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Phdn tich cdu triic va ndng cao chdt luong tai liéu dia chdn duoc iing dung nhiéu trong minh gidi cdu tric xdc dinh cdc tdp dia chdn
véi cdc kiéu kién triic phdn xa ddc trung ciing nhu xdc dinh cdc vi tri diit gdy, phdn xa khéng lién tuc trén mdt cdt dia chdn. Trong bai
bdo nay, nhém tdc gid gidi thiéu viéc irng dung tensor cdu triic trong phdn tich cdc thuéc tinh hinh hoc ctia tai liéu dia chdn ciing nhu
trong viéc ndng cao chdt lugng tin hiéu dia chdn théng qua loc khuéch tdn bdt ddng huéng.

Tir khéa: Xt Iy dia chdn, thudc tinh dia chdn, loc huéng cdu triic, nhdn dang dia chdn, chdt luong tai liéu dia chdn.

1. Mé dau

Phan tich cau trdc ty dong dua trén tai liéu dia
chan da c6 budc tién dai vdi cac ting dung nhu: xac
dinh tudng dia chan, trg giup minh giai, xac dinh
dut gay... Pay cing la cdng nghé trién vong véi muc
tiéu tién téi minh giai tai liéu dia chan tu dong, theo
dé may tinh co thé tu dong phan tach (automatic
segmentation) mat cat dia chan thanh cac tap riéng
biét vai cac dac trung riéng nhu Hinh 1 [1]. Ban chat
clia qua trinh nay cé thé xac dinh céac thudc tinh
hinh hoc theo viing cling nhu cac dang kién truc
phan xa (texture) cla cac tap dia chan. Do dé, phan
tich cdu trac dia chan/déc tinh hinh hoc déng vai
trd quan trong trong minh giai tai liéu dia chan, cho
phép xac dinh dugc cac cdu trdc dia phuong dua
trén tai liéu dia chan.

Cac nghién ctiu vé thudc tinh hinh hoc ctia mat
cat/khéi (cube) dia chan da dugc xt ly bat dau phat
trién tU cudi thap nién 80, dau thap nién 90 clia thé
ky XX nhu: cac nghién ctiu vé thudc tinh lién két dia
chan (coherence) ctia Bahorich [2], Finn [3], Marfurt
[4, 5], Chopra [6]... hay thudc tinh curvature cla Lisle
[7], Robert [8], Massaferro [9]... Cac nghién ctu nay
cho phép xac dinh ty dong cac vi tri pha phan xa
khong lién tuc, dut gay, kénh rach, tai dé tinh lién
két dia chan bi pha v&, hay xac dinh cac thuéc tinh
hinh hoc dan gian (d6 déc, d6 uén nép).

Budc sang dau thé ky XXI, cac nghién ctu clia
Raden [10], Bakker [11]... da di sau phan tich dinh
lugng, dinh hudéng cac thudc tinh hinh hoc nay.
Nghién ctiu cla Raden vé phan tich cdu tric dia
chan cho phép phat trién cdng cu phat hién dut gay
thudc tinh hén don (chaos) (Hinh 2), mé dau cho

khai niém tensor cau trdc - coéng cu quan trong déng vai trd nén
tang trong phan tich cac thudc tinh hinh hoc ctia tai liéu dia chan.

Tensor cau tric da mé dau cho phuong huéng nang cao chat
luong tai liéu dia chan, théng qua phuong phap xu ly tin hiéu
da chiéu - loc phi tuyén mgi vai tén goi loc khuéch tan bat dang
huéng (anisotropic diffusion). Loc khuéch tan bat dang huéng
dugc phat trién ti cudi thap nién 80 bai Pietro Perona va Jitendra
Malik [12] va dugc st dung trong linh vuc xt ly hinh anh. Khuéch
tan bat ddng huéng cho phép loc nhiéu cac khu vuc tuong déi
déng nhat, déng thai bao tén cac khu vuc cé su bién déi tinh
chat hinh hoc dia phuong. Fehmers va Hocker [13] sém nhan ra
viéc két hgp théng tin cé dugc tir tensor cau trdc ciia Randen véi
loc khuéch tan bat ddng hudng sé cho phép khit nhiéu hiéu qua
déng thai bao ton cau trdc dia chat, do d6 nang cao chat lugng
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Hinh 1. Minh hoa minh gidi mdt cdt tu dong: phdn tdch duoc cdc kiéu kién tric phdn xa khdc nhau [1]
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tai liéu dia chan so véi cac phuong phap loc thong thusng khac. Do loc huéng
cdu truc cho phép gia tang ty so tin hiéu trén nhiéu déng thoi bao ton cac dat
gay, tai liéu sau khiloc c6 thé dugc sir dung tang do phan giai va chat lugng tai
liéu trong ca mién khéng gian va thai gian.

