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TOM TAT

Bai bao trinh bay nhitng két qua dv bao phan bd via chia cat két Miocen sém khu virc Dong bac md Bach
HO trén co s¢ rng dung mang tri tué nhan tao ANN va thudc tinh dia chdn. Mang tri tué nhan tao khong
giam sat (UNN) va mang tri tué nhan tao khong gidm sat két hgp thanh phan chinh PCA da dwogc dung dé
phan tach tvéng va via chlra. 08 thudc tinh dia chn bao gbm seismic, bién d6 RMS, tan s6 Instantaneous
frequency, Envelop, RAI, Instantaneous phase, Sweetness, t*Attenuation dwgc phan tich va Iya chon lam
dau vao dé luyén mang ANN. M6 hinh UNN + PCA c¢6 d¢ chinh xéac dat trén 90% gitp nang cao hiéu qua
trong phan tich twéng dia chan va dy bao phan bd via chita. Két qua luyén mang ANN di bao phan b6 via
chlta Miocen sém cho thdy cac thé cat tim nang chl yéu tdp trung xung quanh phan trung tdm va khu
virc Pong Bac clia md Bach HE. Céc thé cat duoc 1ang dong trong moi trwdng song ngoi va chau thé.

Tl khéa: UNN; thudc tinh dia chén; bé Clru Long

1. Bat van dé

Nghién clru dy bdo phéin bd tang chira 1a mdt trong nhifng khau rét quan trong trong hé thong dau khi
clia mOt khu virc. DE tim ra dwge mot tich tu dau khi can phai dung nhiéu phrong phap nghién ctru két
hop véi nhau bao gdbm dia chén, dia chdt m6, moi trudng...D4 la sy tich hop rat nhiéu phuong phap
nghién cltu va nhitng (ng dung khoa hoc k¥ thudt dau khi. Trong nhifng ndm gan day tri tué nhan tao
dang dwoc phat trién manh mé & trén thé gidi va ca & Viét Nam. Tri tué nhan tao da, dang dwoc (ng dung
trong hau hét cac ITnh vic khac nhau nhv y khoa, gido duc, khoa hoc k¥ thuat. Trong tim kiém tham do
dau khi cling d4 ¢ng dung tri tué nhan tao c¢6 hiéu qua trong tim kiém tham do cdc mé dau khi.

Céc nghién clru (ng dung tri tué nhan tao va hoc may nhy Nguyén Thu Huyén va nnk (2019) thong
qua viéc tich hop cac két qua phan tich tai liéu dia chan, dia vat 1y giéng khoan va phan tich mau va luyén
mang no ron nhan tao (ANN) dé di bao vé phan bd va chat lugng da chira tiém nang cho bé Phii Khanh.
Nghién clru clia Pham Huy Giao va nnk (2018) d& tng dung mang no ron nhan tao nghién cru do rong
nlt né clia dd mong bang cac thuat toan sau nhu FIS - fuzzy inference system. Ta Qudc Diing va nnk
(2019) d4 sir dung phrong phap st dung luyén mang no ron nhan tao dé du béo do rong clia da chira, két
qua da gitp t6i vu cong tac du béo dd rong cho mot giéng khoan tir tai liéu dia co hoc cho trude. Ung
dung hoc may dé du bao khai thac dau khi & dd mong mo Bach HO ciing da dugc thirc hién véi nghién
clru cla tac gia Tran Bang Ta va nnk (2019). Nghién cru don vi dong chdy va dv bao khai thac st dung
Machine Learning clia tic gid Ha Quang Mén va nnk (2021) & bé Nam Con Son da dy doan do thdm hiéu
qua cho d6i tvgng Miocen. Ngoai ra, ANN con dugc sir dung dé du bao cac vat liéu nui 1ra & bé Clru
Long cla tac gid Tran Thi Oanh va nnk (2020), dv bao phan b0 cat két Oligocen mudn khu vuc 16 09.2/10
bé Clru Long cla Nguyén Duy Mudi va nnk (2023). S dung ANN dé dv bao ham lwong sét tir tai liéu
dia vat 1y giéng khoan clia V@i Hong Dwong (2021). Nhin chung cac nghién clru 'ng dung ANN trong tim
kiém thdam do dau khi da rat pho bién trong nganh cong nghiép du khi va mang lai hiéu qua cao.

