gradient chuin héa toan phan &
md hinh 1 &ng véi hé s hai N=42
Két qua thyc thi cho thay, véi N = 42, gia trj toi
wu NFG cyc dai bang 12,5. Néu st dung gié tri NFG
nay dé v& dd thi & Hinh 3 thi ta s& xac dinh duoc do
sau cua di vat. Theo Hinh 3, db thi phan bd Gradient
chuin hoa toan phan cyc dai ciing c6 su ddi xing
tuong g, gidng véi dd thi di thuong. Vi thé, két
Qua phan tich (Hinh 3) khiang dinh tdm cua di vat
nam dung & vi tri x = 20 km (trén tuyén khao sat) va
ngoai ra d6 sdu cta tdm di vat cling dugc xac dinh &
vi tri ¢6 vung sang tap trung gitra hinh tron trung
tam, nhu vay do sau tuong ung theo truc Oz c6 gia
tri 1a zo =1,7 km va n6 hoan toan trung khép véi d
sau duoc thiét ké cho di vat trong mé hinh 1.

Doi v6i Md hinh 2: khoang sin dang pha lsng,
cac budc tién hanh giong nhu m6 hinh 1.

Trong Hinh 4, d6 thi phan b6 di thuong trong luc
mat d6 am theo tuyén do, dudng cong 1y thuyét cia
di thuong cho thiy c6 s ddo ngugc hinh dang so
Vi d6 thi Hinh 1 nhung van ddi xtng qua truc thang
ding theo phuong trinh x = 20 (qua tam dj vat)
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Duong bieu dien delta G
T T T

Delta-g (mGal)

. ! . . .
0 5 10 15 20 25 30 35 40
Tuyen dox (km)

Hinh 4. Puong cong di thwong trong luc
twong ing mé hinh 2

Két qua v& 6 thi quan hé gitra tham s6 N va gia
tri NFG cuc dai (Hinh 5) cho thay véi N = 44 thi gi4
tri N dat toi uu va NFG dat cyc dai bang 11,2. Néu
ta s dung gia tri NFG nay dé vé do thi gradient
chuan hoa toan phan thi ta s& xac dinh duoc do su
cua di vat tuong rng.

soHaiN
Hinh 5. Mbi lién hé giira hé sé hai N va gradient
chuan héa toan phan cwe dai mo hinh 2

Do thi Gradient chuan hoa
- e

/

//// e
35

3U 40

Tuyen do x (km)

Hinh 6. Do thi Gradient chuin héa toan phin &
md hinh 1 &ng véi tham so hai N =44

O Hinh 6, tir vi tri tdm hinh try 1a x = 20 km, rat
phu hop véi vi tri thiét ké di vat theo chiéu dai tuyén
khao sat, xac dinh vi tri viing sang trung tdm noi tap
trung cac gradient chuan hoa cuc dai ung véi gia tri
NFG = 11,2 (tng véi N = 44), dé dang tim dugc do
sdu cua di vat 1a z = 1,5 km hoan toan trung khép
V6i d9 sau di vat dugc thiét ké tir mé hinh 2.
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Két luan chung: khi ding phuong phéap dé xuat
phan tich hai m6 hinh 1y thuyét xac dinh cac di
thuong trong luc, cac duong cong di thuong trong
lyc 1y thuyét thay d6i theo d6 sau thu duoc trong mot
mit cit thang dung déng gop dang ké dé xay dung
ban d6 déng tri gradient trong luc va trén co s& ban
dd nay hoan toan co thé xac dinh duoc vi tri tim
nguon di vat theo phuong ngang x va phwong thang
dung z trén tuyén do. Cyc tri gradient chuan hoa
toan phan dinh x&r vi tri hién dién cua di vat trong
mit cit khao sat. Sai s trong cac phép uéc lugng
d6 sau phu thudc nhidu vao do rong ving sang trung
tam noi cac cyuc dai hoi tu va co tri s6 khoang 0,2
km (10%) day 1a sai sb dii nho trong cac phuong
phap Piavat ly. Kétqua trén cho thiy, k§ thuat phan
tich nay c6 thé dwoc ung dung trong viéc phat hién
di vat bi chon sau hay trong cac qui trinh tham do
tim kiém khoang san. Phuong phép gradient chuan
hoéa toan phan (NFG) véi s liéu mé hinh 1y thuyét
cho két qua phu hop, vi thé, ta c6 thé tiép tuc ap dung
phuong phéap nay cho tai liéu trong luc do dac thuc
té tai ving dong bang Séng Ciru Long.

