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_ TINH GOC NGHIENG CUA DI THUONG TU DANG VIA
O NAM BQ BANG BIEN POI WAVELET POISSION-HARDY

Duwong Hiéu Pau' va Pham Tudn Thanh*
ABSTRACT

In recent years, solving the invert problems of magnetic potential field was done by
Poisson - Hardy wavelet transforms as well as the filtering data technique (LWF, LINE-
WEIGHT FUNCTION)) for an estimation of the tilted angle, the depths to the top and to
the bottom of the simple magnetic homogeneous anomaly sources being the dike form in
other to determine the sizes of the magnetic anomaly-sources. Results from the analysis
using proposed method on the theoretical models can be applied for the calculations of
the source properties as tilted angle and the dimensions of the magnetic anomalies on Tra
Vinh — Dong Thap profiles measuring in the Mekong delta.

Keywords: Poisson - Hardy wavelet transforms, magnetic homogeneous anomaly
sources

Title: Determination of the tilted angle for the magnetic anomaly of the dike sources at
Mekong delta using the Poisson — Hardy walet transformation

TOM TAT

Viéc gidi bai toan nguoc truong thé trong nhitng nam gan ddy dwgc thiee hién bang phép
bién doi wavelet dung ham Poisson — Hardy két hop phép loc dir liéu dimg ham trong
lweong tuyen (LWF) voi myc dich xdc dinh géc nghiéng cua cac di thuong tir c6 dang via,
do sau dén mat trén va do sdu dén mat day cia nguon di thuong dong nhat, don gian tir
do wée heong gan ding kich thudc cua cac nguon dugc phan tich. Két qua s phan tich
bang phwong phdp dwoc dé xudt trén mé hinh Iy thuyét la co s «cho viéc tinh toan dé xac
dinh kich thiée va @ nghiéng cdc di thuwong dang via trén tuyén do tir Tra Vinh — Dong
Thép & dong bang Nam bé.

Tir khéa: Bién dbi wavelet Poisson - Hardy, nguén di thwong tiv dong nhit.

1 PAT VAN PE

Dé khir nhidu trong céac tin hiéu khong gian, nguoi ta thuong sir dung mit na loc
trung binh hodc bd loc ILPF (Ideal lowpass filter) hay nhitng bo loc théng thap
BLPF (Butterworth lowpass filter). Viéc su dung cac phuong phap trén khir dugc
nhidu nhung dong thoi nd ciing lam giam do tuong phan hay lam sai 1éch vi tri cia
bién ngudn. Bé loc nhifu va dong thoi ting do twong phan cia cac bién ngudn,
Fiorentini. A va Mazzatini .L, (1966) da gidi thiéu phuong phép ham trong luong
tuyén LWF dé xt 1y dir liéu trude khi tac dong boi cac phép bién d6i nhim Xxdc
dinh bién; ham LWF khoéng nhiing loai nhiéu hiéu qua ma con ting cudng h¢ 50
phan giai ¢ bién, rat thich hop cho viéc xac dinh do sau va vi tri cia cac ngudn di
thuong tir bang phuong phap bién da ti 1& dung bién d6i wavelet voi ham wavelet
Poisson — Hardy theo Pang Van Liét et al. (2009). Trong nghién ciru nay, chiing
t6i trinh bay vé& ham két hop tuyén tinh gitta ham Gauss va dao ham bac hai cua
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ham Gauss theo khong gian tao ra ham LWF dé tng dung tinh géc nghiéng cua
cac ngudn di thudng tir c6 dang via don gian va dong nhat bang phwong phéap bién
da ti 1¢ dung bién doi wavelet lién tuc Poisson — Hardy. Cac két qua dugc tinh trén
mo hinh 1y thuyét dé kiém chimg va sau d6 ap dung trén céc di thuong tir dang via
cua tuyén do Tra Vinh — Pdng Thap thudc ving Nam bo.

