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ABSTRACT

In exploratory geophysics, the process of quantitative interpretation
of the field source characteristic parameters causing the observed
anomaly is returned to the reverse field potential problem. The most
popular obstacle in solving this problem is finding a unique
mathematical solution because of the existence of many models
simulated with different data with errors within the allowed range. In
this article, the continuous wavelet transform, using the complex
wavelet function Farshad-Sailhac and the Marquardt optimization
algorithm are studied and applied to modeling sources of gravity
anomalies in the Mekong Delta, to determine the characteristic
parameters of the source including position on the map, depth, shape,
three-dimensional, density difference. Therefore, many appropriate
explanations about the geological nature of the sources of gravity
anomalies in the survey area are enounced to contribute to improving
the efficiency of exploratory geophysics methods in Vietnam.

Keywords: CWT, density difference, Marquardt algorithm, solving the
problem of inverse, 3-D size
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1. GIOI THIEU

Trong DPia vat ly, phép bién d6i wavelet duoc
{mg dung 1an dau tién vao nhimg nam dau thap nién
80 cua thé ky thir 20 khi phén tich cac tin hiéu dia
chan (Kumar & Foufoula, 1997). Ké tir 40, sy tién
bd dang ké trong linh vuc toan hoc da dong vai trd
quan trong trong viéc md rong ung dung cua ly
thuyét wavelet vao nhiéu linh vuc khac nhau
(Mallat, 1998). Trong qua trinh phan tich dir liéu
trong Iy, phwong phap bién d01 wavelet da dugc ap
dung dé xac dinh cac thong s6 quan trong ctia nguon
truong gay ra hién tuong di thuong trong qua trinh
khao sat. Cac thong s6 nay bao gom vi tri, d0 sau va
kich thudc cia ngudn, va viée xac dinh chung dong
vai tro quan trong trong viéc hiéu va phén tich cac
bién thé dia chat. Tuy nhién, phuong phap bién (101
wavelet khong thé do ludng hiéu mat do cua ngudn
di thuong can dugc khao sat. Do d9, trong qua trinh
mo hinh hoéa cac nguén di thuong trong lyc, thuat
toan toi wu Marquardt (Marquardt, 1963) da tr¢ nén
pho bién boi kha nang xac dinh hau hét cac thong s6
dic trung cua ngudn, bao gém vi tri, o sau, hinh
dang tuong d01 kich thudc va hi¢u mat d§. Nhung
day 1a bai toan da tri, do d6, trong bai bao nay, dé
giam thiéu sy phtric tap cia van dé da tri, phuong
phap bién doi wavelet lién tuc (Daubechies, 1992)
da dugc ap dung, két hop vé6i thuat toan Marquardt,
nhim giai quyét bai toan nguoc trong tham do trong
luc. Phuong phap nay dé dugc st dung. dé xac dinh
cac théng s6 ddc trung cua ngudn dan dén hién
tuong di thuong, bao gom vi tri trén ban dd, do sau,
hinh dang, kich thudc trong ba chiéu va hiéu mat do.

2. PHUONG PHAP NGHIEN CUU
2.1. Phép bién ddi wavelet lién tuc va ham
wavelet Farshad-Sailhac

Phép bién doi wavelet lién tuc mot chi;iu c1~"1a
ham f(x) st dung ham wavelet y(x) dugc biéu dien
boi (Daubechies, 1992):

x—b

W(a,b) = %]:f(x)ﬁ( jdx :%(fﬁ) (1)

_Phép bién doi wavelet lién tuc hai chiéu dugc
viét dudi dang phuong trinh (2).

éTTf(W)‘V[X ab y—b,

—0 —0

W(a,b,.b, )= ]d xdy o

Truong hop dac biét, néu y(x,y) = y(x)y(y) thi
cong thirc (2) ¢6 thé bién ddi thanh phuong trinh (3):
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Trén hai phuong x, y riéng biét, phuong trinh (3)
dugc thoa méan khi ap dung bién doi wavelet lién tuc
1-D (Yang et al., 2010).

