MO PAU
1. Tinh cip thiét ciia dé tai nghién ciru

Bé Nam C6n Son khi khoan giéng thudong do ghi dong thoi 6
duong cong la GR, DT, NPHI, RHOB, LLD, LLS. C6 nhiing dudng
cong khéng do ghi duoc diy du tir néc mong dén day giéng. Nhidu phan
doan chi do ghi duoc 4 hodc 5 dudng cong. Dé tinh Phi va Sw phan
mém chuyén dung IP va BASROC doi hoi ca 6 duong cong Dia vdt 1y
giéng khoan (PVLGK) phai do ghi di tir néc mong dén day giéng. Theo
thong ké c6 20 dén 25% sb giéng chua tinh dugc do rong vi cac dudng
cong do ghi hong. Dé giai quyét kho khin nay nghién ctru sinh thyc hién
ludn 4n “Nghién ctru Gmg dung mang Noron nhan tao danh gia tiém
ning dau khi. Ap dung & Pai Hing Nam”.

2. Pbi twong, pham vi nghién ciru, co s6 tur liéu

Pbi twong nghién ctru 1a ¢4 mong trude Kainozoi va da tram tich
Kainozoi (Oligocen va Miocen). Pham vi nghién ciru va tmg dung 1a bé
Ctru Long, bé Nam Cén Son. Bé Ctru Long d6i twong chu yéu la da
méng magma trudc Kainozoi, bé Nam Cén Son thi ddi tuong chinh 1a
da tram tich (mo Pai Hing, Pai Hung Nam).

Co sé tw lifu: Mang noron nhan tao (ANN), thdng ké toan, lap
trinh MATLAB; Céac duong cong DPVLGK, céc phén tich phong thi
nghiém; Tai liéu dia chét, dau khi bé Ctru Long va bé Nam Cén Son.

3. Phwong phap nghién ctiru

(i) Két hop nghién ciru bon triing Nam Viét Nam véi nghién ctru
ly thuyét ANN dé phat trién va thiét ké dugc ANN giai bai toan tinh
tham s vdt Iy thach hoc (VLTH) va phuc hdi dudng cong PVLGK do
ghi hong. (ii) Két hop nghién ciru 1y ludn, nghién ciru phuong phép véi
kiém nghiém thuc t&. Ly luan dwoc hoan chinh chi khi kiém nghiém
thuc té dung, theo phuong chdm: tir truc quan sinh dong dén tu duy triru
tuong, lai tir tu duy triru tugng trd vé truc quan sinh dong.

4. N0i dung, nhi€ém vu nghién ciru



(i) Nghién curu dac diém dia chét, thuc trang do ghi, nghién clru
két qua phan tich phong thi nghiém, minh giai dia chén, minh giai
DVLGK, phat hién, thu thap, lua chon trong kho tang thong tin di c6 dé
sit dung (da phat hién ra rang c6 thé dung nhimg giéng da tinh duoc
tham s6 VLTH dé 1y sé liéu xay dung tap huan luyén). Nghién ctru dic
diém dia chit khu vuc giéng can tinh cac tham s VLTH va nghién ciru
dic diém dia chit khu vuc nhimg giéng da tinh dugc cac tham sé VLTH
dé tim ra giéng thoa man nguyén 1y phu hop dé xay dung tdp hudn luyén
(THL). (ii) Nghién ctru 1y thuyét ANN, nghién ciru tac dong khac nhau
cla cac dwong cong PVLGK dau vao (Input) d&én tham sé VLTH hay
dwong cong can tinh (Output) nham xac dinh cong thirc chuan héa phu
hop dé thiét k& mo hinh ANN giai quyét ba dang bai toan cu thé dat ra
la: - Phyc hdi, b6 sung duong cong PVLGK do ghi hong;

- Tinh thanh phan thach hoc d4 moéng magma trudc Kainozoi;

- Tinh céc tham s VLTH: Do rong, do bao hoa, ham lugng sét.

5. Muc tiéu nghién ctru

(i) Phuc hdi mét s6 duong cong PVLGK do ghi hong. (ii) Dung
ANN tinh thanh phan thac hoc (TPTH), tinh tham s VLTH chinh xac
ca trong truong hop phuong phap truyén thong khong tinh dugc.

6. Két qua dat dwogc va nhirng diém méi ciia luin an

(i) Pé xuét diéu kién ciia THL 1a nguyén 1y phi hop va tinh dai
dién, tinh day du. Ching minh s6 mau THL t&i uu: p(tdi uu)=360, dua
ra phuong phap xdy dung THL trong diéu kién do ghi hién tai. (ii)
Chung minh s Input t6i vu tinh tham sé VLTH: 1(tdi wu)=4. (iii) Co s&
khoa hoc dé x4c dinh cong thirc chuan héa sb liéu 1a ham phan bd cua
Input. Pua ra céng thirc chuan hoa phit hop 3 phan bd. (iv) Phuc hoi GR,
DT, NPHI, RHOB do ghi hong bang ANN. (v) Tinh TPTH d4 méng
magma trudc Kainozoi 5 Input. (vi) Tinh Phi, ham lugng sét, do bao hoa
nude du 4 Input.

7. Y nghia khoa hoc va gia tri thye tién ciia ludn an



Y nghia khoa hoc: (i) Piéu kién cia tip huin luyén, p(téi uu)=360,
cong thic gia tri trung binh chuin héa s6 liéu da giai quyét toan dién,
triét dé va chinh xac yéu clu cua tap huin luyén, 1a co s¢ khoa hoc thiét
ké ANN 4 input. (ii) I(t6i wu)=4 c6 y nghia 1y luan la giam diéu kién tir
6 xudng 4 Input, ¥ nghia thyc té 1a tinh dugc giéng phuong phap truyén
thdng khong tinh dugc. ANN 4 Input 1a mé hinh 1y tuéng. Tinh 1y tudng
= Tinh khoa hoc + Tinh thuc tién. (iii)ANN 4 Input phuc hdi duong
cong PVLGK do ghi hong mé rong tmg dung ciia ANN giai quyét dugc
nhitng van dé ma phuong phép truyén théng khong thé dit ra.

