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ABSTRACT

Nowadays, the continuous wavelet transform has been applying for interpretation of
potential field data to detect accurately the location for the anomaly sources and their
properties. For magnetic data at low latitude areas such as the Mekong Delta (latitudes
< 11,07°), both of the magnetization and ambient field are not directed vertically, making
magnetic anomalies antisymmetrical and often skewed to the location of the sources. So it
is significantly problematic to interpret these anomalies. In this paper, two-dimensional
continuous wavelet transform (2-D CWT), using Farshad-Sailhac complex wavelet
function is studied and applied for reducing the magnetic anomaly to a symmetrical one -
this located on the source of the anomaly, and then determining the position of the center
of the object causing anomalies by wavelet transform modulus maxima (WTMM) method,
to enhance the quality of magnetic data interpretation in this area. Furthermore, to
determine the anomaly sources ’s properties effectively, the relationship between the
source depth and the scale corresponding the maximum point of the wavelet transform
coefficients as well as the equation for estimation the one size have been formed. After
verifying the reliability of the proposed method on the modeling data, a process for the
location of the magnetic anomalies at low latitude areas using the wavelet transform is set
up, and then application for analyzing the magnetic data in the Mekong Delta.
TOM TAT
Ngdy nay, phép bién déi wavelet lién tuc diroc vmg dung rat nhiéu trong viéc phan tich dir
liéu truong thé nham dinh vi cdc nguon gay ra di thuong cimg cde thude tinh cia ching.
Véi di liéu tir viing Vi @6 rat thap nhie viing Déng béng song Ciiu Long (vi dg < 11,079,
phirong cuia vector cuong do tir hda va phuong cua triong tir Trdi ddt noi do dac thirong
nam nghiéng lam cho cdc dj thuwong tir co dang bat doi ximg va ndam léch di so voi nguon.
Do db, di thuong tie nhitng viing ndy rét khé phan tich. Trong bai bdo nay, phép bién doi
wavelet lién tuc hai chiéu (2-D) sit - dyung ham wavelet Farshad- Sailhac sé duoc nghién
cu, dp dung aé dwa dj thiong bat doi ximg vé dang doi ximg va dich chuyen tam di
thurong vé tam nguon, tir do, xdc dinh duge vi tri tam vt thé gdy ra dj thiong bang phuong
phap cue dai dj I6n bién doi wavelet, gép phan ndng cao chat hrong minh gidi dit ligu tir
ving ndy. Ngodi ra, dé xde dinh cdc thugc tinh ciia nguon trieong dugc 16t hon, ham twong
quan tuyén tinh gitka do séu nguon va tham s6 ti 16 1t Umg voi hé so bién déi wavelet cuc dai,
ciing nhir hé thire cho phép wée luong kich thude nguon da doe xdy dyng. Sau khi kiém
chitng dé tin cdy ciia phirong phdp diroc dé xudt qua cdac mé hinh Iy thuyét, quy trinh phdn
tich di liéu tir vung vi do thcfp da dwoc xay dung va ap dung dé minh giai dit liéu tir thugc
vimg Pong béng song Ciru Long.

Trich dan: Duong Qudc Chanh Tin, Duong Hiéu Pau va Nguyén Thi Bich Lién, 2020. Phén tich dir liéu tir
ving vi do thap st ’dung phép‘bién doi wavelet lién tuc hai chiéu. Tap chi Khoa hoc Truong Dai
hoc Can Tho. 56(S6 chuyén dé: Khoa hoc tu nhién)(1): 98-113.
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1 GIOI THIEU

Trong nhitng nghién ciru co ban cua Dia Vat 1y
tham do, viéc giai bai toan nguoc truong thé gitr mot
vai tro quan trong, gop phan minh giai mot cach dinh
lwong vi tri, d§ sdu va udc luong hinh dang tuong
dbi cua cac ngudn truong gay ra di thuong khao sat.
bay la bai toan da tri (Blakely, 1995) nén da c6
nhiéu phuong phap dugc d& xuit dé giai quyet
(Hinze et al., 2012), trong d6 c6 phép bién ddi
wavelet (Daubechies 1992; Mallat, 1998). Vi dix
liéu tir ving vi do thap, dé dua di thuong tur vé dang
dbi xang véi vi tri cua di thudng nam trén nguon
ngudi ta thuong st dung phép bién ddi truong vé
cuc (Blakely, 1995); vi ¢ do, ca hai vector cuong do
tir hoa va truong tir ciia Trai dat co phuong thang
dtng. Tuy nhién, & ving vi do thip phd bién do cua
toan tir bién doi truong vé cuc bi khuéch dai ¢ tan
s6 cao (d6 dai song ngan) c6 dang mot hinh quat
hep, hé qua la tao ra cac di thuong gia kéo dai theo
phuong cua tir thién. Do d6, di c¢6 nhiéu phuong
phap bién dbi truong & ving vi do thap duoc dua ra
dé khic phuc khuyét diém nay va hau hét cac
phuong phap nay khéng mang lai hiéu qua cao
(Nguyén Hong Hai va ctv., 2017).

Trong bai bao nay, phuong phap cuc dai do I6n
hé s6 bién ddi wavelet 2-D (Mallat and Hwang,
1992) str dung ham wavelet phuc Farshad-Sailhac
(Duong Qudc Chanh Tin va ctv., 2017) dugc ap
dung dé xac dinh vi tri tim ngudn truong tir ving vi
d6 thap. Sau d6 dir lidu di thuong theo hai tuyén
vuodng goc di qua tim ngudn dugc trich xuét dé thuc
hién phép bién d6i wavelet 1-D sir dung ham
wavelet phac Farshad-Sailhac cho phép xac dinh
kich thuéc va do sau ciia ngudn trudng.

2 PHUONG PHAP NGHIEN CUU

2.1 Phép bién dbi wavelet lién tuc

Phép bién ddi wavelet lién tuc mot chiéu (1-D
CWT, one-dimensional continuous wavelet
transform) 1a mot anh xa bién tin hiéu mot chiéu
theo khong gian f (X) € L*(R) thanh ham hai chidu
cua a va b & dang tich chép:

—+00
W)= [ 10070 =(f(0apt) @

Trong do, ¥, (X) 1a wavelet con ¢ ti I¢ @ va

=%

dich chuyén b,

Vi, (X) = 2)
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W (a,b) : hé s6 bién dbi wavelet lién tuc cua cua
tin higu f (X) ;@ e R" : tham s ti I& (nghich d4o cia
tan s6) dic trung cho sy din (a>1) hoic nén (

a<l) wavelet b : tham 50 dich chuyén, cung Cap
thong tin vé vi tri ctia cira s6 wavelet duoc tinh tién;

1 o
——: hé s6 chuan hoa.
Ja
Phép bién doi wavelet lién tuc hai chiéu (2-D
CWT) dugc cho bai biéu thic:

~+00 +00

1
W (a, by, by)—* I I F oy

~b
Y dxdy (3)

O day, b,, b,la tham s6 dich chuyén theo

X
\ A AA 1 <\ A A r
phuong X va phuong y; hé s6 — dung dé chuan hoa
a
nang luong cia ham song wavelet 2-D duoc suy ra
tor truong hop 1-D. Tin hiéu f(X,y) Ia ham hai
bién khong gian X va y.

