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Tam Ky - Phuoc Son area has great potential for gold mineral with 98 gold
occurrences, but the evaluation of the entire gold-mineralization potential
of the area is still very limited, while this is considered as a basis for planning,
exploration, and mining. The paper uses an Artificial Intelligence model
which has a name Random Forest to build predictive modeling of mineral
perspectivity and to map the gold mineral prospect of the study area. 12
influencing factors are selected to build the dataset for model training and
mapping gold minerals prospect, including Geology, fault systems (NE-SW
faults, NW-SE faults, sub meridian faults, sub-latitude faults), Bouguer
geophysical anomaly, a geochemical anomaly of silver (Ag), gold ( Au), lead
(Pb), zinc (Zn), copper (Cu) and distance to the geologic boundary of
complexes related to gold mineralization. The data which are generated
from these factors are 12 fuzzy maps. This data combines with 98
occurrences’ locations to create a dataset that is used to train a model of
mineral perspectivity using the Random Forest algorithm. After training the
model is evaluated by validation. The results of the Random Forest
predictive modeling of mineral prospects are well trained with an accuracy
of 95.99% on the training set and 83.05 on the validation set, the
performance of the model is excellent on both datasets with AUC of 0.993 and
0.95, respectively. Finally, a mineral perspectivity map is built using the
trained model. The study area is divided into 3 types of areas: high, medium,
and low prospects. The area of high prospect is 982.8 kmz, covering 71% of
the gold occurrences.
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Ving Tam Ky - Phuoc Som c6 tiém ndng I6n khodng sdn vang véi 98 diém
vang da dwoc phat hién, nhung viéc ddng gla toan bo tiém ndng khodng sdn
vang trong vung con rdt han ché lam co sé quy hoach, thdm do, khai thac
khodng sdn vang. Bai bdo nghlen cu st dung mé hinh rirng ngau nhién
(Random Forest) xdy dung mé hinh dw bdo tai nguyén khodng sdn vang va
phdn viing trién vong khodng sdn vang viing nghién cteu. 12 yéu té thanh
phdn dwoc lwa chon dé xdy dung bo dir liéu cho hudn luyén mé hinh va phdn
vung trién vong khodng sdn vang bao gom: dia chdt, hé thong cdc dirt gay
(PBTN, TBDN, AVT, AKT), di thwong dia vdt ly Bughe, di thwong dia héa bac
(A)g, vang (Au), chi (Pb), kém (Zn), Pong (Cu) va yéu té ndi suy khodng cdch
ranh gidi dia chdt cta cdc phiic hé dia chdt lién quan dén khodng héa vang.
Bé dw liéu dworc tao ra tir cdc yeu td thanh phdn la 12 bdn do fuzzy. BY dir liéu
nay két hop véi vi tri ciia 98 diém vang tao ra b di liéu dé hudn Iuyén mé
hinh dw bdo tai nguyén khodng san bang thudt todn Random Forest. M6 hinh
sau khi hudn Iuyen dwgc ddnh 1 gid i bdng tdp dir liéu xdc nhan. Két qua mé hinh
dv bdo tai nguyén khoang sdn Random Forest duroc hudn luyén t6t véi do
chinh xdcla 95,99% trén tdp hudn Iuyen va 83,05 % trén tap dir liéu xdc nhan,
hiéu sudt ciia mo hinh thuc hién xudt sdc trén cd tdp di liéu hudn Iuyen va
tdp di liéu xdc nhdn, chi s6 ' AUC ldn lwot bdng 0,993 va 0,95. Cudi cung bdn
do phdn vung trién vong khodng sdn dwoc thanh Idp bing cdch st dung mo
hinh dw bdo tai nguyén khodng sdn déd dwoc hudn luyén. Phdn chia viing
nghién civu thanh 3 kiéu dién tich la trién vong cao, trung binh va thdp. Dién
tich trién vong cao la 982,8 km? bao phti 71% s6 diém md, khodng sdn vang
dd biét.
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1. M¢é dau

