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TOM TAT

Trong béi canh nganh dau khingay cang cht trong dén viéc téi uu hda qud trinh phan tich va dién
gidi di liéu dia chat nham nang cao hiéu qua tham do va khai thac, cac phuong phap hoc may
(machine learning) da va dang khang dinh vai trd quan trong trong viéc xt ly khéi lugng Ién dir
liéu dia vat ly co tinh da chiéu va phuc tap. Su phét trién clia cac ky thuat hoc khéng gidm sat da
md& ra nhiéu hudng ti€p can mdi trong viéc khai thac tri thic tiém an ti di liéu giéng khoan ma
khong phu thudc hoan toan vao kinh nghiém chli quan ctia chuyén gia. Trong sé do, thuat toan
Self-Organizing Map (SOM) dugc danh gid la mét cong cu hiéu qua nhd kha nang thuc hién phan
cum dong thai bao toan maéi quan hé phi tuyén gitia cac bién dau vao va truc quan hoa di liéu da
chiéu dudi dang ban doé hai chiéu dé dién giai.

SOM da dugc tng dung réng rai trong nhiéu linh vuc ctia nganh dau khi, bao gém phan loai thach
hoc, nhan dang méi truong tram tich, phan chia don vi dong chay thay luc, dy doan dac tinh tang
chura, phan tich dir liéu dia vat ly logs va hé trg xay dung mé hinh via. Thong qua viéc biéu dién
cau trdc phan béd ctia dir liéu trén khoéng gian ban d6, thuat toan nay gitip cac nha dia chat va ky
sumo nhan dién dugc cac mau dac trung, lam rd mai lién hé gilra cac tham s6 dia vat ly va ho trg
qua trinh ra quyét dinh trong diéu kién dir liéu phic tap va khéng chac chan.

Bai bao nay trinh bay két qua nghién cliu ing dung thuat toan Self-Organizing Map trong phan
cum dir liéu logs giéng khoan nham xac dinh cac nhom thach hoc cé tiém nang. DU liéu dau vao
bao gébm cac dudng cong dia vat ly dac trung clia giéng khoan, dugc tién x(r ly va chudn hoa trudce
khi dua vao mé hinh SOM dé hudn luyén va phan tich. Két qua nghién ciu cho thdy SOM c6 kha
nang phan tach hiéu quéa cadc nhom di liéu cé dac diém tuong dong, phan anh dugc tinh dj thé
cla tang chiia va hé trg nhan dién cac khodng co tiém nang chia hydrocarbon. Nhimg két qua
dat dugc da chiing minh tinh kha thi va hiéu qua ctia SOM trong x{ ly dir liéu dia vat ly, dong thaoi
cung cap thém co sé khoa hoc phuc vu cong tac du bao, danh gia tiém nang giéng va nang cao

do tin cay trong qua trinh tham do va khai thac dau kh.
Tur khoa: Ban do tu té chiic, phan cum thach hoc, hoc mdy, mang no-ron nhan tao, dia vat ly

GIGI THIEU

Ban d6 tu t§ chitic (Self-Organizing Map - SOM) la
mot dang mang no-ron do Teuvo Kohonen phét trién
vao dau nhiing nam 1980. SOM thudc nhém thuit
toan hoc khong gidm sat, noi ma hé théng tu hoc cach
sdp xép va biéu dién dit liéu ma khong can dén thong
tin nhéan trudc. Diéu ddc biét & SOM la kha nidng anh
xa céc dii liéu da chiéu phic tap vé mot khong gian
hai chiéu hodc ba chiéu truc quan hon, d6ng théi van
bao toan dugc méi quan hé hinh hoc gitia cac diém di
liéu goc. Trong d6, SOM dugc xay dung nhu mot mo
hinh mang no-ron ¢6 kha ning hoc canh tranh, trong
d6 cic no-ron dugc sdp xép thanh mot 1udi hai chiéu
va sé tu diéu chinh trong s6 dé biéu dién ciu tric cta
khong gian di liéu dau vao .

Viéc phan cum tuéng da (facies classification) truyén
théng chu yéu thuong phu thudc vao kinh nghiém
chuyén gia va cdc phuong phap thong ké cd dién, vén

dé bi sai léch khi di liéu ¢6 tinh phi tuyén manh hodc
binhiéu. Nhung ban d6 SOM, véi kha nang tu t6 chiic
va bdo toan cdu triclan cin ctia dii liéu, cung cdp mot
giai phap truc quan, hiéu qua va linh hoat hon trong
viéc nhan dién cdc kiéu mau trong dii liéu dau vao tu
dit liéu logs nhu dudng cong gamma ray, mat 4o, song
am,... Tl bang dit liéu ghi nhat ky nay, cacloai da ¢ do
sau cu thé sé dugc phén loai thanh cac loai d4 facies
khéc nhau.

