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TOM TAT: pé phdn tich tai li¢u tir, phuong phdp gradient ¢é d phdn gidi cao diigc phdt
trién trong nhitng ndm gdn ddy nhdm xdc dinh cdc ranh gidi dia chdt bing cdch sit dung gid tri
dao ham bdc 2 theo phuong thdng ditng ciia hai gradien ngang va mdt gradien thdng diing.
Phuong phdp bdn tw djng nay khdng chi xdc dinh dugc vi tri ciia ranh gidi cdu tric dia chdt, ma
con xdc dinh dugc dj sdu dén ngudn truong gdy nén cdc dj thuong.

Trong bai nay chiing toi xdy dung chuong trinh gidi dodn tai liéu tit bdng phuong phdp
trén. Qua sit dung cho thdy chuong irinh rdt tign lgi trong tinh todn, ké cd biéu dién két qud dudi
dang bdn dé va dudi dang file. Chuong trinh dugc minh hoa bdng viéc phdn tich tai liéu tic &
mét viing bién cuc nam cita Nam Viét Nam.

1-MG PAU

Trong viéc gidi dodn tai liu tir va trong lyc, tf trude thip nién 1970 t6i nay cdc nha dia vatly
da phat trién mot s6 phuong phdp tu dong hodc ban ty dong va sit dung rit hidu qué trong viéc xdc
dinh cdc tham s& hinh hoc nhu vi tri cla cdc bién, d§ siu ngudn. Cac phuong phdp nay dit cd sd trén
viéc sit dung gradien theo phudng ngang hoic phudng thing ditng (Nabighian, 1792, 1974; Reid et al.
1990; Hsu et al. 1996). Uu diém cilia cdc phudng phip ndy 13 tim dudc 15i gidi dinh lugng hodc bin
dinh lugng ma khong can hoic cdn rit it cdc gid thigt. Thi du nhy trong phuong phép ding cdc bién db
cyc dai cla tin hiéu gidi tich d€ x4c dinh vi tri bién ciia cdc cdc cdu tric, két qua dat dugc dbc 1ap vdi
cdc tham s6 cia trudng dia tf va phuong tir hod ciia ngudn (Nabigianm 1972, 1974). Do céc tién lgi
trén, trong nhifng nim gin diy cdc phuong phip trén dugc 4p dung nhiéu trong viéc phén tich tai liéu
t (Reynolds, 1997). Trong bai nay tdc gid xay dung chuong trinh gidi dodn tai liéu ti, st dung phuong
phdp ding cdc bién dd cuc dai cla tin hidu gidi tich cia Hsu et al. (1996); sau d6, ding chudng trinh
da xdy dung dé phan tich cdc di thudng tr & mot viing bién cia Nam Viét Nam.

2- XAY DUNG CHUONG TRINH
2.1. Tém tit co sé 1y thuy&t
Theo Hsu et al. (1996), cd s& 1y thuyét cia phudng phdp 1d cdc tin hiéu gidi tich (analytic

signals) dugc dua ra bdi Nabighian (1972, 1974); trong d6 tin hiéu gidi tich don gidn dudc dinh nghia
nhu sau: A

A (x,y):a—Tx+6—Ty+i§-T—z (1)
0 dx dy 8z
Ay (x,y) cb bién dd 1a:
Ao,y = (T2 + (1)) + (T,)° ®
v6i T 12 céc di thudng cla trudng-thé va :
B BT T

¥ ¥y by 2 &g
1a cdc gradien ngang va gradien thing ditng.
Phuong trinh (1) dudc ndi rong d€ c6 tin hiéu gidi tich dwdc ndng 1&n bic n:

& {8T” & 4T 8. [P "
A ) i e i fp— 3
_“(x & dx (BZ“JX oy {Sz“)y Y (BZ"J ) )
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va bién d6 cliand 1a :

A, G, y) = @ T2+ (& T,)2 + (A" T,)? )
vGi A" = 8"/ 8z".