+oo[ +o0 . b
Weab,.b,)= j“f(x,wj;w (2=

—oo| —

Khi nghién ctu linh vuc nay, phép bién doi
wavelet dugc su dung véi ham wavelet phuc
Farshad-Sailhac dugc xay dung (Tin, 2019) dua trén
nhan Farshad (Farshad et al., 2010) c6 dang:

v (x) =y (x)+iv® (x) (4)
Trong d6, y" (x) duge cho boi biéu thirc:
4-2x? 1-2x2
Vi)s T
(xz +22 )2 (x2 +12 )2

Va y*(x) 1a bién ddi Hilbert ciia y'(x)
(Sailhac et al., 2000).
Luc nay, dang tuong minh cua ham wavelet

phuc Farshad-Sailhac (Tin, 2019) dugc ghi dudi
dang phuong trinh (6):

s 42 128 (5 44 1 1
v (x)= T i+1.[Ex—ng T 5
XT+27)2 (xT417)? X +4)?2 (x7+1)?
(27 (1) (F+4) (x'41)

2.2. Phwong phap cwe dai do 16n bién déi
wavelet

rm

Bién cua tin hiéu 1a cac tin hiéu bién ddi khong
gian, nhu dir li€u trong luc, thuong duge xem xét
dua trén nhirng thay doi nhanh hodc dot ngot trong
bién d6 cua ching. Phuong phap xac dinh bién bang
cach sir dung bién doi wavelet (Mallat & Hwang,
1992) dya trén viéc xac dinh vi tri trén ti 1¢ dd ma
tai d6 hé s6 bién ddi wavelet dat cuc dai. Phuong
phap nay pho bién dé xac dinh vi tri, do sau va kich
thudc cta cac ngudn di thuong.

2.3. Thuit toan Marquardt

Tim ra nhiing tham s6 thuc ctia nguon gay ra di
thuong da quan sat duoc 1a muc dich cudi cing cuia
viéc minh giai bai toan ngugc trong luc. Co thé mo
ta cach giai bai toan ngugc nay bang viéc ap dung
diéu kién dé ham F cuc tiéu dugc biéu dién duéi
dang phuong trinh (7) nhu sau:

|:qu (X’ y) -T, (X, Y,ay ):' 6Tlt
_22 Oa,

o _
Oa,

=0
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Trong do,

ST

Vi x, y 1a toa do diém quan sat, a; la tham s6
cua mo hinh.

®)

min

Qua trinh cyc tiéu hoa cta phiém ham F duoc
thuc hién thong qua cac budc lap, trong do cac tham
s6 cua md hinh duoc diéu chinh theo mot quy luat
nhét dinh, vi phuong trinh khong phai 1a tuyén tinh
ddi voi T, . Trong d6, gia tri tham s6 6 lan 1ap sau
1+1 dugc tinh dwa vao gia trj 1an 1ap lién trudc theo
cong thire sau:

81,1 =y, —~D'grad[F(a, ) ] ©

Dé dam bao r?mg ham F hoi tu dén gia tri cyc
tiéu, ma tran D can phai 14 mot ma trdn xac dinh
duong (Marquardt, 1963). Diéu nay déng vai tro
quan trong nhét trong thuat toan Marquardt. Dé thyc
hién diéu kién nay, thuong ta 4p dung mot tham sé
A >0 sao cho:

Dy =D (1+1) & 1=k
kk ' kk (10)
Vi a la cac tham s6, a,, la tham sO a, tai 1an

tinh 1ap thi 1+1, D 12 ma tran d6i ximg Hessian (M
X M) phan tir:

2
O°F Tl=
a,0a)

1,2,...M (11)

Kkl =

Théng thudng, cac phan tir cua Dy c6 gia tri
nho, viéc dua A vao lam cho ma trén nay luén dam
bao tinh xac dinh duong. Sau mdi lan lap, cac tham
s6 dugc thay ddi dé so sanh voi truong quan sat, néu
ham F dugc tinh sau mdi lan 1ap nho hon lan trude,
tac 1a F, <F_, thi tham sb ax moi duge dwa vao
vong lap tiép theo. Qua trinh cir tiép tuc cho dén khi
ham F dat gia tri cuc ticu.