Gid tri thuc tién:

(i) Phuc hoi 9 giéng c6 GR, DT do ghi hong rdi tinh d6 rdng. Két
qué tinh d6 rdng duoc sir dung dé xay dung so dd cong nghé khai
thac mo. Phuong phap phuc hdi duong cong do ghi hong bang
ANN dang duogc st dung nghién ciru Pai Hung Nam.

(i) ANN 4 Input tinh d6 rdng 15 giéng dé xay dung SDPCN khai thac
mo. Phuong phap truyén thdng khong tinh duoc 15 giéng nay.

8. Luan diém bao vé

Luin diém 1: Mang noron nhan tao phuc hdi duge GR, DT,
NPHI, RHOB do ghi hong hoic khong do ghi dugc. Ung dung phuc hoi
9 giéng moé RP rdi tinh do rong. Két qua tinh do rdng dugc cong ty
JVPC sir dung dé xay dung so dd cong nghé khai thac mo. Két qua nay
mé rong pham vi ing dung cua ANN sang linh vuc mdi ma phuong
phap truyén thong chua dit ra.

Luén diém 2: Két hop thuat hoc BP va RBF; xdy dung tap huin
luyén véi p=360, thoa man diéu kién cua tap huin luyén, chuin hoa sb
liéu bang cong thirc phi hop v6i ham phan b cua Input, da thiét ké
duge ANN tinh cac tham s6 VLTH 4 Input. ANN 4 input dugc thuc tién
chap nhan. Nghia 1a duoc sir dung thim do khai thac khi phwong phép
truyén thong khong tinh dugc. ANN 4 Input di tinh dugc do rong 15
giéng cho JVPC, da dugc ap dung nghién ctru tai mé Pai Hung, Nhu
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vy ANN 4 Input da giai quyét dwoc mot s6 vin d& ma phuong phap
truyén thong chwa giai quyét duoc hoan toan trong thim do, khai thac
dau khi.
9. CAu tric ciia ludn an

Ngoai phan M¢ dau, Két luan luan an bao gom 4 chuong:
Chuong 1: Tong quan nguyén ly tmg dung mang noron nhan tao trong
nghién ctru dau khi; Chuong 2: Pic diém dia chit khu vuc nghién ciu;
Chuodng 3: Phuc hdi cac dudng cong Pia vit 1y Giéng khoan do ghi
hong bang mang noron nhan tao; Chuong 4: Xac dinh cac tham sd vat ly
thach hoc béng mang noron nhéan tao.

CHUONG 1. TONG QUAN NGUYEN LY UNG DUNG MANG
NORON NHAN TAO TRONG NGHIEN CUU DAU KHi

1.1. Khai niém vé mang noron nhin tao
1.1.1. Lich sir hinh thanh va phdt trién ciia mang noron nhan tao

Ba giai doan: 1943 - 1960; 1960 - 1990; 1960 — ngay nay.

1.1.2. Céu triic ciia mang noron nhan tao
- Gidi thiéu mang noron sinh hoc;
- Gidi thiéu mang noron nhan tao.
1.1.3. Trinh tw dap dung xir ly bai toan mang no ron nhdn tao
Budc 1. Thu thap dit liéu. Tuyén chon dir liéu lam Input.
Budce 2. Xay dung tap huin luyén, tap tinh toan, tap kiém tra.
Bude 3. Chuan héa sb liéu.
Budc 4. Xac dinh s6 noron 16p 4n, ham kich hoan, ham huin
luyén.
Budc 5. Pam bao do tin cdy cua két qua ANN tinh giéng tinh toan.
1.1.4. Phwong phdp ddnh gid chit lwong ciia ANN bang (a, R, P)
Ham newwff: newff(P,Q, {‘funcl’ ‘ func 2}, ‘train func®);

Ham train: train(net0, ‘LOGhI’, ‘TARGET’);
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Pua tap huén luyén vao huén luyén mang. Két thic huin luyén

mang thong bao: a, R va P.

Tiéu chuan danh gia chat luong ciia ANN béng tiéu chuén (a, R,
P). Néu a> 90, R >0.90, P =0.000n (1.2) Thi mang la tot diung dugc.

Best Training Performance is 0.00095135 at epoch 1500

0 500 1000 1500
1500 Epochs

Training: R=0.99284

Output ~= 0.99"Target + 0.0057

o 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8
Target

Hinh 1. P va a, R tinh Phi cho giéng XN3 mo6 X2 véi 10 noron 16p 4n
a=0.99; R=0.99284; P=0.00090135

Hinh bén trai: P

Hinh bén phai: a, R

Truc hoanh: Epochs

Truc tung: MSE

P — 0.000n: Mang thiét ké va huén
luyén tot

Truc hoanh: Target
Truc tung: OUTPUT=a*T +b
a— 1, R— 1: Két qua ANN tinh ra

ding

1.2. Tong quan lich sir irng dung ANN trong nghién ciru dau khi

1.2.1. Tong quan cdc nghién civu trén thé gici

1.2.2. Téng quan cdc nghién citu trong nwéc

1.2.3. Nhitng vin dé con ton tai

- Chua st dung ANN tinh tham s6 VLTH cho bé Nam Cén Son;

- Mang véi 6 Input khong dap tmg dugc yéu ciu cia thuc té.

1.3. Cac van dé luin an nghién ctru

a. Nhitng nghién ctu ly luan va thuat giai

- Lya chon Input. Xac dinh sb dau vao (sé Input);

- Piéu kién ciia THL, phuong phap xay dung THL;




- Chuan héa s6 liéu cho timg dudng cong DPVLGK;

- X4c dinh sb noron 16p an;

- Chon ham kich hoat, chon ham huén luyén mang.
b. Nhiing nghién ctru tng dung

- Phuc hoi cac duong cong do ghi hong bang ANN 4 Input;

- Tinh tham s VLTH,((Phi, Sw, VCL) biang ANN 4 Input.