Hsu di chiing minh chi cin 14y n = 2 12 dd d€ x4c dinh bién cla cdc cdu tric; ldic d6, bién dd
cta tin hiéu gidi tich dugc ning 1&n (4) sé la:

A2, y)| = J(A2 T, + (A T,)% + (AP T, )’ )

Trong trudng hop ngudn ndng, thi:

2 2 2 ,
g 8" T, 8"T, 0522 13 % % xn?)a?
+ + = (6)
52" 52" 52" (d?+ h?)"!

trong d6, d 12 d6 sdu d€n mat trén ciia ngudn, h 1a khodng cdch doc theo truc thing géc véi phudng 2-
D cilia ciu triic, o 12 tham s6 clia mdi trudng, phu thudc vao do tir cim cia di vat, cudng do tir trudng
ciia trdi dat va géc nghiéng (Nabighian, 1974).

Do d6, dé xdc dinh dd sdu cAn phdi tinh bién dd cuc dai cia tin hiéu gidi tich dudc ning lén bic
2(h=0):
[2¢]
IAZ(xs }')] max — —d_i_ )
va bién d6 cuc dai cia tin hiéu gidi tich don gidn:
Ti s8 ciia hai phuong trinh (8) va (7) dudc ding d€ xdc dinh do sAu d&€n mit trén cla bién ciu
triic, ddc 1dp v6i tham sO clia moi trudng:

lAO (x, y)l max — M (8)
d
IAB(xa Y)l )
d=42 [———m 9
|A2(x’ Y)Imax ( )

Vi phuong phdp gradien c6 do phén gidi cao, bdn d6 bién d6 cla tin hiu gidi tich dugc nang
1&n 12 ¢ s@ d€ xdc dinh bién ciia cdu triic. Dua theo qui ludt phan b dia chi't clia ving, dudng ndi cdc
cuc dai ciia bién d6 cla tin hiéu gidi tich dugc ning 1én c6 thé ng véi bién ciia cdc cdu tric. Ngoai
ra, d€ xdc dinh do siu d phai tinh thém bdn d6 bién do gidi tich don gidn va phdi xdc dinh cdc gid tri
cuc dai cla A, va A (Blackely and Simpson, 1986).

Pé tinh ban dd bién dd cda tin hiéu gidi tich don gidn va bién do cia tin hlcu gidi tich dudc
ning 1én phdi c6 cdc gid tri clia gradien ngang, gradien thing ditng va dao ham bic hai theo phuong
thing ding. Trong bai nay, tic gid si dung cong thitc gidi tich d€ tinh cdc gradien. Ding cong thiic
Stirling 5 diém dé tinh gradien ngang T, va T, :

T =BT BT s

TX /] X e =1 ¢~ 7 (]0)
Ty - Ty+2 - STyHI;SSTy—l —T),_z (] 1)

v6i S 12 khodng cdch gita hai diém do; Tea, Tx1s Txer, Txsz 12 cdc gid tri cudng dd tr trudng theo
phudng x tai cac di€m x-2, x-1, x+1,x+2; tuong ty nhu trén cho phudng y.

- Tinh gradien thing ding T, biing cong thitc Evjen (Dobrin, 1976)
T(SV2 2), T(SV5) , T(29)
2(Sv2) 2(sJ" 5) T 228)

T, =-1,07716 T(0) + (12)
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- Tinh dao ham bic hai theo phuong thing ding bliing cong thic Henderson va Zietz (1949)
(Dobrin, 1976) .

2
=
vdi T(0) 12 gi4 trj trudng tif tai tim vong tron, T(S), T(Sﬁ), T(SJE), T(2S)1a cdc gié trj trung binh
cda trudng ti tinh trén cdc vong tron ¢é tim O, bdn kinh S, Sﬁ, S\/g, 2S. Tit cdng thirc (13) chiing ta
tinh dugc dao ham bic hai theo phudng thing ding cda T,, T, T, .
2.2. Chuong trinh tinh todn
Chuong trinh dugc xdy dung bdng phan mém tién ich MatLab (Rice University, 1999), gdm ba
chudng trinh tinh gid tri bién dd cila tin hiéu gidi tich don gidn (Ao.m), tinh gid tri bién do cda tin hiéu
gidi tich dudc ning I1&én bdc 2 (Al.m), tinh gid tri do siu (giatridosau.m) va chuong trinh chinh
(gradienl.m) c6 giao dién va cdc chuong trinh con phu trg. P& chay chuong trinh nay cin phdi cai dat
phin mém Matlab va chép vao thu muc work. Khdi dong chwdng trinh chinh (gradienl.m):
- Giao dién clia chudng trinh chinh khi khé