Trong trudong hop dic  biét, néu:
w(X,Y) =y (X).y(y) thi biéu thirc (3) co thé bién
1 _y-b

ddi thanh:
)dx}
-ﬁ‘/’( a

Bicu thirc (4) s& duoc thoa mén khi ap dung phép
bién d6i wavelet lién tuc 1-D trén hai phuong X, y
riéng biét (Yang et al., 2010).

2.2 Phwong phap cuc dai do 16n bién dbi
wavelet

+
W (a,by,by) = | [J foxy) i
- f (4)

Yydy

Trong xir 1y anh, xac dinh bién 1a mot budc rat
quan trong. Theo 1y thuyét xir Iy anh, bién cua anh
la nhiing ving ma tai d6 cuong d6 sang co su thay
dbi dot ngot hodc mau sic co sy trong phan manh.
V6i nhiig tin hiéu bién ddi theo khong gian giéng
nhu dir liéu trong luc, hay dir liéu dia tur, hodc d
liéu song dia chan,... nhitng diém ma bién d6 cua
tin hiéu thay doi nhanh hoic dot ngot duoc xem la
bién cua tin hi¢u. Phuong phap xéc dinh bién st
dung phép bién ddi wavelet dya trén viéc tim vi tri
trén ti 16 0 ma tai d6 hé sb bién ddi wavelet dat cuc
dai. Do d6 k¥ thuat xac dinh bién bang phép bién doi
wavelet (Mallat and Hwang, 1992) con duoc goi la
phuong phap cuc dai do 16n bién d6i wavelet
(WTMM — wavelet transform modulus maxima).
Ung dung phuong phap nay, phan tich dir liéu dia tir
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giﬁp xac dinh vi tri, kich thudc va do siu cua cac
nguon di thuong.

2.3 Ham wavelet phirc Farshad-Sailhac

Trong phuong phép cuc dai d(f), I('yno bién ddi
wavelet, dé c6 thé thyc hién phép bién d6i wavelet
cua tin hiéu f(X), can xay dung mot ham wavelet
la dao ham bac y theo phuong ngang cia mét ham
lam tron thich hop.
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Trong bai bao, ham wavelet phirc Farshad-
Sailhac dugc xay dung dua trén nhan Farshad
(Farshad et al., 2010):

1
0(x,2) =

1 1
( 2)2 (x2+(z+1)2)2
v6i phan thuc cua wavelet nay 1a dao

ham cdp hai theo phuong ngang cta nhan
Farshad va duoc tinh béi biéu thiec:

®)

X2+Z

2 2
07 0(x,z 0 1 1 4—2x 1-2x
‘//Z(X) :# :; T~ 1 = 5~ 5 :‘//(F)(X) (6)
z=1 (x2+22)2 (x2+(z +1)2)2 . (x2+4)2 (x2+12)2
7=
va phan 4o chinh 1a bién d6i Hilbert cua phan thyc:
5 4 1 1
v 00 = Hitbert( () ) =(2x—5x3j 5° 5 ™
(x2+ )2 (x2+1)2

Vay, dang cu thé caa wavelet phtc Farshad-Sailhac dugc cho bai biéu thic sau:

2
4-2
v () (0 = .

5 >
(e2?)? (Eer?)?

Wavelet phiic Farshad-Sailhac dugc st
dung trong phuong phéap cuc dai do 16n bién ddi
wavelet nhim xéc dinh vi tri, chi s6 cdu trac, do sau
va kich thuéc caa ngudn di thuong ti.

2.4 Xic dinh chi sb cdu tric cia nguon di
thwong tir

x2+1

Theo Sailhac et al. (2000), véi cac vat thé co tir
tinh thi moi lién hé gitta bac dong nhat caa nguon
truong S, bac dao theo ham phuong ngang ctia ham
lam tron » va chi s6 chu tric N thé hién tuong

quan la:
N :—ﬂ—]/—l (9)

Trong thuc hanh £ dugc xac dinh tir hé s6 goc
clia duong thang:
Y=8X+cC

W, (X, a)}
22

(10)

o day, Y = Iog( va X =log(a+zp)
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! ®)

2
X"+

x2+1

5 )
(a2 ()2
Trong bai béo nay, chi s6 ciu traic N ciia ngudn
di thuong duge xac dinh béi ham wavelet phic
Farshard-Sailhac. Vi phan thuc ciia wavelet nay 1a
!//(F) (x) trong biéu thirc (6) dwoc tao thanh tir dao
ham béc hai theo phuong ngang cua nhén Farshard
nén y =2. Tir do, biéu thirc (9) dugc viét lai la:
N=-£-3 (112)

S Tu Viéc Xac dinh chi s cau trac, hinh dang twong
doi ctia nguon truong s€ duoc ude lugng (Bang 2).
25 Mébi quan h¢ giira tham sé ti 1§ va d9

siu cia nguon di thwong tir

Trong phép bién d6i wavelet, tham s6 ti 1¢ co lién
quan dén d6 sau ciia nguon gay ra di thuong. Tuy
nhién, tham s ti 1¢ khong phai 1a do su va ciing
khong cho ta thong tin truc tiép vé do sau. Bang viéc
phan tich ti 16 d6 qua cac mo hinh ly thuyét véi
ngudn truong duoc tao ra tir cac vat c6 hinh dang
khac nhau, twong quan gan nhu tuyén tinh giira d6
sdu ctia nguon (z) va tich sb gitra ti 1€ (a,,) (ang
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vé6i hé s6 bién d6i wavelet cuc dai) véi bude do (A)
qua hé s6 k da duoc thiét lap:

z=k.(a,.A) (12)

Tiép theo, trong phan két qua va thao luan, he sb
k s€ duoc xdc dinh va (ing dung dé udc luong d6 sau
cua cac nguon di thuong trong phan tich dit liéu thuc
té.

