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TOM TAT

Bai bao tap trung vao viéc phan tich cac thudc tinh dia chan va tng dung thuat toan luyén mang
no-ron nhan tao nham thiét 1ap mé hinh tudng thach hoc dé dua vao do xay dung mo hinh do
rong clia via dau khi. Bau tién, di liéu thudc tinh dia chan va di liéu log tudng da, log do rong
sé dugc mo hinh hoa theo quy trinh chudn trén Petrel (Schlumberger). Sau dé cac mo hinh nay
dugc trich xuat va str dung lam dir liéu dau vao cho céac thuat toan luyén mang cé giam sat SOM,
két qua thu dugc mot moé hinh mang thé hién méi quan hé gitia thudc tinh dia chan va tudng
da. Tiép theo, m6 hinh mang dé dugc st dung dé xay dung mé hinh 3 chiéu clia tudng dé. Bang
cach tuong tu, moé hinh dé réng 3 chiéu dugc xay dung bang thuat toan luyén mang Fitnet. Trong
nghién cu nay, cac budc luyén mang, xay dung mé hinh tuéng da va mé hinh dé réng duac trién
khai trén cong cu MATLAB va mé hinh két qua sau do dugc so sanh vai moé hinh dugc xdy dung
bang phan mém chuyén dung Petrel. Su tuong dong vé dang phan b6 clia d6 réng gitia hai moé
hinh két qua cho thay nén tang tinh toan dugc s& dung trong nghién cliu nay la tuong tu véi cac
gidi thuat trong phan mém Petrel. Bai bdo gép phan lam ré hon nén tang tinh toan ctia phan mém
nay vén chua dugc di sau tim hiéu tai Viet Nam va ti d6 gilp nang cao hiéu qua st dung phan
mém trong viéc mé hinh hoa thudc tinh via dau khi.

Tu khoa: M6 hinh thudc tinh via, mé hinh dé réng, mang no-ron nhan tao (ANN), ban dé tu sép
xép (SOM), thudc tinh dia chan, mo hinh tuéng déa

'Khoa Ky thudt Dia chdt & Ddu khi,
Trudng DH Bdch khoa, PHQG-HCM,
Viét Nam

*Trung tam Ky thudt, Tong Cong ty
Thdam do & Khai thédc Ddu khi
(PVEP-ITC), Viét Nam

Lién hé
Mai Cao Lan, Khoa Ky thuat Dia chat & Dau

khf, Trudng BH Bach khoa, PHQG-HCM, Viét
Nam

Email: maicaolan@hcmut.edu.vn
Lich st

© Ngay nhén: 31-12-2019

® Ngay chdp nhan: 24-9-2021
o Ngay dang: 04-11-2021

DOI : 10.32508/stdjet.v4iSI3.657
M) Check for updates

Ban quyén

© DHQG Tp.HCM. Dy la bai bdo cong bé
ma dugc phat hanh theo cac diéu khoan cuia
the Creative Commons Attribution 4.0
International license.

A

—
VNU-HCM Press

GIGI THIEU

Céc phuong phép truyén thong trong mo hinh hod
thudc tinh via chta ddu khi déu duya trén nhiing giai
thuét tinh todn dia thong ké theo do tit nguén di liéu
ban ddu han ché tai cic giéng tham do (nhu tai liéu
dia vat ly giéng khoan, mau 16i, v.v...), thong tin tai
céc vi tri khéng c6 mau trong khu vuc lan can véi
giéng c6 dii liéu tham do sé dugc tao ra thém sau mbi
budc tinh va thong tin mdi tao ra nay sé dugc nhap
chung v6i ngudn dii liéu ban dau d€ tré thanh di liéu
cho céc budc tinh toan ké tiép. Quy trinh tinh todn
tudn ty nay sé dugc tiép tuc theo hudng ngay cang
¢6 nhiéu vi tri trong khu vuyc khao sat dugc b sung
ngay cang nhiéu thong tin hon dya vao nguén di liéu
“cting” (hard data) ban dau két hgp véi ngudn dii liéu
“mém” (soft data) viia dugc tao ra & cic budc trude
theo nguyén tic xdc sudt cé diéu kién (conditional
probability). Du da dugc st dung rong rai trong thoi
gian qua, cac phuong phap truyén thong luon cho két
qua chia dung nhiéu yéu t6 khong chic chan do dya
trén nén tang xac sudt thong ké.