[T(x,y)] = 3;2 [21"1“(0) —8T(S) +3T (SV2) - ;—T(zs)] (13)

i dong c6 dang:

# Chuong trinh tinh tham do tu

Is-

b ST 5 T =y SRREERY b

_ Nhp | xua | ome] LT!‘NCI Du fieu | Do s | Dong |

Hinh 1: Giao dién khi chua c6 dir kién
Chudng trinh chinh ¢é cdc chitc ning nhu sau:

Nhap: Nhip di liéu ding d€ tinh todn va v& ngay dudng ding tri (xem text box:nho nhat , lon
nhat, khoang cach). Di liéu nhap gdm ba cot x, y,z vér(x,y) 12 toa d6 va z 1a gid tri.

- Khi cé dir liéu, giao dién c6 dang:

—

oS A [ Kich thuoe du ey

& Bt gse

oo} | {ro b
l 40550

50 | | Lonnhat -

% ‘ 41462

| kroang cach

Hinh 2: Giao dién khi c6 dit kién
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Xuat: Xuat dit liéu tinh todn ra mot file dang Ascii hodc dang Surfer (ding d€ vé trong Surfer).
Gdm hai 6 chon:
- Chon du lieu can save: chon dif liéu cin xu#t gdm dif liéw gdc, dit lidu gid trj bién do cia
tin hi€u gidi tich don gidn, dir-li¢u gid tri bién do cda tin hidu gidi tich dugc ning 1én béc 2, dir
li&u gid i do sau.
- Dang file can save: Chon ki€u file xut ra 1a Ascii hay file diing cho phin mém Surfer.
GTDG: Tinh gid tri bién do cda tin hiéu gidi tich don gidn va v& dudng ding tri.
GTNC: Tinh gid tri bién d6 clia tin hiéu gidi tich dugc ning 1én bic 2 va vé duGng dﬁng
tr1.
DoSau: Tinh d6 sdu vi vé& dudng ddng tri.
Dulieu: Xem lai bin dé ding tri cia dif liéu nhap.
Ve: V& lai bidn d8 ding tri.
Dong: Thodt khéi chudng trinh
Cdc box:
Textbox nho nhat, lon nhat, khoang cach: diing chon lya gid tri 16n nhat, nhd nhit, va khodng
cch cdc dudng ding tri.
Checkbox Hien thi so lieu do thi: Hién thi gi4 tri ciia dudng ding tri:
- On: ghi gid tri trén dudng ding tri.
- Off: khong ghi gid tri trén duding ding tri.
Cédc vu va nhuge di€m ciia chuong trinh dugc nhan xét trong phan két ludn.

3. AP DUNG - PHAN T{CH TAI LIEU TU VUNG BIEN VIET NAM

Dit kién d€ tinh todn minh hoa trong bai nay la bin dé cudng do tir todn phin cla mét ving
bién cyc nam ciia Nam Viét Nam rong khodng 60.000 km?, Trong dién tich nay, § géc Pong Nam chi
1a cdc gid tri ndi suy (Hinh 3). Gid tri do hoan tdt ndm 1968 bing phép do tir trén bi€n véi tir k&
proton Varian V-4937 c6 dd chinh xdc ly, va da dugc hiéu chinh dua trén cdc dai dia tir dit &
Indonesia va Phillipine. Cdc gid tri ndy dugc s& hod thinh mang 36x33 diém (khodng cdch mang 1a
5km) va gh1 trong file datal.dat gdm 3 c6t :x (vi d6); y (kinh do) va z (gid tri T) theo dang de vé trong
phdn mém Surfer; dé khdi phii chi dudng din nén chép file s6 liéu vio trong thu muc chita chuong
trinh chinh.