3 KET QUA VA THAO LUAN

3.1 M0 hinh Iy thuyét

3.1.1 Mo hinh 1: Céc nguon di thurong tir don

Trong mo hinh nay, déu tién, tinh di thuong tu
toan phan ciia mot khdi cau dong nhét (Ton Tich Ai,

100 . s .
a) (nT)
ol i
10
'PJ:I'
0
TO}
60} | 1.10
£ o s »
=
40| '
30 40
20t &0
10¢
60
0O 10 20 30 40 50 60 7O 80 90 100

y (k)
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2006) dugc biéu didn trong hé toa do ba chiéu x, vy,
z (km). Trong do: truc Ox hudng theo cuc Béc dia
1y, truc Oy hudéng Pong, truc Oz huéng thing ding
xudng dudi. Mang luéi quan sat: x = 0:0,2:100; y =
0:0,2:100; z=0 (kich thuédc 6 ludi Ax=Ay=A=0,2
km).

Khéi cau co duong kinh D = 2,4 km; toa do tam
(xo =50,0; yo = 50,0; 2o = 3,0).

Gia st vector tir hoa cua khdi cau va cua truong
dia tr co cung hudng véi do tir khuynh | = 4°; goc
phuong vi A = 15° cuong do tir hda J = 2,6 A/m.

b)

Delta T (nT)

30 40 S50 60 TO 80 90 100

x (km)

0 10 20

Hinh 1: Dj thwong tir do mt qui ciu dong nhat gay ra trén mit phing quan sat
a) Dang 3-D theo x, y; b) Dang 2-D tuyén y = 50,0 km

Hinh la md ta di thuong tir caa khdi cau dong
nhét gay ra trén mat phang quan sat. Sy phan bd cac
duodng déng tri cua di thuong nay thé hién tinh ludng
cuc, gdbm mot di thuong 4m nam giita hai di thuong
dwong; cac di thuong c6 dang elip det va nam léch
V6i hai truc X, y S0 véi tim ngudn.

Ap dung phép bién ddi wavelet 2-D (biéu thirc
4) trén dir liéu di thuong tir st dung ham wavelet
Farshad-Sailhac (hé thirc 8). Két qua vé dang tri hé
sb bién d6i wavelet 2-D & cac ti 1& khac nhau dugc
thé hién trong Hinh 2a va 2b cho thay ton tai duy
nhat mot diém cuc dai hé s6 bién doi wavelet —
tuong wéng voi vi tri ctia tim nguon: (%o =50,0; Yo
=50,0) (km). D nhién, viéc xac dinh diém c6 hé sb
bién d6i wavelet cuc dai dugc thyc hién d& dang st
dung Iénh find (max) trong Matlab.

Nhu vay, cuc dai hé s bién ddi wavelet 2-D trén
dir liéu di thuong tir, st dung ham wavelet Farshagl-
Sailhac cho phép xac dinh chinh xac vi tri tdim nguon

trén mat phang quan sat trong diéu kién tir hoa
nghiéng, dac biét véi goc tue khuynh nho.

Dé phén tich d6 sau va u6c lugng kich thudc cua
nguon, di liéu di thuong tir doc theo tuyen y = 50,0
km dugc chon dé ap dung bién doi wavelet 1-D.

Hinh 1b thé hién di thuong tir doc theo tuyén
duogc chon. Di thuong c6 dang bt ddi xiang gom
phan di thuong duong - 4m - duong xen k&, trong do
diém cyec tri cia di thuong 4m nam gan tim ngudn.

Ap dung phép bién doi wavelet 1-D (cong thuc
1) trén dir liéu di thuong tir tuyén y = 50,0 km st
dung ham wavelet Farshad-Sailhac.

Két qua vé& dang tri duoc biéu dién trén Hinh 3a
cho phép xac dinh duoc gia tri cua tham s ti 16 tai
d6 hé sb bién ddi wavelet dat cuc dai (diém mau
trdng nam giita db thi): a = 16,8= an,.
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Tuong ty, bién phai va bién trai (doc theo tuyén
Béc - Nam) caa ngudn ciing dugc xac dinh trén Hinh
3b. Tir d6 kich thudce theo phuong X ciia ngudn dugc
udc lugng nhu sau:

D, ~[bx(p)—bx(t)]xA (13)

100
90
80
70
60

50

x (km)

40
30
20

10

a)

80
Diém cyc dai: x = 50,0; y = 50,0 n
60
50

40

30

20

0

0

10 20 30 40 50 60 70 80 90 100
y (km)
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= (256,0 - 245,0)x 0,2 = 2, 2(km) ~ D

Vi ngudn gay ra di thuong trong mé hinh c6
dang dang thudc trén mat phang quan sat nén Dy
cling chinh la kich thudc tinh dugc cta nguon.

100
90
80
70
60

50

X (km)

40

30

20

10

0

0

b)

Piém cue dai: x = 50,0; y = 50,0

10 20 30 40

50 60

y (km)

70 80

90 100

Hinh 2: Ping tri hé sé bién ddi wavelet 2-D trén dir liéu di thwong tir & cac ti 18 khac nhau
a)a=15;b)a=20

Piém cuc dai: a =16,8

24 - .
200 210 220 230 240 250 260

Dich chu

1.005
Bién trdi:
1.01 bx(t) = 245,0
1.015

1.02 ; ;
244 245 246 247 248 249 250

Dich chu

yén (bx)

270

280

" Bién bhéi:
bx(p) =

256,0

290

300

261 262 253 254 255 256 257

yén (bx)

140
120

100

1.4
1.2

0.8
0.6
0.4
0.2

Hinh 3: Cac d6 thi thé hién két qua xir ly di thwong tir doc theo tuyén y = 50,0 km

a) Pang tri cia hé s6 bién ddi wavelet; b) Pang pha cia h¢ sé bién déi wavelet

Gia tri a, = 16,8 ¢6 lién quan dén do6 sau cua

nguon truong. Dé tim quy luat bién doi cia do sau

(z) theo (a,,) cac gia tri cia (z) lan lugt dugc thay
dbi tir 1,5 km dén 9,0 km (budc nhay 0,5 km) va quéa
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trinh khao sat dwoc 1ap lai nhu khi z =3,0 km. Két
qua khao sat chi ra trong Bang 1 va d6 thi Hinh 4.
Dua vao db thi Hinh 4 ctia (z) theo (@, ), ham tuong
quan gan nhu tuyén tinh giira 46 sau () va tham s6
ti 1€ (@, ) da duoc xac dinh la:

7~0,8933x%(a,,.A) (km) (14)

Theo Yang et al (2010), khi ngudn trudng & xa
mat phang do dac, ching thuong duoc gid s nhu
mot khdi cau dong nhat. Sau do, do sau tuong doi
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cia nguon c6 thé duge wéce lugng tryc tiép tir cuc
dai d6 lon hé so bién doi wavelet boi biéu thuc (14).