Khu virc md Bach HG la noi khai thac dau khi trén thém luc dia Viét Nam su6t hon 30 nam qua. Khéi
lvong dau khi thu hoi tir long dét 1a rat 16n. DI twong nghién clhu trong bai viét nay ndm & phia dong bac
mo Bach H6 thudc bé Clru Long (Hinh 1), noi xac dinh dugc cac mo dau khi trong da méng granitoid nivt
né, cling nhu trong cac tram tich cat két-cat két tinh Miocene duw6i va Oligocene, v6i tdng da moéng la do6i
twong chita dau chinh, cé trit lugng 16n ¢b nang suét cao. Mot s6 lwong dang ké cac giéng da dwgc khoan
trong khu virc nghién cibu, tao ra dong dau cong nghiép tlr thé Oligocen. Theo két qua phan tich mau tai
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giéng BH-9 va khai thac, do rdng trung binh trong cét két tubi Oligocen khu virc Dong Bic md Bach HE
dao dong trong khodng 10% -13%, dd bio hoa dau tlr 40% - 83% (B4o cdo md Bach HO, 2019).

Bing trudce thach thire gia tang trir lugng dau khi, ddm bao an ninh nang lugng viéc doi héi tim ra
nhitng via chita ddu khi m&i 13 c8p thiét va can phdi 'ng dung cudc cach mang cong nghé cao, ddc biét la
tri tué nhin tao va hoc may trong tim ki€ém tham do va khai thac dau khi.
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Hinh 1. Vi tri khu vuc nghién ctu
2. Co s6 tai liéu va phuong phap nghién cltru

Mang tri tué nhin tao (ANN) hién nay dugc thirc hién chl yéu theo 2 phwong phéap: theo phwong phéap
luyén c¢6 kiém soat (Supervised) hodc khong ki€ém soat (unsupervised). Phrong phap supervised can phai
dugce cung cdp mau luyén va két qud mong mudn, trong khi d6 unsupervised sé chia nhé dir liéu dau vao
thanh céc 16p theo mong mudn cla ngudi st dung (Coleou, T. va nnk, 2003). Trong pham vi nghién clru
nay st dung phwong phap luyén mang khong kiém sodt (Unsupervised) v&i k¥ thudt phan tich thanh phan
chinh (Principal Component Analysis, PCA).

PCA 1a m6t phwong phap tiép can rat t6t dé két hop cac thudc tinh dia chan dugc tao ra tir mot tap ban
dau. Thanh phan chinh dau tién chiém cang nhiéu sy bién thién trong dir liéu cang t6t, mdi thanh phan ké
tiép (trirc giao v&i moi thanh phan trudc do) chiém cang nhiéu sy thay dbi con lai (Guo va nnk, 2009;
Haykin, 2009; Scheevel J.R., Payrazyan K, 2019). V&i mt tap hop céc thudc tinh dia chén tao ra tlr cung
mot kh6i dia chan ban dau, PCA c6 thé xac dinh cic thudc tinh tao ra st thay doi 16n nhét trong di liéu,
dé xudt rang cac t6 hop thudc tinh nay s& xac dinh t6t hon cac dic diém dia chét cu thé. Néi cach khac,
PCA 1a cong cu dugc st dung trong qua trinh minh gidi tai liéu dia chan, gitp lva chon dinh hwéng véi
cac thudc tinh dia chdn cé y nghia va cai thién két qud minh gidi. Trong bai bdo, chung toi st dung
phuong phap PCA dé giam sO chiéu dif liéu va lya chon cac thanh phan chinh ¢6 ¥ nghia nhét. PCA dugc
ap dung bang cach tinh toan ma trdn hiép phuong sai clia cac thudc tinh dia chdn, sau d6 xac dinh cac
vector riéng va gia tri riéng cla ma trén ndy. Cac thanh phan chinh dugc chon dwa trén ty 18 phan trdm do
bién thién ma ching giai thich