St dung chuong trinh gradienl.m v&i tén

N\

» A file nhdp 12 datal.m va tinh ban dé bién
D)l dd ciia tin hiéu gidi tich don gidn, bin dd
= bién d¢ ciia tin higu gidi tich dugc ning

5 1)(€ lén bic 2 va bin dd d6 sdu. Bin dé bién
: do cia tin hiéu gidi tich don gidn 1 bidn

» dd trung gian ding d€ xdc dinh bin dé

d6 sdu nén khong néu ra. Hinh 4 12 bdn
dd bién do clia tin hiéu gidi tich dudc
ndng Ién bic 2, cic cuc dai ‘tdp trung
thanh hai ving 16n, mét & phia Bic va
mot & phia TAy va hai nhém cuc dai nhd
hon & phia Nam, cdc nhém cuc dai nay
c6 khuynh huéng kéo dai va nghiéng
nhe theo phuong Péng Bic-Tidy Nam.

10

0
Hinh 3: Ban dd cuo‘ng do tir loan phan;[‘

(Cdc duong ddng tri cdch nhau 25nT)
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Hinh4: Bin d& bién do tin hiéu gidi tich dudc ning Hinh 5: Ban d6 d6 siu

1&én bic 2 (Khodng cdch cdc dudng ddng tri 100 av) (Khodng cdch cdc duong ddng tri 0,1dv dv)

Do viing khdo st nhé so vdi khu vic nén chua thé k&t ludn gi vé cédc bién cdu tao dia chdt hay
cdc dudt gay trong viing. Tuy nhién, mot diéu ddng khich 1& 12 sy phd hgp gifta cdc viing cuc dai trén
ban db gidi tich dugc nang 1én véi cdc viing tp trung cdc di thudng dia phudng trén bin dd di thudng
dia phuong. Diéu nay c6 th€ gidi thich 12 do cdc bién ciu tao hay dit gy thudng dua cdc vit liéu cb
tif tinh 1én cdc 16p d4 gin trén mit va ching 12 nguyén nhin cla céc di thudng dia phudng. Bdn do do
siu cho thiy cdc viing bién clia cdc cdu tric c6 dd siu d&€n mat trén ciia cdc ddi twgng thay d6i tir 2,5 -
3km (0,5 - 0,6x5km) (Ding Vin Liét, 2002).

4. KET LUAN

Phuong phdp gradien c6 do phan gidi cao va phudng phdp gidi chip Euler hién 12 hai phudng
phdp quan trong trong viéc phin tich tai li¢u tlf trong mudi nim trd lai ddy va dang dudc cdc nudc
phét trién sit dung. Téc gid da xdy dung chudng trinh ding dé tinh phuong phdp ndy mot cdch tién 1gi
va nhanh chéng. K&t qua thé hiér biing bin dé ngay trén man hinh tao d€ dang cho cong tdc phan tich
s3 bb va k&t qui ciing dudc xuil ra file s& lidu dudi dang thich hgp v6i phdn mém Surfer (phin mém
chuyén diing dé v& ban dé ding tri trong nganh dia chat va dia vat 1y). Khuy&t di€m cla chuong trinh
14 chua k&t ni truc ti€p vdi phin mém Surfer ma phai xua't két qué ra file rdi méi chuyén qua Surfer;
ngodi ra, bdn dd dd sdu cdn vé dudi dang dudng ding tri, chua vé dudc dudi dang cdc ky hiéu khic
nhau theo do siu va diy 1a cdc di€m cin khdc phuc cho cdc phién bdn sau.

Chuong trinh dugc cung cip theo dia chi dangvanliet@phys.hcmuns.edu.vn. Tdc gid chin thanh
c4dm dn Hoi déng Chuyén nganh Cdc Khoa hoc vé& Trdi dit thuc Hoi ddng Khoa hoc Ty nhién - Bo
Khoa hoc Céng nghé Mai trudng d tai trg cho tédc gid thuc hién dé tai nay (mi s6 731302).

A PROGRAM FOR THE INTERPRETATION OF THE MAGNETIC DATA
BY USING THE HIGH-RESOLUTION TECHNIQUE

Dang Van Liet
University of Natural Scieces — Viet Nam National University - Ho Chi Minh City
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ABSTRACT: In order to determine the geologic boundaries such as contacts and faults, a high-
resolution technique has been developed in recent years, using the 2-order vertical derivative values of
two horizontal gradients and one vertical gradient of the magnetic data.

In this paper, the author constructed a program to interpret the magnetic data by using this
method. This program can be applied easily for computation and the results can be presented under

both types: maps and files. The program was illustrated in the interpretation of the magnetic data in a
southernmost area of Viet-Nam’s Offshore.
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