Viéc nang cao chét lugng tai liéu dia chan cd vé tin hiéu va phé tan da gitp
cac su kién phan xa dia chan tré nén ré rang, cac pha chong chap dugc phan
tach, gitp ich cho cong tac minh giai tai liéu dia chan (Hinh 3).

Bai bao gidi thiéu ting dung clia tensor cau tric trong viéc nang cao chat
lugng tin hiéu dia chan thédng qua loc khuéch tan bat ddng hudng; loc hudng
cdu truc va cac ing dung phan tich hinh hoc clia tensor cau tric.

2. Loc huéng cau tric

Loc hudng cdu tric (structure-oriented filtering) la mot 16p bo loc phi
tuyén hudng tdi viéc khir nhiéu va bao tén ciu tric. Mét phuang phép trién
vong cho loc hudng cau trac dugc phat trién tir phucng phap xt ly hinh anh
khuéch tan bat ddng hudng.

Khuéch tan (diffusion) la qua trinh vat ly can bang su khac biét vé nong
dé vat chat (hodc nhiét dé) ma khéng sinh thém hay lam mat di vat chat (hoac
nhiét) dua trén nguyén ly dich chuyén vat chat (nhiét) ti ngi c6 néng do cao
(nhiét d6 cao) dén nai c6 nbng doé thap (nhiét do thap). Qua trinh khuéch tan
tuan theo phuaong trinh vi phan:

@ o

=

Ti_ll-iiu goc ban ﬁn'
(a) (b)
Hinh 3. Két qud minh gidi cdu tric tai mgt khu vuc khdc trén tai liéu da dugc xi Iy ndng cao chdt lugng
tai Vién Ddu khi' Viét Nam (b) so vdi trén tai liéu gdc (a)

ou(xt) 5 0%u(xt)
at dx? (M
Trong do6:

u(x,t): Ham néng dé (nhiét do)
theo khong gian, thdi gian;

¢% Hé s khuéch tan.

Nghiém cl@a phuong trinh (1)
la tich chap ctia ham phan b6 nong
do (nhiét d6) ban dau u(x,0) véi ham
Gauss:

u(x,t)=u(x,0) *G(xt) (2)
Trong do:

G(x,t) la ham Gauss:

2

1
G t) = = exp(—73) (@)

Khi ap dung cho anh 2 chiéu
u(x,y,0), phuong trinh vi phan khuéch
tan cé dang:

uy) _ 24y, (4)
at

Trong d6 Au la Laplacian cla
truong u. Nghiém clia phuong trinh
(4), tuong tu nhu trong trudng hgp
mot chiéu, la tich chap cla anh
g6c u(xy,0) véi ham Gauss 2 chiéu
G(xy,t). Luu y:

- Tich chap v6i ham Gauss la
moét dang loc “trung binh héa” véi
trong s6, cho phép loc nhiéu va lam
“tran” (smooth) cac chi tiét;

- Loc Gauss - “trung binh héa” -
vé nguyén tac lam giam nhiéu nhung
dong thai lam nhoe (blur) cac chi tiét
canh bién, dut doan, khéng lién tuc
(discontinuities) trong tin hiéu;

- Khittang, ham G(x,y,t) m&“do
rong” (deviation), do dé trung binh
héa dién ra trén dién tich rong hon,
¢6 kha nang loc nhiéu, tron/mugt
han, nhung cling lam nhoe nhiéu chi
tiét hon. Noi cach khéc, gia tang thai
gian t cho két qua la hinh anh géc
ban dau u(x,y,0) dugc loc b&i ham
Gauss G(x,y,t).
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Tac dung clia loc Gauss (Hinh 4a) 4p dung cho anh 2
chiéu. Nguyén nhan chinh khién cac chi tiét khong lién
tuc, chi tiét bién trong tin hiéu khéng dugc bao tén va bi
lam nhoe la do tinh chat ddng hudng “isotropic diffusion”
cla phuaong trinh khuéch tan (4).