Qud trinh minh giai thong thuong sé t6n rit nhiéu
thdi gian va cong stic. SOM chic chin 1a mot gidi phéap
cho van d€ nay vi n6 loai bo viéc minh giai tha cdng
ton thoi gian. SOM sé dé dang phén loai cac khoang
da thanh cac loai d4 facies cu thé ciing mét lac 2.

Bén canh d6, viéc két hgp SOM véi phuong phap phin
cum khdc nhu phan cum phan cép (hierarchical clus-
tering) gép phdn ning cao chat lugng phén tich, tii d6
mang lai cai nhin r6 rang 6 nhiing ving di liéu chinh

Trich dan bai bao nay: Tung P S, Anh TV V. Ung dung thuat toan hoc may Self-Organizing Map dé
phan cum thach hoc. VNUHCM J. Eng. Technol. 2026; 9(3): 3294-3301.
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xac hon vé cdu truc dia chat dudi long dat, yéu t6 then
chdt trong viéc danh gia va khai thac tai nguyén déu
khi’.

Hién nay, nhu cu tich hgp cac ky thuét hoc may vao
md hinh m6 phong dia tang va dia chit s6 dang ngay
cang ting. Thuat todn SOM c6 thé dong vai tro 1a
cau noi gitia di liéu thuc nghiém (dugc lay tir giéng
khoan) va m6 hinh héa dia chit bdng cach hé trg phan
nhém di liéu mot cach khach quan va c6 cin cti4-°,
Do d6, viéc nghién ctiu va 4p dung Self-Organizing
Map trong bai toan phan cum 14 c6 y nghia vé mét hoc
thuét va gia tri thuc tién cao trong hoat dong thaim do
va khai thdc dau khi hién dai.

PHUGONG PHAP NGHIEU CUU

Ban dé tu té chuc (Self Organizing Map)
Thuat toan SOM la mot tdp con clla mang no-ron
nhén tao (ANN), thuc hién dua trén thuit todn hoc
khong giam sét, thuoc nhém no-ron hoc canh tranh
dugc st dung d€ huén luyén dii liéu ddu vao. Thong
thuong muc dich chinh ctia SOM la ty dong phan cum
va gidm chiéu dii liéu nhung van giti toan ven ciu tric
dit liéu. Qua trinh nay dién ra trong hai giai doan
chinh:

Giai doan 1: SOM dugc huén luyén trén mot tap di
liéu ddu vao V cy thé ma khong cin nhan, sau d6 qua
moi 14n hudn luyén dugc cap nhat trong s6 W dé c6
su lién két gitta cac diém di liéu tuong dong vé kich
thudc va tinh chit.

Giai doan 2: Ban d6 da huén luyén c6 thé dugc hiéu
chinh hodc phan cum di liéu d4u vao dé€ phan loai
thanh cac nhém c6 cung dic tinh (vi du: cic 16p dia
chét thach hoc).

Qua trinh huan luyén SOM

DAu tién, ching ta ldy mot tdp hgp cac vecto ddu vao
(diiliéu) va trinh bay né trén mét luéi ban d6 ’n’ chiéu.
Déi voi hinh vudng (Square SOMs) va hinh luc giac
(Hexagonal SOMs) & dudi dang 2D dugc tinh bang
cong thtic sau :

T6ng s nut = Tong s6 chiéu?
V6ihinh cdu (Spherical SOMs) trén hinh hoc geodesic

domes”:

N=7f2%10+2 (01)
Trong do:

o f:]a tin s6 chia nho tam gidc

o N:s6 dinh tam giac
Mot hinh da dién déu icosahedron cé:

o 20 mit (tam gidc).

o 12 dinh.
e 30 canh.

Voif=1
S6 mét tam giac:

M =20 % f? (02)

Cong thiic xac dinh s6 canh trong moi da dién déu:
v6i N (dinh), M (mit), C (canh):

N+C =M+2 (03)

V6i mbi nut trong ban d6 déu c6 1 gid tri trong s6 cho
vectd dau vao khac nhau. Trong qua trinh huén luyén,
mbi trong s6 tuong ting véi moi nut sé cé gia tri ngau
nhién va két qua ctia ban dé da hudn luyén sé khac
nhau.