2 PHUONG PHAP WAVELET XAC PINH BIEN PA Ti LE

2.1 Bién d6i wavelet lién tuc véi ham wavelet Poisson - Hardy

Phép bién ddi wavelet lién tuc trén tin hiéu mét chidu f(x)e L*(R) cho béi:

W (s,b) = %Ij’;f(x)v DX 4k = %(f*v) (1)

v6i, s € R" 1a tham s6 ti 1& va be R 1a tham sb vi tri (do dich chuyén), LZ(R) la
khong gian Hilbert cia cac ham mét chiéu c6 nang lugng hitu han va y(x) 1a lién
hiép phirc ctia y(x), 14 ham wavelet dung trong bién ddi, [f * ¥ (x)] 1a ky hiéu
tich chap cua ham f(x) va ¥ (x). Bién dbi wavelet c6 uu diém 1a c6 thé sir dung
nhiéu ham phan tich wavelet khac nhau tiy vao dang thong tin ma ta can
phan tich.

Dé xac dinh vi tri va d6 sdu cua cac ngudn di thudong tir, ham wavelet phtrc
Poisson-Hardy theo Dau D.H. (2008) str dung c¢6 dang nhu sau:

v = v +iy™(x) (2)
trong d6, y?(x) 1a dao ham bac hai cia 0up(x) theo “phuong ngang” va tinh boi:
d* 1 2 1-3x%°
(2) — __ 2% 3
(x) = dx’ n(1+x) 7t><(1+xz)3 )
va y*(x) 1a bién déi Hilbert cua y'?(x):
. 2 -3x+x’
@ (x) = Hilbert(y?(x)) = =x——— 4
vy (x) = Hilbert(y™ (x)) nx(l+x2)3 “4)

2.2 Xac dinh bién da ti 1¢

Phuong phap tinh cac bién da ti 1¢ (MED) lién quan dén viéc xac dinh cac diém ky
di trén tin hiéu. Dé xac dinh cac diém ky di trén tin hiéu ta xuét phat tir phuong
trinh (2). Theo Grossmann et al. (1987) nhitng duong dang tri cua bién doi
wavelet phirc y(PH)(x) véi thanh phan goc pha khong ddi 1a cac duong thang cat
nhau tai cac giao diém-zero twong tng véi cac vi tri ngudn diém cua trudng, cac
duong dang pha c6 dang hinh nén va héi tu vé diém ky di nim trén bién cua ti 1¢
dd theo Dau D.H. (2008), gitip ta xac dinh nhanh céc vi tri ngu@)n di vat gay ra di
thuong tir quan sat.

2.3 Phép lgc véi ham trong-lwgng-tuyén

Phép loc Gauss (Gaussian filter) thuong dugc dung trong xac dinh bién ctia hinh
anh, thyc chat day 1a cac phép loc thong thap nén loai bé n6 khong chi nhiéu ma
con loai bo cac thong tin an chira trong cac tan s6 cao. Fiorentini A. va Mazzatini
L., (1966) da gi6i thiéu ham trong-lugng-tuyén nham loai nhiéu va ting do tuong
phan ¢ bién. Ham trong lwong tuyén 1a mot ham két hop tuyén tinh gitta ham
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Gauss va dao ham bac hai ciia ham Gauss. Ham trong-luong-tuyén (LWF) c6 thé
viét & dang t6 hop ciia hy(x/c) va hy(x/c) theo Pang Vian Liét et al. (2009).

1(x/6) = ¢ hy(x/0) + ¢, hy(x/0) (5)
trong d6 ham Gauss ho(x/c) c6 dang tuong minh:
XZ
h,(x/c)= ex 6
ol )= o \/7 p[ j (6)
va hy(x/c) 1a dao ham bac hai cua ham Gauss c6 dang:
1 x’ x’ x?
h,(x/0) = 87TGz(—exp{— 202} + Gzexp{— = }] (7

Ham trong-lugng-tuyén chi gdm cac ham Hermite bac chin nén ching d6i ximg.
Kennedy L.M. va Basu M., (1997); Basu M., (1994) da ap dung LWF & xir ly
hinh 4nh; sau d6, xac dinh bién bang phuong phap Sobel va cac két qua dat dugc
t6t hon khi dit liéu chua xir 1y. Theo cac phan tich cua Liét D. V. et al. (2009)
chung ta co thé chon ¢y= 0,07 va c,="-0,1 cho bai toan phan tich dir li¢u tir trong
bia Vat ly.