2.4. Quy trinh mé hinh héa cic ngudn di
thwong trong luwc dua trén sy két hgp
giira phép bién d6i wavelet va thuét toan
Marquardt

Quy trinh x4c dinh cac thong sd ciia ngudn di
thuong trong luc bang cach st dung bién doi
wavelet va thuat toan Marquardt gom cac budc sau:
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Buwéc 1: Xac dinh toa d0 tam nguén di thuong
theo kinh d6 va vi do

Tién hanh phan tich bién d6i wavelet Farshard-
Sailhac 2-D trén dir li€u di thuong trong luc. Cac
ban dd treong cua hé s6 bién ddi wavelet 2-D duoc
biéu dién & cic ty 1& khac nhau theo kinh d¢ va vi
d6. Toa d6 trung tam cua nguén duogc xac dinh tur
céc diém cuc dai cua cac hé sb bién d6i wavelet trén
céc ban do.

Budre 2: Phan tich chi tiét cac ngudn vira dinh vi
& budc 1 dé xac dinh chi s cdu trac, hinh dang
tuong ddi va kich thudc ciing nhu d¢ sau ciia ching
nhu sau:

—  Trich xuét dir liéu di thuong tir cac ulyén
khac nhau di qua trung tdm ngudn dé thuc hién bién
d6i wavelet Farshad-Sailhac da phan giai. Trinh bay
biéu dd cua hé sb bién ddi wavelet Farshard-Sailhac
theo dang tri va dang pha trén mat phang ti 1& do (a,
b).

— Udc lugng kich thude cia ngudn di thudng
theo cac tuyén da chon:

Trén do thi déng pha, thuc hién viéc xéac dinh cac
diém cuc dai cta thanh ph?m pha cua hé s6 wavelet
& hai bién trai va phai, ky hiéu 1an luot 1a bx(t) va
bx(p) (néu phan tich theo phwong x), hoic by(t) va
by(p) (néu phan tich theo phuong y). Kich thudc
wée luong ciia ngudn theo hai phuong x, y dugc xac
dinh bang biéu thirc sau:

D, ~ [bx (p)—bx(t)]xA (@)

D z[by p —by t ]xA (b)

— Tinh chi s6 cau tric va ude lugng hinh dang
tuong dbi ctia cac ngudn:

(12)

V6i mdi ngudn, vé dudng biéu dién 1og(¥)
a

theo log(a+z), véi W la hé sb bién ddi wavelet

tinh tai cac diém lan can toa do ngudn di thuong; tur
do xac dinh hé s6 goc P (ciing chinh 1a bac dong nhét
clia ngudn trudng) ciia dudng thing co phuong trinh

log(yzj =pBlog(a+z)+c, sau d6 wdc tinh chi s6
a

cu tric theo phwong trinh (Sailhac et al., 2000):

(13)

Tir d6 u6c lugng hinh dang twong dbi cia ngudn
(Bang 2).

— Xac dinh d0 sau cla cac nguon trudng:

N=-p-4
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Dbi voi mdi ngudn, chi s cau trac N da dwoc
xac dinh va hé s6 k da dugce tinh toan. Tuong quan
giita hé s6 k va chi s6 cdu triic N duge ude luong
gin ding bang mot ham parabol ¢6 dang nhu trong
cong thirc (14) (Tin, 2019):

k~~0,0202.N7 +0,1659.N +0,0654 (14

Céc diém cuc dai cua hé sb bién ddi wavelet a,
duoc phat hién tur biéu dd déng tri. Dya trén diéu
nay, d6 sau cua moi nguodn di thuong co thé dugc
udc lugng thong qua hé thic:

z=k(a,.A) (15)

Budre 3: Thuat toan Marquardt dugc sir dung dé
giai bai toan nguoc xac dinh thém cac dac trung
khac ciia ngudén gom: kich thudc theo phuong thang
ding va hi¢u mat do cua nguén (nghia 1a hi¢u cta
mat d Ap cua nguén truong so voi mat dg dd mong
clia moi trudng — lay gia tri mat do d4 mong Po =
2,67 g/cm®). Ttr do, ta tinh dwge mat do ctia ngudn
theo cong thirc:

p=Ap+2,67 (g/cm?) (16)

‘Giéi‘ thuat Marquardt duoc thyc thi chi tiét b.':fmg
phan mém Potent v4.16.07.