Tat nhién, vé mit Iy thuyét van con ton tai nhitng
vat thé gay tir c6 dang hinh hoc don gian khac nhu:
khi hop vudng, hinh try tron, ling try dai, hay via
mong. Do do, viéc ap dung phuong phaip WTMM
dé khao sat twong quan gilta do séu (z) cua nguon
gay ra di thuong tir va tham sd ti 1& (am) tiép tuc dugc
nghién ctu Véi cac ngudn truong cd nhitng hinh
dang khac. Két qua tim k (trong biéu thirc 12) twong
ung véi cac nguén c6 dang hinh hoc khéc nhau dugc
mo ta & Bang 2.

Bing 1: Két qua phan tich d9 sau ciia khdi cau & cac ti I¢ khac nhau véi ham Farshad-Sailhac

z (km) A (km) am (am.A) z(km) A (km) am (am.A)
15 0,2 8,9 1,78 55 0,2 31,0 6,20
2,0 0,2 11,4 2,28 6,0 0,2 33,8 6,76
2,5 0,2 14,6 2,92 6,5 0,2 36,6 7,32
3,0 0,2 16,8 3,36 7,0 0,2 39,4 7,88
3,5 0,2 19,7 3,94 7,5 0,2 42,3 8,46
4,0 0,2 22,6 4,52 8,0 0,2 45,0 9,00
45 0,2 25,4 5,08 8,5 0,2 47,9 9,58
5,0 0,2 27,6 5,52 9,0 0,2 50,8 10,16
9 v
8
ST} i : :
B YTOSRSXOLS k=-0,1078.N%+0,7782.N-0,4711 -
E ) datai I
s 5 F linaar 0.75 T
ol o = - data?
24 b D5} guadratic
23| / -
Py 025},
2 /.-’
1 ] - 0 ' :
0 2 4 B 8 10 12 1 15 Z 2.5 3

Tich giita buite do va tham sd (i 12

Hinh 4: Twong quan giira d§ sdu (z) véi tich cia

Bang 2: Chi s6 céu tric N ciia nguon di thwong
tir va hé so Kk twong &ng

Chi s6 cau

Hinh dang tric N k
Hinh cau hoac khdi hop 3 08933
vuodng '
Hinh try tron hoac lang 2 0.6541
tru dai '
Via mong 1 0,1993
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Chi 54 cilu tric (N)
Hinh 5: Twong quan giira h¢ s6 k va chi s6 ciu
tric N budc do (A) va tham so ti 1€ (am)

Trong thuc te cac vat thé gay tir co dang rat phuc
tap, s& duwoc xap xi tir cac vat thé c6 dang don gian
& trén. Tuy nhién, néu gap hinh tru tron, lang tru dai
hitu han, hoac via day, gia tri chi sé ciu trac tinh
dugc s& khong nhén gia tri nguyén nhu Iy thuyét. Do
do, can phai xay dyng ham tuong quan gitra chi s6
c4u trac N va hé s6 k dé khi ap dung phan tich cac
s6 liéu thyc té dat hiéu qua cao.
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Dua vao dd thi Hinh 5, twong quan giita hé s6 k
va chi s6 cau trac N dugc xap xi bang ham parabol
c6 dang:

k ~-0,1078.N% +0,7782.N —0,4711 (15)

Nhall‘m tang tinh thuyét phyc cia phuong phap
dugc dé xuat, nghién ciru s& tiep tuc thuc‘hién trén
cac sb Iiéu md hinh dugc tao béi nhiéu nguon truong
duoc bo tri theo cac phuong khac nhau.

3.1.2 M6 hinh 2: Nguon di thiong tir gom cdc
vat thé co hinh dang khdc nhau phdn bo khéng quad
gan nhau

Trong md hinh nay, ngudn trudng gém ba khoi
vat chat dong nhat khac nhau duoc biéu dién trong
Béng 3: Cac thong s6 ciia md hinh 2

Tap 56, S6 chuyén dé: Khoa hoc tu nhién (2020)(1): 98-113

hé toa d6 ba chiéu x, y, z (km) véi cac thong sé duoc
cho boi Bang 3.

Vector tir hoa cia cac vat thé ¢6 cung cuong do
J=2,6 A/m; cung gdc tir khuynh | = 4°, nhung goc
phuong vi A khac nhau.

Truong dia tur co goc tir khuynh 1, = 4° goc
phuong vi A, = 0°.

Mang ludi quan sat: x = 0:2:100; y = 0:2:100; z
=0 (kich thudc 6 lugi: AX=Ay=A=2,0 km).

Nhiéu duoc tao bdi ham random trong Matlab

nhan cho 2,0% dg) 16n cuc tri ctia di thuong phén tich
(cuc dai cta nhiéu twong duong 8,0 nT).

s6 hiu - Théng s6 Toa dd (km) Géc
onie Vit thé X Y z phuong vi (°)
N1 Lang tru 67-73 47-53 1,0-5,0 15
N2 Khoi cau 37-43 37-43 1,5-7,5 0
N3 Via ngang 45-55 55-65 2,0-3,0 -15
Di thuong tir toan phﬁn clia cac vat thé trong mo Cl‘am khg rorang. Dua vao su Eha;n bo C ua cac (Aiuo’nAg
. . e N .. , dang tri ta xac dinh dugc thé nam cua cac vt the,
hinh 2 gay ra tai mot diém trén mang ludi quan sat , AR . .
; IR £ \ . tuong tng Vi cac gbec phuong vi trong bang 3. Tuy
duoc tinh theo nguyén ly chong chat treong tur. AT ATl s ) , A~
. . N . nhién, rat kho xac dinh chinh xac dugc tam cling nhu
Trong do, di thuong tir cla lang tru va via Ngang ;04 qano va kich thudc ciia céc vt thé
dugc cho boi Bhaskara and Ramesh (1991). ang : '
Hinh 6 thé hién dj thuong tir toan phan tinh duoc
tr mo hinh 2. Di thuong nay van thé hién tinh ludong
50 — — T (oT)
45t 50
40+ 100
35+ N1 "E' 50
ha—— | 0
£ 30
X A -50
:\‘:! 25| J ! N3 .
x 20 N2 ’ s a1 150
15 -200
250
10}
300
5 .
350
D A A A
0 5 10 15 20 25 30 35 40 45 S0
y (x 2,0 km)

Hinh 6: Di thwong tir ciia mé hinh 2 ¢é tron nhiéu

Ap dung phép bién doi wavelet 2-D trén tin hi¢u
d1 thuong tr toan phan cua mé Hinh 2. Ket qua vé
dang tri hé s6 bién doi wavelet ¢ cac ti 1€ khac nhau
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dugc bieu dién trong Hinh 7. Trong d6, Hinh 7a cho
thay chi c6 mot diém hdi tu (twong tng véi nguon
N2); Hinh 7b va Hinh 7¢ ¢6 ba diém hoi tu cho phép
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xac dinh toa d6 tam cua ba ngudn duoc thiét ké trong
mo hinh.