1.3.1. Phwong phdp lwa chon cdc dwong cong lam Input, xdc dinh

50 Input

Co s& dir liéu 1a Input cia ANN. Mdi bai toan co co so dir licu
riéng. D€ lya chon nhiing duong cong lam Input ta phai sap xép thu ty
uu tién cac duong cong PVLGK. Puong cong céd tdic dong manh hon
deén Output thi xép 1én trudc. Puong cong nao khong co tac dong dén
Output thi loai bé khéng dung lam Input. Gom 2 budc sau:

Budc 1: Sip xép thir tw wu tién cac duong cong PVLGK lam dau
vao Input. Budc 2: Xac dinh s6 lugng dau vao (so6 Input).

1.3.2. Xay dung tdp hudn luyén, tip kiém tra

Phuong phap ANN tinh céc tham sé VLTH la xap xi ham chua
biét dua trén co s& cac cdp di€m vao — ra bi€u dién ham chua biét do.
Tép cac cap diem vao —ra dang (Xi - Yi ) i=1/,2...p 1a tap huan luyén cta
ANN. THL c6 cau trac nhu sau:

THL = [LOGhl TARGET]
Vi du: Tinh Phi 4 Input 14 GR NPHI RHOB LLD thi:
LOGhI =[GR NPHI RHOB LLD] va TARGET= [Phi] la ma tran cdt.

LOHHNI 1a tap cac diém dau vao 1a tap xac dinh cua tap huén luyén.
TARGET la tap cac diém dau ra cua tap huan luyén.
Diéu kign ciia tip hudn luyén

Ménh dé co ban: Diédu kién cia tap huan luyén 1a nguyén Iy phu
hop, tinh dai dién va tinh day du.
Cdch tim giéng théa man nguyén 1y phit hop:
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Nguyén 1y pht hop nghia 1 dé tinh tham s VLTH cho giéng A
thi sb liéu dé xay dung THL phai chon tir giéng co dic diém dia chit
dau khi gidng giéng A (va da tinh duoc gia tri tham s VLTH).

Bude 1: Ching minh hai giéng co dic diém dia chit dau khi
gidng nhau khi va chi khi cac duong cong DPVLGK cuia 2 giéng c6 ham
phan bd giéng nhau.

Buéc 2: Tinh hé sé tuong quan R2 Chon giéng ¢6 R? dii 16n. VD:
Chon cac giéng XH1, XH2, XH3 va XNT1 rdi tinh R? duoc bang 1.

Bang 1. Twong quan R? cuia giéng XN2P véi giéng XH1, XH2, XH3,XNTI

(XN2P, XH1) | (XN2P, XH2) | (XN2P, XH3) | (XN2P, XNT1)
GR R2=0.92 R?=0.87 R2=0.80 R>=0.73
DT R2=0.89 R?=0.79 R?=0.78 R2=0.64
NPHI | R>=0.87 R2=0.83 R2=0.90 R>=0.63
RHOB | R2=0.95 R?=0.87 R?=0.86 R>=0.52
TB R2=0.91 R2=0.80 R?=0.81 R2=0.60

Tir bang 1 chon giéng XH1 dé xay dung THL tinh Phi cho giéng
XN2P.
Xdc dinh s6 mdu hudn luyén toi wu

S mu tbi wu cua tap huan luyén (optimum) 13 p(t6i wu)=360.

Chirng minh: p=360 thi THL s& thoéa man tinh dai dién va tinh
day da. Moi Input nhan khoang 100 gia tri khac nhau p=360 s¢ dam bao
moi gia tri c¢6 it nhat 3 lan. Kiém nghiém thuc té: 300<p<400 mang
huan luyén tot p<250 mang huan luyén xau, thay p=360 rat tot.

O bon tring Nam Viét Nam khong thé dung két qua mau 15i dé
xdy dung tép huan luyén vi s0 lugng mau khong du.
Phwong phdp xdy dwng tap huin luyén

Béng 2. T4p huan luyén tinh Phi giéng XN2P

Sttt GR NPHI RHOB LLD LLS Phi
1 105.91 0.2944 2.4805 2.6024 3.4056 0.0028
2 109.26  0.2759 2.4944 3.2543 29112 0.0008




359  108.31 0.1890  2.5849 43819 4.1143 0.0537
360 119.14  0.1895  2.5505 4.6505 4.6406 0.0680

1.3.3. Chudn héa sé ligu

1. Chuan hoéa sb liéu 1a dua sb lidu vé doan [0, 1] thuc hién véi
tap huén luyén, tdp tinh todn (TTT) va tdp kiém tra (TKT). Cong thuc
chuan hoa sé liéu phai dap ing 2 yéu cau: (i) Khong 1am thay ddi twong
quan khac nhau cua timg Input véi Output. (ii) Khong tuyén tinh héa
doéng gdp cua Input cho Output.

Co s& khoa hoc dé xac dinh cong thurc chuén hoa sd liéu 1a tir
ham phan bd ciia Input ma dua ra cong thirc chuan hoa sé liéu phu hop.
Céc dudng cong PVLGK c6 phan bd nhu sau:

- Céc duong cong GR, DT, RHOB va cac tham s6 VLTH (Phi,
Sw) c¢6 phan bd chun;

- Puong cong NPHI ¢ phan bé loga chuan;

- Pudng cong dién tro suat LLD, LLS c6 phan b 4 2

2. Cong thirc chuan hoa:

a. Chuan hoa theo cong thirc tuyén tinh: Cac Input c6 phan bd
chuin duoc chudn hoa bang cong thirc chudn hoa tuyén tinh.