Mot huéng tiép can hién dai dang d4n phd bién trong
mo hinh héa thudc tinh via chtia la dua vao st dung
ngudn dit liéu “ciing” 6 sdn ti tai liéu dia chén trong

toan khu vuc khdo sat theo hudng phén tich va xiy
dung mdéi quan hé gitia cac thudc tinh dia chin véi
cdc thudc tinh via chiia. Hudng tiép can nay, mot mit
giai quyét van d€ nguén di liéu ban déu han ché déi
v6i cac phuong phép truyén thong (chi gidi han & cac
giéng thiam do), mit khéc loai bo viéc st dung dii liéu
“mém” qua céc tinh todn trén nén tang xac suit thong
ké béng cach két hgp stt dung mang no-ron nhan tao
(Artificial Neural Network- ANN) véi cdc thuét toan
luyén mang phu hgp.

ANN la md hinh xt ly thong tin dugc mo phong dya
trén hoat dong ctia hé thong than kinh ctia con ngudi
v6i mot s6 lugng 16n céc no-ron dugc gan két dé xu
1y thong tin. ANN giéng nhu bd ndo con ngudi, dugc
hoc béi kinh nghiém (thong qua huén luyén), c6 kha
nang luu gitt nhiing kinh nghiém hiéu biét (tri thiic)
va stt dung nhiing tri thiic d6 trong viéc du doéan cac
dii liéu chua biét!.

Ky thuat luyén mang no-ron nhan tao dugc chia thanh
3 nhém co ban: c6 gidm sat (supervised); khong giam
sat (unsupervised); cting c6 (reinforcement). Phuong
phép luyén mang khong gidm sat dugc sti dung trong
céc bai toan phan nhém di liéu. Phuong phap luyén
mang c6 giam sat dugc st dung trong cac bai toan

Trich dan bai bao nay: Lan M C, Hoa T K. Mé hinh héa thudc tinh via dau khi véi cac thuéc tinh dia
chan va mang no-ron nhan tao . Sci. Tech. Dev. J. - Eng. Tech.; 4(SI3):5161-SI69.
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hoéi quy hodc phan loai di liéu. Phuong phap cung
¢6 dugc st dung trong cac bai todn vé ty dong hoa?.
Trong linh vyc ddu khi, mang no-ron nhén tao da
dugc ting dung trong mot s6 bai toan nhu phan loai
tuéng da>, phan nhém tuéng dia chin*, mé hinh hod
via ... Trong nghién ctiu nay, ky thuit luyén mang c6
gidm sat v6i hai mo6 hinh mang no-ron nhén tao dugc
st dung d€ xay dung md hinh tuéng dd va mé hinh
4o réng.

PHUONG PHAP

Trén co s& tdn dung ngudn thong tin c6 san tu di liéu
dia chin trong khu vuc khéo sat & giai doan tham do
cang nhu chu truong gidm thiéu mic d6 khong chic
chan do cac thuat toan dia thong ké ctia cac phuong
phép truyén thong, hudng tiép can mo hinh hoéa thudc
tinh via ddu khi vé6i cac thuoc tinh dia chan dugc trién
khai qua 3 nhom thao tac chinh: (a) Phén tich va xu
ly s6 liéu dia chén; (b) x4y dung m6 hinh tuéng thach
hoc; va (c) x4y dung mo hinh thudc tinh via (trong
nghién ctiu nay 1a moé hinh d6 réng). Quy trinh chi
tiét cac budc trong viéc mo hinh héa thudc tinh via
dau khi dugc trinh bay ¢ Hinh 1.

Phan tich dii liéu dia chan

Dé phit hgp v6i muc tiéu x4y dung moé hinh tudng
thach hoc va m6 hinh d6 rong, cac thudc tinh dia chén
trich xuét ti khéi dia chin 3D goc sé dugc lua chon
theo muc dich st dung sao cho ching c6 tuong quan
t6t nhat v6i dic tinh tuéng thach hoc va d6 réng cua
via dau khi.

Hién tai, da c6 hang tram thu¢c tinh dia chin dugc
gidi thiéu va phén loai dua vao muc dich st dung5.
Trong cac nhém thudc tinh dia chdn 6 Bang 1, nhém
thudc tinh Instantaneous giup hd tr¢g nhén dang
tuong phan tuéng, do rong t6t. Trong do, Instan-
taneous Frequency va Envelope dugc uu tién chon
vi chiing c6 thé giup nhan ra nhiing bién d6i nho vé
thach hoc.