DPé bao tén cac chi tiét bién déng thai dam bdo tinh
chat lam tron cac khu vuc déng nhat, phuong trinh (4)
dugc bién déi sao cho bién thién clia &nh du(x,y,t)/at la
nho nhat tai cac vi tri canh bién cuta tin hiéu. Tai cac khu
vuc déng nhat, do bién thién du(x,y,t)/ot can tuong duang
vdi trudng hgp khuéch tan dang huéng.

Thanh phan Laplacien trong phuong trinh (4) c6 dang
tuong duong: du=div(Vu). Do d6, phuong trinh khuéch
tan cé dang chung:

du(xy,t) _
at

div[g(|Vu|)Vu] (5)

Trong d6 Vu la truong vector gradient ctia anh u(x,y,t).

Ham g(|7u|) trong phuong trinh khuéch tan bat dang
hudng (5) déng vai trd 1a ham kiém soat khuéch tan.
Hocker va Gijs Fehmers [7] nhan xét g(|Vu|) c6 thé co6 mot
s6 dang sau:

& dang don gidn nhat, g(|Vu|) 1a hang s6, c6 khuéch
tan dang hudng (isotropic diffusion)véi két qua da thao
luan & trén.

Khig(|Vu|)la mot ham vé hudng (scalar function), cé
loc khuéch tan phi tuyén cuta Pietro Perona va Jitendra
Malik [15]. Khi d6, g(|Vu|) déng vai tro nhu mot ham
tim kiém cac dudng bién “edges” cla tin hiéu dia chéan.
Tai cac vi tri canh bién, g(|Vu|)~0 hodc cang nhd cang
t6t, khién cho thay d&i ou(x,y,t)/0u nho (it lam thay ddi
u(x,y)). Do |Vu| >> 0 tai cac chi tiét bién, gg, ria (edge) va
|Vu|~0 tai cAc vung déng nhat, mét lua chon phé bién
la g(|Vu|)=1/|Vu|. Cac lua chon phtc tap hon ctia ham

g(IVu|) cho phép phan tach cac chi tiét mang tinh lya
chon hon.

Véi su thay d6i nay, loc khuéch tan phituyén (nonlinear
diffusion) sé& bao tén dugc cac chi tiét bién, gg, ria trong khi
tin hiéu bén trong dudng bién dé sé dugc lam tron/mugt
hoa. Diéu nay c6 thé thay ré trong Hinh 4: loc khuéch tan
phi tuyén (Hinh 4c) co su cai tién ro rét, bao ton chi tiét
bién so véi loc khuéch tan ddng huéng (Hinh 4a).

Thay d6i 16n nhat xay ra khi Hocker va Gijs Fehmers
[13] lua chon ham kiém soat khuéch tan g(|Vu|)= D 1a mot
ma tran tai méi diém (ma tran khuéch tan). Trudng ma tran
khuéch tan dugc goi tensor khuéch tan. Khi dé, qua trinh
khuéch tan dugc phép dién ra theo mot sé huéng con moét
s6 hudng khac thi bi chan lai (bdo ton cdu tric), do dé, qua
trinh khuéch tan dugc goi bat ddng hudng (anisotropic
diffusion). Cac huéng nay dugc xac dinh thong qua vector
riéng (eigenvector) clia ma tran khuéch tan:

D= Z(ii=1 i Ui 0] (©6)
Trong do:
d: S6 chiéu cua anh;
v;: Cac vector riéng;
u;: Cac gia tri riéng.