GR, DT, RHOB c6 phan bd chuin nén dugc chuin hoa theo hé sb
Div(X):

GR
GR, = ———
“ "~ Div(GR) (1.3)
DT
DT =
“ = piv(DT) (14)
RHOB
RHOB,, = ——————
" Div(RHOB) (1.5)

NPHI c6 phan bd loga chuin nén duoc chuén hoa theo cong
thirc mii hoa:



exp(NPHI )

NPHI , =
" exp(max(NPHI )) (1.6)

b. Chuan hoa theo cong thire gia tri trung binh: Cac Input c6 ham
phan b 1éch phai (cac duong cong dién tré sudt dd mong magma co
phan b Pascal, da trim tich Kainozoi ¢6 phan b ;(2 ) dugc chuan héa

theo cong thirc gia tri trung binh: Gia tri chuan hoa X, cua x thi:

S S— khi x < mean(X)
2* mean(X) (1.7)
X, = .
o 1 x —mean(X) .
—+ khi x > mean(X)
2 2*(max(X)—mean(X))

. 1
Nhirng gia tri x nho hon mean(X') dugc chuan héa tir 0 dén — va
A r M 1 ~ .7 . r
mean(X) dugc chuan hoéa bang 5 Nhirng gia tri x 16n hon mean(X)
A r \ 1 A
duogc chuan hoa tr — dén 1.

Béng 3. Xac dinh muc chudn hoéa cho cac Input

Gia tri trung binh Cip wu tién Gis tri chuin hoa
mean(NPHI) va mean(RHOB) 0.70
mean(GR) va mean(DT) 0.60
mean(LLD) va mean(LLS) 0.50

1.3.4. Xdc dinh sé noron Ip dn
1. Xéc dinh gi6i han cua sé noron 1p an cho timg bai toan:
Khio sat nhiéu giéng dwoc gidi han sd noron 16p an nhu sau:
Tinh Phi va ham lugng sét VCL s0 noron 16p an tr 5 dén 12. Tinh Sw

thi s6 noron 16p an tir 6 dén 25. Tinh TPTH thi s6 noron 16p an tir 6 dén
18.

2. Dung tiéu chuan (a,R, P) dé chon s6 noron 16p an tot nhat:



Tinh TPTH. Tinh lan luot v6inu = 6, 7...16, 17, 18 va ghi lai gia
tri (a, R, P) thu duoc bang 4. Tir bang 4 chon sb noron 16p 4n np = 9.

Bang 4. Gia tri (a, R, P) ing véi s6 noron 16p an tinh TPTH

nH (a, R, P) nH (a, R, P)

6 (0.86 0.82306 0.001215) 13 (0.86 0.8356 0.000864)
7 (0.89 0.08424 0.000873) 14 (0.88 0.0872 0.0009328)
8 (0.83 0.8425 0.0004035) | 15 (0.90 0.8759 0.0008406)
9 (097 0.9536 0.0000854) | 16 (0.86 0.8927 0.0010015)
10 (0.81 0.0825 0.000569) 17 (0.85 0.8361 0.001764)
11 (0.91 0.9643 0.0009768) | 18 (0.87 0.8463 0.008769)
12 (0.82 0.8561 0.000852)

1.3.5. Piam bdo dj tin cdy ciia két qud tinh cho giéng tinh todn
1. Phwong phép tong hop tinh cac tham s VLTH biang ANN
Phil + Phi2 + .....+ Phin

PhiANN =—— "= "= T (1.9)
n

2. Kiém tra do tin cay cua PhiANN
PhiANN phuong phap tong hop, cong thirc (1.9), 1a chinh xéc vi:
1. Phil = Phi2 =....... = Phin
(R? (Phik, Phij)>0.9 MSE (Phik, Phij)=0.000n)
2. Mang luén c6 R>0.9.
3. Pi kiém tra cong thic (1.9) hon 80 giéng ding.
4. JVPC da sir dung 12 giéng xay dung so d6 khai thac mo.
CHUONG 2. PAC PIEM PIA CHAT KHU VU'C NGHIEN CUU

2.1.Vi tri dia Iy bé Nam Cén Son
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Hinh 2. Vi tri bé Ciru Long,bé Nam Cén Son M¢é Pai Hung

2.2. Pic diém dia chit bé Nam Cén Son

2.2.1. Pic diém dia tang

2.2.2. Dic diém kién tao

2.2.3. Lich st phdt trién dia chit
2.3. Pic diém dau khi bé Nam Cén Son

2.3.1. Phén bé ddu khi va thanh phin dau khi bé Nam Cén Son

2.3.2. H¢ thong dau khi

2.3.3. Cic dang play hydrocarbon va cdc kiéu bdy
2.4. Pac diém khu vwe nghién ciru mé Pai Hing Nam

2.4.1. Vi tri dia ly Dai Hiung Nam

2.4.2. Pic diém dia chit mé Dai Hiing Nam

2.4.3. Dic diém hé thong dau khi mé Pai Hing Nam

CHUONG 3. PHUC HOI CAC PUONG CONG PIA VAT LY GIENG
KHOAN PO GHI HONG BANG MANG NO RON NHAN TAO

3.1. Co sé dir liéu

Duéi diy phuc hdi duong cong GR cia giéng XH3P. CSDL la
cac duong cong cia giéng can phuc hoi: giéng XH3P. Tap tinh toan, tip
huan luyén, tap kiém tra Iy s6 liéu giéng XH3P. Bang 5 1a phan s liéu
XH3P c6 doan do ghi hong thir nhét tir dong dit lidu Depth = 1994.3737
dén dong & d6 sau Depth = 2002.5509.
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Bang 5. Cac duong cong PVLGK Giéng XH3P

Depth DT NPHI RHOB LLD LLS GR
(M) (e s/fit) (dec) (g/cm3®) (Ohm.m) (Ohm.m) (API)
1989.9541 78.42 045 2.09 543 -999 83.31
1994.3737 7532 0.36 2.23 343 0.76 -999
1994.8309 6546 0.37 2.27 0.54 0.75 -999
2002.5509 65.05 0.33 2.33 0.60 0.74 -999
23372737 8722 0.22 2.51 4.61 3.03 118.5451
2337.4261 8534 0.22 2.51 362 238 121.1384

3.2. Lwa chon dir liéu

Bdn phéan doan can phuc hdi (bang 6) v& mau den nim ngang

hinh 4.