Ngoai ra, dwa vao su dich chuyén vi tri cac cuc
dai & céc ti 16 khac nhau ta c6 thé uéc luong so b
dugc hudng cam cua cac vat thé gay ra di thuong.
Trong mo6 hinh nay, vi tri cac cuc dai dugc xac dinh
¢ hai ti 1¢ a =2 va a = 3 kha trung khop, cho phép
két luan hudng cam cua céc vat thé 1a thang dang.

Pé xac dinh chi s6 cau trac, uéc lugng do siu va
kich thuéc cua nguén di thuong tir doc theo cac
tuyén y (phwong Bac - Nam) X (phuong Dong —
Tay) di qua tim mdi ngudn s& duoc chon dé phan
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tich, trong d6 di thudng doc theo tuyén y s& dung dé
tinh chi s6 cdu trac, wéc lugng d6 sau va kich thude
(theo phuong kinh tuyén — kich thudc doc) va di
thuong doc theo tuyén x chi dung dé udc lugng kich
thude theo phuwong vi tuyén — kich thudc ngang. Tuy
nhién, cac vat thé gay tir dugc thiét ké trong mo hinh
déu co6 dang ding thudc trén mat phang quan sat
(Oxy), nén chi phan tich di thuong doc theo tuyén'y.

Hinh 8a thé hién di thuong tir doc theo tuyén y1
= 50,0 km di qua tim nguon di thuong N1. Dj
thuong c6 phan duong - am — duong, trong dé cuc
tri 4m & gan km thar 70 caa tuyén (gan tim nguén).

50 50
a) ) !:I Bidm cue dai 1: 450
451 “0 45 bx 1=35,0; by1=25,0 w00
40+ = a0
—_ I -~
£ (@) 1 EEES 0
= 30} T = 30 300
‘\:; - '\:Jlb_l-L
:;-: 251 \ o, 150 J::'. 25 250
£ 2} =20 200
& 15/ 100 A 15
150
10} 10
5 &0 5| Bidm cye dai 2: Biém cwe dai 3 § 100
o 0 bx2=20,0; by2=20,0 bx3=250; by3=300 50
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35 40 45 50
Dich chuyén (by) Dich chuyén (by)
50 I T T T T T T I T
c) ‘ Piém cuc dai 1: bx1=35,0; byl1=25,0 55(
a5+ .
50(
407 | 45(
_ 351 i 40
S0} 1 a5¢
‘=
25t . 300
=
o0} . 25(
a
156 i 20(
10k | 15(
sl| Piém cuc dai 2: Piém cuc dai 3: || 1o
bx2=20,0; by2=20,0 | | bx3=25,0; by3=30,0 5
0 !
0 5 10 15 20 25 30 35 40 45 50

Dich chuyén (by)

Hinh 7: Pang tri hé sé bién ddi wavelet 2-D trén dir liéu di thwong tir & cac ti 1& khac nhau
a)a=l;b)a=2;c)a=3

Hinh 8b 1a duong biéu dién cua log(W/a?) theo
log(a+z). Dwa vao phuong trinh dwong thang
Y = -4,7.X + 12,4 ta u6c lugng dugc bac dong nhat
ctia ngudn 1a g = -4,7 (hé thirc 10); tir d6 tim duoc
chi sb cAu trac: N = 1,7 (biéu thac 11); suy ra: k =
0,5403 (cong thirc 15).
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Hinh 8¢ cho phép xé4c dinh dwoc vi tri diém cuc
dai hé sb bién ddi wavelet: al = 2,9 = aly; do d6 do
sau dén tdm ngudn tinh duogc la: z = 3,1 km (cong
thac 12).
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Ngoai ra, gia tri bién trai va bién phai dugc xac
dinh trén Hinh 8d cho phép udc lugng kich thusce
cua nguon theo cong thirc (13): Dy = 6,0 km = D.

D¢ phan tich ngudn N2, di liéu doc theo tuyén
y2 = 40,0 km di qua tdm nguon dugc chon @é thuc
hién phép bién do6i wavelet 1-D.

Tuong tu, di ligu doc theo tuyén y3 = 60,0 km
di qua tdm nguon N3 duogc chon d€ phan tich cac
thong so cua nguon N3.

Thuc hién cac phép tinh twong ty nhu khi phan
tich cac thong s6 cua nguon N1 dé phan tich nguon
N2 va N3 ta duoc két qua tong hop trong Bang 4.

Nhu vy, véi cac vt thé gdy ra di thuong tir
(ving vi do thép) ¢6 dang hinh hoc khac nhau, phan
b6 khong qua gan nhau trong khong gian, phuong
phap cuc dai do 16n bién doi wavelet 2-D sir dung
ham wavelet phirc Farshad-Sailhac cho phép xac
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dinh chinh xac toa do tim ngudn trén mit phang
quan sat, ciing nhu wéc lugng so bd hudng cim cua
nguon. Tir d6, dir liéu theo tuyén di qua tim ngudn
dugc trich xuat dé phan tich dinh lugng bang phép
bién ddi wavelet 1-D nham xac dinh chi s6 céu trac,
udc luong hinh dang, kich thudc va do sau cua
nguon. Cac két qua tinh toan chi ra trong Bang 4
khang dinh d6 tin cay cao cua phuong phép (sai 1éch
< 4,0%).

Tir két qua t6t khi phan tich cac mo6 hinh mot quy
trinh phan tich cac di thuong tir (ving vi do thap)
bang phép bién dbi wavelet da phan giai sir dung
ham wavelet phirc Farshad-Sailhac sé dugc xay
dung dé ap dung phan tich di liéu thuc té nham xac
dinh cac thong s co ban ciia ngudn nhu: vi tri tim,
d6 séu, hinh dang va kich thudc.