Khoi dia chin g6c (Amplitude) ban ddu dugc st dung
détrich xudt cdc thudc tinh da chon trén va cing dugc
st dung trong qua trinh phén tich bing mang no-ron
nhén tao.

Xirly ditliéu

Dii liéu ddu vao bao gom cac khdi thugc tinh dia chin
nhu Amplitude, Envelope, Instantaneous Frequency
va log tuéng da, log d6 rong tai vi tri cac giéng khoan
X1,X2,X3 md Y bon tring Malay-Thé Chu dugc dua
vao mo hinh c4u tric da dugc xay dung trude do, phu
hgp v6i céc via cdn dugec md hinh. Céc khéi thudc
tinh dugc dua vao mé hinh khung bing phuong phap

S162

trung binh héa mau (resampling), di liéu log dugc
mo hinh bing phuong phdp trung binh di liéu giéng
khoan (well-log scale-up).

béi véi dii liéu thudc tinh dia chén, resampling chon
stt dung moét trong phuong phép trung binh (nhu
trung binh s6 hoc - arithmetic, hinh hoc - geometric,
diéu hoa - harmonic, can binh phuong téng - RMS,
...) theo vung dé€ 14y gid tri thudc tinh dia chin dua
vio m6 hinh®,

boi véi dit liéu log giéng khoan, tuong ty nhu resam-
pling, phuong phdp scale-up tinh todn gid trj tai cac
0 ma giéng khoan di qua theo mdt phuong phéap tinh
trung binh dugc chon, cén ct vao cac gia tri cta log
giéng khoan trong 6 d6 hoic cac 6 1an can”.

Trich xuat di liéu huan luyén cho xay dung
mé hinh tuéng

Tu mo hinh log tudng d4, trich xuft ra cic vi tri cac
6 ¢6 dii liéu cang nhu di liéu trong cic 6 do dé€ st
dung lam nhan trong qua trinh hudn luyén. Cac mé
hinh thudc tinh dia chén ciing dugc trich xudt dé ldy
dii liéu tai cdc 6 tuong ting v6i nhan.

Khéi tao va luyén mang no-ron nhan tao:
Trong khudn khé bai nghién ctiu nay, mang no-ron
nhan tao SOM (Self-Organizing Map) véi thuét todn
luyén mang c6 giam sat® dugc st dung dé xiy dung
moi quan hé gitia thuc tinh dia chin va tudéng thach
hoc.

Chuén bj dit liéu
Khdi tao
Chon vector dau vao

Tim BMU, xac dinh

lan can Dan nhén

Cap nhat trong s&

Hinh 2: So d6 cac budc luyén mang SOM cé giam
sat

Thudt todn luyén mang cé gidm sat SOM dugc thuc
hién theo cdc budc sau (Hinh 2):

Budc 1: Chuén bi di liéu:

Dii liéu ddu vao bao gom dii liéu huén luyén va di
liéu nhan dugc ghép véi nhau thanh mét b di liéu
d€ hudn luyén méi. Dii liéu nhan dugc chuyén déi
thanh dang vector c6 s6 chiéu béing s6 loai dii liéu cdn
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Xay dung mé hinh tuéng

1. Phan tich dir
liéu dja chdn

H 2. Xtr ly dir ligu

1

3. Trich xuét dir
ligu huén luyén

4. Khéi tao va
luyén mang ANN

H

5. Xac dinh
tuéng bang
mang da luyén

-

Xay dyng mé hinh d6 réng

9. Kiém chirng

da luyén

8. Xac dinh d6
réng béng mang

7. Khéi tao va
luyén mang ANN

s

6. Trich xuét dir
lidu huén luyén

-

Hinh 1: Qui trinh xay dung mé hinh d6 réng bang phuong phap ANN

Bang 1: Bang phan loai cac thudc tinh dia chan®

Nhém Muc dich st dung
Instantaneous

tang, ...
Geometric

Amplitude Accentuating
AVO
Seismic Inversion

Spectral Decomposition

Nhén dang tuong phan tudng, do réng, ddu hiéu truc tiép cta hydrocarbon, dia

Gitip nhén dang duit gdy, cdu tric, uén nép, bat ddng huéng, nén ép, ...
Xéc dinh d¢ rong, dia ting, bién d6i tuéng, ddu hiéu hydrocarbon
Gitp x4c dinh chit luu, tuéng dd, ddu hiéu hydrocarbon

