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TOM TAT

Trong nhirng nim gan day, cung i sy phat trén nhanh chongi@ céng ngh tin hoc, hang
loat cac plrong phap phan tichuxli tai lidu trong hyc tién tén da duoc dua ra i cac nhabia
vat Ii trén TH gisi. Viéc phan tich vaxli nayduoc thre hién ci trong mén khdng gian vain
sb, cho cac bai toama2D va 3D.bic biét véi viéc cho &ng sr thayddi mat do du cua da tim
tich thaydoi theodo sau theo quy &t ham nii, Granser (1987) [1], Chai va Hinze (1988) [2],
Murthy (1989) [3], Bhaskara Rao and Prakash (19g8ja thrc hién viéc xacdinh d6 sau Ga
bé trAm tich king cach dii bai toan ngoc trong fuc 3D theo phong phap a clon. Bé gop
phan hién dai hda khau phan tich,ixli sd liéu dia vat Ii tai Viét nam,dic biét trong viec xac
dinh d6 sau @a ranh gbi phan chia rit 49, viéc nghién é¢u &p ding cac plrong phap phéan tich
va xir Ii mai |a rat can thiét.

Theo hréng do, trong bai bao nay ching tédrti hanh nghiénitw ap ding phrong phap &
dung ham bén phrc trong véc xacdinh d thuong trong luc cia not da giac c6 hinhahg kit ki
[5] dé giai bai toan ngoc trong luc 2D nhim xacdinh cac théngd&ciaa Vat thé ciing nhr xac
dinh d6 sau da ranh gbi phan chia rat d6. Thuit toan gii bai todn ngoc da duoc hién thuc
héa i mot chuong trinh vét bang ngdn ng Matlabdé thir nghiém ca trén cac mé hinhisciing
nhu trén ot sd tuyén do thuc t trén tlm luc dia Vist Nam. Két qua tinh toan ¢ do chinh xac,
tdc d6 hoi tu ciing nhr tinhén dinh da khing dinh khi ning tng ding aia phrong phap.

Tir khda ham bén phrc, trong lrc, bai toan ngoc, ranh gbi phan chia rat do.

1. MO PAU

Nhu ching tadd biét, ¢&¢ nang caaid chinh xac 6a viéc giai bai toan ngoc trong hrc
nham xacdinh cac thongGSCua vat thé gay d thuong va ranh gii phan chia riit 6, ngoai cong
tacdo dac va tu clinh $ liéu, viéc nang cao ¢l lugng aia khau phan tich vai so liéu dong
mot vai tro it quan tong vi nédua ra nliing ket luan dia chit cudi cuing \ vang nghién ¢u. Vi
vay, trong nliing nim gan day, theo lxéng nay hang lagt cac plrong phap phan tich,uxli tai
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liéu trong hrc moi da dugc nghién ¢u ap ding ¢ Viét Nam.Dé tng ding cac thanh gucaa
coéng nglt théng tin va nting tién loi cua viéc sr dung $ phic khi giai cac bai toarbia Vit i,
trong ptam vi bai bao nay, chang td# tién hanh nghiéntu xay drg mjt chuong trinh may
tinh nhim sr dung ham bén phrc trong vic giai bai toan ngoc hai chéu xacdinh cac ranh
giéi phan chia rt do trén ndt sb mé hinh toan, tinh toantttnghiém dé tir ¢6 c6 tie &p ding nd
trong viéc phan tich, & i trén cac tu§n do thuc t thude thém luc dia Vit Nam.

2.CO SO Li THUY ET

2.1. Xacdinh di thwang treng luc theo phrong phap ham bén phitc

bé ap ding phrong phap ham Bn phrc xacdinh d thuong trong luc gay ra do caddi
tuong dia chit hai chéu, ta »ip X tiét dién cia n6 Wi da giac N anh va s dung k¢ toa do xOz
trongdo truc Oz hréng 1€n trén.

Trong I toadd nay, bén phrc dugc dinh nghia boi phuong trinh
s=x+iz Q)
g dayiladonviao:i® =-1.
Vi tri caa mdt diém bt ki bén trong §t thé duoc xacdinh i :
0=&+ig 2)
va s=x-iz;0=¢&-i¢ (3)
twongtng la céc lién &ip phrc ciasvaoe.
Cudng do phic cia tnrong Hip din cia VAt thé ma kibi lwong xem nix tap trungé trong
tam aia no,dugc mo & bai phuong trinh sau [5] :
o9 = 2o @

O day m la khbi luong, G 1a hing $ hap dan cons ladiém mag d6 ching ta mén xac
dinh arong d6 phirc aia trong.