Ngoai ra dé luyén mang ANN nhém nghién ctu dd phan tich nhiéu thudc tinh dia chin nhu:
Instantaneous Phase, Frequency, RMS, RAI, Sweetness... dé tién hanh phan tich. Day la cic thudc tinh
phan 4nh kha chinh xac si thay d6i vé mat thach hoc, twéng trdm tich, tlr d6 s& co cai nhin rd hon vé sy
phan bd da chira trong khu virc nghién clru. K&t hop phan tich thudc tinh dia chdn v6i mang lw6i than
kinh nhan tao da duoc 4p dung dé dw doan sy phan bo cla cac tdng chira Miocen dwdi & bé Clru Long.
Trong nghién clru nay mang ANN dugc sl dung c6 cdu truc v&i ba 16p: 16p dau vao, 16p an, va 16p dau
ra. S8 16p &n va s nat than kinh trong moi 10p dugc lra chon dura trén cac thit nghiém va t8i wu héa. Cu
thé, chung t6i str dung mot 16p &n v&i 10 nat than kinh, ham kich hoat sigmoid, va thudt toan huén luyén
backpropagation. D liéu dau vao bao gdbm 4 thanh phan chinh (PC0-PC3) tlr PCA, va dau ra 1a phan loai
twéng dia chan.
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Phuong phap UNN + PCA dugc so sanh v&i cac phwong phép truyén thong nhw phan tich dia chén va
dia vat ly thong thwong. Két qua cho thdy phuong phap UNN + PCA khéng chi cdi thién do chinh xac
trong viéc dv béo phan b6 via chira ma con gidm thi€u nhiéu trong di¥ liéu dia chén, giup phat hién cac
twéng dia chén r6 rang va tap trung hon.

D@ liéu dia chan dwoc st dung la dia chdn 3D-PSDM véi dién tich 80 km2. D liéu dia chan c6 do
phan gidi cao va chét lvong t6t, cho phép dién giai va phan tich cac thudc tinh dia chén. Phan tich thudc
tinh dia chan duogc thuc hién bang phan mém Petrel.

3. Két qua va thdo ludn

Két qud minh giai cac tdng phan xa dia chdn da x&c dinh trdm tich Miocen dudi bi gi¢i han béi hai
tang dia chdn SH7 va SHS. Trong nghién cltu nay, mang nhan tao khong gidm sat (UNN) va UNN két
hop v&i phan tich thanh phan chinh (PCA) dwoc st dung dé dv bio st phan bo clia da chira Miocen dudi.
X0 Iy 08 thudc tinh dia chan dugc st dung lam di liéu dau vao dé phan loai cac twdng dia chdn nhw
Seismic, thudc tinh RMS, Frequency, Envelope, RAI, Phase, Sweetness va t*Attenuation. Dya trén cac
thudt toan bién ddi, thuat toan sé ty dong dua ra 8 thanh phan chinh (PCO — PC7), tlr d6 tinh todn céc
thanh phan ddc lap. Cac thanh phan chinh dugc sép x8p va thé hién béng cac gi tri riéng clia ching. Dua
vao céc tiéu chi dé lya chon cac thanh phan PCA 1a ty 1& phan trdm do bién thién, gia tri riéng
(Eligenvalue) va dd dong gop cla tirng thanh phan. Cac thanh phan chinh c6 ti 16 d6 bién thién cao nhét
va gia tri riéng 16n hon 1 duoc coi la quan trong sé dam bao dugc phén 16n thong tin dir liéu duoc dir lai
nhu cac PCO, PC1; PC2; PC3. D& lya chon dwoc cac thanh phén chinh nhém nghién clru da Kiém tra biéu
d6 scree plot va xac dinh diém gay trén biéu do dé xac dinh sd thanh phan chinh dwoc gilt lai. Ngoai ra
viéc lya chon céc thanh phan chinh da xem xét vé& y nghia dia chdt clia cac thanh phan chinh va phu hop
v6i céac thudc tinh dia chan can thu nhp. Do d6, thanh phan chinh PCO, PC1; PC2 va PC3 la nhitng thanh
phén manh nhét trong cac di liéu nay chiém ty 1& 85,44% lam dau vao di liéu luyén mang ANN (hinh 2).