3 KIEM CHUNG TREN MO HINH

3.1 Mo td mo hinh

M5 hinh 13 ngudn truong ciia mot via mong, cdm nghiéng mot goc € so véi
phuong ngang, d6 day via 2b = 10m, chiéu dai v6 han va do sau (so v6i mat dat)
dén mat trén via 1a z = 2km. Tuyén do trén mit dat c6 chiéu dai 1a 30km, thang goc
vGi duong phuong cua via, bude do 1a 1km; do do, toa do cac diém do lan luot 1a
(0; 1,0; 2,0; 30,0km). Nguén ¢ gilra tuyén do c6 nén toa do la (x = 15km,
z = 2km). Ngudn bi tir hoa thing ding v6i cudng d6 tir hoa M = 3,0.10™ (cgs).
Cudng d6 tir toan phan gay ra bai via theo Babu, R. ef al. (1986) duogc viét 1a:

_ 2 2
T = 2bM cos@(tan x+b — tan™! Xb] +lSin91n(X+b% )]
z z 2 (x=b)’ +z

Trong do, 2b 1a chiéu day theo phucng ngang cua via, x 1a toa do tuyén do, z1a do
sau, M la cuong do tir hoa, 6 1a gbc cam. Hinh 1 14 cuong do di thuong tir cia mo
hinh mét via cam nghiéng mot goc 6.
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Hinh 1: Cwong d6 di thwdng tir ciia mé hinh via cim nghiéng mdt géc &

3.2 Phan tich trudng hop goc 6= 30"

Hinh 2 14 cudng d6 di thuong tir cia moé hinh mot via cdm nghiéng mot goc
0=30".

Cuong do
Tir‘ toan
phan (nT)

VI TRI (km)

Hinh 2: Cwong dd di thuong tir ciia md hinh via cim nghiéng mét goe 9= 30°
Hinh 3 1a di thuong tir ciia m6 hinh sau khi qua phép loc LWF cho truong hgp mot
via c6 goc nghiéng 6 =30°.
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Cuong do
Ttr toan
phan (nT)

VITRI (km)

Hinh 3: Dj thwong tir cia mo hinh sau khi lpc LWF

Hinh 4 1a d6 thi phan tich bé“mg wavelet Poisson-Hardy trénq dit liéu di thuong tur
duoc ch‘ qua phép loc LWF, cho két qua la cac duong dang tri hoi tu vé cac
bién nguodn.

DAN

TILE (km)

8 10 12 14 16 18 20 22 24
VI TRI (km)

Hinh 4: Két qua phan tich bing wavelet

Goc nghiéng so v6i phuong ngang duoc xac dinh duwa trén hinh chiéu cia duong
mau do6 1€n truc ti 1€ (TI LE) va truc vi tri (VI TRI) nhu trén hinh 4.

Khi thyc hién véi cung mo hinh trén nhung véi cac goc nghiéng khac nhau ta cé
dugc bang so sanh goéc nghiéng tinh ¢ cong thirc (8) va goc nghiéng tinh bang
phuong phap dugc dé xuat trong nghién clru nay.

Béng 1: So sanh Kkét qua phén tich géc nghiéng cho 6 cong thire (8) va goc nghiéng tinh tir ad

thi dung cac diém bién cia cac dwong dang tri

0 (d9) 0 15 30 45 60 75 90

6°(dd)  0,130102 15,96249 30,65981 459726266 60,62938 75,15723 90,84

Trong do:
0 : goc l1éch st dung trong cong thirc 1y thuyét.
@’ goc léch tinh toan thyc té dua trén phép bién doi wavelet.
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Hinh 5 13 d6 thi so sanh gilta duong biéu dién cac gia tri goc nghiéng cua md hinh
via mong tinh theo 1y thuyét va tinh boi phwong phap dugc dé xuat.
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Hinh 5: Db thi so sainh dwong biéu dién cac géc nghiéng Iy thuyét va tinh toan

Nhu véy khi ap dung ly thuyét dé tinh toan goc nghiéng dua trén mo hinh via
mong cam nghiéng so voi phuong ngang, cac két qua tinh toan goc nghiéng bang
phuong phap két hop loc LWF va str dung wavelet Poisson — Hardy cho két qua vé
tinh goc nghiéng rat phu hop véi két qua goc nghiéng xdy dung tr md hinh ly
thuyét. Nhu vay, phuong phap nay c6 thé dung dé phan tich cac di thuong tir dang
via nghiéng trén cac tuyén do thuc té.