Theo cac cong trinh nghién ctru trwéc day
vung Tam Ky - Phwéc Son, tinh Quang Nam la mot
trong nhirng khu vuc cé tiém niang hang dau tai
Viét Nam vé quing vang (V6, 2018). Trong vong
ba thap Ky tré lai diy da c6 nhiéu duw an diéu tra,
danh gia cling nhw nghién ctru vé dic diém quang
hoéa vang trong vung (Vo, 2018; Hoang, 2015;
Dinh, 2014; Dinh, 2013; L&, 2002a; D6, 2001; Lé,
1999; Cat, 1999; D6, 1998; Bui, 1986). Viung
nghién ctiru da thong ké dwoc 98 diém mo, diém
quang vang gbc, ngoai ra con nhiéu dién tich tip
trung sa khoang vang quy mo nhd nam rai rac
trong vung. Tuy nhién, dén thoi diém hién tai méi
tham do va tinh trit lwong cho 02 mé la mé vang
Phuwéc Son (tir ndm 1996) va moé vang Bong Miéu
(tr ndm 1991) véi tong trir lwong, tai nguyén
quang vang lan lwot 1a 8.808 kg va 4.155 kg vang
(Lé, 1985; Pham, 2001; L&, 2011, 2002b).

Mic du da c6 nhiéu nha dia chat nghién ctru,
cong nhin tiém nang khodng san vang, & ving
Tam Ky - Phuéc Son nhung viéc danh gia tiém
nang, quy mo khoang san vang trén toan bd dién
tich con rit han ché. Méi c6 nhirng bao cdo diéu
tra, danh gia khoang san vang & nhirng dién tich
nhé trong vung va méi chi ¢6 2 dién tich dwoc
tham do chi tiét. Gin diy nhit, c6 cong trinh
“Nghién ctu, du bdo tiém nang khoang san vang
an siu ¢ cac treong quang vang déi Tam Ky -
Phuwéc Son vung Trung Trung Bo” cia Vo Quang
Binh da dw bao tiém niang khoang san vang n siu
cho toan ving nghién ctru. Tuy nhién, viéc khoanh
dinh c4c dién tich trién vong van thuc hién thu
cong bang tay theo cic nguyén tic khoanh dinh
truyén théng (Vo6, 2018). Do do, viéc nghién ctru
khoanh dinh céc dién tich trién vong, ning cao do
chinh xac trong danh gia toan dién tiém nang
khoang san vang vung nghién ctu la cin thiét
phuc vu céng tac quy hoach, tham do, khai thac
khoang san.

Trong nhitng nam gan dy, trén thé gi¢i phat
trién cac phwong phap may hoc, mé hinh tri tué
nhan tao xay dung mo hinh dw bao vé tiém nang
khoang san, st dung mo6 hinh dé dé phan ving
trién vong khoang san da dwoc cong bo trén cac
tap chi quéc té uy tin nhw cic cong trinh cta
Carranza va cong su (2015a). M6 hinh phan tich
va tong hop cac 16p dir liéu khéng gian co lién
quan dén déi twgng nghién ctru thu dwoc tir cac bd

dir liéu GIS dé phan dinh va xép hang cac khu vuc
c6 trién vong tham do, caic md khodng san dworc
tim kiém (Bonham-Carter, 2014). Trong dd, noi
bat c6 md hinh thudt todn rirng ngiu nhién
(Random Forest - RF) dang dwoc str dung pho
bién trong viéc lap ban d6 dw doadn cac khu vuc
dwoc quan tAm theo cac tiéu chi nhit dinh. Vi du,
ap dung (RF) dé dw doan cac khu vuc thich hop
cho san xuit lta (Laborte va nnk., 2012); phan loai
l6p phu dat (Rodriguez-Galiano va nnk., 2012),
14p ban d6 phan bd loai (Bradter va nnk., 2013).
Cac ing dung cua RF tich hop dir liéu khong gian
dé 1ap ban do dia chit cling dang phat trién bao
gom cac cong trinh nghién ciru cta Cracknell va
Anya (2013; 2014). Cong trinh ctia Reddy va
Bonham-Carter (1991) da chirng minh viéc st
dung mé hinh RF dé 14p ban d6 kha ndng sinh
khodng cho cadc mé kim loai géc & khu vuc HO
Tuyét & Manitoba (Canada) (Reddy va Bonham-
Carter, 1991). Mé&i gin day, Rodriguez-Galiano va
cong sy (2014) da chirng minh kha nang &ng dung
cta RF vao mé hinh dy bdo vé tiém nang cda
khoang san bang cach st dung 49 vi tri cadc mé
vang goc & quan Rodalquilar, TAy Ban Nha
(Rodriguez-Galiano va nnk., 2014) va cong trinh
ctia Carranza va Alice (2015b) 14p ban d6 du doan
tiém nang khoang sidn vang & quin Baguio
(Philippines) dwa trén 19 cac vi tri diém. Tuy
nhién, viéc &rng dung cac phwong phap st dung
mod hinh Random Forest vao linh vuwc dia chat
khoang san & Viét Nam con rat méi mé va chwa
pho bién.