Correlation Coefficients PCO PC1 PC2 PC3 PC4 PC5 PCé PC7
Seismic (default) 0.0214 04848 0.1525 0.8442 0.0564 0.0009 0.1593 0.0000
RMS 0.8768 -0.0023 -0.1527 0.0107 -0.1242 04382 0.0158 0.0000
RAI 0.0041 0.8497 0.0662 -0.0030 -0.0029 0.0216 -0.3054 0.0000
Sweetness 0.9662 0.0289 -0.1507 0.0130 -0.0218 -0.2053 -0.0047 0.0000
Envelope 0.9662 0.0289 -0.1507 0.0130 -0.0218 -0.2053 -0.0047 0.0000
Frequency 0.1935 -0.1078 08117 -0.0340 -0.5384 -0.0317 -0.0065 0.0000
Phase -0.0305 0.8133 -0.0061 -0.5155 -0.0581 -0.0110 0.2616 0.0000
t*Attenuation 0.4070 -0.0554 0.6496 -0.1516 0.6199 0.0448 0.0058 0.0000
Eigenvalue 2.8405 1.8147 T 1.0030 0.6970 0.2800 01674 0.0000
Contribution (%) 5557 22.68 14.72 12.54 8.71 350 2.34 0.00
Cumulative Contribution (%) 35.51 58.19 7291 8544 94,16 97.66 100,00 100,00

Hinh 2. Gid tri va ti 18 % cUa cdc thanh phan chinh

Phrong phap UNN va UNN két hop PCA duwoc st dung dé phan tach 8 thudc tinh dia chdn thanh mot
s6 twdng (trdng dia chdn) khac nhau nham dy doan su phan b clia da via trong khu virc nghién ciru. DE
nang cao két qua cho tlring phuong phép, tlr 4 dén 10 cdp twong dia chan da dugc thlr nghiém. Két qua
dugc thé hién trén Hinh 3 déi v&i phwong phdp UNN va Hinh 4 déi véi phwong phdap UNN két hop véi
PCA. So sanh két qua trén Hinh 3 va Hinh 4, c6 thé thdy phrong phap UNN két hgp v6i PCA c6 thé gidm
nhiéu trong di liéu dia chén t6t hon so v&i chi st dung UNN. Phan twéng theo UNN c6 PCA cho két qua
dat hiéu qua hon, cac vliing tvdng hién thi rd va tp trung hon so véi UNN.

Dé danh gid do chinh xac clla md hinh UNN + PCA, nghién cltu st dung céc chi tiéu nhw do chinh xac
(accuracy), dd nhay (sensitivity), va do dic hiéu (specificity). Cac chi tiéu nay dugc tinh toan bang cach
so sanh két qua phan loai clia mo hinh v&i dif liéu thue t€ tir cac giéng khoan. Khi so v6i cac phuong phap
truyén thong nhu phan tich dia chdn va dia vat ly thong thuong thdy rang mé hinh UNN + PCA c6 do
chinh xac dat trén 90% va khong chi cai thién dd chinh xéac trong viéc di bio phan b0 via chlta ma con
gidm thiéu nhiéu trong dir liéu dia chén, giup phat hién cac twdng dia chén rd rang va tap trung hon.
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19 [aches UNN § facies UNN

Hinh 3. Két qud phan chia twéng dia chdn v6i mang nhdn tao khong giam sat (UNN)

