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Al trong Quan ly, Tham do va

Khai thac Khoang san
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Tong quan vé Vien tham, GIS va Al

Vien tham (Remote sensing)

Viéen tham la cdc cong nghé cam bién dua trén vé tinh hodc may bay
dé phat hién va phan loai cac vat thé trén Trai Dat. N6 bao gom bé mat
Trai Dat, bau khi quyén va dai duong, dua trén viéc truyén tinh hiéu (vi
du nhu burc xa dién tr). N6 c6 thé duoc chia thanh vién tham "chu
dong" (khi tin hiéu dugc phat ra tlr vé tinh hodc may bay tgi vat thé va
su phan xa cua né dugc cam bién phat hién) va vien tham "thu dong"
(duva va nang luong tu nhién nhu mat troi) [Schowengerdt, 2007;
Schott, 2007; Liu, 2009; Guo, 2013].

Hé thong Thong tin Dia ly (GIS)

Hé thong Thong tin Pia ly (GIS) la mot hé thong may tinh phan tich va
hién thi thong tin dugc tham chiéu theo dia ly. Hé thong nay st dung
di liéu dugc gan véi mot vi tri duy nhat [USGS, 2025].

Tri tué nhan tao (Al)

Tri tué nhan tao la kha nang cta cac hé thong may tinh thuc hién cac
nhiém vu lién quan dén tri théng minh ctia con ngudi, nhu hoc tap, suy
luan, gidi quyét van dé, nhan thic va dua ra quyét dinh [Russell &
Norvig, 2021].
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©~ VaitrocuaVien tham, GIS va
Al trong nganh khodng san

1 2
Hé thong tram quan trac moi Tro ly Al cho linh vuc dia chat
truong & loT (cho dao tao hoac san xuat)

Giam sat moi truong cong nghiép va dé C4 nhan héa hoat dong dao tao va
thi theo thai gian thuc, dac biét khi thai ¢ van cho kj su va cong nhan
& khi nha kinh, nham gidp doanh nghiép dya trén mo-dun Al chuyén sau.
kiém soat tot hon tac dong moi truong,
trdnh vi pham phdp luat, t6i wu van
hanh, hudng dén phat trién bén virng.

3
Nén tang Al dia chat cong nghiép
Két ndi dir liéu dia chat tlr nhiéu nguon, tiéu chuan khac nhau trong doanh
nghiép, t6 chirc. Tich hgp va chuan hdéa dir liéu dia chat t&r nhiéu dinh
. dang.“Xudang Al” (Al factory) dé xay dung cac &ng dung dia chat chuyén biét.
sl o | Mo phdng dia chat nang cao va xay dung mo hinh 3D chinh xac hon. Tao mot hé
sinh thai dir liéu tong thé, giai quyét van dé phan manh thong tin.

2016 AN —
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Phat hien & Khoanh vung

C6 thé giup phat hién va khoanh
vung cac khu vuc cé tiém nang
khodng san mot cach nhanh
chong, chinh xac, tiét kiém thoi
gian va chi phi.

6

"~ Vaitro cua Vien tham, GIS va
Al trong nganh khodng san

5
Hé thong thi gidc may cho an
toan cong nghiep & do thi
Phat hién sém céac bat thuong trong
moi trudng cong nghiép va do thi
(chay, nd, hanh vi nguy hiém...). HO
trg giam thiéu tai nan, su co, va rui
ro san xuat. HOo trg diém danh
nhanh, chdm coéng gio lam viéc.

Hé thong Al bao ton & truyén tai tri thirc chuyén gia

Luu gilr kién thire cta cac chuyén gia ky cuu trong t6 chirc va truyén lai cho
thé hé sau mo6t cach cé hé thong. Giam that thoat tri thirc khi chuyén gia

nghi viéc hodc nghi huu.Xay dung “bd ndo tap thé” bén virng cho t6 chrc.
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Thach Thire Trong Ung Dung
Vien Tham, GIS va Al

1
Chat lvgng & Kha dung dir liéu

Do phan giadi han ché clta anh vé
tinh, anh hudng tir diéu kién thoi
tiét (may, swong mu) va tham thuc
vat, su thiéu hut dir liéu mat dat
chinh xac dé hiéu chinh va xac
thuc thong tin.