Néu tiét dién ngang 6a Vit gay d thuong dugc giéi han boi mién D va mit do phac
1A6(£,7) = 8(0,0) thita co :

ols) = 2G| % ds, (5)

v6i dS, 1a phin tir dién tich @ia mén D.
~ Trong phrong trinh (5), tich phadugc tinh qua toandtiét dién ngang aa Vat. Mit khac,
néu tich phan it dugc chuyn thanh tich phaduong thi arong do phic g(s) cia trong hap
dan c6 tt duoc xacdinh i tich phan qua biédD caa mién D.
Sauday chang ta xét g hop mat d6 du 1a hing $ d(&,¢) = J =const. Truong hop
nay ta co:
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(6)

Neu tiét dien ngang da it thé D = Ey 1a mt da giac mada do cacdinh aia n6 1ao, ;

v=1,2,3,...,N ;Bién dD duoc tao nén tr N doan thing I, néi cacdinh o, va o, ,, thi trong
truong hop nay, & (6) ta co :
a(s) = G5Z I—dU fJZ(a +0a,.,)(0,,—9)In(g, +9) (7)
valp,
O day : a, = ag, (8)
Ao,
\Gi Ao, =0,,-0, 9

Do g(s) =g, (% 2)+ig,(x z)trongd6 g, (x z)va g, (X z)la cac thanh pgin aia vect

cuong do treong Hip din trong tng theo céc tre x vaz nén ta d dang timduoc di thudong trong
luc

N
9(s)=g,(%2) =Re[Gd) (a, +a,,,)(0,.. —9)In(g, +9)] (10)
v=l
Céng thic nay § duoc sr dung dé xacdinh d thuong trong luc cia cAc md hinhicthé
duogc xét drdi day.
Vi & cac mén bén ngoai # thé, cac plrong trinh @ ban saudugc thba man
99, _99; 99, __99,
ox 0z 0z ox
nénd bén ngoai §t thé, crdong do phirc aia tnrong Mip din g(s) la mot ham gii tich bién phc.

1j1

Cacdic trung phic g, (S) (n =1,2,3,..) dugc cho i dao ham lién #p cia g(s)

da"g(s)
ds"
Trong tirong hop riéng \6i n = 1, ta co6:
dg(s) _dg, .dg, 0V .90V

S) = = +1 = =1 =V_-iv 13
9.() ds X ox o9xgz 922 ¢ O F (13)

& day V lat hap din va g, (s)ciing 1a cac ham gitich bién phic d6i véi mién bén
Ngoai \it thé.

g.(s) = (12)

2.2. Ghi bai toan ngwec xacdinh vi tri, hinh dang vat thé va ranh giéi phan chia mat dé

Viéc giai bai toan ngoc nhim xacdinh Vi tri, hinh dng aia vat thé gay d thuong trong
luc co tet dién ngang la rdt da giac it ki thuc chit 1a: tr cAc gia tr trong hrc quan satuoc
trén tuyn va gia tr vé mat do6 coi nhr da biét caa \at thé, ta phi xac dinh dugc taa do
o(¢,,{,) cia caadinh vat the.
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Néu vat thé 1a da giacN canh, thi ti diém thi k trén tuygn quan sat céi do phic S, Vi
s, =(x, +i.0), di thuong trong e g(s,) do da giacN canh gay ra cé thbiéu dién king
cong thirc sau :

9(s)=9,(x2) = Re[GJZN: (a, +a,.)(0,.,~9)In(g, +9)] (14)

v=1
Véi cac gia tr bandau (duoc chon dra vao cac théng tindwlia chit va cac phrong phap
dia \at Ii khac) @ia cac ta do dinh aiada giac 1a:07,035,...,05 , di thuong bandau dugc tinh
theo phrong trinh (14). i diém quan sat tink trén tuyn, sr sai kch gira d thuong quan sat
Jops(Sc) vad thuong tinh toang(s, ) dugc biéu dién nhr sau :
- 09(sy)

do(sc) = Jobs(Sc) = A(Sc) = Z oo

v

do

o, v

(15)

Viéc xay dmg cac plrong trinh nfim xacdinh cac gia ir do, (bao @m d¢é,,d{,) duoc

M

thyc hign bing phrong phapdp théng qua vic oxc tiéu hoa handdi tuong (O (dg,)* , véi M
k=1

la & diém quan sét trén tép nhy &p ding phrong phap ac tiéu hoa Marquardt [6].