4 XAC PINH GOC NGHIENG CUA MOT SO DI THUONG TU G TUYEN
PO TRA VINH - PONG THAP

Tuyén dai 153km, bat dau tir Tra Vinh va két thuc ¢ Dong Thap c6 phu(mg Dong
Nam — T4y Béc, & phuong Béc 1éch Ve phia Tay kinh tuyén mot goc 36". Trén
Hinh 6, cuong do tir toan phan cia tuyén cé gia tri cuc dai 1a 41370nT & vi tri km
thir 98, gia tri cuc tiéu 12 40750nT, & vi tri km thtr 118.

x 107

4.14

Cuong A9 4.11 |-}
Ttr toan
phan (nT) *’

4.07 i
o 20 40 &0 80 100 120 140 150
TUYEN DO (km)

Hinh 6: Cwong dé tir toan phan trén tuyén Tra Vinh — Pdng Thap
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Hinh 7: Di thwong tir toan phén trén tuyén Tra Vinh — Pong Thap

Hinh 7 1a d0 thi ctia cudng d6 di thuong tir toan phan cua tuyén, trén d6 co hai di
thuong tir manh. Thir nhat & vi tri km thir 90, gom c6 hai phan di thuong 4m va
phan dj thuong duong xen k&. Thir hai & vi tri km thir 118, c6 phan di thuong 4m
16n hon ph?ln di thuong duong. Cuc dai di thuong cé gia tri 1a 270nT, cuc tiéu di
thuong c6 gia tri 1a —340nT & 1an can hai phia cta km thir 118. Ngoai ra con c6
mot di thuong rat nhé & vi tri km tha 145 véi phﬁn di thuong dwong co cuc dai la
80nT. Hinh 8 14 di thuong tir toan phan trén tuyén Tra Vinh — Dong Thap sau khi
loc bﬁng ham trong lugng tuyén (LWF).

Di thuong tir toan phan sau loc LWF

Cuong do
TI‘I‘ toan
phan (nT)

TUYEN DO (km)

Hinh 8: Di thwong tir toan phén trén tuyén Tra Vinh — Pdng Thap sau loc LWF

Két qua phin tich di thuwong ¢ vi tri km thir 88

Hinh 9 la cac duong dang pha & vi tri km thir 88 va bang 2 la két qua phan tich cac
nguodn di thuong tir c6 dang via trén tuyén Tra Vinh — Dong Thap.
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DANG PHA CUA BIEN DOl WAVELET

TILE (km)

i i i 1 i
-670 75 80 85 90 95 100
VI TRI (km)

Hinh 9: Cac dwong ding pha & vi tri km thir 88

Bing 2: Két qua phan tich cic ngudn di thuong tir dang via trén tuyén do

Vi tri nguon

88 118 144
Km thw
Kinh d§ A 106° 05°D, 105° 50°D, 105°45°D,
vavido ¢ 10°15°B 10°26°B 10°40°B
Dang hinh hoc
Via Via Via
twong Gng
Pé nghiéng 74,3° 80,5" 123,7°
Do siu 1,9km dén 2,9km 1,8km dén 4,2km 1,6km dén 3km

Porong  88,7kmdén 89,1km  118km dén 118,25km  143,8km dén 144,7km

Nhin chung cac di thuong tir dang via duge phén tich trén tuyén Tra Vinh — Pong
Thép nghiéng kha 16n tir 74,3° dén 123,7°.

5 KET LUAN

Ap dung phuong phap két hop phép loc sir dung ham trong lwong tuyén LWF va
sir dung bién d6i wavelet lién tuc v6i ham Poisson — Hardy, chung ta c6 thé xac
dinh goc nghiéng cua cac di thuong tu don va ddng nhat c6 dang via, ngoai ra
chung ta ciing xac dinh do sau dén mit trén va do sau den mat day ctia ngudn di
thuong va u6e luong gin dung kich thude cua cic ngudn duge phan tich. Viée
phan tich ba di thuong tir don c6 dang via trén tuyén Tra Vinh — Dong Thép cho ta
cic két qua phan tich goc nghiéng va uéc lugng kich thude kha tot cho thiy
phuong phap dé xuat 1a mot thanh céng mang lai nhidu két qua thiét thuc cho viéc
tim kiém cac ngudn tai nguyén khoang san c6 chira tir tinh & ving Nam b.
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