Dé& béo ton cau truc dia chat, cac hudng cla vector
riéng nay can nam cung hudng véi hudng dia phuong
cUa cdu tric dia chat. Khi do, cac huéng song song vdi cau
trac dia chat dugc loc, khir nhiéu, con cac hudng vudng
gbc vai cdu truc thi duge bao tén, dan t6i su bao ton ranh
gidi cac pha dia chan. Viéc xac dinh cac huéng cau tric dia
phuang déng vai trdo quan trong trong loc khuéch tan bat
déng hudng.

Phuong phéap udéc lugng huéng cdu trac dia phuong
da dugc phat trién trudc do bai Randen [10] trong cong
trinh nghién ctu vé tensor cdu truc. Khi tensor cdu trac

(a)

(©

Hinh 4. Khuéch tdn ding hudng théng thutng (a), hinh chup gdc (b), loc khuéch tdn phi tuyén (c) [14]
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Randen da dugc xac dinh (trinh bay 8 muc 3), ma tran cau
tric S tai moi diém c6 thé viét duéi dang vector riéng/gia
tri riéng (eigenvectors/values) nhu sau:

S= Z?:l }'i 1_7),'1_7),'7‘ (7)

Cac vector riéng ¥; clia ma tran cdu trdc hgp thanh
mét hé vuéng goc trong d6 vector chinh (tuong Ung véi A,
I6n nhat) chi vé hudng vudng goc véi mat déc clia dia chat
va cac vector con lai nam trén mat dia chat (song song vai
cdu tric). Do d6, hudng chan diffusion va hudng cho phép
(loc) da dugc xac dinh tir cac vector chinh nay. Vi ly do nay
Hocker va Gijs Fehmers lua chon ma tran khuéch tan D co
cling vector riéng ¥; véi ma tran cau trdc S va stia déi nho
& cac gid tririéng:

- Trudng hgp cac vector riéng v; song song vdi cau
trdc thi gia tririéng u, = 1;

- Trudng hgp cac vector riéng ¥; vudng goc véi cau
trdc thi gia tririéng u, = 0.

Su lua chon ma tran khuéch tan nay da gia tang ro
rét chat luogng loc khuéch tan bat ddng hudng. Két qua
loc khuéch tan bat ddng hudng ing dung cho tai liéu dia
chan dugc thé hién trén Hinh 5 khi cac nhiéu ngau nhién
dugc loc bé con cac ranh gidi pha dia chan trd nén lién
tuc, séc nét hon ma céu tridc van dugc bao tén.

Chat lugng mat cat dugc gia tang khién cho ty sé tin
hiéu trén nhiéu (SNR) tang, nang lugng clia nhiéu suy
giam. Diéu nay cho phép ap dung cac phuong phap gia
tang bang théng phé bién dé, tang dé phan gidi (vi du
lam trdng hoa phé - spectral whitening). Két qua gia tang
chat lugng tai liéu dia chan co thé thay rd thong qua mot
s6 mat cat dugc nhom tac gia xu ly (Hinh 6).

Sau khi xtt ly gia tang chat lugng cac pha phan xa dia
chan nho trong tai liéu goc dugc phan tach rd rang hon
(Hinh 6a), cac vi tri dut gay va vi tri pha phan xa khéng lién
tuc trén mat cat cling trd nén rdé rang hon (Hinh 6b).
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Hinh 6. Mdt cdt dia chdn trudc va sau xit Iy loc cdu tric phi tuyén va trding hda phd (whitening) tai Vién Ddu khi Viét Nam
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3. Tensor cau triic va ung dung

3.1. Vector gradient va tensor cdu triic

V6i mét khéi dia chan 3 chiéu u(x,y,z), vector gradient
Vu ludén luén chi theo hudng tang theo trudng gia tri clia
ham va c6 phuong vuéng goc véi mdt phan xa. Vu mang
théng tin vé hudng cdu truc clia cac tin hiéu phan xa trén
mat cat dia chan.

Do tin hiéu dia chan luén co su dao pha, vector
gradient dia phuong c6 thé chi theo cac huéng ngugc
nhau. Ngoai ra, do vector gradient la dao ham cla trudng
dia chéan, Vu luén bao gém thanh phan nhiéu (Hinh 7).