D61 v6i méi muic dit liéu diu vao, “Best Matching Unit
(BMU) ” dugc tinh todn .Gia tri nay dugc tinh bing
khoéang cach Euclidean gitia vecto trong s6 cia moi
nut va vecto dau vao da chon nhu sau:

Distance = \ /Y120 (Vi — W;)? (04)
Khoang cach Euclid dugc st dung lam tiéu chuidn dé
so sanh. Gia tri khoang cich ngan nhit sé dugc chon
la gia tri BMU. Sau qua trinh tinh gid tri BMU, sé xac
dinh ban kinh viing 1an cén thi theo thong thudng dé
chon mot viing bén kinh 1an c4n ban d4u d€ cap nhit
trong s6 xung quanh nd, chon bén kinh ban ddu béng
cdng thiic:

No-ron dugc chon 1a BMU sé dugc cip nhét trong
$0.Trong s6 ciia BMU sé dugc cip nhat theo cong thiic
sau:

W' = Wo -+ 60Lo (Vo — Wo) (06)

V6i Ly 1a téc do hoc ban diu (Intital Learning rate),
6 la Hé s6 anh hudng ctia khoang cach tii no-ron dén
BMU dugc tinh theo cong thic:

—distance?

6p =exp 20_3

(07)
Vé sau, khi mang da c6 trét tu, viéc cap nhat qua nhiéu
no-ron sé lam mit tinh phén biét chi tiét. Do d6, ving
lan can cin dugc thu hep, nham cho phép SOM diéu
chinh trong s6 chinh xdc tai tling vi tri.

Su thu hep ctia ban kinh viing l4n c4n theo s6 14n huén
luyén dugc tinh theo cong thic:

O; = Op exp (—%) (08)

Diéu chinh trong s6 W’sao cho tién gan hon dén Vg
v6i muc thay d6i duge kiém sodt béi t6c do hoc Lo,
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gid tri Ly ban ddu thong thuong dugc st dung tii (0.1-
0.5). Sau khi hiéu chinh trong s6 BMU, tiép tuc lap lai
quy trinh cap nhat trong s6 tii cong thiic (1), véit =1
va ting tiép tuc cho nhiing lan 1ap sau. T6c do hoc sé
gidm dan theo cong thic:

L, =Lyexp (—%) (09)

Trong do:

o t:lasdlan ldp hién tai

o Lglatdc do hoc ban dau

o N:T8ng s6 1an lap (number of iterations)

o A: la hing s6 thdi gian (constant), dugc tinh
béng:

_ N
" logoy

(10)

Ban d4u, L;16n lam cho trong s6 thay d&i nhiéu, giap
SOM hoc nhanh. V€ sau, L; nho dén giup SOM dan
6n dinh, tranh bi dao dong qud nhiéu.Sau khi hiéu
chinh bén kinh theo tling 14n 13p tién hanh cip nhit
hé s6 anh hudng khoang cach

—distance?

207

6 =exp (11)
Cudi cung la hiéu chinh trong s6 sao cho gin gidng
véi dit liu dau vao:

W (t4+1) = W+ 6L (V, — W) (12)

Tuy vao dang ludi ma chon téng s6 14n lip N phut hgp
dé tiét kiém chi phi tai nguyén tinh todn va c6 két qua
chinh xac. Thong thuong s6 1an lap dugc chon téi uu
theo cong thitc thuc nghiém sé gép 500 1an s6 no-ron
dau vao. Tuy nhién, & mot tap d liéu 16n va da chiéu
thi s6 14n ldp nay la qua 16n sé kho khan trong viéc
tinh todn. Nén c6 thé giam bt d€ thuén tién cho viéc
tinh todn gid tri mong muén®.

Phan cum phan cap (Hierarchical clustering
algorithm)

Phan cum phan cdp la mot phuong phap chia nhéom
dit liéu ma khong can biét trude c6 bao nhiéu nhém
ma tuy thudc vao déc tinh tuong dong ctia di liéu.
Thuit todn nay dugc thuc hién bing cich xay dung
mot ciu tric gidng cdi cay nhiéu ting, mdi ting tuong
ung v6i khoang cach diém dit liéu khac nhau tit d6 s6
cum ciing dugc phan chia khac nhau.