3
Do phurc tap dia chat

Giai thich cac cau truc dia chat
phirc tap chi dua vao dit liéu viéen
tham van con nhiéu thach thirc. Al
can luong 16n dir liéu dao tao dac
thu cho céac kich ban dia chat.

2

Chi phi & Chuyén mon

Pau tu ban dau Ién vao phan
mém, phan cirng chuyén dung va
yéu cau do6i ngl nhan luc cé kién
thirc sau rong vé vien tham, GIS,
Al va dia chat dé van hanh, phéan
tich dir liéu hiéu qua.

4
Tich hop & Tiéu chuan héa

Khé khan trong viéc tich hgp va
dong bo hoéa dir lieu tir nhiéu
nguon khac nhau (vé tinh, UAV,
khao sat dia vat ly, khoan), thiéu
cac tiéu chuan chung vé dinh
dang va phan tich dir liéu.

20%

*a

15. A%
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D{r lieu
Vien Tham

Bang tan Landsat 7, 8 va Sentinel-2

Bang tan ASTER va Landsat
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Ung
dung
Viéen
Tham,
GIS

Xay dung
ban do6 ddi

dda bién doi
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(a) Ban do Ai Cap don gidn hoéa cho thay cac don vi dia mao chinh va vi tri cia khu vuc nghién ctdu, (b) Anh vé tinh
Google cho thay dia hinh chinh va cac khe sudi cua khu vuc nghién ctru véi khoi da granit tré Umm Naggat (NYG) & trung
tam, va (c) ban do6 dia chat cua céc don vi d4 10 thién trong khu vuc Umm Naggat (Mohamed Aly va cong su, 2024).
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Ung dung Vién Théam, GIS

Xay dung ban d6 thach hoc
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Ban do dia chat va ban do dac diém thach hoc xay dung bang phuong phéap False color composites (FCC) tir anh vé tinh (a)
sentinel-2 RGB b6-b2-b12 va (b) ASTER RGB b9-b8-b5. TR = trachytes, BTG = mafic-rich biotite granites, AFG = mafic-poor alkali
feldspar granites, ABG = albitized granites, OG = older granites, MV = metavolcanics, MGD = metagabbro-diorites, MSD =
metasedimentary rocks, and SP = serpentinites (Mohamed Aly va céng su, 2024)..
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Ung dung Vién Tham, GIS
Xay dung ban do6 dai bién da bién doi
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a) Ban d6 tich hop céc khoang véat bién d6i [én anh ASTER. b) San pham cudi cung ban do bién dai nhiét dich va phan
chia cau tric ving Umm Naggat (Mohamed Aly va cong su, 2024) (Mohamed Aly va cong su, 2024).

Made with GAMMNA


https://gamma.app/?utm_source=made-with-gamma

Ung dung GIS, Al

Ban do trién vong khoang san (MPM)

M6 hinh truyén thong o
Vien tham

geachemical evidence geological evidence
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Source: Geological Survey of Finland GTK
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Ung dung GIS, Al

Ban do trién vong khoang san (MPM) — Phuong phép thanh lap
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Vi du nghien cuu

Vung Plei Meo area & cao nghién mién trung Viét Nam
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107°44'40

14°20'16 14°20'16

Vung nghién ctu cé dién tich 378,5 km2.

Dia hinh dac trung béi dia hinh nui cao va
do phan cat dang ké, vdi su chénh léch
do cao I6n (300 = 1700 m).

