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TOM TAT

Hién tai, chua cé nhiing cong bo st dung thiét bi bay khong ngudi i trong giam sat quan ly mé
@ Viét Nam. Trong khi do, thiét bi bay khong ngusi 1ai da va dang dugc st dung trong nhiéu linh
vuc trén thé gidi, dac biét la quan ly khai thac. Vi vay, muc dich ctia bai nghién cdu nay nham gidi
thiéu tinh kha thi trong Uing dung thiét bj bay khéng nguai lai vao cong tac quan ly maé khai thac
16 thién. DU liéu clia bai bdo dugc thu thap ti qua trinh bay chup thuc dia & mé da Ta Zén 2 bang
thiét bj Phantom 4 tai hai thai diém (thdng 10/2018 va thang 02/2019). Bang cach s dung céc
phuong phap can bang va xt ly anh trén phan mém chuyén dung, nhém tac gia thu dugc dam
may diém va m6 hinh s6 d6 cao (DEM) clia khu vic mé hai thai diém. Trong d6, dam may diém [a
s&n pham chli chét cdia nghién cu, bo di liéu I6n va chi tiét nay gilp viéc tai tao, xUr ly mé hinh sé
d6 cao va mé hinh 3D clia khu vuc mé dugce ddy dd va chinh xac. Tiép dén, nhom tac gia so sanh
va hiéu chinh DEM ctia khu vuc mo, thu dugc két qua bién dong clia khéi dia chat 3 mo da Ta Zon
213 21.908 + 47 m3. Tir cac két qua thu nhan dudc, nghién ctiu khéng dinh tinh kha thi, d6 tin cay
clia phuong phap. Qua do, nghién clitu ma ra phuong phap quan ly maéi hoat déng khai thac & cac

mo da 16 thién déi véi cong tac quan ly Nha nudc.

T khoa: Quan ly hoat dong khai thac mo, Mo 16 thién, Thiét bj bay khong ngudai 1ai, GIS

GIGI THIEU

Trong qué trinh phat trién va xay dung dat nudc, tin
dung tai nguyén khoang san trong nudc la mot viéc
lam cén thiét. Vi vay, hién tai Viét Nam c6 rat nhiéu
mo tai nguyén, khodng san da va dang dugc khai thac.
béviéc khai théc c6 hiéu qua cao nhét, cdc nha dau tu
can phai t6i uu viéc van hanh mo cac giai doan quan Iy
mo. Diéu d6 dit ra mot bai todn la phai quan Iy mé sao
cho viia tinh gon, viia chinh x4c va viéc stt dung thiét
bi bay khong nguai lai (UAV) c6 thé dép ting dugc cac
yéu ciu trén.

UAV (Unmanned Aerial Vehicle — Thiét bi bay khong
nguoilai) 1a mot loai may bay khong c6 phi cong trong
budng 14i ma dugc diéu khién tit xa hodc dugce lap
trinh sin 16 trinh bay!. UAV dugc st dung lan dau
v6i muc dich quan sy (danh bom cac muc tiéu) vao
nam 1849. T thé chién, UAV dugc phét trién manh
nhung cht yéu cling chi phuc vu muc dich quan su2.
Hién tai, UAV dugc phéan ra lam 2 loai chinh la: canh
c6 dinh va cénh 1a cac rotor. 2 loai nay c¢é nhiing dac
tinh ki thuat va chic ndng khac nhau, nén tiry vao muc
dich va nhu cdu ma dua ra lya chon.

Ngay nay, may bay khong ngudi ldi (UAV) dugc st
dung phd bién va rong rai trén moi linh vyc & khip
noi trén thé gidi, nhu la linh vyc dén dung, thuong

mai, quin sy va khong gian vii tru. Trong linh vuc
dan dung, mdy bay khong ngudi 1ai hé trg con ngudi
ctiu h tham hoa, nghién ctu khio ¢ hoc, bdo ton
thién nhién... Trong d4n dung, UAV dugc dung dé
chup anh, lam phim, quang ba cho du lich, nghién ctiu
khoa hoc, khao sit x4y dung, cing nhu giam sét trong
trot.