Trong Hinh 1, néu cit trong doan déu tit trén xudng
thi dugc 2 cum 14 ABC va DEFG. Néu cit tit phan gach
nét dut sé c6 3 cum ABC, DE va FG. Con tuy thudc

vao muc dich d4u ra, néu mudn phan cum chi ti€t hay
don gian.

Trong nhiing bai todn tinh toan phan cum phan cip,
cach tinh khoéang cach trong khong gian da chiéu
dugc phén thanh 2 loai:

Lién két don (single link): Pay la phuong phap phan
cum dya trén mét cdp diém gin nhau nhét gitia cac
cum, tit d6 gép cum lai thanh mot 16n.

Lién két don chinh 1a chon ra cip diém ngén nhit cta
hai cum A va B so vdi cdc diém con lai clia cdc cum
khac, tii d6 gop thanh cum AB.

Lién két toan bo (Complete Link): Ngugc lai véi lién
két don, phuong phdp nay la dya trén mot cip diém
xa nhét gitta cdc cum. Bang cich chon cdp diém nao
xa nhét gitia cdc cum la gdn nhau hon thi nhém cac
cum d6 lai v6i nhau 19,

DU LIEU

Véi dit liéu dau vao la cac di liéu lién quan t6i dia vat
1y giéng khoan. Hinh 3 biéu dién céc gia tri v6i do sau
bat dau 1a 500m va do sdu cubi cung 1 4950m. Bon
dii liéu 1a két qua qua trinh ghi lai nhit ky bao gom
la nhéit ky gamma ray (GR), nhat ky mat d6 (RHOB),
nhat ky 4m thanh (DT), nhat ky neutron (NPHI).
Luu y : Nhat ky am thanh (DT) bao gom thdi gian
truyén song nén (DTC) va thoi gian truyén song cit
(DTS).Trong qud trinh nghiéu ciiu, tac gia thy trong
quaé trinh phin cum so cdp thi thoi gian truyén séng
nén (DTC) sé dugc uu tién hon song cit (DTS). Boi
song nén nhay véi d6 rong va céc thanh phin ma tran
da, diéu do sé giup d€ dang phan biét sy khac nhau rd
rang vé loai thach hoc.

KET QUA VA THAO LUAN

Trong nghiéu ctiu nay, Tac gia da lya chon mang SOM
va thuc hién trén ciu truc hinh luc gidc (Hexagonal)
va hinh cu (Spherical). Céc tham s6 ddu vao quan
trong cin luu y bao gém la:

« Kich thudc cta hinh luc gidc (n*n) = 30*30
» Bén d6 s6 nut ctia hinh ciu = 642 nat

« S6 lan lap N=70000

o T6c dd hoc Ly =0.5

Két qua ctia qué trinh huén luyén SOM dugc biéu dién
6 Hinh 4.

Tac gid da nhan thdy tu ban d6 (Hinh 4a va Hinh 4b)
14 nhiing vién d4m thé hién khoang céch 16n trong
khong gian da chiéu gitia hai nut lién ké. Con nhiing
vién nhat 13 thé hién khoang cich nho va thé hién 2
nut lién ké c6 thudc tinh giéng nhau.

0] day, dya vao Hinh 5 nhén thdy tai phdn cum thu 6-
7 cho thdy gié tri Randomness Ratio ddn phing hon, it
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Hinh 1: So d6 cay (dendrogram)®.
Hierarchical Clustering
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Single Link Complete Link

Hinh 2: C4ch tinh toan khoang cach dir lieu '°.

su giam manh cho théy tai s6 phan cum nay dii liéu da
c6 sy lién két cdu truc chit ché. Nén tac gia da chon 7
phén cum, dé thyc hién budc phan cum phan cdp cho
2 cdu truc.

Dua trén két qua phin cum SOM (Hinh 6a va
Hinh 6b) két hop véi dit liéu log (Hinh 3), cic nhém
thach hoc dugc du doén nhu sau:

« Cum 1: C6 gi4 tri GR thdp (< 50 API), DTC
trong khoang 75-80 ps/ft, NPHI xap xi 15% va
duong RHOB khong chénh léch nhiéu. Nén
cum 1 c6 thé dy dodn 13 tiém ning nhét chia
hydrocacbon, loai d4 & day da phén sé la cat két
sach.

o Cum 2: V6i tép dii liéu nay la nhiing dit liéu bi
nhiéu hodc khong c6 gia tri do dugc, biéu dién
la-999. Nén cum 2 sé khong du doan dugc cum
thach hoc vi chua du s6 liéu.