Khu vuc nghién ctu tirng duoc bao cao
cd mudi mach quang véi trir lvong da
dugc ching minh khoang 5.600 tan.
Ngoai ra, nhiéu phat hién da bdo cédo su
xuat hién va khoang hoa cuta Bi, Mo va Sn
trong khu vuc nay; nhirng kim loai nay
thuong lién quan dén khodng hda quang
vonfram) [Nguén Canh Bién
Nguyén Chi Vi (2009)].

(2006),
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Vi du nghién cuu
D{ liéu — Thong tin dia chat

107°35E 107°3725"E 1073950 107°42'15"E

C6 nam hé tang dia chat va bay phirc hé dia chat, véi da xam
nhdp magma chiém phan I6n dién tich, chiém gan 60%,
khoang 210 km>.

14728'40°N

14°2120"N

Cac hé tang tram tich da dang va phan bd theo tudi tur
Proterozoi dén Kainozoi. Cac phirc hé magma xam nhap cé
tudi t&r Paleozoi dén Kainozoi. [Nguén Canh Bién (2006),
Nguyén Chi Vi (2009)].

14°2720°N

14°25'N
147 25N

Quang vonfram duoc cho la co6 lién quan chat ché véi da
magma xam nhap cua phirc hé xam nhap Ba Na va cac hoat
dong pha huy kién tao do cac dut gay DB-TN va B-N gay ra.
Céac nghién ctru trude day da xac dinh rang khoang héa quang
wolframit-thach anh dugc hinh thanh trong diéu kién nhiét do

14722'40"N
14722'40°N

R
g
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¢+ . trung binh (195+326°C), tap hop khoang hdéa bao gom
Y o wolframit, cassiterit, pyrit, chalcopyrit, bismuthinit, bismutit,

topaz, hematit, ilmenit va fluorit.
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Vi du nghién cuau

So d6 phuong phap xay dung mo hinh Al MPM trong nghién ctru

164 vi tri xuat hién khoang san va khong xuat hién khoang san
crossvaliaation OUTPUT LAYER dugc chon 1am bién muc tiéu, duge sir dung dé tao ra mot tap
di¥ liéu [Nguén Canh Bién (2006), Nguyén Chi Vi (2009)].

INPUT VARIABLES

Rirng Ngau Nhién la mot tap hop céc cay quyét dinh.

Train Data

Cart la mét ky thuat hoc may c6 giam sat, la mé hinh mot cay
quyét dinh pho bién dugc ap dung dé du doan hiéu qua céac bién
muc tiéu dinh tinh.

SPARC la mét mo hinh cay quyét dinh gilp tang toc qua trinh
tao cay quyét dinh.

Made with GAMMNA
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Vi du nghién cuu

DU liéu — Hé thong dit gay — Ban d6 DEM

Doc theo cac dut gay, cac dadi dap vd, greisenization
va quartzization chira khoang héa vonfram va khoang
vat lvu huynh da dugc quan sat thay [Nguén Canh
Bién (2006), Nguyén Chi Vi (2009)].

Dé xac dinh vung anh hudng t6i wu cho viéc tham do
khoang san doc theo céc dut gady, cac vung dém da
dugc dua vao mod hinh & khoang cach tr 100m dén
500m doc theo cac duong dat gay ciia moi hé thong,
dong vai tro la bang chirng thé hién cac bién phap
kiém soat cau trac doi véi qua trinh khoang hoéa.
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Vi du nghién cuu

Du liéu — Dia vat ly — bia Hba

Cac vanh phan tan thiéc, molypden va bismuth
phat trien manh va tap trung chd yéu trén da
granit xdm nhap cua phirc hé Ba N3, tao thanh
nhiéu d&i cé chiéu rong 20+200 m, trai dai
100+1000 m theo huéng Bac-Nam.

Céc di thuong dia vat ly cé kha nang lién hé thong
tin vé cac doi tugng dia chat dudi bé mat. Chung
da duoc sir dung dé nhan biét sy xuat hién cta da
xam nhap & d6 sau lién quan dén khoang hoda.