Tap hop cac vector gradient 1an can mét diém, do do,
hgp thanh mét so d6 phan tan (scattered plot) c6 huéng
chl dao trung hudng chinh clia gradient. S dung cong
cu phan tich thanh phan chinh (Principal Component
Analysis - PCA), hudng nay c6 thé béc tach duoc tir viéc
phan tich vector riéng clia ma tran covariance cla tap hgp
vector gradient dia phuong:

S = trung binh{Vu(Vu)" }

Viéc phan tich ma tran covariance thanh vector riéng
va gia tri riéng (phuong trinh 7) dugc viét lai dusi day:

_yd 4 5T
S=Yiz A ViV

Do tinh chat clia phan tich vector riéng, cac vector
riéng v; cta S hgp thanh moét hé vuong goc, trong dé theo

PCA, vector chinh (iing véi gia tri riéng A, Ién nhat) trung
huéng chl dao cua gradient (vuéng goc véi mat phan
xa). Can ¢’ vao cac vector nay, Randen [10] xéc dinh dugc
hudng d6 clia mat phan xa dia phuong. Trudng ma tran
covariance nay dugc goi la tensor cdu trac.

3.2. Phdn tich cdu truc dia chdt st dung tensor cdu tric

Vi trudng hop anh (tai liéu dia chan) 3 chiéu, tensor
cau tric Stuong Uing cé 3 gid tririéng A, A, A,, c6 3 trudng
hop ly tudng sau (Hinh 8):

- A, =1, =1, > 0: Khéng c6 hudng chl dao. Bat ky
mét vector nao cling la mét vector riéng. Cac vector riéng
khong mang bat ky thong tin nao vé huéng cau tric cla
cac mat phan xa trén mat cat dia chan. Day la truong hgp
dai dién cho cdu trac hén don;

- A,>2,=A, = 0:Dia chat dia phuong c6 mét hudng
cdu trdc cha dao khong thay déi (1a hudng d6 vudng goc
VGi vector riéng 7,), trudng hgp nay tuong ting véi tram
tich phan I6p song song;

- A, > A, > A, = 0: Dia chat dia phuong c6 huéng cau
tric chli dao thay d6i (vudng goc véi vector riéng v, va v,).
Trudng hgp nay tuang (ing véi cac cau tric nhu nép 16m
hoac nép 16i. Hudng vector riéng ¥, Ung vai gid tri riéng
nho nhat song song véi nép udn.

Viéc phan loai cau tric dia chat xac dinh huéng dé dia
chat cho phép minh giai dua trén texture va huéng cau
trdc dia phuong.

Feature 2 Feature 2

Frozpa comp.
dracion 2 d 1

(a)

Algebra: crthonomal transform
Geometry: ax's rctaticn

(b)

Hinh 7. Minh hoa vector gradient dia phuong (a) va xdc dinh hudng chinh cia cdc vector gradient bdng phuong phdp thanh phdn chinh (b)

N e | ST
A | e |
B e _ .
S | e |
I —
(a) (b) (©

Hinh 8. Cdc kiéu kién triic phdn xa ddc trung: hdn don (a), song song (b), uén nép (c) [8]
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3.3. Ung dung ddc biét ctia tensor cdu triic

Tensor cau tric c6 nhiéu tng dung quan trong trong
phan tach (segmenting) va xac dinh cac cau tric cla tai
liéu dia chan; dugc st dung réng rai trong qua trinh uéc
lugng céc cdu tric dia phuang va huéng dia phuong cua
cac mat phan xa dia chan.

3.3.1. Loc bdo tén dut gay

Loc khuéch tan bat dadng huéng thé hién rdé uu diém
vuot trdi trong viéc bao ton cac pha dia chan thong qua
tinh lién tuc clia cac pha nay. Tuy nhién, cac ciu trac dut
gay lai thudng cat xuyén qua cac pha dia chan va khong
c6 cau tric dang “pha lién tuc” nhu cadc mat phan xa. Diéu
nay khién cho loc khuéch tén bat ddng hudng c6 khuynh
hudéng lam tron trugt cac pha xuyén qua céc dut gay.