3.2. Ap dung mé hinh thyc té

Viéc ap dung phuong phap Gradient chuan hoa
toan phan chi trinh bay két qua phan tich cua di
thuong Bouguer (tri so 4m) thudc tinh Bac Liéu cta
ddng bang séng Cau Long. Tuyén do kéo dai tir vi
d6 9,38° kinh d6 105,32° dén vi d6 9,54° va kinh do
105,53° thudc dia phan tinh Bac Liéu (Liét va
Cuong, 2018). Tuyén khao sat 1a mat cit ngang di
thuong theo phuong Tay Nam — Péng Bic, co 43
diém do tuong tng Vi 43 gid tri A g, céc diém do
cach nhau 1 km, tuyen do chay qua ving trung tdm
cia di thuong va cit thing goc v6i truc cua di
thuong. Hinh 7 1 d thi phan b cac duong dang tri
cua di thuong trong luc trén vung nghién cuu, vi tri
hoi tu cia cac duong dang tri c6 chu vi bé 1a noi dinh
XU Clia tim nguon di thuong.

Hinh 7. Di thwong trong lwe 4m ¢ tinh Bac Liéu

Su dung phuong phép gradient chuan héa toan
phan bao gom céc budc tinh toan twong tu nhu phan
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tich trén hai mé hinh 1y thuyét, két qua phan tich di
thuong trong lyc am ving Bac Liéu nhu sau:

O Hinh 8, d6 thi biéu dién phan b di thuong
trong luc trén tuyén do, nhanh bén phai c6 dang gan
gidng véi do thi di thuong & mé hinh 2 (di vat 14 chat
I6ng), tuy nhién day cua vung triing kéo dai hon.
Diéu nay c6 thé 1y giai la do di vat thuc té khong co
tinh d6i xtng hoan toan nhu hinh try va khong dwoc
dat vudng goc voi mit cat.

Duong bieu dien delta G

Delta-g (mGal)

0 ; 1‘0 1‘5 2‘0 25 3‘0 3‘5 4‘0 ;5

Tuyen do x (km)
Hinh 8. Pwong cong di thwong trong luc cia
tuyen do Bac Liéu

Pé tinh vi tri chinh x4c cua cAu tric di vat siu,
dd thi twong quan giira tham sé hai N va gia tri
gradient chuan hoa can thiét lap twong tmg. O Hinh
9, biéu dd mé ta sy phu thudc cua gia tri gradient

Do thi Gradient chuan hoa
e p

°
Ej=
5]

5 kY B 0
Tuyendox (km)

Do thi Gradient chuan hoa
I T
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chuén hoéa theo tham sé N. Viéc tinh toan xac dinh
cac gia tri N t6i wu va gid tri gradient chuan hoa
tuong tmg duoc thuc hién boi phan mém Matlab va
theo Budc 3 nhu trong phuong phép dé xuat. Két
qua cho thiy, khi ting gia tri N thi cac gia tri
gradient chuan hoa toan phan s& ting dan cho dén
khi N = 18, khi d6 gradient toan phan s& dat gia tri
cuc dai. Sau d6, néu tiép tuc tang N thi gradient bat
dau giam din nén c6 thé chon gia tri tdi wu 1a N=18.
Tu do, gia tri NFG dugc tinh tuong Gng 1a 3,86
(Hinh 9).

]

: : : 5 : s
soHa N

Hinh 9. Méi lién h¢ giira h¢ s6 hai N va gradient

chuan héa tean phan cuc dai

Tiép tuc sir dung gia tri NFG vira tim duoc, v&
db thi gradient chuan hoa toan phan cyc dai theo do
sau (Hinh 10) d& dang tinh duoc cac thong sb vi tri
cua di vat. Bé so sanh, v& cac db thi gradient chuan
hoa toan phan cyc dai theo 4 gia tri khac nhau cua
N la 10, 18, 19 va 25.
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Hinh 10. P thi gradient chuin hoéa toan phan véi cac hé s6 hai N =10, 18, 19 va 25
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Két qua phan tich vi tri gradient chuin hoa toan
phan cuc dai tng véi cac gia tri N khac nhau (Hinh
10) cho thay gia tri toi wu dugc chon 1a N=18 (hinh
thar 2), nhu vay di vat khao sat sé c¢6 do sau khoang
2,2 km tuong (ng sai s6 1a d6 rong ving sang trung
tam khoang 0,3 km (sai s6 twong ddi gan 7%). Day
1a mot két qua rat kha quan giup ta xac dinh vj tri
tam cua di vat bén dudi tuyén do, két qua can cé
thém cac ddi chiéu chi tiét tir cac phuong phap xac
dinh khac va cac tai liéu dia chat ctia ving dé thay
rd ban chét cAu trac cua dj vat.