Bang 1. Cac thong s ciia mé hinh li thuyét
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3. KET QUA VA THAO LUAN
3.1. M hinh ly thuyét

Dé dam bao tinh dang tin cdy cua phuong phap
dé xuat cac mo hinh 1y thuyét da dugc thir nghiém,
bao gom céc nguon di thuong don voi hinh dang da
dang nhu: khéi cau, khdi lang tru chir nhat, via mong
va cac ngudn di thudng co hinh dang khac nhau
dugc dat gan nhau. Ngoai ra, dé ting tinh thuyét
phuc cua két qua phan tich, nhidu ngiu nhién da
duogc thém vao dir 1iéu mé hinh. Sai s6 binh phwong
trung binh thu duogc tir phan tich dit liéu mo hinh nay
1a nho, cho thiy phuong phap phan tich 1a dang tin
cdy.

Két qua xir ly trén m6 hinh ly thuyet da gidi thiéu
cho thiy mot nguon trudng bao gom ba khéi vat chat
dong nhat mdi khdi biéu dién trong hé toa do ba
chidux,y, z (don vi: km). Trong h¢ toa d¢ nay, truc
Ox huéng vé phia Bac dia ly, truc Oy huéng vé phia
Pong, va truc Oz hudng thing dung xudng phia
dudi. Mang luéi quan sat: x=0:2: 100 km; y =0

2 : 100 km; z = 0 (kich thudc 6 Iudi Ax = Ay =2
km).

Dé tang tinh thyc tién, nhiéu ngiu nhién duogc
cong vao dit liéu mo hinh bang ham random (trong
Matlab) nhén trong s6 3% dd 16n cuc tri cua di
thuong (gia trj cyc dai nhidu c6 thé dat 0,9 mGal).
Hiéu mat do giita cic ngudn va mdi trudong xung
quanh 1 — 0,50 g/cm’. Cac thong s khac ctia ngudn
duoc cho boi Bang 1.

S6 hiéu Vit thé Toa d¢ x (km) Toa d§ y (km) Toa d z (km)
Gl Khdi tru 37-43 37-43 1,0-5,0
G2 Khoi cau 37-43 57-63 1,5-7,5
G3 Via mong 45-55 45-55 2,0-3,0

50 4 T7 0 50 v 7 - 30
a) s D) i Diém cye dai 3:
a5 o 5 bx3=25; by3=25
4017 - Q- 40 25
351K 5S¢ G b _ 35
Tu | E's| [
S | w7 Q | & \
225 : > ! 15 EZS \ 15
“a0p (@ 52
15f — ik ® . a5 | 12
10 ! | S 25 10+ 4 =) N
Piém cyc dai 1: . Piém cyc dai 2: >
2 U e S| bxl=20;byl=20 /| bx2-20; $by2-30
) lh 20 . 0 40 . (mGalim 10 15 20 ) 2 30 35 40
y (x 2.0km) Dich chuyén (by)

Hinh 1. Di thuong trong lwc mé hinh 1y thuyét

Ghi chit: a) Di thurong trong luc ciia mé hinh Iy thuyét gy ra trén mdt phdang quan sdt, b) Pang tri hé sé bién doi

wavelet 2-D o tiléa =7
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Hinh 1a la di thuong trong luc ciia mo6 hinh ly
thuyét. Dé xéc dinh vi tri tim cac nguén truong,
phép bién doi wavelet hai chiéu ¢ ti 1¢ a = 7 duoc
thuc hién, két qua duoc trinh bay ¢ Hinh 1b. Hinh
1b cho thay diém cuc dai hé s6 bién doi wavelet img
véi timg tim ngudn: G1 (x = 20; y = 20) (x 2,0 km),
G2 (x =20; y =30) (x 2,0 km), G3 (x =25; y = 25)
(x 2,0 km). Nhu vay, cuc dai ciia hé s6 bién doi
wavelet hai chiéu trén dir liéu di thuong trong luc
cia mo hinh Iy thuyét, sir dung ham wavelet
Farshad-Sailhac phu hop véi théng s ciia ngudn
duogc cho bdi Bang 1.