Dé gidi quyét van dé nay, Fehmer va Hocker [13] dua
ra khai niém tensor ciu tric tai cdc quy mé dia chan (scale)
khéac nhau. Tensor dia chan tai mét quy mo khoang cach o
nao do 1an can mét diém co thé dugc hiéu la dinh huéng
cdu truc chung khi quan sat khéi dia chan kich thusc (méi
chiéu bang) o xung quanh diém d6. Do vay, dai lugng nay
dugc dinh nghia la tensor dia chan ting diém dugc loc

(tich chap*) bdi mot ham Gauss véi “do réng” o:

G b Lo ae

So=5* Gy =Vu(Vu)T* G, (8)

Pinh nghia (8) cho phép Fehmer va Hocker (2003)
thiét ké mot hé sé lién tuc (continuity factor) nhu sau:

Tr(SeSp)

= - 7 (9)
Tr(Sqg)Tr(Sp)

Trongdo6 S va S, tensor cdu trdc tai haiquy mé o va p
khac nhau, Tr la toan tdr vét (trace) cla ma tran. Hé sé lién
tuc € do d6 sai khac cta S_ tai 2 quy mé khac nhau va c6
gia tri rat nho tai cac dut gay. VGi thiét k& nay, ham kiém
soat khuéch tan g dugc stia d6i thanh:

g(IVul) = eD (10)

Cé thé thay tai cac dut gay g(|Vu|) cling rat nho, do do6
dut gay cling dugc bao ton trong qua trinh loc khuéch tan.

Cac stra d6i sau nay cua loc khuéch tan (vi du thuat
toan ctia Dave Hall [15]) dua ra cac ham udc lugng dut
gay khac ngay cang chinh xac haon va dugc biét dudi tén
chung la tuong quan cau truc (structure semblance).

3.3.2. Phdt hién dut gdy tu déng

Tensor cdu trdc con c6 Ung dung rat hiéu qua trong
viéc phat hién dut gay tu dong thong qua thudc tinh phan
xa hén dén (chaos) trong cac nghién ctru ctia Randen [13].

i
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Hinh 10. Mdt cdt gdc (a), loc huéng cdu tric 6 sit dung (b), udc lugng dit gay béang loc tuong quan cdu tric (c) [5]
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Tuong tu nhu phan tich cau tric (muc 3.2), gia thiét tensor
cau trdc dia phuong tuong Ung véi 3 gid tri riéng A, 2 A, 2
A, Randen et.al. quan tdm dén céc trudng hop dién hinh
sau cla cac mat phan xa (Hinh 11).

Trudng hgp viéc udc lugng hudng dia phuaong lién
quan dén mat phan xa lién tuc (Hinh 11a) thi cac gia tri
riéng sé tuong ting vdi A, 16n hon rat nhiéu so véi A, va A,
AP A% A,

Trudng hop viéc udc lugng hudng dia phuong dugc
tién hanh qua cac vi tri dit gay (Hinh 11b va ¢), khi d6 cac
gid tri riéng sé tuong Ung vGi A, va/hodc A, c6 d6 I6n tuong
duong A A, ~A,» A hodacA, A, ~ A,

Randen et. al. dua ra ty s6 sau nham xac dinh vi tri bat
lién tuc:
24
J = ()

Theo d6, trong trudng hop A, » 4, huéng cau tric ro
rang, chi s6 J tién t6i -1. Néu A, ~ A, ~ A, J ~ 0. Cudi cing,
néu A=A, nhung A=x0 (theo phan tich cta Bakker [11]),
J tién tai +1.

Thudc tinh hén d6n (chaos) cé tinh chat khéng phu
thudc vao d6 déc va hudng phuong vi (azimuth), dong
thai khong phu thudc vao bién d6 dia chan.