400 5=
a) b) —-=5-datal
N S
200 N A4 \Q\ inear
= ﬂ\ \l \ s RN\
S 00— —— N =3 N
g || 2 LY = ATX 4124
@ -200 - Lo L
3 | I i)
| / > \E\
-400 U 1 =
el
-600 : : : : 0 —
0 20 40 60 80 100 15 175 2 225 25 275 3
x (km) X =log (a+z)
Piém cyc dai 1: al = 2,9
400
300
200
100
33 33.5 34 34.5 35 35.5 36 36.5 37 37.5 38
Dich chuyén (bx)
1 D T T T T 15
1.005
= 1
= 104 Bién trdi: Bién phdi:
E ' bx1(t) = 34,0 bx1(p) = 37,0
0.5
1.015
1.02 . ' : .
33 33.5 34 34.5 35 35.5 36 36.5 37 37.5 38

Dich chuyén (bx)
Hinh 8: Cac dé thi thé hién két qua xir 1y tuyén y1 =50,0 km

a) Di thuong tir doc theo tuyén; b) Twong quan giira log(W/a%) va log(z+a); ¢), d) Pang tri va ding pha
hé so bién doi wavelet trén tin hiéu di thuwong caa tuyen
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Tap 56, S6 chuyén dé: Khoa hoc tu nhién (2020)(1): 98-113

Bang 4: Téng hep két qua phan tich cic théng sé ciia mé hinh 2

Thong s6 Chiséciu Hinh Kich thwéc Do siu

S6 hiéu triac N dang D (km) Sai léch (%) z (km)  Sai léch (%)
N1 1,7 Lang tru 6,0 0 31 3,3
N2 3,0 Cau 5,8 33 4,6 2,2
N3 1,2 Via 10,0 0 2,6 4,0

3.2 Quy trinh phén tich cac dj thwong tir
vung vi do thap bang phép bién doi wavelet sir
dung ham wavelet phirc Farshard-Sailhac

Vige xdc dinh cac thong sd clia nguon trudng thé
str dung phép bién d6i wavelet v6i ham Farshard-
Sailhac c¢6 thé tom lugc trong quy trinh gom cac
budc sau:

Buéc 1: Xac dinh toa do tam nguon di thuong
theo kinh d6 va vi do.

B1.1. V& ban dd di thuong tir toan phan. Xac
dinh theé nam co ban cua cac vat the gay ra di thuong
ttr sy phan bo cac duong dang tri trén ban do.

B1.2. Thuc hién bién d6i wavelet 2-D trén dit
liéu di thuong st dung ham wavelet phic Farshard-
Sailhac.

B1.3. V& ban d6 truong hé sé bién doi wavelet
2-D 6 cac ti € khac nhau theo kinh d6 va vi do.

B1.4. Xac dinh toa do tam ngudn tir cac diém cyc
dgi dia phuong hé S0 bjén doi wavelet trén cac ban
do6 truong hé so bién doi wavelet 2-D.

Dua vao sy dich chuyén toa do tdm ngudn di
thuong dugc xac di[lh & cac ti ,Ié khac nhau trong
budc B1.4, huéng cam tuong doi cua nguon so Véi
phuong thang dimg co6 thé duogc udc lugng.

Bur6c 2: Phan tich chi tiét cic nguon vira dinh vi
¢ buoc 1, nham xac dinh chi s cau trac, hinh dang
tuong doi, kich thude va dg sau cia ching.

B2.1. Trich xut dit li¢u dj thuong doc theo cac
tuyen khac nhau di qua tam nguon dé thyc hién bien
doi wavelet 1-D st dung ham wavelet Farshad-
Sailhac.

B2.2. Thay ddi tham sb ti 1¢ a va 1ap lai bién doi
wavelet phtc Farshard-Sailhac da phéan giai.

Céc hé s6 sau phép bién doi wavelet phuc Vi
cung mot tham so ti 1€ a s& gom 4 thanh phén co ban
la: thanh phan thyc, thanh phan do, thanh phan d¢
I6n va thanh phén goc pha. Dit li¢u cua thanh phan
d6 16n va thanh phan gbéc pha s€ dugc tiép tuc xu ly
o cac budc sau.

B2.3. V& ding trj va dang pha hé s6 bién doi
wavelet ‘Farshard—Sailhac thanh phéan do lon va
thanh phan pha trong mat phang ti 1€ d6 (a, b).
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B2.4. Uéc lugng kich thuéc ciia nguon di
thuong theo cac tuyén duoc chon.

Trén ’d(k) thi dang pha, xdc dinh cac diém cuc dai
cua hé s6 wavelet thanh phan pha ¢ hai bién trai va
phai twong tmg la: bx(t) va bx(p) (néu phan tich dix
liéu theo phuong x) hoac by(t) va by(p) (néu phan
tich dir liéu theo phuong y). Khi do, kich thudc cua
nguon theo hai phuong X, y dugce xac dinh bai biéu
thuc sau:

~[bx(p) —bx(t)]x A
~[by(p) - by(®] A

B2.5. Tinh chi 6 CAu triic va wéc lwgng hinh
dang tuong doi cia cac nguon.

V6i mdi ngudn, vé duong biéu din log(W /a?)
theo log(a+z) , véi W 12 hé s6 bién di wavelet tinh
tai cac diém Ian can toa do nguon dj thuong, tir d6
xac dinh hé s6 goc f (cling chinh 1a bac dong nhat
ctia nguon truong) cua dudng thang co phuong trinh
log (W / a2) = Blog(a+z)+c, sau d6 udc tinh chi
s6 ciu trac: N=-8-3, qua d6 u6c luong hinh
dang twong ddi cua nguon.

B2.6. Xac dinh d6 siu cua cac nguén truong.

Vi ting ngudn, chi s6 cu tric da dugc xéc dinh
tir budc B2.5, tinh hé s6 k.

Tir @6 thi dang tri xac dinh diém cuc dai hé sb
bién doi wavelet a,, . Khi d6 do sau cia mdi nguon
di thuong sé dugc wdce luong nhu sau:

z=k.(ay.A)

Cong viéc tiép theo 1a sir dung quy trinh vira xay
dgng vao viéc minh giéi‘dtr Iiéﬂu tor ¢ vung Dong
bang song Ctru Long nham khang dinh kha nang
ung dung thuc tién ctia phuong phap dugc dé xuat.