Bang 6. Cac phan doan do ghi hong cia giéng XH3P can phuc hoi

Poan hong sd Tu dong... t6i dong S6 dong ghi hong
1 260 - 312 53
2 501 - o614 114
3 753 - 816 64
4 1003 - 1121 119

Bang 7. Tap tinh toan phuc hdi GR giéng XH3P

DT NPHI RHOB LLD
(e s/fit) (dec) (g/cm?) (Ohm.m)
8.4236 0.4503 2.8913 5.4321
75.3162 0.3604 2.2282 3.4257
65.4558 0.3663 2.2742 0.5390
65.0494 0.3346 2.3337 0.6042
87.2236 0.2207 2.5132 4.6080
85.3440 0.2233 2.5135 3.6242
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Tinh NN(DT)= min(DT); LN(DT) = max(DT); TB(DT) =
mean(DT). Cling lam nhu vay voi NPHI, RHOB, LLD.
Bang 8. Tap huan luyén phuc hdi GR giéng XH3P

STT DT NPHI RHOB LLD GR
(e s/fit) (dec) (g/cm*®)  (Ohm.m) (API)
1 754000 0.2042 2.4602 17.2527 83.5690
2 72,6890 0.1504 2.4747 35.3051 62.4450
358  63.5100 0.0748 2.4559  33.9870 53.7210
359  65.5560 0.0801 2.5075  22.9638 72.2610
360 764000 0.0845  2.4680 39.3867 67.1790
3.3. Xay dung mo hinh
3.3.1. Mang PHDCnet
Input: Chon 4 Input: DT, NPHI, RHOB, LLD dé phuc hoi GR.
Output: GR.

S6 noron 16p an 1 17.

Chuan héa theo cong thirc (1.3) dén (1.7).
Ham kich hoat f(x)= purlin(x), F(x)= tansig(x).
Trinh bay hu4n luyén mang.

3.3.2. Tao ra GR tir néc méng dén ddy giéng bang mang ANN

GR POCdo= Red, GRann = Blue GR POCdo= Red, GRann = Blue
120

fom 981 line to line 1225 fom 1226 |

Hinh 3. So sanh 2 phuong phap tinh GR do PVEP POC tinh (d6) va GR
do ANN tinh (xanh) cta giéng XH5P tring nhau
13



giéng XH3P. Tir 46 dung giéng XH5P lam tap huan luyén cho XH3P.

Ludn an xdy dyng mo hinh cho giéng XH5P la giéng gan voi

3.3.3. Bo sung dwong cong GR

GR(API)

GR(API)

GR(API)

1. Tao ra GR tir néc méng dén day giéng bang ANN.
2. GR do ghi t6t giir nguyén, GR do ghi hong thay baing GR ANN.

GR POC record.(Broken=-0.111, black colour). Well DH5P segment 1
T

20

00— _ — ‘

ol A\ AA/J \ -
LA ' - 4
/J v \__ /\ / v \ N \/

60~ -/ e~

40
o D 00 200 250 300

GR POC record, supplemented by ANN. Well DHSP-segment 1

20 T T T T T T
L A~ i

o0 7\ 1 ~\ 7 NC N A ™\

sl /rxv«\ / A VAR VAAYAR -

J \__ f\ / A B / /

eof- VARV, \J " RS PA Y v -

40 1 1 1 1 1
o 50 100 50 200 250 300 350

GR POGCsupplemented by ANN (red), GR created by ANN (blue). Well DH5P-segment 1
T T T T
350

Hinh 4. Poan do ghi hong duogc phuc hdi cua giéng XH3P

3.3.4. Tao ra dwong cong GR khi khong do ghi dwong cong GR
Chon giéng XH2P dé xdy dung THL dé ANN tao GR cho XHS5

R

GR

&R POCdo= Red. GRann = Blus

o 20 T00
Tudong 1 ioi dong 100
100 I
+
=T L
50 \
ol
dwvg 201 tci dmg 300
100
ﬂ
bl 1—:
sn
40

Tu dor 401 101 dowg 500

GR

GR

GR POCdo= Red, GRann = Bise

::MM

e 1n¢any 101 mmmg 200

2
Tu dong 501 10i dong 600

Hinh 5. So sainh GRANN tao ra tir THL lay tir giéng XH2P

Puong cong GR do ANN tao ra khi khong do ghi GR, phu hop
v6i dudng cong GR thuc té.




3.3.5. Khd ning phuc hoi cdc dwong cong PVLGK do ghi héng

Chi phuc hdi duoc GR, DT, NPHI, RHOB. Khong phuc hdi dugc
LLD, LLS.

3.4. So sanh két qua tinh bang ANN véi thue té do ghi
Béng 9. So sanh GR do ANN tinh véi cac doan do ghi tot giéng XH3P

Poan ghi tét | Turdong... toi dong Sai s6 binh phuong
1 1 - 259 0.0000766
2 313 - 500 0.0000907
3 615 - 752 0.0000897
4 817 - 1002 0.0000889
5 1122 - n 0.0.0001079

Tir bang 9 két luan: Ca 5 doan do ghi tot sai s6 binh phuong déu
rat nho, két qua déu trung véi duong cong do ANN tao ra didu ndy cang
khién ta tin tuéng cac doan do ghi hong duoc phuc héi chinh xéc.

3.5. Két qua ap dung vao thuec té

1. Phuc héi 9 giéng c6 GR, DT do ghi hong. Dung két qua phuc
hdi ANN tinh d6 réng va duoc cong ty JVPC st dung dé xay dung so
dd khai thic mo.

2. Giéng XHN3X khong do ghi DT. Dung giéng XH1 xdy dung
THL dung ANN d3 tao ra duoc DT tir néc méng dén day giéng XH3X
duoc st dung nghién ciru mo X2.