Dua trén cac vector riéng va gia tri riéng cla tensor
cdu trac cb thé udc lugng dugc huéng dia phuong cla
cac mat phan xa dia chan. T d6, khu vuc cé d6 lién tuc
kém (dut gay, nit né, bat lién tuc) sé tuong Ung véi khu
vuc 6 tin hiéu phan xa hén dén, nhu vay cac dut gay cé
thé dugc tu dong phat hién. Hinh 12 minh hoa cac budc
tUr ndng cao chat lugng dia chan tdi tinh toan thudc tinh
hén don (chaos).
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3.3.3. Phdn tich tu ddng tudng dia chdn

Tensor cau trdc co tng dung quan trong trong minh
giai va nhan dang tuéng dia chan tu déng, vi du Hinh 1
(mét s6 bai viét, nguyén ly va ing dung c6 thé dugc tham
khao turkhao sat nam 2005 clia Iske [8]). Cac phuong phap
nhan dang déu can c vao nguyén tac chung bao gém:

- Phan tach cdc dang dac trung (Feature extraction):
Phan tich cac thé/ddi/tuéng dia chdn dang quan tam
thanh cac thanh phan déc trung ca ban.

- Hoc mdy (Machine learning): Phat hién su tuong
quan (phi tuyén) gilra tap hgp cac dac trung thanh phan
va cac tudng dia chan da biét trudc, thudng la théng qua
cac mang neural nhan tao.

- Ung dung két qua hoc may tai cac khu vuc cu thé,
nhan dang mau (Pattern Recognition).

Trong chuéi chu trinh nay (Hinh 13a), tensor cau truc
dong vai tro cht dao cho khau phan tach (Hinh 13b), dong
thai 1a don vi ca ban xuyén su6t cac khau nhan dang do
ban chat hinh hoc c¢é tinh tueng quan cao véi cac dang
tudng dia chan khac nhau.

Minh gidi dia chdn tu déng, hiéu theo nghia réng,
sé lién quan dén viéc st dung, duc rat (extract) ti nhiéu

el

)

9

Hinh 11. Mdt phdn xa lién tuc (smooth) sé cé mét hudng chii dao tuong ting véi truong
hap A, » A,= A, (a), mdt phdn xa bj gdy khiic (bent) sé cd 2 hudng chinh tuong tng véi
truong hap A, = A,» A, (b), mdt diit gdy vdi d6i phd hily vdi vector gradient chi theo tdt cd
adc hudng sé tuong ting vdi truong hgp A, = A, =, (c)

!

4

!
|
I

)

Hinh 12. Mdt it goc (a), loc hudng cdu tric (b), loc cdu triic va tring hda phd (), xitly déc biét (thudc tinh hén don - chaos) pht hién duit dy ting dung tensor cdu triic (cdc budc xir ly
tién hanh tai EPC-VPI) (d)
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D = =

X

N NS =
(b)

Hinh 13. Minh gidi tu dong dua trén nhdn dang tuéng dia chdn chu trinh nhdn dang méu (a),
minh hoa chu trinh (b)

thudc tinh dia chan khac nhau, trong d6 tensor cau tric déng vai tro
quan trong. Linh vuc nay dang dugc phat trién nhanh chéng trong thai
gian gan day.

4.Kétluan

Tensor cdu trdc la cdng cu quan trong déng vai trd nén tang trong
xU ly phan tich cau tric, gép phan nang cao chat lugng tai liéu dia chan
(da xtr ly hoac tich hgp trong chu trinh xt ly). Trong d6, ing dung loc
hudng cdu trac phi tuyén giup giam nhiéu, tin hiéu dia chan sic nét,
lién tuc déng thai van bdo ton dugc cdu tric. Bén canh do, cac tng
dung déc biét nhu loc bao ton dut gay va phat hién dut gay tu dong
cUa tensor cau triuc giup xac dinh cac hé théng dut gay, khong lién tuc
cing nhu phan tach cac cau trac dia chat (phan 16p bang, uén nép, hon
daon...).
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Structure analysis and quality enhancement of seismic data

Summary

Ta Quang Minh, Bui Thi Hanh, Nguyen Tien Thinh
Vietnam Petroleum Institute
Email: minhtq@vpi.pvn.vn

Structure analysis and quality enhancement of seismic data have many applications in structure interpretation, specification of
seismic sequences with different reflection patterns, as well as finding the location of faults and discontinuities in seismic sections. In
this paper, the authors analyse structure and geometric properties - a seismic attribute known as structure tensor - and its application in

seismic data quality enhancement via anisotropic diffusion filtering.

Key words: Seismic processing, seismic attributes, structure-oriented filtering, seismic pattern recognition, seismic data quality.
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