3.3 Phin tich dir li¢u tir ving Pdng bing
song Ciru Long

Pong bang song Ctru Long hay con goi 13 ving
Tay Nam B9, rong khodng 40.548 km?, d6 1a mot bo

phan cua chau thd séng Ciru Long, 6 vung cuc Nam
ctia Viét Nam. Ving c6 vi tri nam lién ké ving Dong
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Nam B9, phia Bac giap Campuchia, phia Tay Nam
1a vinh Théai Lan, phia Pong Nam 1a Bién Pong.
Trén dét lién, ving Dong bang song Ciru Long gidi
han tir kinh d6 104,43° B (xa My buc, Thi xa Ha
Tién, tinh Kién Giang) dén kinh d6 106,80° D (xi
Tan Dién, huyén Go Cong Pong, tinh Tién Giang)
va tir vi d6 8,55° B (xa Pat Miii, huyén Ngoc Hién,
tinh Ca Mau) dén vi d6 11,07° B (xa Loc Giang,
huyén Buc Hoa, tinh Long An).

St dung ban db di thuong tir toan phan ving
Pong bang song Ciru Long vai ti 16 1/200.000 cua
Téng cuc Pia chat va khoang san Viét Nam, dugc
do va hoan thanh nam 1992 (Hinh 9).‘Thiét bi dq la
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tir ké proton nam trén may bay, do cao trung binh
dén mat dat 1a 300 m (Nguyén Xuan Son, 1996).
Khu vuc duoc chon phan tich chi tiét (6 chir nhat
mau den trén Hinh 9) c6 toa d6 trong khoang 9,56°
- 10,04° vi Bac va 105,93° - 106,54° kinh Dong
thudc dia phan ba tinh: S6c Trang, Tra Vinh, Vinh
Long (Hinh 10). Trong khu vuc ton tai 3 di thuong
don, mdi di thuong c6 3 d6i duong - am - dwong sap
xép theo phwong kinh tuyén, trong d6 déi duong &
giita 1 phan giao nhau cua 3 di thuong c6 dang kéo
dai theo phuwong vi tuyén. Déi am cua 3 di thuong
(gan tam vat thé gay tir) phan bd khong qua gan
nhau.

10.54

9.5+

(nT)

T
105 105.5

T T
106 106.5

Hinh 9: Ban d6 di thuong tir ving Péng bang song Ciru Long (cac dwong dang tri cach nhau 50 nT)

105,930

106,540

Hinh 10: Di thwong tir & S6c Trang — Tra Vinh — Vinh Long
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Ap dung phép bién ddi wavelet 2-D trén dit liéu
di thuong tir & ving Dong bang soéng Cru Long sir
dung ham wavelet Farshad-Sailhac & cac ti 1€ khac
nhau. Hinh 11 13 ban d6 truong hé sé bién dbi
wavelet 2-D & cac ti 1é a =2 va a = 3 twong ttng Véi
cac d0 sau 2 =3,3 km va z3 = 5,1 km (d6 sau tinh ti
cong thire 14, sau d6 hiéu chinh d6 cao may bay 0,3
km). Ban db cho thay sy hoi tu cac duong ding tri
Vvé tam nguon.

10.54

9.5

T T T T
105 105.5 106 106.5
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Dua vao cac diém cyc dai dia phuong hé s6 bién
dbi wavelet trong khu vuc nghién ciru, toa do tam 3
nguon di thuong da dugce xac dinh. Két qua trinh bay
& cot 3 va cot 4 Bang 5.

Ngoai ra, can c vao su dich chuyén theo
phuong ngang ciia cuc dai hé s6 bién doi wavelet &
hai ti 16 a =2 va a = 3 ta udc lugng duoc goc cim
() ctia cac ngudn so V6i phuong thang dung.

T T T T
105 105.5 106 106.5

Hinh 11: Ban db hé sé bién dbi wavelet di thwong tir viing Pong bing séng Ciru Long & cac ti 1§ khac
nhau a)a=2;b)a=3

Piém cuc dai 1: al = 3,5 y

11 13 15

17

19 21

150

23 26 27 29 31

Dich chuyén (bx)

Diém cuc dai 2: a2 =3,2

13

15

17

19 21

23 26 271 29 31 33

Dich chuyén (bx)
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Piém cuc dai 3: a3=2,5

23 256 27 29 31 33

19 21
Dich chuyén (bx)
Hinh 12: Pang tri cia hé s6 bién d(z)i,wavelet trén tin hi¢u di thuong tr
a) tuyen K3a; b) tuyén K3b; tuyen K3c

1 3 5 7 9 11 13 15 17

Xét cu thé ngudn M1 ta co:
3°%0

: : . ~0,47885 = o ~ 61°
\/(X3—X2) +(y3—Y9)" +(23-12)

Cosa =

Tdp 56, Sé chuyén dé: Khoa hoc t nhién (2020)(1): 98-113

Dé udc lugng hinh dang, do sau va kich thudc
cua vat thé gy ra di thuong tir M1, mot tuyén dir
liu (K3a) doc theo kinh tuyén 106,03° va tuyén
(V3a) doc theo vi tuyén 9,65° (di qua tdm ngudn
M1) duogc trich xudt tir ban dd di thuong tr toan
phan Khoang céch giita cac diém do trén mdi tuyén
déu bang nhau A= 2,0 km (vi ban do ti I¢

Twong tu Vi nguon di thuong M2, M3 dir liéu
theo tuyén (K3b); (V3b) va (K3c) va (V3c) s& dugc
chon dé phan tich dinh lugng bang phép bién doi
wavelet 1-D. Cac két qua phan tich duoc thé hién ¢
cac Hinh 12, 13 va 14.

1/200.000).
6 4 3 T
a) -=-data‘ S b) -=-data1 N ~=-data‘
4k — linear| Ny — linear] o~ \;\ ~linear
o S 85 LN iy N
= e Y=47X4112 ] S N = \
()] 2 \Sk o \u o 1 ‘m\
je] N, o g oS \‘
I Su, n 0 g 1l A}
>0 I > | y=43x+103 > 0 >
=-4,3.X + 10, Y =-44X+ 10,6 &
-2 -2 -1 =
1.5 2 2.5 3 1.5 2 2.5 3 1.5 2 25 3
X =log (a+z) = log (a+z) =log (atz)

Hinh 13: Puong bidu dién logw /a%) theo log(a+z) ngudn di thuong tir
a) tuyén K3a; b) tuyén K3b; tuyén K3c

1.01

% 1.02 Bién trdi:
= L bx1(t) = 15,3
=103
1.04
1.05
145 15 155 16 165 17

17.5

Bién phdi:

bx1(p) = 19,9

18 20.5

Dich chuyén (bx)
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1.4

) 1.2
‘ 1

Bién trdi: Bién phdi: 0.8
byl(t) = 15,3 byl(p) = 18,9 '

0.6
0.4
0.2

145 15 15:5 16 16.5 17 17.5 18 18.5 19 19.5
Dich chuyén (by)
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i 1.02 Bién trdi: Bién phai:
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Dich chuyén (bx)
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by3(p) = 19,7 08
0.6
0.4
1.05 . I L 0.2

15 15.5 16 16.5 17 175 18 18.5 19 19.5 20 20 5
Dich chuyén (by)

Hinh 14: Ping pha ciia hé sé bién ddi wavelet trén tin hiéu di thwong tir qua céac tuyén
a) K3a; b) V3a; ¢) K3b; d) V3b; e) K3c; f) V3c

1.01

£1.02

-

= 1.03F

Bién trdi:
by3(t) = 16,1

1.04
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Hinh 12a cho phép xéc dinh toa d6 diém cuc dai:
al=3,5=aln.