Trong cong trinh nay, nhém tac gia da nghién
ctru str dung mo hinh RF dé xiy dung md hinh dw
bao tai nguyén khoang san vang va phan ving
trién vong khoang san vang viing Tam Ky - Phwéc
Son. Nghién ctru nay da dé xuat phwong phap méi
ti€ép cin theo xu thé phat trién cua thé gidi, gop
phdn hoan thién cic phwong phap tim kiém
khodng san va b6 sung dit liéu cho linh virc tham
do khoang san.

2. M0 hinh Random Forest

Random Forest (RF) la phwong phap phan
16p thudc tinh véi thuat toan hoc c6 giam sat
(supervised learning), c6 thé dwoc st dung cho ca
hai bai toan phan 16p va hoi quy. Pay l1a thuit toan
linh hoat va dé sir dung. Thuat to4an bao gobm nhiéu
ciy quyét dinh, ciy quyét dinh dwoc tao ra dwa
trén cac mau dit liéu dwoc chon ngiu nhién, viéc
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du doan duorc thue hién tir moi ciy va chon ra két
qua cudi cuing bang cach bo phiéu.

Thuat toan RF hoat déng theo 4 buwdéc
(Breiman, 2015):

Buéc 1. chon s6 lwong cac ciy thanh phan sé
dwoc xay dung tir tap dit liéu da cho;

Budc 2. chon ngau nhién s8 lwong cac thudc
tinh s& dwoc dung dé phan chia tai moi node cta
ciy, thwomg nhé hon tong sé cac thudc tinh cod
trong tAp mau. Gia tri s6 lwong cac thudc tinh nay
dworc gitr khong doi trong sudt qua trinh dung cay;

Buwdc 3. thiét 1ap ciy quyét dinh cho tirng tip
mAu nhé va nhan két qua du doan tir mdi quyét
dinh cay. Mdi cay duoc bé phiéu binh chon cho két
qua cudi cung;

Buwdc 4. sau khi xdy dung duwgc RF, dé phan
16p cho doi twong, thu thip két qua binh chon cho
d6i twong phan loai trén tat ca cac ciy quyét dinh
va str dung két qua dwoc binh chon nhiéu nhatlam
két qua cubi cling cta thuit toan.

Trén co sé thudt toan RF, xdy dyng mo hinh
dw bao tai nguyén khoang san tir bo dit liéu khong
gian bao gbm 12 bién doc 14p va 1 bién phu thudc
duwgc mo ta trong muc 3.3. B dit liéu khong gian
dwoc chia thanh 2 tip di liéu la tip dir liéu huan
luyén va tap dit liéu xac nhan theo ty ¢ twong trng
1a 70% va 30%, dwgc st dung dé huin luyén mo
hinh. Tryc quan héa phwong phap ludn xay dung
mo hinh RF dy bao tai nguyén khoang san nhw
Hinh 1.

3. ’'ng dung mé hinh RF duw bio phan ving
khoang san vang cho vung nghién ciru

3.1. Khdi quat vé khu vwc nghién civu

Vung nghién ctru thudc ria bac dia khu bién
chit cao Kon Tum, la mét phan dién tich cta 4 dia
khu Nam - Ngdi véi cdc dd nguyén sinh tudi
Proterozoi - Paleozoi sém thudc khdi kién tric
Kham Drrc; c6 phwong 4 vi tuyén véi bé rong cia
déi khoang 60 km, dai 120 km, dién tich khoang
7.020 kmz2. Pwoc gidi han béi cac diém goc co toa
do dia ly 15008'15" + 15940'15" d6 vi bic;
107034'50" + 108°42'30" d¢ kinh dong (Hinh 2).