Tudng d4, do rong, hiéu ting chat luu

Do day via, bién d6i dia tAng

dugc phéan va datla 1 tai vi tri Ging véi loai tudng ting,
cac vi tri con lai d4t 1a 0 (vi du: cin phén thanh 2 loai
tudng thach hoc la cét, sét thi cat ting véi (1, 0), sét
ting véi (0,1))

Budc 2: Khoi tao mang SOM:

Chon SOM 1a m¢t ban d6 vudng 2 chiéu c6 s6 phan tit
1a n'n. Mbi phan tt 1a mot vector c¢6 s6 chiéu bing véi
s6 chiéu ctia vector dau vao. Trong s6 ctia mbi vector
dau vao dugc khdi tao bang phuong phap ngiu nhién
theo dit liéu d4u vao.

Luu y vector d4u vao la dit liéu da dugc ghép nén cé
s6 chiéu 1a s6 chiéu cua tép di liéu huén luyén + s6
chiéu ctia vector nhan.

Ngoai ra, cdn chon mot s6 thong s6 cin thiét khac clia
SOM nhu vung lan cin (neighborhood range), mtic
do6 hoc (learning rate).

Buidc 3: Chon vector dau vao:

Trong tip vector di liéu ddu vao, chon ngau nhién
mot vector d€ dua vao huén luyén.

Budc 4: Tim BMU, xac dinh vung lan can:

BMU ctia vector dau vao 1a moét phan ti cia SOM sao
cho khoang cach (Euclidean norm) ti né t6i vector
dau vao 1a nho nhit.

Vung lan cin dé€ dung d€ xéc dinh céc phan tu cua
SOM can dugc cap nhat trong s6, d6 1a cac phan tti c6

khoang cach (Euclidian) dén BMU nho hon % do dai
lan can. Sau mdi bude cap nhat trong s§ viin lan can
sé dugc thu hep dén.

Buidc 5: Cap nhét trong sé:

Trong s6 ctia cac phan tit 14n cdn BMU dugc cip nhat
theo nguyén tic dich chuyén dén vé phia vector dau
vao d€ tao phan cum, cang gin BMU thi mtc d6 dich
chuyén cang 16n va phu thudc vao mic d6 hoc (learn-
ing rate). Muc do hoc ciing nhu l4n cén, dugc giam
dan vé 0 sau méi bude cap nhit trong sé.

Buiéc 6: Lap lai budce 3 dén bude 5 mot s6 1an 1a boi s6
ctia s6 phan td trong tap hudn luyén. S6 l4n ldp cang
nhiéu thi SOM cang dugc phan cum tét.

Bu6c 7: Dan nhan:

Vector trong s6 ctia mdi phén ttt SOM sau khi dugc
hudn luyén dugc tach lam 2 phan, phén trong s6 c6
6 chiéu bing v6i s chiéu ctia vector ddu vao ban dau
(khi chua ghép véi nhan) va phin nhan c6 s6 chiéu
béng véi s6 loai dii liéu cdn duge phan (vi du: 2 loai
tudng cat va sét). Nhan clia phan ti do tuy vao vi
tri ciia gid tri I6n nhdt trong phin nhan theo cich
chuyén d6i nhan & Budc 1. Vi du: vi tri 1 tuong tGng
nhan la cat, vi tri 2 tuong ing v6i nhan la sét.

Nhu vy, SOM sau khi hudn luyén c6 gidm sat khong
nhiing dugc phian cum ma con duge ddnh nhan tling
phan tu.
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Xéc dinh tuéng thach hoc bang mang da
luyén:

T tap dii liéu bao gom 3 khdi thudc tinh ban dau, st
dung mang SOM d4 luyén dé xdc dinh BMU cho tiing
6 trong mo6 hinh va 14y nhan cia BMU lam tuéng cua
6 d6. Xac dinh tuéng cho toan mo hinh ta thu dugc
mod hinh tudng can xay dung.