Pé xac dinh chi s céu trac, kich thude theo hai
phuong vudng goc va do sau ciia timg ngudn, dit liéu
di thudng trong luc dugc trich xuat theo hai phwong
X (phuong Dong Tay) va y (phuong Bic — Nam)
di qua tdm moi ngudn dé thuc hién phép bién ddi
wavelet mot chiéu. Tuy nhién, vat thé tao ra trong
luc d3 duoc thiét ké véi dang dalmg thude trén mat
phing quan sat (Oxy), nén chi phan tich di thuong
doc theo tuyén y.

Hinh 2a, d6 thi di thuong theo tuyén y = 50 km
qua tam nguén di thuong G3 dugc minh hoa. Di
thudng c6 cuc tri am gan km thir 50 trén tuyén dé
(gan tam ngudn). Hinh 2b 1a duong biéu dién cua
log(W/a?) theo log(a+z). Dya vao phuong trinh Y =

2 r . - - r - r r - .

N\ A A N
ol- y — YAV

a) /"‘
2+ \ '

& IS

. Delta g (mGal)

0 10 20 30 40 50 60 70 80 90 100
x (km)
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-44X + 7,8 ta udc luong dugc bac déng nhit cua
ngudn 1a B = -4,4; tir d6 ta tim dugc chi sb ciu tric
N =0,4 (cong thirc 13); suy rak =0,1285 (cong thirc
15). Hinh 2c¢ cho phép ta xac dinh dugc vi tri diém
cuc dai hé s6 bién ddi wavelet: a3 = 9,3 = an; do d6
d6 séu dén tam ngudn dugc tinh 1 z = 2,4 km (cong
thirc 14). Thém vao do, gia tri bién trai va bién phai
¢6 thé d& dang xéac dinh trén Hinh 2d, tir d6 cho phép
uoc hr(mg kich thudc cua nguén theo cong thuc
(12a): Dy = 10,0 km. Vi nguon géy ra di thuong
trong mo hinh c¢6 dang dang thudc trén miat phing
quan sat nén Dy = Dy =D.

Dé nghién clru ngudn G1, chung t6i da chon dir
liéu‘doc theo tuyén yl = 40,0 lgm, di qua tam cua
nguon, dé thuc hién phép bién doi wavelet 1-D.

Tuwong ty, dit liéu doc theo tuyén y2 = 60,0 km,
di qua tdm cua nguon G22 duoc 11_19 chon d¢ tién
hanh phén tich cac thong so cuia nguon G2.

Bing 2. Chi s6 ciu tric N ciia ngudn di thuong
trong lwe va hinh dang twong rng

Chi s0 cau

Hinh dan ,
ang truc N
Hinh cau hoac khdi hop vuong 2
Hinh try tron hodc lang tru dai 1
Via mong 0<N<1
1.5 .
+ datal
1 ——— linear
0.5
0 Y=-44X+78
g 0.5
S
o -l
=
g
o
2
-2.5
3
1.4 1.6 1.8 2 22 2.4

=log (atz)

Piém cuc dai 3: a3 =9,3 .

21 22 23 24 25 X
Dich chuyén (bx)

26 27 28 29 30
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1.05
1.045 -
1.04 =
1.035 -

1.03 -

L)
w1025 B
—

B 102 . n s
Bién trai:

Wi bx3(t) =23
1.01 - ==

1.005

2 24 25 Y 27
Dich chuyén (bx)
Hinh 2. Céc db thi thé hién két qua xir Iy tuyén y = 50,0 km
Ghi chi: a) Di thuong trong luc doc theo tuyén dwge chon y = 50,0 km, b) Tuwong quan gitta log(W/a?) va log(a+z) cua
ng/:to”n 93, ¢) Pang tri ciia hé so bién doi wavelet trén tin hiéu di thuong trong luc cua nguon G3, d) Dang pha cua hé so
bién doi wavelet trén tin hiéu dj thuwong G3