Tham gia vao ciu truc dia chat bao gbm chu
yéu cac thanh tao trAm tich bién chit thudc hé
ting Dac My (MPdm), phttc hé Kham Dirc - Nui Va
(NP5 - €1kv), hé ting A Vwong (€2-01av), hé ting
Sudi Cat (0-Ssc). Cac da tram tich bién chat nay bi
bién dang manh tao nén cac vi uén nép va bi xuyén
cat béi cac d4 xAm nhdp mafic va siéu mafic
gabroamphibolit, gabropyroxenit, apodunit,
apoharzburgit thudc phirc hé Ta Vi (VNP-PZitv),
phtrc hé Hiép Dirc - Plei Weik (oPZ:ihp); diorit,
granodiorit, tonalit, granit hornblend-biotit,
granit biotit, granosyenit thudc phirc hé Bén Giang
- Qué Son (y8P2-3bq), phirc hé Dién Binh - Tra Bong
(y60s-S1dt), phirc hé bai Loc (gySs-D1dl), phirc hé

DU LIEU KHONG GIAN oot Miu huin - Cay quyét S
- Pia chat luyén 1 dinh 1
- Di thwong Bughe
-Heé thc"?ng dut gay 4 kinh tuyen Khoéng
- H¢ thong dirt géy 4 vi tuyen Mau huén Cay quyét san
- Hé théng dut géiy PB-TN = e — e -
- Hé thong dirt gay DN-TB b
- Vanh di thwong dia héa Pb E Phan loai |
- Vanh di thwong dia héa Zn Miuhaia Civ quvét o —_—
- Vanh di thuwong dia héa Cu = Lins = d)irn% g = @
- Vanh di thuwong dia héa Ag e A -
- Vanh dj thwong dja héa Au 6} 0 Khong
- Ranh gi6i dia chét ciia cac o o khoang
phic hé ;\ ;\ san
- Vi tri cée diém mo, khoang
san vang va vi tri cac diém Mau huan Cay quyét
khong khoang san - luyén n = dinh n =

Hinh 1. Khdi niém phwong phdp ludn xdy dung mo hinh RF dw bdo tai nguyén khodng sdn.
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Hinh 2. Vi tri viing nghién ctru trong binh dé cdu tric khu vwe (Trdn va Vi, 2009).

Hai Van (yPs - T1hv), phttc hé Mang Xim (y§T.mx)
va cac dai mach lamprophyr kiém dia khu Kon
Tum (Hinh 3a).

Cac hé thdng dirt gy phwong tay bic - dong
nam, dong bic - tAy nam doi khi chuyén sang 4 vi
tuyén, phat trién kha manh va dwoc coi la hé dit
gdy khdng ché quang vang (V5, 2018). Cac mod
quang vang goc, diém quang, diém khoang vang
hau hét bam doc theo déi dap vé pha huy cta hé
thong dt gdy nay. Trong pham vi nghién ctru con
nhiéu khu vurc c6 ciu tric dia chit phirc tap, voi
cac tién dé, diu hiéu lién quan dén khoang héa
vang.

3.2. bdc diém khodng sdn vang

Qua céc cong trinh nghién ctru trwdc day, két
hop cling véi két qua phan tich mau thach hoc,
ronghen, thach hoc da bién dai,... (V6, 2018) cb
thé thdy vé mat khong gian, khodng hod vang
trong d&i nghién ctru phan bd trong nhiéu thanh

tao khac nhau nhw cac da bién chat cia hé ting
Khim Dirc, hé ting A Vwong, hé ting Nui V4, hé
ting Pak My, cac thanh tao magma xadm nhip
phttc hé Chu lai, Ba Na, Tra Bong. Nhung chiém da
s 12 khoang hoa vang nam trong hé ting Kham
buec.