Trich xuat dii liéu huan luyén cho xay dung
mo hinh d réng:

Tuong ty nhu phuong phap trich xuét dit liéu déi véi
x4y dung mo hinh tudng, khéi mé hinh d6 rong & vi
tri cac giéng khoan dugc trich nhiing vi tri va gid tri tai
cacvitricd ditliéu d€lam nhan. 3 khéi mo hinh thudc
tinh cing v6i moé hinh tuéng thach hoc thu dugc &
budc trén ciing dugc trich xuét cac gia tri tuong Gng
vOi vi tri c6 gid tri trén moé hinh d¢ rong log giéng
khoan.

Khéi tao va luyén mang no-ron nhéan tao:
D6i v6i mo hinh rong, dit liéu nhan c6 gid tri lién tuc
trong khodng [0, 1] nén Fitnet - m¢t mo6 hinh mang
truyén thing (feed forward neural network)® thudng
dugc sti dung trong cac bai toan hoi quy s6 liéu - phu
hop d€ x4y dung mo hinh rong.

Chon vector dau vao

Tinh dau ra, so
sanh véi nhan

Cap nhét trong s

Hinh 3: So d6 cac budc huan luyén c6 giam sat
mang Fitnet

Viéc khai tao va qua trinh luyén mang Fitnet dugc
thuc hién nhu so d6 (Hinh 3):

Sle4

Budc 1: Chuén bi di liéu:

Dii liéu hudn luyén va dii liéu nhan dugc tach thanh
3 tap: tap huén luyén (training set) dugc stt dung dé
luyén mang, tdp kiém chiing (validate set) dugc st
dung d€ kiém ching mtic d6 chinh xdc ctia mang
trong qud trinh huén luyén va xac dinh thoi diém
ngting huén luyén (khi sai s6 ciia mang trén tip nay
tang), tap kiém tra (test set) dugc sti dung dé kiém tra
sai s6 cia mang sau khi dugc huén luyén.

Buiéc 2: Khai tao:

Thiét 14p cac thong s6 can thiét cho mang nhu s6 phin
tt trong 16p 4n clia mang, phuong phép kiém chung,
ham luyén mang.

Buidc 3: Chon vector ddu vao tli tap huén luyén.
Budc 4: Tinh toan ddu ra cia mang va so sanh véi
nhan di liéu.

Budc 5: Cap nhit trong s6 clia cic phén tl clia mang
theo ham hudn luyén theo nguyén tic lam gidm sai s6
clia d4u ra.

Buéc 6: Tinh todn sai s6 clia mang trén tap kiém
chiing, néu sai s6 gidm so v6i budc hudn luyén trude
d¢ thi quay lai Budc 3.

Két thuc qua trinh luyén mang, ta thu dugc mang
ANN 14 méi quan hé gitta di liéu d4u vao thudc tinh
dia chdn va nhan 1a d6 rong.

Xac dinh d6 réng bang mé hinh mang da
luyén:

Dii liéu 3 khdi thudc tinh dia chdn va mé hinh tuéng
dugc chuyén d6i thanh mo hinh d6 rong thong qua
mang Fitnet da dugc huén luyén.

Kiém ching:

Dé kiém chiing két qua cidc mo hinh x4y dung dugc
béng tinh todn trén Matlab, cdc m6 hinh dugc chuyén
d6i va dua vao phin mém Petrel d€ hién thi. Ngoai
ra, mot mo hinh tuéng va mé hinh d¢ rdng dugc xay
dyng bdng mang Neural Net cta Petrel véi cling di
liéu dau vao dé so sanh, ddnh gia sy tuong dong véi
cac mo hinh x4y dung dugc trén Matlab.

KET QUA

Phan tich tai liéu dia chan:

Tai liéu dia chdn 3D (Amplitude) dugc dung dé trich
xudt 2 thudc tinh Envelope va Instantaneous Fre-
quency, lam di liéu huan luyén (Hinh 4).

X& ly dir liéu

Dii liéu sau khi dugc xt 1y theo budc. 2.2 cho két qua
la 3khoi dii liéu dia chdn (Hinh 5) va dii liéu log tuéng
thach hoc valog d6 rong tai cac giéng khoan (Hinh 6).
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Hinh 4: Cac thudc tinh dia chan sau khi dugc trich
xuat (a)-Amplitude; (b)-Envelope; (c) Instantaneous
Frequency

Trich xuat dix liéu luyén mang xay dung mé
hinh tuéng:

Dii liéu log tuéng dugc loc trude dé 14y cac vi tri trong
mod hinh, sau d6 dii liéu cac tudng dia chin dugc loc
theo cdc vi tri tim dugc & trén. Két qua thu dugc bo
s6 liéu d€ luyén mang (Hinh 7).