CHUONG 4. XAC PINH CAC THAM SO VAT LY THACH HQC
BANG MANG NORON NHAN TAO

4.1. Tong quan vé tham sé6 VLTH trong dia chét diu khi

Tham sb VLTH la nhitng dai lwong dugc dinh nghia, tinh toan va
st dung trong nghién ctru tham do khai thac dau khi. Cac tham s nay
chia thanh 3 nhém nhu sau: (i) Nhém cac tham s6 VLTH tinh trit [ugng
(con goi la tham sb chtra) gém do réng ¢ ham lugng sét VCL, d6 bao
hoa nudc Sw, d6 thim K. (ii) Nhom cac tham sb thach hoc nghién ciru
thanh h¢, bay chira nhu y€u to thanh hé F, dién tré suat via R, hé so
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chuyén ddi y , mat d6 dau & ,,d0 nén ép cla dau via S > d0 nén ép cua
nudc S, va do nén ép clia do rong f3 ;- (iii) Nhom tham s6 thach hoc dé
danh gia phan loai da chtra dau khi (d4 colecto) gdbm: Kich thudc trung
binh Md, hé so chon loc So, hé s6 mai tron Ro, hé so nén ép Co, hé so
bién ddi thtr sinh 7, ham luong thach anh O , ham luong xi mang Li.
4.2. Tinh thanh phan thach hoc d4 méng magma truwée Kainozoi tir
tai liéu Dia vt ly gieng khoan bang mang noron nhan tao

TPTH gbm 5 nhom khoang vat 1a a, b, h, o, ¢ va d6 rong Phi.

PV, +V, +V, +V +V, =1 @)

Tinh TPTH la tinh ty phin (%) cta a, b, h, 0, g va Phi
4.2.1. Co so dir ligu

CSDL gbm 2 giéng:

- Giéng can tinh TPTH goi la giéng tinh toan: Giéng RD1P

- Giéng da tinh dwoc TPTH rdi dé 1dy sb liéu xdy dung THL va
TKT goi la giéng huan luyén: Giéng RDHa.
4.2.2. Lwa chon dir liéu

Chon 5 duong cong GR, DT, NPHI, RHOB, LLD dé tinh TPTH.
Tu do6 xay dung THL, TKT, TTT.

4.2.3. Xdy dung mé hinh
Thiét ké mang

Hinh 6. Mang tinh thanh phﬁn thach hoc
16



Sai s trung binh binh phuong két thuc huan luyén 1a: 0.00004237
4.2.4. So sanh két qud tinh bang ANN véi thuc té
1. So sanh véi két qua cua Kiriev Ph.A - Hoang thi Minh Chau
Bang 10. So sanh TPTH cuia ANN v6i TPTH tinh cta 2 tac gia Kiriev
Ph.A - Hoang thi Minh Chau bang BASROC

Va Vb Vh Vo Vq Phi

Kiriev 0.483 | 0.0700 | 0.1030 | 0.1690 | 0.1550 | 0.0210
Minh Chau

BASROC | 0.4804 | 0.0703 | 0.1058 | 0.1698 | 0.1561 | 0.0196
Luén an 0.5000 | 0.0502 | 0.1057 | 0.1668 | 0.1579 | 0.0193

2. So sanh vé1 BASROC
Bang 11. So sanh TPTH BASROC va TPTH ANN giéng RD1P

Cap twong quan R? Két ludn
VaBSR — VaANN R2=0.9835 Ty phan  Va chinh xé4c
VhBSR — VhANN R?=0.9670 Ty phan  Vh chinh xé4c
VoBSR — VoANN R?=0.9806 Ty phan Vo chinh xac
VgBSR - VqQANN R?=0.9897 Ty phan  Vq chinh xac
PhiBSR — PhiANN R2=0.98127 Ty phan  Phi chinh xac

Bang 12. Thanh phan thach hoc 9 via giéng RD1P: BASROC cot trudc,

ANN cét sau
Va Vb Vh Vo Vq Phi

0.448 0.452 0.058 0.059 0.086 0.081 0.210 0.210 0.178 0.180 0.020 0.018
0.4470.448 0.0630.056 0.081 0.082 0.212 0.217 0.186 0.185 0.012 0.011
0.4190.422 0.0580.059  0.062 0.061 0.237 0.235 0.199 0.201 0.025 0.022
0.4840.487 0.0770.073  0.111 0.112 0.159 0.163 0.152 0.151 0.016 0.015
0.5310.532 0.1050.107  0.151 0.149 0.089 0089 0.102 0.102 0.022 0.020
0.5000.501 0.0640.072  0.114 0.116 0.158 0.152 0.147 0.144 0.017 0.015
0.5340.540 0.0930.081 0.140 0.137 0.098 0.108 0.118 0.120 0.017 0.014
0.5160.522 0.0820.089  0.135 0.128 0.118 0.115 0.123 0.124 0.026 0.023
0.474 0.469 0.0320.056 0.081 0.085 0.214 0.197 0.180 0.176 0.019 0.016
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4.3. Tinh d9 réng tir tai liéu PVLGK bing mang noron nhén tao
4.3.1. Co so dir liéu

Co so dir liéu gdm 2 giéng. Giéng can tinh Phi goi 1a giéng tinh
toan: Giéng XHN2P. Gieéng da tinh dugc Phi, dé xay dung THL, TKT
goi la gieng huan luyén: Giéng XH1.
4.3.2. Lwa chon dir li¢u

Chon GR, NPHI, RHOB, LLD lam Input tinh Phi tir §6 chon TTT,
THL, TKT phu hop.
4.3.3. Xdy dung mé hinh

1. Thiét ké mang Phinet

L6p Input gom 4 noron la: GR, NPHI, RHOB, LLD. Lép Output
gom 1 noron 1a noron Phi. Xac dinh so noron 16p an ng = 10. Chuén hoa
s0 liéu theo cong thuce (1.3), (1.4), (1.5), (1.6) va (1.7).

2. Kiém tra chit luong clia mang noron tinh d6 rong

Best Training Performance is 0.00095135 at epoch 1500 Training: R=0.99284

— Train |
ST Best|)
-~ Goal|

3,

Mean Squared Error (mse)

3, 3.
(23
Output

°

S

e}

o)

~=0.99*Target + 0.0057
o o
5 o
o
98,0

o ¢
©
0

°
[¢]

o

0 500 1000 150 0 01 02 03 04 05 06 07 08
1500 Epochs Target

Hinh 7. P, a va R mang tinh PHI cho giéng XHN3 v6i 10 noron 16p an

(a, R, P) = (0.99 0.99284 0.00095135) MSE sau khi két thuc
huén luyén 1a: 0.00004237.