Cac than quang vang trong déi nghién ctru c6
dang mach nhé, d&i vi mach thach anh - sulfur
chira vang, dang 6, thiu kinh nhd, dang mang
mach. Chiing phin b6 theo cac déi dip v, ca nat
clia cac hé théng khe nitt, dit gdy phwong tay bac
- déng nam, phwong dong bic - tAy nam, 4 kinh
tuyén.

Phan 16 cac than quang trong déi nghién ctru
c6 phwong phat trién theo hwdng dong bac - tiy
nam, kéo dai 50+800 m, goc doc twong doi thodi
20+40°, mdt s6 than quang déc dirng dén 70+800.
Nhin chung, trung binh la 40+60° Qudng vang
trong viing nghién ctru cd ham lwgng vang 1,2+8,2
g/T chiém da s6, con dao déng 16m 0,6+41,0 g/T,
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c6 mau dat dén 74,0 g/T. Quing cb ciu tao dang
xdm tan. Khoang vit qudng chd yéu la pyrit,
galena, sphalerit, chalcopyrit, arsenopyrit. Vang
ton tai dwdi dang vang tw sinh va electrum. Quang
vang trong vung nghién ctru chi yéu thudc kiéu
quang vang - thach anh - sulfur da kim, it hon la
kiéu quang vang - thach anh - pyrit.
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3.3. Dir liéu khéng gian

Tl nhitng mo ta dic diém khoang san trén c6
thé thiét1ap dwoc cac yéu td dia chitlién quan dén
khdng ché ton tai khoang san vang la tién dé, ddu
hiéu dia chat tim kiém, diéu tra khoang san vang
vung Tam Ky - Phudc Son, day la co sé dé xay
dwng bo dir liéu cho huin luyén mé hinh dw bao
khoang san.
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Hinh 3. Dia chdt (a); di thuomg Bughe (b); su phdn b6 ctia cdc diém quding (c); d kinh tuyén (d); d vi tuyén (e);
hé théng dirt gdy theo phwong déng bdc-tdy nam (f); déng nam-tdy bdc (g); vanh di thwomg dia héa Pb(h);
vanh di thwdng dia héa Zn (i); vanh di thwdong dia héa Cu (k); vanh di thwong dia héa Ag (m); vanh di thuwong
dia héa Au (n); yéu té ndi suy khodng cdch ranh gici dia chdt ctia cdc phivc hé dia chdt lién quan dén khodng
héa vang (o).

Yéu t6 dia chit, khoang héa vang nam trong
cac thé dia chat khac nhau phan bé trong dién tich
nghién ctu, day la yéu t6 lién quan dén thoi gian
thanh tao vang.

Yéu t6 dirt gdy, doc theo cac dit giy c6 cac ddi
dap v& 1a noi tich tu cac khoang san vang. Cac hé
théng dit gdy theo cac phwong khac nhau c6 mic
do tich tu khoang san vang khac nhau.

Yéu t6 dia hoda, trong quing vang c6 cic
nguyén to cong sinh véi vang, diy 1a dau hiéu cho
viéc tim kiém khodng san vang. Trong vung
nghién ctru cac nha dia chit da khoanh dinh dwoc
cac vanh phan tan dia hoa ctia cc nguyén t6 nay.

Yéu t6 dia vat ly dwoc s dung dé tim kiém
khoang san va phat hién cac thé dia chit dwdi bé
mat trai dat. Moi thé dia chit phan xa lai cac
trwong dia vat ly khac nhau, diy la co s& nhan biét
doi twong dia chit & dudi sau.

Trén c& s& cac yéu to lién quan dén khoang
héa vang viing nghién ctu 12 yéu t6 thanh phin
dwoc lwa chon trong nghién ctru nay, bao gobm: dia
chit (Hinh 3a), hé théng dat gdy theo phwong
dong béc - tAy nam (Hinh 3f), dong nam - ty bac
(Hinh 3g), 4 kinh tuyén (Hinh 3d), A vi tuyén (Hinh
3e), di thwong Bughe (Hinh 3b), vanh di thwong
dia h6éa Ag (Hinh 3m), vanh di thuong dia hda Au
(Hinh 3n), vanh di thwong dia héa Pb (Hinh 3h),
vanh di thwong dia héa Zn (Hinh 3i), vanh di

thwong dia héa Cu (Hinh 3k) va yéu té ndi suy
khodng cach ranh gi¢i dia chat cla cic phirc hé dia
chit lién quan dén khoang hda vang (Hinh 30).
bay goi la cac bién thanh phan dw bo va dwoc xay
dung thanh co s& dir liéu GIS, thé hién dwéi dang
cac ban d6 thanh phan véi tén twong Gng nhw
trong Hinh 3. Ngoai ra con cé dir liéu cac diém mo,
diém khoang san vang dwoc goi l1a bién muc tiéu
(Hinh 3c).