o Cum 4, 5, 6 va 7: Ddc trung bdi gia tri GR cao
(86-134 API), NPHI & mtic 30-40% va DTC >

110 ps/ft. Du doan cao thanh phén thach hoc &
khu vyc cum nay dan xen ké nhau nay sé la sét
ngdm nudc vi gia tri NPHI va GR déu cao ¢ khu
vic cdc cum nay. Do ciing chinh 13 dic trung
cla tang sét. Va day ciing chinh la thanh phan
chiém phan cum 16n nhét ctia giéng.

o Cum 3: C6 GR tii 55-63 API, NPHI dao dong
10-20%, RHOB khoang 2,6 g/cm? va DTC tit
69-77 us/ft. Du dodn tai cum 3 c6 gid tri NPHI
va RHOB ndm trong khoang xuat hién ctia d4
cacbonat, nhung v6i DTC ndm trong khoang gia
tri nay c6 thé1an it sét. Va da cacbonat da phan
c6 thé du doén 1a dolomite 14n it sét.

Dé danh gid do chinh xéc cua 1 mo hinh , tac gia do
d6 chinh x4c bang ty 1¢ phan loai trung binh ctia k gdn
nhiét (k - nearest nodes accuracy).Trong d6 , gia tri k
thay ddi tit k=1 dén k=6.

Bang 1 trinh bay két qua d6 chinh xac ctia 2 ciu truc
ctia SOM. Két qua cho thiy ca 2 déu dat két qua cao
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Hinh 4: a: Ban d6 dudng cong dau vao Hexagonal SOM; b : Ban d6 dudng cong dau vao Spherical SOM
[Nguén: Xudt tir phdn mém Interactive Petrophysics (IP), Nhom tdc gia.]

Bang 1: D chinh xac ctia cac mé hinh SOM hinh luc giac va hinh cau dua trén nit gan nhat va trung binh cac nut

lan can.
Gia trik Closest Node Average Average Average Average Average
Loai (k=1) closest 2 closest 3 closest 4 closest 5 closest 6
SOM node (k=2) node (k=3) node (k=4) node (k=5) node (k=6)
Hexagonal 97.37% 96.59% 96.33% 96.08% 95.87% 95.68%
SOMs
Spherical SOMs 98.54% 97.42% 96.99% 96.72% 96.62% 96.51%

[Nguon: Xudt tif phan mém Interactive Petrophysics (IP), Nhém tdc gid.]
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Cluster Groups Randomness
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Hinh 5: Biéu d6 phan b cum theo chi s6 ngau nhién. [Nguén: Xudt tirphdn mém Interactive Petrophysics (IP), Nhém
tdc gid.]

Hinh 6: a : Ban d6 phan cum phan cap clia Hexagonal SOM; b : Ban d6 phan cum clia Spherical SOM. [Nguén: Xudt
tir phdn mém Interactive Petrophysics (IP), Nhém tdc gid.]

Facies |Value |TextValue |Color |
1 1 catkét

2 2 khong xac dinh

3 3 dolomite

- - set

5 5 sét

6 6 sét

7 7/ set

Hinh 7: Két qua du doéan thach hoc véi s6 mau hién thi trén ban d6 SOM. [Nguén: Xudt to phdn mém Interactive
Petrophysics (IP), Nhém tdc gia.]
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& nut gan nhét (Closest Node) v6i Hexagonal SOM 1a
97.37% va Spherical SOMs la 98,54%. Khi m& rong
pham vi danh gid d6i véi trung binh cdc nit 14n cén,
d0 chinh xéc ctia ca 2 c6 xu hudng giam nhe.

Su giam nhe d¢ chinh xac khi tang s6 lugng nut lan
can c6 thé dugc giai thich bsi hiéu ting bién. Trong
cic ban d6 SOM phiéng, cic nut & ria c6 it ling giéng
hon, dan dén sai 1éch nho trong qua trinh cép nhat
trong s6. Diéu nay khong xudt hién trong Spherical
SOM do cdu tric khdng bién clia bé méit cdu.Nhin
chung, két qua ctia Spherical SOM sé nhinh hon so véi
Hexagonal SOM & hiu hét cdc mic trung binh. Diéu
nay cho thay ciu tric cia SOM khong anh hudéng l6n
dén qua trinh phan cum thach hoc.