Tién trinhduoc Iap di 13p lai nhiéu lan chodén khi d6 léch binh phrong trung binh dia
céc gia trtrong lrc quan sét va tinh toan trén &aydat dén mot gié ti sai ® cho phép.

~ Qua VvEc giai bai toan ngoc xécdinh cac ¢a do dinh aiada giac ta‘tﬁy rang hoan toan cé
thé mo rong thuit todn naydé xacdinh ranh gbi mat phan chia it 46 bang cach dii bai toan
nguoc xacdinh ta d¢ dinh aia mt da giacday pting N dinh c6 ba do phic o, ma trongdo
cac phn thuc &, caa chang tring & vi tri coa cacdiém quan sat trén tép con cac pin ao
{, chinh ladd sau trongtng ©i ranh gisi phan chia rfit do.
Tur nhitng diéu da dé cap ¢ trén, ta thy ring mwn giai bai toan ngoc nhim xacdinh hinh

dang vat thé gay d thuong trong krc hay ranh gti mat phan chia it ¢o phai tién hanh cacise
sau:

1. Ap ding phrong phap ham B phtc tinh d thuong tiong krc g(s, ) dua trén cac thong
s cia md hinh tién nghin dugc dua ra theo cacé qua phan tichdia cHit, dia vat Ii khacdé tir
d6 timdugc cac saidch dg(s, ) giita d thuong quan séat va tinh to@nlan lip dau.

2. Theo plrong phap gc tiéu héa phdm ham cédiéu chinh qué trinh &i tu nghiém, xac
dinh cac 8 gia d&,,dd, véi v =1+ N trong trong hyp giai bai toan ngoc timdd sau, hinh
dang \at thé hay ch d{,voi v=1+M trong tuong hop cin xacdinh ranh ghi mat phan chia
mat do.

3. Gong nhing $ gia nay vao cac théng &, ,{, tuong ung.

4. Tinh go(s,)theo cac théng & o,via tim dugc i tim higu &
dg(S,) = Gaps(Sc) — 9(S,) voi tét ci cac gid tr k =1+ M
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5. Lap lai cac hroc 2, 3, 4 Bu sai $ binh phrong trung binh gia d thuong quan sat vaid
thuong tinh todn ciha nkd hon sai  cho phép.

3. MO HINH HOA VA CAC K ET QUA TINH TOAN

Trén @ sv phrong phapda trinh bay trén, chang téi éin hanh xay dng b chrong trinh
may tinh dra trén ngén niglap trinh Matlab phién 4n R2010a nhim xacdinh céac da do dinh
cua vat thé gay d thuong trong lec vado sau &i ranh givi phan chia rt d6 trén ndt sb md hinh
toan. Cac mé hinh do chiing tdidkhsat bao §m: md hinh 1t thé cé chingding thréc, md hinh
vat thé c6 chng kéo dai theo it hudng (chng chi) va mé hinh nit ranh géi phan chia rat do.

3.1. M6 hinh 1

M6 hinh 1 1&a mé hinh g1 vat thé gay d thuong trong lyc bao @m vat cé cing dang thrac
(md hinh 1a) vaat c6 cing kéo dai theo f1 huéng (md hinh 1b)YDéi véi ca hai cing Vat thé,
mat do du déu duoc chpn la 0,25 gl s diém quan sét trén tép duoc ldy 1a 33 diém;
khoang cach gia caadiém & 1 km.

Két qua tinh toanddi véi md hinh 1 bao @m toado dinh aia vat thé ¢ lan lip dau va cui,
sai $ tuyét doi o lan lap dau va ci duoc dua ra trong bng 1. O thuong trong luc gay ra bi
vat thé, di thuong va hinh dng vat thé & cac bn lip diu va cwi duoc dua ra trong hinh la va
hinh 1b .