Trong nghién ctru nay, toan b6 dir liéu dwoc
x4y dung m&i hoan toan dé phu hop véi phwong
phap st dung, khong trung lap v&i nghién ctru nao
truwde day. Viéc thu thap dir liéu, xtr Iy va tong hop
duoc thue hién bang cac phan mém ArcGIS (phién
ban 10.4) va Mapinfo (phién ban 15.01). Cac cong
viéc gom c6 s6 hoa ban do tir file dir liéu 4nh bang
phdn mém Mapinfo. Thanh 1ap b6 co sé& dit liéu
gom diém, dwong, vung theo tirng ban do thanh
phan bang phin mém arc catalog. Gan dit liéu
thudc tinh cho cac doi twong dia chit va thanh 1ap
cac ban d6 Fuzzy-map thanh phan theo cac yéu té
dia chit twong ng. Ban d6 sau dé dugc chuyén
doi sang dang dir liéu raster véi kich thuére 6 pixel
la 30x30 m. Pay la b co s& dit liéu duoc st dung
dé xay dung mo hinh duw bao tai nguyén khoang
san va phan vung trién vong khoang san vang
vung Tam Ky - Phwéc Son.
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4. Két qua va thao luin

4.1. banh gid dé chinh xdc

M6 hinh RF du bao tai nguyén khoang san
dwoc dao tao bang cach st dung tap dit liéu hudn
luyén gom 12 bién thanh phan. Ttr bang két qua
dao tao cho thdy mo hinh da thwc hién rat tot véi
tip dir liéu huin luyén. Theo Bang 1, c6 thé thay
mic dd chinh xac cia mo hinh dwoc huin luyén
bé&i tap dir liéu huan luyén rat cao la 95,99%. Mirc
dd phu hop cia mé hinh va bé dir liéu dao tao la
tét & mirc 0.92 (Kappa) véi sai s6 trung phwong
thap bang 0,1938%. Gia tri do nhay phan 4nh ty 1&
phan tram cla cac pixel khoang san dwoc phin
chia chinh x4c dat 96,3%; gia tri dé chuyén phan
anh ty 1é phan tram cho céc pixel khéng khoang
san dwoc phan chia chinh xac la 95,68%. Ty 1é
dwong thue la xac suit phan loai pixel cia mo hinh
d6i vai 1ép khodng san rit cao & mirc 95,59%; ty
1é Am thuc 12 x4c sudt phan loai pixel cia mo hinh
déi véi 1op khong khoang sén 1a 96,38%.

Bdng 1. Cdc théng s ddnh gid do chinh xdc ctia mé
hinh RF dwoc hudn luyén.

1€ pixel khong khodng san dwoc mo hinh dy doan
chinh xac1a 86,54%.

4.2. Hiéu sudt ctia mé hinh

Kha nang dw doan cia mo hinh dy bao tai
nguyén khoang san dwgc do biang dwong cong
ROC va tri s6 AUC (Hinh 4). K&t qua AUC ctia m6
hinh trong tip ditliéu huan luyénla 0.993 va trong
tap dir liéu xac nhan 1a 0,95. Tir két qua trén co thé
két ludn rang mé hinh RF dw bdo tai nguyén
khoéng san c6 thé thuc hién xult sac viéc du bao
cac vi tri c6 khoang san cho khu vic nghién ctru
nay theo nhw phéan loai chi s6 AUC cta Cantor