Béc ddng nhit cia ngudén M1 duge xac dinh tur
hinh 13a tuong tng 1a f1 = -4,7; suy ra chi s6 cau
trac Ni = 1,7 (lang try); tr d6 udce tinh duoc: ky =
0,5403. Do sau dén tam nguén duoc udc luong tu
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cong thae (12), sau d6 hiéu chinh do cao may bay
0,3 km.

Ap dung phuong phap tuong tu dé xéac dinh céac
thong s6 ciia nguén M2 va M3. Két qua téng hop
duoc trinh bay trong Bang 6.

Bang 6: Téng hep két qua phan tich nguon di thwong M1, M2 va M3

sé Tile TAm nguodn Hinh dang, bo Kich thwéc
hidu (a). Kinh d¢ Vi do N K theé nam, sdu  Ngang Doc
: @) ©) hwéng cam (km) (km) (km)
2 106,03 9,65 I;e‘éng try . Y o
-BN : : ,
M1 3 106,03 9,62 L7 05403 \ohieng 61°
2 10646 1 VKi'a ﬁéty ¢ 2,0 7,2 5,6
Inn tuyen ) ) )
M2 3 10646 9,71 13 03984 ping Y
2 106,13 9,93 Via day
Kinh tuyén 1,7 7,2 5,6
M3 3 106,12 9,93 L4 04071 \risne 310

So vdi cac cong bd trude day (Duong Hiéu Dau,
2009, 2013) két qua phén tich trong bai béo (Bang
6) co su sai Iech khong nhiéu vé vj tri, d6 sau va hinh
dang cua ngudn cing véi nhitng dong gop méi vé
cac thong so thé nam, huéng cam, kich thudc ngang,
doc. Tat nhién, phan tich di thuong theo tuyén bang
wavelet 1-D dé xac dinh vi tri ngudn (theo kinh do

va vi d0) thi rat kho va do chinh xac khong cao nhu
phan tich di thuong trén ban dd bang wavelet 2-D.
Hon nira dir liéu dau vao dé tinh chi s6 cdu trac (w6
luong hinh dang), udc tinh d¢ sau trong bai bao
dugc trich xudt tir s6 lidu do dac (khong qua phép
noi suy) nén co do tin cay cao.

Bang 7: Két qua phan tich nguén M1, M2 va M3 bing wavelet Poisson — Hardy

TAm ngudn

D§ sau den

So hiéu Kinh db () Vido () dinh (km) Hinh dang Tuyen khao sat

M1 105,94-106,11 9,51-9,79 1,8-5,8 Chua xac dinh M§ Xuyén — Ké Sach
M2 106,45 9,67 2,2 Dut gay Ca Mau — Tra Vinh
M3 106,13 10,07 1,7 Tru So6c¢ Triang — Long An

Ngoai ra, 16 khoan Ciru Long 1 (106,32° B; 9,62°
B) & kha gan ngudn di thuong M2. L3 khoan nay dat
dén do sau toi mong da cua khu vuc nay 1a 2,1 km.
Theo thong tin tir cot dia ting cua |5 khoan nay (Liet
etal., 2008), trong khoang d¢ sau 2,0 km (twong tng
V6i tim ngudn M2) 14 cic d4 phun trao trung tinh
thuoc hé ting Long Binh tudi J:-Ki, bao gom
Andesite, Ryolite, Andezito, Porphyrite. Nhu vay,
d6 sau ctia nguén M2 dugc phan tich trong bai bao
phi hop Vi 16 khoan sau cua viing nghién ctru.

Dbi chiéu vai dir lidu 16 khoan trong ving (Liet
etal., 2008), cac tai liéu dia chat (Nguyén Xuén Son,
1996; Bo tai nguyén va méi trudng, 2009), két hop
nhiing két qua nghién ciru tinh chat Vat 1y cua dat
da va quing cia Lién doan Ban dd dia chat, két qua
khao sat cua cac don vi nhu Lién doan Vat 1y dia
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chat, Lién doan dia chat V, VI da cho thiy cac nguon
M1, M2 va M3 cé ban chat dia chat gan giong nhau.

4 KET LUAN

Trong bai bao, phép bién ddi wavelet lién tuc 2-
D st dung ham wavelet phic Farshad-Sailhac da
dugc ap dung dé phan tich dit liéu tir ving vi d6 thip
nhim dua di thuong dang ludng cuc (9om 3 doi
duong - am - duong) vé dang dbi xung, trong do tam
ngudn duoc xac dinh tir diém cuc dai hé s6 bién doi
wavelet. Tur do, dix lieu di thuong doc theo hai tuyen
vudng goc di qua tm nguon doc theo kinh tuyén va
vi tuyén duoc trich xuat dé phan tich dinh lwong
bing phép bién d6i wavelet 1-D s dung ham
wavelet phiic Farshad-Sailhac, xac dinh cac thong
s6 co ban caa ngudn gdm: thé nam, huéng cim, chi
s6 cu trac (hinh dang), kich thudc va do sau. Sau
khi kiém ching d6 tin cay caa phuong phap dé xuit
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qua cac mo hinh 1y thuyét, mot quy trinh phén tich
dir liéu truong thé st dung phép bién doi wavelet da
phan giai véi ham wavelet Farshad-Sailhac da dugc
xdy dung va ap dung thanh cong dé minh giai dir
liéu tir & ving Pong bang séng Ciru Long. Cac két
qua minh giai déu phu hop Véi cac cong bd trude
day, song mirc d6 chi tiét thi cao hon nhiéu. Ngoai
ra, két hop vai thong tin 16 khoan va céc tai liéu dia
chat caa ving, ban chét dia chét cua cac ngudn di
thuong tur da dugc luan giai.
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