10 Eaches UNN + PCA  facies UNN « FCA & Dacies UNN « PCA Al LNN + PCA

Hinh 4. Két qud phan chia tuéng dia chdn v6i mang nhan tao khéong giam sat (UNN) va PCA

Dua trén bi€u dd histogram cla 10 twéng dia chén, nhom tic gid quyét dinh gidm s6 twéng xubng con
2 loai: nhém thudc tinh twong ng thién vé chlra sét - nhém 0 va nhom 1 thién vé cat dé nham t¢i muc
tiéu phan chia dugc via chira cat sét.
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Hinh 5. So d6 phdn b0 twbng cat sét khu vwc nghién clu

Trén m6 hinh twéng (Hinh 5) cho thdy di bao st phan bd cla cac thé cat — sét. DOi vOi cic thé cat tim
nang nhw cic ving A, ving B, vung C va ving D (mau vang). Trong dé chl yéu tap trung xung quanh
phén trung tim kh&i nang Bach HG (viing A), phan phia Déngphan phia Déng Bac.. Trdm tich Oligocen
va Miocen som clia khu vire md Bach H6 la méi truéng dam ho va chau thd ( Nguyén Hiép va nnk, 2019;
Nguyén Duy Mudi va nnk 2023), Lién két mdi treong trdm tich véi khu vire nghién clru cho thdy cac thé
cat dugc 1dng dong trong mai trudng song ngdi va chau thd. Két qua phan tich cac thudc tinh dia chén,
mo hinh tréng va diéu kién trdm tich cho thdy tinh nhét quan va do tin cdy hop 1y.
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Hinh 6. Mat cat AB di qua khu vie nghién clu
4. Két luan

Phan tich thudc tinh dia chén c6 thé trich xudt thong tin dia chét t6i da tir dit liéu dia chén v6n bi &n trong
dir liéu. Ung dung thudc tinh dia chén va mang tri tué nhan tao khong giam sat két hgp v6i thanh phan
chinh PCA giup gidm nhiéu trong di liéu dau vao tot hon so v6i chi st dung UNN.

Trong tang Miocen sd'm, cac via cat sét xen kep phan 16p day. Trong d6 céc via chia cat phan bG tap
trung xung quanh khu virc khéi trung tdm va khu virc Dong — Dong Bac mod Bach HO, céc via sét phan bd
phén day cla nhitng khu vuc triing sau.

Cac két qua ctia phuong phap UNN va PCA c6 thé duoc st dung trong viée hd trg danh gia tiém nang khai
thac dau khi clia khu vic Dong Bic mo Bach HG, t6i wu hoa cong tac khoan giéng, gidm thiéu r0i ro trong
tham do khai thac dau khi clia khu virc. Tuy nhién nghién clru van can kiém tra lai khu virc nghién clru
khi b0 sung cac di¥ liéu giéng khoan thuc dé két qua xay ding mo hinh tdng chita chinh xac hon.
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ABSTRACT

Application of Artificial Neural Network to analyze seismic facies to
predict the distribution of Lower Miocene sandstones in the NorthEast
White Tiger, Cuu Long basin

Nguyen Duy Muoi', Nguyen Minh Hoa' Bui Thi Ngan' Nguyen Thi Thu Hang!
! Hanoi University of Mining and Geology

This paper presents the results of forecasting the distribution of Lower Miocene reservoirs in the
Northeast White Tiger field (Vietnam) based on the use of artificial neural networks (ANN) and seismic
attributes. Unsupervised learning (UNN) and UNN coupled to principal component analysis (PCA) were
used to separate seismic facies. Seismic attributes such as Amplitude, RMS, Instantaneous frequency,
Envelope, RAI, Instantaneous phase, Sweetness, t* Attenuation were analyzed and selected as input data
for training and testing the ANN. The UNN + PCA model has an accuracy of over 90%, helping to
improve the efficiency of seismic facies analysis and reservoir distribution forecasting. Based on the
research results, the distribution of Lower Miocene potential sandstones in the study area was established.

Keywords: UNN; Seicmic attribute; Cuu Long basin
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