(Cantor va Kattan 2000).
Pudng cong ROC: Tap dit Héu huén huyén

Tapdtr | Tapdir
Cac chi s6 thong ké liéu hudn | liéu xac
luyén nhan
Dwong thuc 130 53
Am thuc 133 45
Dwong gia 6 7
Am gia 5 13
Ti 1é dwong thuc (%) 95,59 88,33
Tilé Am thuc (%) 96,38 77,59
Do nhay (%) 96,3 80,30
Do chuyén (%) 95,68 86,54
Do chinh xac (%) 95,99 83,05
Sai s0 trung phwong (%)| 0,1938 0,3
Kappa 0.92 0.66
AUC 0.993 0,95

Sau khi m6 hinh dw bdo trién vong khoang
san dwgc dao tao voi tip dir liéu huln luyén, mé
hinh nay dworc tiép tuc danh gia vai tp dir liéu xac
nhin va két qua dwoc hién thi ciing trong Bang 1,
cho th4y d6 chinh xac ctia mé hinh 1a kha cao bang
83,05%. Kappa ctia mé hinh la 0,66; sai s6 trung
phuong thdp bang 0,3. Ty 1é dwong thuc la
88,33%; ty 1é am thwc la 77,59%. Ty 1€ cac pixel
khoang san dwoc dw doan chinh xac 1a 80,30%; ty
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Hinh 4. Puong cong ROC ctia mé hinh: tdp dir
liéu hudn luyén va tdp dir liéu xdc nhdn.

4.3. Xdy dwng bdn dé phdn vung trién vong
khodng san vang viing Tam Ky - Phwéc Son

M6 hinh dy bao tai nguyén khoang san da
dwgc huén luyén theo mo hinh RF str dung tip dir
liéu huln luyén dé tinh toan cac chi s6 d6 nhay
cam xudt hién khoang san cho khu vwc nghién
ctru. T4t ca cac ban do thanh phan da dwoc chuyén
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Hinh 5. Bdn d6 phdn viing trién vong vang viing Tam Ky - Phuréc Son.

doi sang dinh dang raster va sau d6 dwoc dwa vao
mo hinh dy béo tai nguyén khodng san dé tao ra
cac chi s6 nhay cam, dwoc goi 1a chi s6 xac suit
khoang san. Cac chi s6 nay dwgc phan loai duwa
trén mirc d6 anh hwdng ctia cac yéu t6 thanh phan
dén kha nang xuit hién khoang san. Cudi cung,
ban d6 phan ving trién vong khodng san vang
vung Tam Ky - Phuwéc Son dwoe xay dung béi mot
loat cac chi s6 xac suit khoang san nhw Hinh 5. Cu
thé, dir liéu dé xay dung ban d6 phan vung trién
vong khodng san vang la 12 ban d6 dwéi dang
raster, dwoc chuyén hoa thanh 1 ma trin 2 chiéu
(N x K) v6iN - s6 diém pixel trén mot ban do va K
- s6 tinh chat bang 13 twong &ng véi 12 bién doc
13p va 1 bién phu thudc. Cac ban do nay cé kich
thwéc twong ng véi dién tich vung nghién ciru.
Mot ban do raster 1a tAp hop ciia 1 chudi cac pixel,
mdi 6 pixel & diy da dwoc xac lap kich thwéc la
30x30 m nhw trinh bay & muc 3.3. B6 dit liéu huin
luyén va xac nhan dwoc xay dung trén co s& vi tri
98 diém md, khoang san vang thanh 1 ma tran c6
kich thuéc (N’ x K), N’ bang s6 lwong cac pixel vi
tri cia 98 diém mo, khoang san. M6 hinh du bao
tai nguyén khodng san vang dwgc huin luyén
bang bd dit liéu nay dé nhan biét dung vi tri c6
khoang san va vi tri khong c6 khoang san vang. M6
hinh huén luyén thanh cong dwoc st dung dé chay
dw doan cac pixel c6 khoang san cho toan b viing
nghién ctiru. Py 1a diém khac biét 16n cia phwong
phap nay so vé&i cac phwong phap nghién ctru
truyén théng, c6 tinh wu viét va khach quan hon
trén co s& danh gia do chinh xac va hiéu xuit cta
mo hinh nhw da trinh bay & trén.