L L LI B e R B B L B aoﬁi“'t‘“—“"‘-;‘”‘-\; T wﬁ‘*i“!' o]
AL SRV SEN gttt b el o 4 - 4
o0 P 0.0 it i ppacinSttThibbi iy X /w
2 b) SR 1 o) \ ]
= 1\7 = \\ { 135 80 \ f ]
©-16.0— | - g [ A 1 Vo
g Vo £ 80 \ / 1% | g
& v E . 1 8480l v‘ ]
320 5 I 1 { 1
[ B B o T NP S B B
—_— —_—— ———
P(m) 0 25000 50000 75000 P(m) 0 25000 50000 75000 ~ P(m) 0 25000 50000 75000
_. 2 .} 3 .2 3
0 '—o—". or vV— ] 0 v
-25000 -25000 -25000
Z(m) Zm) | 1 zm
-50000 -50000 -50000
| | Ji\z:SO Odeg . ﬁz=90,0deg 4 | | ﬁz:Q0.0deg

Hinh 3. Minh hoa su trung khép giira di thudng tinh (dwong lién nét mau doé) va di thwong quan sat
(nét dut mau xanh)

Ghi chii: a) Tuyén y = 40,0 km, b) Tuyén y = 50,0 km, ¢) Tuyén y = 60,0 km
Bang 3. Két qua phan tich mé hinh ly thuyét

S8 higu Thong s 5 Giatrimé  Gia tri tinh Sai 1éch % Sai so0 binh phwong

phoéng toan trung binh (mGal)
Kich thudc phuong x (m) 6000 6070 1,2
Kich thudc phuong y (m) 6000 6078 1,3
Gl Kich thudce phuong z (m) 4000 3826 4.4
Do sau tim ngudn (m) 3000 2817 6,1
Hiéu mat do (g/cm?) -0,50 -0,48 3,6
Puong kinh qua cau (m) 6000 5583 7,0
G2 Do sau tdm ngudn (m) 4500 4101 8,9 0,692
Hiéu mat do (g/cm®) -0,50 -0,53 6,6
Kich thude phuong x (m) 10000 10591 5,9
Kich thude phuong y (m) 10000 10682 6,8
G3 Kich thudce phuong z (m) 1000 904 9,6
Do sau tdm ngudn (m) 2500 2376 5,0
Hiéu mat d6 (g/cm?) -0,50 -0,49 2,0
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Tiép theo, thuét toan Marquardt dwoc ap dung dé
xéc dinh cac thong sb ciia nguon di thuong trong luc.
Két qua tinh toan sau 50 vong lip dwoc minh hoa
trong Hinh 3 va Bang 3. Céac két qua phan tich va
tinh toan bang phép bién dbi wavelet hd tro cho viée
han ché tinh da tri khi giai bai toan nguoc béng thuat
toan Marquardt, ciing nhu riit ngén thoi gian tinh
toan.

Két qua tinh toan hién thi trong Bang 3 khang
dinh tinh tin cdy cao cta phuong phap nay. Sai sd
binh phuong trung binh gitra dir li€u di thuong tinh
toan va dir liéu di thuong quan sat rat nho, dan dén
tir két qua md phong bing phan mém Potent.

Tién hanh cac tinh toan twong ty nhu khi phan
tich cac thong sb cua ngudn G3, dé phan tich ngudn
G1 va G2, ta thu dwoc thong tin vé hinh dang, kich
thude theo hai phuong ngang va doc, cling nhu do
sau dén tim cua ngudn. Nhiing thong sb nay sau do
duoc str dung trong qua trinh ap dung thuét toan
Marquardt dé xac dinh kich thudc theo phwong z,
cling nhu hiéu mat d6 cua nguén. Viéc nay dong vai
trd quan trong trong viéc giam thiéu tinh da tri cua

11

- mGal

10.54

95
9 Khu vue
nghién ciu
104.5 106 106.5
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qué trinh giai bai todn ngugc, dong thoi giam thoi
gian tinh toan.