Tinh Phi bang thuat hoc BP va RBF vdi cac to hop Input khac
nhau.

18



Bang 13. Tuong quan Phi BASROC véi Phi ANN 4 Input

Cap twong quan R? Két luan
PhiBSR — PhiANN | R?2=0.98058 | PhiANN chinh xéc
PhiBSR — PhiBP R2=0.98684 | Thuat hoc BP tt
PhiBSR — PhiRBF R2=0.94997 | Thuat hoc RBF tt
PhiBP — PhiRBF R2=0.95083 | Thuat hoc BP va RBF tit
PhiANN — PhiChung | R?=0.90748 | PhiANN, TPTH chinh xac

Bang 14. Tuong quan R? gitta Phi POC, Phi ANN XHNI1P

Ciap twong quan R? Két ludn
PhiPOC — PhiANN R2=0.88433 | PhiANN chinh xéc
PhiBP — PhiRBF R2=0.81672 | Thuat hoc BP, RBF tt
PhiBP4In — PhiBP5In | R2=0.82532 | Thuét hoc BP 4, 5 Input tét
PhiPOC — PhiRBF4 R2=0.86770 | Thuat hoc RBF 4 Input t6t
PhiRBF4 — PhiRBF5 R?=0.69704 | Thuat hoc RBF 5 Input

khong tot

Tir bang 13 va bang 14 két luan: Phi ANN 4 Input chinh x4c.
4.3.4. So sanh két qud tinh bang ANN véi thuc té

1. So sanh d6 rdng ANN véi d6 rdng lay mau

PhiANN: blue; PhiMau: red

0.2

50.1‘

Gienj Daihuhg6 ‘

o
1

T T T T

b00

oo P

0 *
2764 2765 2766 2767 2768 2769 2770 2771 2772 2773
Depth (m)

0.2 T T

50.1‘

[ 1 [

0
2786 2787 2788 2789 2790 2791 2792 2793 2794 2795 2796
Depth (m)

Hinh 8. So sanh PhiANN véi Phi Mau giéng DH6
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Bang 15. Sai s6 binh phuwong va hé sb twong quan giira Phi Mau,
PhiPOC va PhiANN giéng DH6.

Cap tuong quan

Sai s6 binh phwrong

Hé s6 twong quan r

Phi Mau — PhiPOC
Phi Mau — PhiANN

0.0002163
0.0001969

0.89473
0.90033

GienqlDai hunqi5

PhiANN: blue; PhiMau: red
T T

0.2
L[] p
<011 o
0 [ 1 1 1 1 [ [
2758 2760 2762 2764 2766 2768 2770 2772 2774
Depth (m)
0.2
£ 0150 T
01 i 1 1 1 1 [ [
2976 2977 2978 2979 2980 2981 2982 2983 2984
Depth (m)

Hinh 9. So sanh PhiANN véi Phi Mau giéng DH5
Bang 16. Phi MAu, PhiPOC va PhiANN giéng PH5

Cap tuwong quan

Sai s6 binh phuwong

Hé s6 twong quan r

Phi Mau — PhiPOC
Phi Mau — PhiANN

0.0001314
0.0000820

0.79019
0.86739

2. So sanh Phi ANN véi Phi thong tin thu via
Bang 17. So sanh Phi thir via voi Phi cia luan an giéng DHN 2

Stt Chiéu sdu: Tir dong | Phi Thong tin | Phi Ludn 4n
Zonename ... Dén dong thir via tinh
2 HA43 1404 1562 0.191 0.190
4 HA43 2153 2205 0.133 0.131
6 H70 6004 6072 0.154 0.154
8 H76.1 6272 6482 0.192 0.182

4.4. Tinh d9 bio hoa nuée du bang ANN
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4.5. Tinh ham lwgng sét bang ANN
4.6. Tinh trir lwrong dau khi bing ANN mé6 X2

1
STOIIP = BRV * NTG * Phie * (1 - Sw)* ——
FVF
So sanh két qua
Bang 18. Trit lugng diu ciia m6 X2
POC (mmbbls) LUAN AN (mmbbls)
Block | 1P 2P 3P 1P 2P 3P

06 00.000 | 1.2700 2.4400 00.0000 | 1.2526 2.5008
08 11.270 | 244099 | 43.8898 | 11.5632 | 24.5948 | 44.0464
7.1 14.869 | 26.0897 | 31.7197 | 14.7094 | 25.6030 | 31.1773
7.2 00.000 | 19.9398 | 32.9200 | 00.0000 | 19.8834 | 32.8416
Tong | 26.139 | 71.7094 | 110.9695 | 26.2726 | 71.3347 | 110.5661

Bang 19. Trir lwong gas ciia mé X2

POC (Bcf) LUAN AN (Bcf)
Block | 1P 2P 3P 1P 2P 3P

08 11.178 175 30.893 | 11.171 17.598 31.221
7.1 0.775 2.9 39734 | 1.9540 | 3.0936 | 4.0212
Téng | 12.953 | 20.5 | 34.867 | 13.125 | 20.692 35.242

KET LUAN

Nhirng diém méi ciia luin 4n

1- Gidi quyét nhitng vin dé Iy ludn vé ANN

Ly thuyét ANN 1a 1y thuyét mo. Luan an da dit ra mot cach rd
rang, giai quyét toan dién, triét dé va chinh xac nhiing van d& 1y luan vé
ANN cho bai toan tinh cac tham s6 VLTH bén triing Nam Viét nam,
dic biét 1a van dé xdy dung tip huan luyén va chuan héa s liéu (trinh
bay trong chuong 1).
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Xay dung tap hudn luyén dap tng yéu cau cua bai toan 1a yéu to
quyét dinh nhat, cing 1a viéc khé khin nhat ciia img dung ANN. Tap
huén luyén c6 2 yéu cau:

1. Tap huan luyén phai pht hop véi bai toan. Lun an giai quyét
bang nguyén 1y phi hop.

2. S6 miu huan luyén p phai du va phai c6 ciu tric pht hop.Luin
an giai quyét bang khai niém tinh dai dién va tinh day du.