Bang 1 Két qua tinhddi véi mé hinh 1.

sTT | %Zmohinh | x.z dlanlip | Doléchdlan | x,zg lanlap cwdi | DG léch lan
(km) bandau (km) | lap dau (km) (km) lap cwi (km)
15,0; 1,0 15,5; 0,5 0,707 15,030; 1,001 0,030
I"]\‘/Iéh 17,0; 1,0 17,5; 1,5 0,707 17,001; 0,997 0,004
in
la 17,0; 3,0 16,5; 3,5 0,707 16,988; 3,068 0,069
15,0; 3,0 14,5; 2,0 1,118 14,923; 2,888 0,136
9,0;1,0
95:15 0,707 8,999; 1,001 0,001
" 10,5; 1,0
Mo 11,0; 1,5 0,707 10,501; 0,999 0,001
hinh 6,5;: 8,0
1b 7,0; 8,5 0,707 6,499:; 8,001 0,001
6,0; 9,0 1,414 4,997; 8,009 0,010
5,0; 8,0
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Hinh 1.(a) Két qua tinh ddi véi md hinh 1a. (b) &t qua tinhdi véi mé hinh 1b.

Tu hinh & 1a va 1b ta&dang nlin thiy cacda giac bartiu (zini) con Ech kha nhiu so
v6i md hinh gmb va d thuong tinh toan baxau (gini) ciing con éch nhéu so Wi di thuong
quan satdgs. Tuy nhién, chsau 104n lap, cac vado dinh alada giac tinh toanz¢a) dugc da
rat gin v6i cac ba do dinh aia mé hinh va dthuong tinh toans lan lap cui (geal) ciing din
nhu trang \6i di thuong quan sat.

3.2. M6 hinh 2

gimgal)

k)

o 5 10 15 20 25 30 35 40 45
xlkrm)

Hinh 2.Két qua tinhdi véi mé hinh 2.
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Mo hinh 2 la md hinh &t phan chia rit d6 gay d thuong trong Igrc;Déi v6i mo hinh nay,
mat do du dugc chon la 0,25 g/cr) Sb diém quan sat trén tép duoc liy 14 50diém; khaing
céch gira caadiém la 1 km.

Két qua tinh toan bao @m di thuong trong e gay ra Bi md hinh nit phan chia it do
dugc xem nlr di thuong quan satgqs, di thuong & lan lap bandau (gini), di thuong ¢ lan lap
cudi (geal) va trong ung la mé hinh it phan chia rdit 46, do sau i mat phan chia rdit d6 ¢
lan l3p dau (zini) va ci (zca) dugc dua ra trong hinh 2. & qua tinh toan cho thy pheong
phé&p c&dd chinh xac kha cao @ hoi tu nhanh. Chsau 304n lip, sai § trung binh aa viéc
xacdinh do sau #i tit ca cAcdiém quan sat 1a 0,1414 (km), sailsinh phrong trung binh gia
di thuong quan sét va tinh toan la 0,266 (mgal).

4. AP DUNG XAC PINH RANH GI O M AT PHAN CHIA M AT PQ TREN TUYEN TA|
LIEU THUCTE

T cac Kt qua nhan duoc Vé kha ning &4p ding aia phrong phap khi tir nghiém tinh toan
trén cac md hinhés trong pln nay, ching téi aputhg phrong phap ham Bh phic dé tién
hanh gii bai toan ngoc xacdinh ranh ghi mat phan chia it d6 trén ndt tuyén do thyc t.
Tuyén do thre # do chiing téita cton 1a tuyén do trong lec thuse khu wre mién trung tem luc
dia Viét Nam, téi dai trén ¥ tuyén 15 tir kinh tuyén 110E dén kinh tuyén 116E, c6 cac théng
sb duoc dua ra droi day:

- S5 diém quan sat: 338iém.

- Khoang céach gia caadiém quan sat: khondgu.

- Mat do du: 0,2 g/cmi.

Két qua xacdinh ranh gbi phan chiaduoc biéu dién trong hinh 3 baodgn di thuong quan
séat gqg9, di thuong ¢ lan lip bandau (gini), di thuong ¢ 1an lap cwi (geal) va rong tng 1a cac
d6 sau 6i mat phan chia rit do o lan lap dau (zini), lan lap cubi (zcal), trongdé zini dugc xac
dinh theo plrong phap xadinh do sau trc tiép cia Bott [7].

100

glmgal)

1 L 1 1 1 1
u] 100 200 300 400 500 GO0
k)

o 100 200 200 400 s00 B00
#(km)

HiBhKét qua tinh todn trén tudn tai liéu thec .