Khdi tao va luyén mang

Do dit liéu nhén tai vi tri cdc giéng khoan han ché (98
mau) nén nhiéu mé hinh mang no-ron dugc xay dung
va mo hinh dugc chon sé c6 két qua 16i trén tap kiém
tra nho nhit.

Dit liéu trude khi dugc hudn luyén dugc téch ngau
nhién thanh 2 tip: tip hudn luyén (training set), tap
kiém tra (test set) véi ti 1é tuong ting 70:30. Két qua
danh gia 16i nhu Bang 2.

M6 hinh dau tién dugc lya chon vi 16i trén tap kiém
trala nho nhat (13,33). Ngoai ra, 16i trén toan di liéu

huén luyén ctia mo6 hinh cling nho nhat (4.08%).

Hinh 5: Cac thudc tinh dia chan sau khi dugc chuyén
ddi (a)-Amplitude; (b)-Envelope; (c) Instantaneous
Frequency

Xac dinh tuéng thach hoc bang mang da
luyén:

St dung mang no-ron da luyén dugc, chuyén déi di
liéu dau vao la 3 khdi thudc tinh dia chin thanh mo
hinh tuéng thach hoc (Hinh 8).

Trich xuat dii liéu luyén mang xay dung mé
hinh d6 réng:

Tuong tu nhu chudn bi di liéu x4y dyng moé hinh
tuéng,

mo hinh tudng thach hoc xay dung bing mang SOM
sé& dugc stt dung chung v6i ba m6 hinh thudc tinh
dia chén d€ lam di liéu dau vao luyén mang Fitnet
(Hinh 9).

Khéi tao va luyén mang

Két qua do thi qud trinh luyén mang Fitnet nhu
Hinh 10 cho thdy qu4 trinh hudn luyén diing tai buéc
hudn luyén thi 27 véi sai s6 trung binh binh phuong
(MSE) trén tép kiém chiing 1a 0.0049561.
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Bang 2: Két qua danh gia 16i sau luyén mang SOM

STT Loi trén tap hudn luyén (%) Loi trén tap kiém tra (%) L6i trén toan dii liéu huén luyén
(%)

1 0 13.33 4.08

2 0 26.67 8.16

3 0 33.33 10.20

4 0 36.67 11.22

Hinh 8: M6 hinh tuéng thach hoc dugc xay dung
e : bang mang SOM

(b)

872 samples

00 0000

Hinh 6: Log giéng khoan sau khi dugc chuyén dgi
(a)-Log tuéng thach hoc tai 1 gién khoan; (b)-Log d6
réng tai 3 giéng khoan

targets

Hinh 9: Trich xudt d liéu luyén mang xay dung moé
hinh d6 réng

T —3 e B
' ' H ¢ ' ' : Best Validation Performance is 0.0049561 at epoch 27
: : 10°F

@
@
E
= 0
= o
32y :
= = °
o| c= TE g
o 3
(o] R . @ 02|
98 samples (o] = E
[ 5 ‘ =
® -
= |
= 10°°
0 5 10 15 20 25 30
33 Epochs

Hinh 7: Trich xuat dir liéu luyén mang xay dung mé

hinh tuéng Hinh 10: D6 thi qua trinh luyén mang Fitnet
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Xay dung mé hinh dé réng

Tu mang Fitnet hudn luyén dugc & trén, dit liéu cac
khéi mé hinh thudc tinh dia chén va mo6 hinh tudng
dugc chuyén d6i thanh moé hinh d¢ réng (Hinh 11).

Hinh 11: Mé hinh d6 réng duogc xay dung bdng
mang Fitnet

Kiém chiing

St dung phuong phéap Neural Net ctia phdn mém Pe-
trel, v6i cing dii liéu ddu vao, chiing t6i da x4y dung
dugc mo hinh tuéng (Hinh 12) va mé hinh d6 rong
(Hinh 13).