S6 mau huén luyén p phu thudc vao do phuc tap cua bai toan va
yéu cau vé do chinh xéc cua két qua tinh ra. Tinh tham s VLTH thi hé
s6 twong quan R phai khong nho hon 0.9. Bé dép tng yéu cau nay thi
p>250 14 yéu cau khach quan, khong thé thay d6i va luan an chon p=360.

C6 2 céch chon sb lidu dé xay dung tap huin luyén.

Céch 1: Dung két qua ldy mau dé xay dyng tap hudn luyén. Trong
cac nghién ctru nay chi c6 2 nghién ctru cong bd trén SPE dap mg duoc
2 yéu cau cua tap huan luyén (p>250) nén két qua tinh ra str dung dugc
trong thyc té.

Céch 2: Luan an dung s6 liéu nhimg giéng di tinh dugc tham sb
VLTH dé xay dung tap huan luyén la cach mdi hoan toan khac véi cac
tac gia khac. Nho d6 ma bai toan tir khong giai dugc da tro thanh giai
duge. Bon triing Nam Viét Nam khong c6 giéng nao c¢6 hon 100 miu
nén khong thé dung két qua 1dy mau dé xay dung THL.

S liéu cac dudong cong PVLGK cé ciu trac va bién thién phirc
tap. Viéc chuan hoa sd liéu rat kho. Cong thie chuin hoa tuyén tinh co
sai s6 rat 1on. Luan 4n d3 tim ra co sé khoa hoc dé xac dinh cong thuc
chuin hoéa sb liéu 13 cin cr vao ham phan bd cua cac sb liéu 1a co sé
khoa hoc chinh x4c. Cong thirc chuan hoa theo gia tri trung binh déi véi
cac duong cong dién tro suat 1a chinh xac.

2- ANN 4 Input la mé hinh ly twong

ANN 4 Input phuc hdi duong cong do ghi hong va ANN 4 Input
tinh tham s6 VLTH vé6i p=360 mau huén luyén 14 mé hinh 1y tudng.

Tinh ly twéng ciia mé hinh nay 13 dép Gmg duoc ca 2 yéu cau:
22



Thir nhat d&am bao két qua tinh ra 14 chinh xac;

Thit hai 1a thuyc hién duoc trong diéu kién do ghi hién tai, tinh
dugc chinh xac cac tham s6 VLTH cho tat ca cac giéng khoan trong
diéu kién do ghi hién tai.

(Tinh 1y twéng = tinh khoa hoc + tinh thyc tién).

3- ANN 4 Input dwoc thue tién chip nhan siv dung

- ANN 4 Input tinh cac tham s6 VLTH da dugc chép nhan.str
dung trong thdm do va khai thac khi phuong phap truyén thong khong
tinh dugc. Trong nghién ctiru dau khi thi tir “tinh ra duwoc chinh xac” dén
“duoc thyuc tién chép nhén str dung” la rat khac nhau. Co nghién ctru két
luan “tinh ra dugc chinh xac” thi khong ai phan ddi nhung van khong
duoc chép nhén st dung [52].

- ANN 4 Input phuc hdi duong cong do ghi hong duoc thuc tién
chap nhan.str dung nghia 1a cac duong cong do ghi hong sau khi duoc
ANN phuc hdi bé sung rdi dung dé tinh d6 rong. Két qua tinh d6 rong 1a
chinh xac va dugc str dung dé xay dung so do khai thac mé.

4- Hai bai todn hoan toan maoi

- Phuyc hoi dudong cong do ghi hong bang ANN (hudng méi);

- Tinh TPTH da mong magma trugc Kainozoi (6 Input)

(Luan 4n cong bd 2016, 2017 khi tac gia nudc ngoai khong
nghién clry, tac gia Viét Nam khac chua nghién ctu)

5- Tdc dung dinh huéng cho cdc nghién ciru khdc

Két qua cta luan 4n chi dung cho bai toan ¢ bon triing Nam Viét
nam.

Vi du bai toan du bao ning suét cia mot san pham thi Nguyén 1y

phtt hop c6 thé 1a: Piéu kién thd nhudng, khi hau cua ving du bao phai
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twong ty diéu kién thd nhudng, khi hau ciia ving lay sb liéu, xay dung
tap huan luyén. Ham phéan bd cua cac Input c6 thé 1a cac ham cap sd
nhan... Nhung két qua nghién ctru cta luan 4n van c6 tac dung dinh
hudng cho cic nghién ciru khac. Pinh hudng d6 1a: Phai dua ra diéu
kién can va du cia THL. Chuén héa s6 liéu phai xudt phat tir ham phan
bd cta cac Input.

6- Ning cao vai tro cua dwong cong DVLGK trong nghién ciru
dia chit ddu khi

Két qua nghién ciru thu dugc 1a:

“Hai giéng c6 dic diém dia chat dau khi gidong nhau khi va chi
khi cac duong cong DPVLGK cua 2 giéng c6 ham phéan bd gidng nhau”.
Pay la két luan dung, 1a co s khoa hoc dé tim giéng thoa man nguyén
Iy pht hop dé xay dung tap huan luyén. Két qua nay phan anh méi quan
hé ban chat giira dia chat véi hé thong cac dudng cong DPVLGK, phan
anh mdi quan hé bién chung gitta Toan hoc va Dia chét, mot két qua tbt
{mg dung toan hoc nghién ciru dia chat dau khi.

Hwéng nghién ciru tiép

Lun 4n tinh cac tham s& VLTH va trit lugng cho mo dau da
duoc phat hién. Co6 thé mé rong ung dung ANN sang linh vuc tim kiem

phat hién dau khi nhu xac dinh yéu t6 thanh hé, xac dinh dudng cong ap
suét mao dan. ..
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