14°2720°N

14°22'40"N

14°29'40°N
T

14°25'N
1

14°25'N 14°2720°N 14°2940°N
I

14°22'40"N

107°35°E

107°3725'E 107°3930°E 107°4215°E

14°22'40°N

e

. -
14°20°20°N

5 [
10723850 1074215
B -s0 [ lss-40[ Jzo-25 [l <05
e Mineral Oceur. 45.50 [ Jao-3s5[ J1o-15 [l 15-20
Potassium anomalies 40-45[ J25-30 @ os-10

1 -
107236

4 Mineral Non-occur.

107°35°E 107°37'25"E 107*39°50"E
T T

107°4215°E
™ T

14°25N 14727 20°N

14°2290°N

pa i

4
‘A Y
Yy . f
. L a l. =
= " i - L B
° a . N a ol Y
= o
o =
= =

1074215
[l1ws-120[  Jeo0-75

¢ Mineraloccur. [ 015-15[ | 15-30 [l 75-00
Uranium anomalies M o0-105 [ ]45-60 [[00]3.0-45

10730 107°3725°E

4 Mineral Non-occur. l:l =14

14°2720°N

14°25'N

14°2940°N
T

107*3%50°E 107°42'15"E

107235
T

107°37'25"E
T

a'®
L

(Y \* W

14727 20°N

Mineral Occur.

Geochemical anomalies

=
= 12
SER T =
N o
= =
A A
ey
b =
= 13
E L A =
5 &, At L4 L : 2 N , * %
g 107°35E 1073725 107° 3850 107°4215" =
4 Mineral Non-occur. [ =3 [ J20-25[ |30-3s [0 45-50
e Mineraloccur. | |12-15[ |z5-30 |35-40 [l 6-9
Thorium anomalies [ 15-20 [ ]3-6 [ 40-45 9-12
=
f;;' 107*35'E 107°3725"E 107°39'50"E 107°4215°E
rﬂ I !
=
ry
Y
™ &
= . R £
=) =
S e 1=
i ] M
" .3 =
- At "o
® oM
e -:"
ry
= N . z
ﬁ n —3 ‘;‘I
= . =
. i 4
i e i
Y
n . . & . i F] N .
z
g N a 'y A =$
= " " e
:jl n ® a A Q
= . o, s A
A
- A A
" N A .
" 4+ £ =
- T F
F i i =
§ - . - " I M 4 L \ a ‘_ g
a 107°35E 107°37'25"E 107°39'50"E 107°42'15"E f‘g
Mineral Non-oceur. =75 = Tungsten (W) ::::::: Tin (Sn) ..»":‘.r Malypdenum (Mo} - :' " Bismuth (Bi}

Made with GAMMNA


https://gamma.app/?utm_source=made-with-gamma

Vi du nghién cuu

Khao sat hiéu suat cia mo hinh rirng ngau nhién trén tap dit liéu huan luyén va thir nghiém

Gia tri RMSE va MAE bat dau giam & 600 cay,
lan luot [a 0,33 va 0,22.

Ngudng phan loai chinh xac dugc xac dinh la
tot nhat & ngudng 600 cay.

Random Forest (Train Dataset)
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Vi du nghién cuu

Khao sat hiéu suat cia mo hinh CART trén tap dir liéu huan luyén va th&r nghiém

RMSE va MAE la thap nhat & moc cé 3 nit
quan sat trong CART vdéi lan luot [a 0,34 va 0,2.