Ban d6 két qua phan vung trién vong khoang
san vang vung Tam Ky - Phwéc Son dwgc chia lam
3 vuing dién tich, cu thé: dién tich trién vong thap
chiém 56% tong dién tich viing nghién ciru, dién

tich trién vong trung binh chiém 30% va dién tich
trién vong cao chiém 14%. C6 thé thiy, dién tich
trién vong cao bao phu 70 trong tong s6 98 diém
mo vang da biét trong viung nghién ctu (chiém
71%), khu vire nay c6 dién tich vao khoang 982,8
kmz,

5.Két luin

Maic du da ¢ nhiéu nghién cu & nhirng dién
tich nhé trong viing nghién cttu, tuy nhién cong
trinh nghién cru danh giad tong thé tiém nang
khodng san ctia toan viing con rat han ché. Dac biét
chwa c6 cong trinh nao nghién ctiru st dung cac
phwong phap nghién ctru hién dai c6 do chinh xac
cao, dang phat trién trén thé gi¢i dé thwc hién
danh gia nay. Trong nghién ctru nay, nhém tac gia
da nghién cru sitr dung mo hinh RF xdy dung
thanh cong mo hinh dw bo tai nguyén khoang san
vang. K&t qua ctia nghién ctru nay cho thiy mo
hinh dwoc xay dung rat tot, véi do chinh xac la
95,99% trong tip dit liéu huin luyén va 83,05%
trong tip dir liéu xac nhan. M6 hinh RF dwoc dé
xudt thuc hién tét véi tip dir liéu huin luyén va
kha tot vi tAp dir liéu xac nhan cé chi s6 (Kappa)
lan lwot 1a 0,92 va 0,66. Hiéu suit thwc hién cia
mo hinh xult sic trén ca tAp dir liéu huin luyén va
tAp dit liéu xac nhan AUC bang 0,993 va 0,95.

Mo hinh sau khi huén luyén thanh cong dworc
str dung xiy dung ban do phin viung trién vong
khoang san vang vung Tam Ky - Phwéc Son. Vi 3
kiéu dién tich la dién tich trién vong thap, dién tich
trién vong trung binh va dién tich trién vong cao.
Trong d6, dién tich trién vong cao bao pha 70
trong tong s6 98 diém mo, khoang san vang da biét
trong vung nghién ctu (chiém 71% s6 diém vang
da biét) va cé dién tich chiém 14% trén téng dién
tich viing nghién cttu, bang khoang 982,8 km2.
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6. Kién nghi

Cong trinh da nghién ctru st dung mo hinh RF
xay dung thanh c6ng mo hinh du bao tai nguyén
khoang san vang tir d6 thanh 14p ra ban d6 phan
vung trién vong khoang san vang cho khu vuc
Tam Ky - Phwéc Son. Pay la co sé cho viéc tinh
toan dy bao tai nguyén khoang san ving nghién
ctru. Nhém tac gia dé xuit thuwe hién nghién ctru
siu hon nira bao gom: thwc dia kiém tra két qua
nghién ctru tir cong trinh nay; nghién ctru lwa chon
phwong phap dw bao tiém nang khoang san va xac
dinh cac thong s tinh triv lwong dé tinh dworc tiém
nang tai nguyén ca vung nghién ctru; thu thap
thém cic tai liéu dia chat, dia vatly lién quan dén
tim kiém khoang héa vang dé xiy dwng thém bd
dir liéu khong gian giip nang cao do chinh xac cua
mo hinh dw bao tai nguyén khoang san.

Loi cdm on

Bai bio dwoc hoan thanh theo két qua nghién
clru cda dé tai co s, ma s6 T21-27. Thong qua bai
bao, tac gid xin gii 101 cdm on téi BO moén Tim
kiém - Tham do, Trwong dai hoc Mo - Dia chit da
tao diéu kién dé cong trinh khoa hoc hoan thanh
ding tién d6 va chat lvgng.

Pong gop cua cac tac gia

Bui Thanh Tinh - 1én ké hoach, xiy dung co s&
dit liéu, xir Iy s6 liéu, viét bai; Nguyén Tién Diing,
Lwong Quang Khang, Bui Hoang Bac - gop y, chinh
stra n0i dung; Bui Viét Sang - thu thap s6 liéu va
cac tai liéu, bao cao nghién ctru khoang san vang
trong vung Tam Ky - Phwérc Son.
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