Nhim xac dinh kha ning tng dung thyc t& cua
phuong phép duge dé xuat trong nghién ciru nay,
phuong phap wavelet va thuat toan Marquardt dugc
tién hanh sir dung két hop dé phan tich dit liéu trong
luc trén cac nguén di thuong thuc té tai khu vuc
ddng bang séng Ciru Long.

3.2. Phén tich dir li¢u trong lyc ving dong

bang séng Ciru Long

Str dung dit liéu di thudng Bouguer ving dong
bang séng Ctru Long, trich tir ban d6 day du phan
d4t 1ién 1anh thd Viét Nam, nam 2014 ti 1& 1/200.000
do Vién Pia Vit Iy tng dung thanh lap (Hinh 4a). O
dut nét mau do trén Hinh 4a 1a khu vuc dugc chon
dé phan tich chi tiét, khu vuc nay cé toa do trong
khoang 10.15° dén 10.45° vi Béc va 105.05° dén
105.40° kinh Pong thudc dia phan tinh An Giang
(Hinh 4b). Di thuong trong luc &m An Giang c6 tdm
di thuong nam 6 toa do (105,27° b; 10,31° B), kich
thudce 36 x 38 = 1,368 km? c6 phuong Pong Bic -
Tay Nam, gia tri cuc tiéu 1a -19 mgal (Hinh 4b).

mGal

Lobubbhbbbie

105,35

105,3

105,1 105,15 1052 105,25

Hinh 4. Ban d6 di thuwong trong lwe Bouguer

Ghi chit: a) Ban d6 dj thiong trong lc Bouguer viing PBSCL (cdc dwong dding tri cach nhau 2 mGal), b) Dj thirong

trong lyc G4 theo kinh d¢ - vi dé

bé uée lugng hinh dang, d¢ sau va kich thude
theo phwong x ctia ngudn di thuong trong lyc tai khu
vuc An Giang, mot day dir liéu dugc trich xuét doc
theo tryc di thuong, di qua tim ngudn (dudng lién
nét trén Hinh 4b), tir ban d6 di thuong trong luc
Bouguer ctia ving dong bang song Ciru Long. Ngoai
ra, mot tuyén dit lidu vudng goc véi truc di thuong
(duong nét dut trén Hinh 4b) cling duogc trich xuét
dé xac dinh kich thudc theo phuong y ctia ngudn.
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Hinh 5a cho phép xac dinh toa do diém cuc dai:
a=5"7=an.

Bac ddng nhit cua ngudn di thudng nay duoc
xéc dinh tir Hinh 5b tuong tmg 1a p = —4,6; tr do ta
tim duoc chi s6 ciu trac N = 0,6 (cong thirc 13); suy
rak =0,1577 (cong thirc 14). P9 sau dén tim ngudn
duoc uoc lugng 1a z = 1,8 km (cong thire 15).

_Hinh 6a va 6b biéu dién két qua dang pha hé s6
bien d6i wavelet cho phép xac dinh vi tri cac bién
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trai, phai twong tmg: bx(t) = 11,2; bx(p) = 16,2; by(t) D, ~[11,2-16,2]x2=10,0 km
= 1,1; by(p) = 14,8. Qua d9, kich thudc theo hai
phuong x va y duoc tinh toan theo cong thirc (12a) D, ~ [14’8 - 1’1]X 2=27,4km
va (12b):
8 6 25
A 55 2 .
; Piém cuc dai: a=5,7 5'
s 1.5+
- o g Y=-46X+9.1
= 35 £ 05
= 3 T:\. ol
25 0~
0.5+
2
L
15 20 25 10 M5 e 17 18 19 2 21 22 13
Dich chuyén (bx) X =log (a+2)

Hinh 5. Dj thuwong trong lirc ciia tim ngudn An Giang

Ghi chu: a) szng tri hé s6 bién doi wavelet trén tin hiéu di thuong trong luc gﬁa tam nguén An Giang theo tuyén doc
theo truc di thuong; b) Tuong quan giita log(W/a’®) va log(a+z) ciia tdm nguén An Giang