CART (Train Dataset)

w 100 —8—ROC (%)
|
% gg . * ® ¢ ¢ * ¢ Correctly Classified
.= £ = = C Instances (%)
o 70
- O — el A
g g 60 = Kappa statistic (%)
£ S 50
é E 40 — N - «=R oot mean squared
0 30 error (%)
Q2 I TR ¥ 5 e 5 5 5 K
“6 20 ?.__‘_. o @ @ *—9 P P @ —Mean absolute error
10 1 1 1 1 1 1 1 1 1 ] (%)
1 3 5 7 11 15 =8=|ncorrectly
. . Classified
Number of observations at the terminal nodes Instances (%)
100 CART (Test Dataset) ROC (%)
S 90
"5,‘ 80 =t Correctly Classified
..6 g 70 Instances (%)
g = 60 \ o e e e e e A —u—Kappa statistic (%)
o
E o
5 > 5 ===Root mean squared
= ..5 error (%)
@
"-.5 ==i=Nean absolute error

(%)

1 3 5 7 11 15 =—@==|ncorrectly

Number of observations at the terminal nodes

Classified Instances
(%)
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Vi du nghién cuu

Khao sat hiéu suat cia mo6 hinh SPAARC trén tap di liéu huan luyén va thi nghiém

M6 hinh tot nhat cé 13 nat quan sat voi
RMSE la 0,35 va MAE [a 0,25

SPAARC (Train Dataset)

=R oot mean squared
error (%)

" 100 =l=ROC (%)
o 90 - .
2 80 - ¢ ¢ ® ——Corectly Classified
..6 = 20 Instances (%)
= S 60 — —— . == Kappa statistic (%)
£ 2 50
5 > 40 . R —— - - Root mean squared
= ..3 30 N ) NS N N error (%)
S | mm—
g 20 i_' o ~ .2". .\, , , =—he=ean absolute error
Q 10 1 1 1 1 1 1 (%)
2 4 7 1 15 —e—Incorrectly
Classified
Number of observations at the terminal nodes Instances (%)
100 SPAARC (Test Dataset) ROC (%)
4]
|
3
— Q === Correctly Classified
o £ Instances (%)
e O
g g =i Kappa statistic (%)
E o
Zz 3
Q
Q
b
[ F]

== \lean absolute error
(%)

== ncorrectly
Classified Instances

Number of observations at the terminal nodes (%)
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Vi du nghiéen cuu

banh gia mo hinh

M6 hinh trién vong khoang san la mot hé théng nhan dang mau nhi phan, mé hinh duoc danh gia bang the

confusion matrix trén tap di liéu huan luyén cling nhu trén tap di liéu thir nghiém.

TP

positive predictive power PP2 = — P

TN

negative predictive power NP2 =
TN+FN

CLA + Pexp

Kappa index K =

1_Pexp

classification accuracy CLA =

TP

sensitivity SEN =
TP + FN

TN

specificity SPE = N pp

the likelihood ratio index LLR =

TP+ TN

TP +TN + FN+FP

SEN
1-SPE
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Vi du nghién cuu

Confusion matrix va cac thong s6 danh gia cia ba moé hinh MPM st dung tap dit liéu dao tao

Random Forest__|carT spaARc
50 43 43

Statistical index

True positive

True negative
False positive
False negative

Positive predictive value (%)

Negative predictive value (%)
Sensitivity (%)
Specificity (%)

Classification Accuracy (%)

Kappa

AUC

&)
w

—
o

o

83.33

86.89

86.21

84.13

85.12

0.7

0.912

58

17

3

71.67

95.08

03.48

77.33

83.47

0.67

0.8

99

17

2

71.67

96.72

05.56

77.63

84.30

0.68

0.778
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Vi du nghién cuu

Confusion matrix va cac thong s6 danh gid cia ba moé hinh MPM st dung tap dit liéu thir nghiém

Statistical index CART SPAARC
23 23 18

True positive
True negative 21 23 25
False positive 4 4 9

False negative 5 3 1

Positive predictive value (%) [REaLk 85.19 66.67

Negative predictive value (%) K 88.46 96.15

Sensitivity (% 82.14 88.46 94.74
Specificity (% 84.00 85.19 73.53
83.02 86.79 81.13