KET LUAN

Két qua nghién ciiu cho thdy thuét toan Self-

Organizing Map (SOM) 1a mét cong cy hiéu qua trong
viéc phén tich va phin cum di liéu dia vat ly giéng
khoan. V6i kha nang tu t8 chiic va bao toan ciu tric
lan can cta di liéu, SOM gitp xac dinh r6 rang cac
nhoém thach hoc ¢é déc trung khac nhau, qua d6 hé
trg danh gia tiém ning tdng chlia mot cach khach
quan va tric quan hon. So sanh gitia hai ciu tric ban
do6 cho thdy SOM hinh ciu (Spherical SOM) cho do
chinh xdc cao hon so véi SOM hinh luc giac (Hexag-
onal SOM), do han ché dugc anh hudng cua hiéu ting
bién trong qu4 trinh huén luyén.
T6ng thé, nghién ciu ndy da ching minh tiém ning
ung dung rong rii cia SOM va khing dinh vai tro
quan trong trong viéc xt Iy va phan tich khoi lugng
16n dii liéu dia vat ly trong nganh dau khi.

DANH MUC TU VIET TAT

o SOM: Self-Organizing Map (Ban dé6 tuy t6 chiic)

o ANN: Artificial Neural Network (Mang no-ron
nhén tao)

o BMU : Best Matching Unit

« GR: Gamma Ray

« RHOB: Bulk Density

o NPHI: Neutron Porosity

o DT: Sonic Transit Time

o DTC: Compressional Sonic Transit Time (Thai
gian truyén séng doc)

o DTS: Shear Sonic Transit Time (Thsi gian
truyén séng ngang)

PONG GOP CUA CACTACGIA

Tran Viét Viét Anh thuc hién thu thap va xt ly di
liéu, xay dung mo hinh Self-Organizing Map, phan
tich két qua va soan thao ban thao bai bdo. Pham
Son Tung dinh huéng nghién ctu, goép y hoan thién
phuong phap, kiém tra tinh khoa hoc ctia két qua va
chinh stia n6i dung ban thao. Tét ca cac tac gia da doc
va théng nhdt véi phién ban cudi cing ctia bai béo.

TUYEN BO XUNG POT LOI iCH

Tac gia cam két raing khong ton tai bt ky xung dot lgi
ich nao lién quan dén viéc thuc hién nghién ctu va
cdng bo két qua cua bai bao nay.

LO1 CAM ON

Nghién ctiu dugc tai trg bsi Dai hoc Qudc gia Thanh
phé H6 Chi Minh (PHQG-HCM) trong khuon khé
DéE tai ma s§ C2026-20-20.
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ABSTRACT

In the context of the petroleum industry increasingly emphasizing the optimization of geologi-
cal data analysis and interpretation to enhance exploration and production efficiency, machine
learning techniques have demonstrated significant potential in processing and analyzing large vol-
umes of complex, high-dimensional geophysical data. The advancement of unsupervised learn-
ing approaches has introduced new opportunities for extracting hidden knowledge from well log
datasets without relying solely on subjective expert interpretation. Among these approaches, the
Self-Organizing Map (SOM) algorithm has emerged as an effective tool due to its capability to per-
form clustering while preserving the nonlinear relationships among input variables and visualizing
multidimensional data in an interpretable two-dimensional representation.

SOM has been widely applied in various petroleum engineering applications, including lithology
classification, sedimentary environment identification, hydraulic flow unit delineation, reservoir
property prediction, well log interpretation, and reservoir modeling. By projecting complex data
structures onto a topological map, this algorithm enables geoscientists and reservoir engineers to
identify characteristic patterns, reveal relationships among geophysical parameters, and support
decision-making processes under conditions of data complexity and uncertainty.

This paper presents the application of the Self-Organizing Map algorithm for clustering well log
data to identify potential lithological groups. The input dataset consists of selected conventional
well logs, which were preprocessed and normalized prior to SOM training and analysis. The re-
sults demonstrate that SOM effectively separates data into clusters with similar characteristics,
thereby capturing reservoir heterogeneity and facilitating the identification of intervals with po-
tential hydrocarbon-bearing properties. The findings confirm the feasibility and effectiveness of
SOM as a tool for geophysical data analysis and provide additional scientific support for well po-
tential assessment and prediction, ultimately improving the reliability of decision-making during
petroleum exploration and development activities.

Key words: Self-Organizing Map (SOM), lithological clustering, machine learning, artificial neural
networks, well log analysis
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