1

14
1.002 1.2
1
1.004
= Bién tréi: Bién phai: 08
E 1.006 bx(t) = 11,2 bx(p) = 16,2
o 0.6
1.008 o
0.2
1.01
95 10 105 11 115 12 125 13 135 14 145 15 155 16 165 17 175
Dich chuyén (bx)
1.05 _ L
1.04 - 12
1
1.03
=9
< Bién trai: Bién phai: 0.8
= by(t) = 1,1 by(p) = 14,8
) 1.02 |-
0.6
101+ 0.4
i . | 02
2 4 6 8 10 12 14 16 18
Dich chuyén (by)

Hinh 6. Ping pha ciia hé s6 bién dbi wavelet trén tin hi¢u di thuong trong luc qua cac tuyén

Ghi chii: a) Tuyén doc theo truc di thuong, b) Tuyén vuéng géc voi truc di thiong
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Hinh 7. Minh hoa su trung khép giira di thwong tinh (mau dé) va di thuwong quan sat (mau xanh)

Bing 4. Tong hop két qua phén tich cac théng s6 ngudn di thwong G4 (An Giang)

S6 Thong sb Gia trj tir pheép Gia trj tir phép bién d6i wavelet  Sai
hiéu bién doi wavelet  két hgp véi thuit toan Marquardt  1éch
Kich thuéc phuong B-N (m) 10000 10525 525
Kich thuéc phuong B-T (m) 27400 26222 1178
G4  Kich thuéc phuong z (m) 707
Do sau tdm ngudn (m) 1800 1937 137
Hiéu mat d6 (g/cm?) -0,501

Tur phép blen d6i wavelet, cac thong sé cua
ngudn, bao gdm toa do tdm ngudn di thuong, hinh
dang, va kich thudc theo hai phuong ngang va doc,
da duogc xac dinh. Nhimg thong s6 nay sau d6 dugc
ap dung trong quéd trinh st dung thuit toan
Marquardt dé thém vao viéc xéac dinh kich thudce
theo phuong thing ding va hiéu mat do ciia ngudn.
Sau 50 vong lap, két qua tinh toan duoc trinh bay
trong Hinh 7 va Bang 4.

Két qua tinh toan gia tri hi¢u mat d¢ dugc chira
trong Bang 4 1a Ap = -0,50 g/cm’. Str dung cong
thirc 16, mat d6 cua ngudn di thuong duge xac dinh
la p=2,17 g/em?. Tir d6, dwa vao két qua cong bd
vé mat do ciia dat da (Tuan & Liét, 2013), ngudn
gdy ra di thuong G4 duoc giai doan ban chit dia chat
la da tram tich trung binh hoc than chi.
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3. KET LUAN

Trong bai bao, dé giam thiéu tinh da trj va thoi
gian tinh toan trong qué trinh giai bai toan nguoc vé
di thudng trong lyc, chung t6i da tién hanh ap dung
phuong phap bién dbi wavelet lién tuc véi ham
wavelet phire Farshad-Sailhac truge day. Phuong
phap nay da dugc st dung dé xac dinh cac thong s6
co ban cua ngudn, bao gdm vi trf trén ban dd, chi sd
céu tric, hinh dang, kich thudc theo hai phuong
vudng goc va do sau dén tam cia ngudn. Nhing
thong sd nay sau d6 dugc tiép tuc st dung trong qua
trinh giai bai toan ngugc bang thuat toan Marquardt
dé xac dinh thém cac thong sb ddc trung khac cua
ngudn, nhu kich thuée theo phuong thang ding va
hiéu mat do. Sau khi kiém chung do tin cdy qua cac
mb hinh 1y thuyét véi sai 16ch vé kich thude tir 1,2%
dén 9,6%, d6 sau dén tdm ngudn tir 5,0% dén 8,9%,
hiéu mét d6 tir 2,0% dén 6,6%, sai sb binh phuong
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trung binh 1a 0,692 mGal, phuong phap dé xuit da
ap dung thanh cong dé minh giai dit liéu trong luc &
ving dong bang séng Ctru Long. Két qua minh giai
¢6 murc do chi tiét kha phong phu, da luan giai dwoc
ban chit dia chét cua ngudn gay ra di thudng, phu
hop véi cac tai li¢u dia chét cua vung.
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