Classification Accuracy (%)

0.66 0.74 0.62

0.879 0.859 0.814
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Vi du nghién cuu

Pudng cong moé phong kha nang hoat déng cia mo hinh (ROC) va dién tich dudi dudng cong (AUC)
cla cac mo hinh MPM, a) tap dit liéu huan luyén; b) tap dir liéu thir nghiém

a)
100 —

80
60 —

40 -

Percentage of wolfram

20 -

0 -

—

U/

ROC of Train Dataset

-

— RF, AUC: 0.912
—— CART, AUC: 0.80
SPAARC, AUC: 0.778

Ba mo hinh déu hoat dong rat t6t trong pham vi 0,8-0,9. AUC ciia mo6 hinh RF dat murc cao nhat, trén tap di liéu

I I I I
0

I I I 1 I 1 I I
20 40 60
Percentage of wolfram mineral prospect map

I I LI
80

]
100

Percentage of wolfram

b)
100

80—:
60
40
20

0 -

ROC of Test Dataset

— RF, AUC: 0.879
—— CART, AUC: 0.859
SPAARC, AUC: 0.814

I | R PR I LI I L I LI I LI I

0 20 40 60 80 100
Percentage of wolfram mineral prospect map

huan luyén la 0,912 (xuat sac). Trén tap dit liéu thir nghiém dat 0,879 (t6t).

RF duoc chon dé xay dung ban d6 trién vong khoang san vonfram dua trén tinh on dinh cua chidng trong qua

trinh huan luyén va céc chi s6 AUC dat mirc cao nhat so véi 2 mo hinh con lai.
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Vi du nghién cuu

Ban do6 phan vung trién vong khoang san W vung Plei Meo, Kon Tum

Khu vuc nghién ctru dugc chia thanh 3 vang bao gom:

- Tiém nang khoang san cao (16,6% - 50 km?), bao phu 85%
c4c vij tri xuat hién khoang san wolframit da phat hién

- Tiém nang khodng san trung binh (13% - 40 km?),

- Khéng cé tiém nang khodng san (70,4% - 216 km2).

14°22'40"N 14°25'N 14°2720"N 14°29'40"N

14°2020"N

107°35°E 107°37'25"E
I

107°39'50"E

| No mineral potential

e Mineral Occur. Wi s
,‘/rl’ p l
| Medium mineral potentia‘lx’/;_" L5
. . .y v
| High mineral potential” )L b o
i by

107°42'15"

14°27'20°N

14°25N

14°22'40'N

14°2020'N
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Mot sO nghién clru rng dung vién tham, GIS,
va Al trong than s ST

A O T ) — W
o SO TR MeDos |

The Application of the Combined CSCOM with CSRCM Model: Intelligent Identification of Various Coal-based Applicatian of artificial intelligence recognition model
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Két luan va dinh huéng tuong lai

Vién tham, GIS, va Al da va dang dan khang dinh vai tro 1a céng cu khong thé thiéu trong quan ly, thdm do va khai thac khoang san

hién dai, mang lai hiéu qua cao va bén virng.

Pay manh cong nghé mdi Tang cudng hop tac va dao tao
Tich hop Al, loT va cac céng nghé Phat trién nguon nhan luc chat lvong
tién tién khac (vién tham, GIS) dé cao va md rong hop tac quoc té dé
nang cao hiéu qua va tinh bén virng tiép thu cong nghé va kinh nghiém
cua hoat dong khoang san. quan ly.

Tam nhin phat trién bén vitng nganh khoang san véi cong nghé vién tham, GIS va Al

Phat trién bén virng

Hudéng téi nganh khodng san xanh,
than thién véi moi truong, gop phan
vao su phat trién kinh té-xa hoi cua
dat nudec.
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THANK YOU FOR YOUR ATTENTION!
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  P P 2 =   T P  T P   +   F P


  N P 2 =   T N  T N + F N
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