Hinh 12: M6 hinh tuéng thach hoc dugc xay dung
bang Neural net trén Petrel

Hinh 13: M6 hinh d6 réng dugc xay dung bang Neu-
ral net trén Petrel

Két qua so sanh trén hinh cho thdy phuong phap x4y
dyng mo hinh bing mang no-ron nhén tao cing thuét
toan huén luyén khac nhau cho két qué tuong duong
v6i phuong phap chudn xiy dung mo6 hinh trén phén
mém Petrel.

KET LUAN

Trong nghién ctiu nay, qua khao sat va phan tich chi
tiét thuét todn luyén mang c6 gidm sat SOM, ching
toi da lam sang to dugc phuong phép tinh toan ctia
md hinh mang nay. Két qua ting dung phuong phap
nay trong viéc xay dung moé hinh tuéng thach hoc va
mo6 hinh d¢ réng cho két qua tuong duong véi két
qua trén phan mém chuyén dung Petrel ctia Schlum-
berger. Ngoai ra, két qua nghién ctiu ciing cho thdy
tinh hiéu qua ctia hudng tiép can moé hinh hoa thu¢c
tinh via bing phan tich két hgp dit liéu dia chin va di
liéu dia vat ly giéng khoan. M6 hinh két qua nhd vay
6 d9 tin cdy cao va gidm cac yéu t6 khong chic chin.
Dua trén cic két qua da dat dugc tit nghién ctiu nay,
nhoém tac gid da dinh huéng mé rong khio sat ting
dung hé phuong phap nay cho cac moi truong thanh
tao khéc nhau.

LO1 CAM ON

Nhoém téc gid chin thanh cdm on sy hé trg caa
Trudng Pai hoc Bach Khoa - Dai hoc Quéc gia Tp.
HCM va Trung tdm Ky thuét thuc Téng Cong ty
Tham do & Khai thac Dau khi trong suét qua trinh
thuc hién nghién ctu nay.

DANH MUC CAC TU VIET TAT

ANN: Artificial Neural Network - Mang no-ron nhan
tao.

AVO: Amplitude Versus Offset hodc Amplitude Vari-
ation with Offset - Nhém thudc tinh chi ra su phu
thu¢c ctia bién d6 dia chin véi khoang cach gitia
ngudn va may thu.

BMU: Best Matching Unit - Vi tri trén SOM gén khép
nhét véi vector di liéu diu vao.

MSE: Mean Squared Error - Sai s6 trung binh binh
phuong.

SGS: Sequential Gaussian Simulation - Phuong phép
dia thong ké thuong dugc stt dung trong xay dung mo
hinh thuéc tinh via nhu d¢ réng, d¢ bao hoa nudc.
SIS: Sequential Indicator Simulation - Phuong phap
dia thong ké thuong dudc st dung trong xay dung mo
hinh thudc tinh via nhu tuéng thach hoc.

SOM: Self-Organizing Maps - Ban d6 tu t& chuc.

XUNG POT LOI iCH

Nhom tc gid cam doan rang khong c6 bat ky xung
dot loi ich nao trong cong bé bai bao.
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Resevoir property modelling with seismic attributes and artificial
neural network

Mai Cao Lan""", Truong Khac Hoa?

ERFE

e
%\\\\Eﬁ ABSTRACT

LI-EI Zorh This paper focuses on the analysis of seismics attributes and the application of training algorithms

Sk for artificial neural networks to build lithofacies model based on which porosity distribution across

Use your smartphone to scan this a reservoir is modeled. Firstly, seismic attribute and facies log, porosity log are modeled using the

QR code and download this article standard procedure of Petrel software (Schlumberger). After that, the resulting models are extracted

and used as an input data for SOM-supervised algorithm. The result of this step is a map showing
the relationship beetwen seismic attributes and facies. In the next step, the map is used to build
3D facies model. With the same procedure, the 3D porosity model is build by Fitnet algorithm. In
this work, ANN training, facies modeling and porosity modeling were implemented with MATLAB
and the resulting models were compared to the ones that resulted from Petrel software. The good
agreement in the porosity distribution patterns between the two models shows that the computa-
tional background used in this research is similar to that of Petrel software. The paper contributes to
new insights into the fundamentals of computational algorithms used in Petrel which has not been
thoroughly studied in Vietnam, and thus helps improve the software usage in reservoir properties
modeling.

Key words: Reservoir properties model, Porosity model, Artificial Neural Network (ANN), Self-
Organizing Map (SOM), Seismic Attribute, Facies Model
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