407



D6 buc Thanh, Nguyén Van Nghia

Két qua tinh toan cho thy ranh géi phan chia rat do trong pfam vi tuyén quan sét cdo
sau daalong trong pm kha bn tr 4 kmdén 13 km. D¢ theo tugn quan sat, cang xa ko
sau @a ranh gbi phan chia cang c6 xurting gam dhn, dat gia tii cuc tiéu & d6 sau & 4 kmo
kinh d6 114, 08 E wi tang nhanhién d¢ sau 13 kmy cwi tuyén quan sat. Sthaydoi nay aia
ciu tric méng @ng duoc thé hién rd trén dangtiéu va s thayddi biéndo cia d thuong trong
luc. Két qua tinh toan @ng cho thy khi &p ding trén cac &liéu do dac thrc &, phrong phap
van c6do hoi tu nhanh. Chsau 104n lip, sai $ binh phrong trung binh gia d thuong quan
séat va tinh toan 1a 0,893 (mgal). Tuy nhidé,co duoc nhin xét chung & sy thaydoi cau trac
cia ranh gbi phan chi mt d6 trong pam vi khu wrc nghién ¢u thi viéc giai bai toan ngoc cin
dugc thre hién trén nhdu tuyén quan satdm nira trong pam vi khu wc nay.

5. KET LUAN

Dua trén nlﬁng Kt qua thu duoc tir viéc giéi,bégi toan ngoc trong luc hai chéu ap ding
phuong phap ham bn phrc, ching téi rat ra 6t s két luan nhr sau:

- Phrong phap nay chdd chinh xac kha cao khi x&@ignh a do cacdinh aia vt the, nhat
la khi x&cdinh do sdudén ranh gbi phan chia rit do.

- Téc @6 hoi tu t6i nghiém nhanh vén dinh.

- Bé thuduoc nhiing két qua chinh xac, phiong phap nayan phai duoc s dung plbi hop
Vi cac phrong phapdia \at Ii khac.

Trong khudn kb bai bao, ching tdi éhdirng & viéc giai bai toan ngoc hai chéu xacdinh
toadd dinh aia \at thé co tiét dién ngang lata giac N anh ma cacanh l1a ntitng doan thing va
xac dinh ¢ sau i ranh gbi phan chia i gia thiét mat o du la hing $. Viéc nghién é¢u cé
thé trién khai theo riéng gii bai toan ngoc trong hrc ¢ hai va ba cléu xacdinh tpa do dinh
cia \at thé co tiét dién ngang lada giac cong &t ki cing nhr xacdinh ranh gbi phan chia it
d6 khi mat do du thaydoi theodd sau.

Léi cém on. CoNg trinh naytuoc hoan thanhwebi sy tai tro ciabé tai QG 11-04.
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ABSTRACT

RESEARCH FOR THE APPLICATION OF COMPLEX VARIABLE RICTION METHOD
IN 2D GRAVITY INVERSION

Do Duc Thank Nguyen Van Nghfa

"WNU University of Sciences, Nguyen Trai, Thanh Xttmoi
ANater Resources University, 175 Tay Son, Dong aoH

"Email nghiangvan@wru.edu.vn

In some recent decades, with the rapid developmiimnformatic technology, a series of
gravity inversion methods are widely used in therM/dNith suggestion that density contrast of
sedimentary basin is changed exponentially withtide@ranser (1987), Chai and Hinze (1988),
Murthy (1989) Chenot and Debeglia (1990) solvednrtlire the frequency domain to determine
depth of sedimentary basin. The transform fromfteguency domain into the space domain is
implemented by inverse Fourier transform method.madernise analysing and interpreting
geophysical data in Vietnam, research for appbcaf this new and progressive methods,
especially the solution of those to define the deytdensity contrast surface is very necessary.

Based on this idea, in this paper, we researchedtife application of complex
variable function method in 2D gravity inversiorgmn to determine the vertex coordinates of
the object with polygonal cross section as weldlegth to density contrast surfaces. Algorithm
is programed in Matlab code to atempt on bouth eratitical models as well as some profiles
of gravity pratical data obseved on Vietnamese fshidie results received in respect of
precision, convergence as well as feasibility cot@ptime show the ability of application of the
method.

Keyword complex variable function, gravity inversion, dép contrast surface.
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