Bang 2. P§ sdu cua vung di thwong Bac Liéu

Phuong z Gl"adle‘nt Thuit giai Compact
ha chuan hoa togn di truvén

phap phin Y

Do sdu 2,2 km 1,9km 1,2km

So véi két qua phan tich di thuong trong luc am
& tinh Bac Liéu bang phuong phap thuat giai di
truyén (Thién, 2008) va phuong phap Compact (Liét
va Cuong, 2018), cac gia tri d6 sdu tinh dugce trinh
bay ¢ Bang 2 cho thiy, phuong phap st dung
gradient chuan hoa toan phan cho két qua d¢ sau di
vat (tinh d&n tdm) 16n hon so véi hai phuong phép
con lai (d9 sau tinh dén ‘mep trén cua di vat). Két qua
nghién ctru 14 co s¢ dé khang dinh tinh kha thi va
hiéu quéa ciia phuong phap dé xuat.

4. KET LUAN

Phuong phap gradient chuin hoa toan phan la
mot phuong phap 1y thuyét ¢6 co sé phu hop véi tinh

TAI LIEU THAM KHAO

Berezkin, W. M. (1967) Application of the full
vertical gravity gradient to determination to
sources causing gravity anomalies. Expl.
Geopys., 18, 69-76.

Kha, T. V., Vuong, H. V., & Dung, N. K. (2014).
M&i lién hé gitra s6 hai N va Gradient chuén héa
toan phn cyc dai trong viéc xac dinh do su t6i
ngudn theo tai liéu trong huec. Tap chi Khoa hoc
va Cong nghé bién, 14, 112-117. DOI:
10.15625/1859-3097/14/4A/6037

Liét, B. V., Thién, O. D., Lanh, P. V., Thuén, P. T.
N., & Chinh, N. V. (2009). Ap dung thuat toan
tién hoa cai tién dé giai bai toan ngugc trong lyc.
Tap chi cac Khoa hoc vé Trai DAt, 31, 397 - 402.

44

Tap 58, S6 chuyén dé: Khoa hoc ty nhién (2022)(1): 38-44

chat truong thé trong lyc. Phuong phap nay mang
tinh hiéu qua cao trong viéc xac dinh vi tri cling nhu
d6 sau cua quang khoang san, mé dau khi, bé tram
tich... Két qua tinh toan trén mo hinh 1y thuyét va ap
dung trén tai liéu trong luc thyuc té da cho thiy,
phuong phép nay dugc s dung mot cach hiéu qua.
Uu diém cua phuong phap gradient chuan hoa toan
phén 1a tbc d6 tinh toan nhanh va do chinh xac twong
dbi cao hy vong phuong phap dé xuét s& dugc van
dung trong cac bai toan nguoc cua truong thé Dia
Vit Iy nhur tir trudng va dién dét.

Trong thuc té, viéc lua chon hé s6 hai N cho viéc
tinh toan NFG tuong dbi hiéu qua (Kha va ctv.,
2014). Tuy nhién, dé c6 d6 chinh xac cao hon trong
phép do d9 sau, ta can loai bo truong khu vie trudc
khi tinh toan. Viéc loai bo duoc nhidu trong qua
trinh ha truong theo khai trién Fourier 1a rat quan
trong. Tir d6, viéc lya chon hé s6 N ¢6 hiéu qua cao
trong bai toan xac dinh nhiing diém dic biét va cac
ranh gidi cau trac dia chat bén dudi. DSi voi mo hinh
nhiéu vat thé, viéc tinh toan va lya chon hé s6 N co
thé tré 1én phuc tap hon, can co nhiéu phuong 4n
tinh toan dé tan dung tap hop tham sé hai tim duoc
dé tién hanh minh giai tong hop.

Ngay nay, voi viéc sir dung cic phan mém tinh
toan va db hoa hién dai, phuong phap gradient chuan
hoéa toan phan duoc thuc hién mot cach chinh xéac va
nhanh chong dé thu dugc thong tin so by vé& dbi
tugng nghién ctru, 1am co s¢ cho Viéc tién hanh cac
khao sat chi tiét tiép theo.
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