Bén canh nhiing Ging dung trén, may bay khong ngudi
lai con cung cép cho ky su kha ning quan ly khu vuc
khai thic mé. Dién hinh 13 kha ning x4y dung ban d6
cao do nhu Silviya Filipova (2016)3 da thuc hién va
tinh toan san lugng khai thac nhu P. L. Raeva (2016)*
da nghién ciu. Nho vao kha nang clia may bay khong
ngudi ldi ma viéc quan ly, giam sat cac hoat dong khai
thac mo trén thé giéi da trd nén hiéu qua hon, véi
thoi gian do dac dugc gidm thiéu, ting d6 chinh xac
va giam chi phi vin hanh, theo Lee Sungjae & Choi
Yosoon (2015)°.

Hién nay, ¢ Viét Nam, cic s6 liéu do dac thuc té &
cdc mo bing phuong phdp truyén théng da dap tng
mot phan muc tiéu quan ly dit ra. Tuy nhién, phuong
phap truyén théng c6 nhiing han ché vi du nhu thoi
gian do dac, xt 1y lau, s6 diém do dac it so v6i UAV va
can phai do truc tiép & nhiing vach da giy nguy hiém
cho nguoi thuc hién.

Trich dan baibao nay: ViVTT, T T A, Bugc N T, Quan C M, Phong LT, Anh P N, Marzec A, Duy P T N. Quan
ly hoat déng khai thac da bang thiét bi bay khéng nguai lai & mé da Ta Zén 2 . Sci. Tech. Dev. J. - Eng.

Tech.; 2(S12):S174-S179.
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Vi vay, hoan toan c6 thé va can thiét d€ cai thién hiéu
quaé va tang cuong ung dung cong nghé méi vao trong
cdng tac quan ly.

KHU VUC NGHIEN CUU

Mo da xay dung Ta Zén 2 ndm & phia Nam ndi Ta
Z6n, thuc tinh Binh Thuén véi dién tich 14p md hinh
s6 do cao la 30 ha nhu trén Hinh 1. M6 d4 Ta Z6n 2
dugc cdp phép khai thac ké tit thang 12/1996, v6i cong
sudt hién tai khoang 100.000 m>/nim.

Hinh 1: Mé da Ta Zoén 2

PHUONG PHAP NGHIEN CUU

Phuong phap thuc dia

Dii liéu thuc dia gébm anh chup bang UAV dugc thu
thép tai mo Ta Zon 2 vao thang thang 10/2018 v6i 633
tdm anh va thang 2/2019 véi 610 tdm anh, d6 cao bay
chup 100m, d¢ pht theo hudng bay la 90%, va d6 pht
bén 1a 70%.

Pam may diém

Pam méy diém la mot bo dit liéu s6 lugng 16n dugce
luu trit trong khong gian ba chiéu. Pam may diém
thuong dugc tao tii may quét 3D, may nay thu thap
mot s6 lugng 16n céc diém ndm trén bé mit clia vat
thé nhu Hinh 2.

bam may diém dugc hinh thanh theo nguyén tic
Structure from Motion (SfM) d6 13 x4y dung m6 hinh
3D dua trén viéc chong hang loat cac biic canh lai v6i
nhau (Hinh 3). Phuong phap SfM hoan toan ty dong
nhan dién va phat hién vi tri anh. Nho vao mot quy
trinh xd ly lap di ldp lai nhiéu l4n, mét bd di liéu
gom nhiéu thudc tinh sé dugc trich xudt ty dong tu
cac hinh anh chéng chéo 1én nhau (Snavely, 2008)°.
Phuong phap nay phi hgp nhat véi cac b anh c6 do
chong phti cao chyp toan bd cdu tric ba chiéu, nhit
la cdc bo anh dugc chup trén cao theo cac tuyé'n7.
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Hinh 2: Hinh dnh mot dam may diém
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Hinh 3: Co ché xay dung dam may diém

KET QUA
| Anhthing102018 | | Auhthing 022019 |
[ Démmgydiém | | Démmtiydiém |
] Méhinhjéédé o || M(‘)hinh:sédf)cao |
] Bl 06 dia i \
| sin luqn;khai thic |

Hinh 4: Quy trinh xr ly két qua

Pam may diém

T hon 600 tdm anh ctia méi dot, dua trén quy trinh
xt ly da dugc thiét ké nhu Hinh 4, nhém tac gia st
dung phan mém chuyén dung d€ can chinh va néi suy
ra hang loat san phdm khdc nhu: ban dé dia hinh, dnh
ghép toan khu vic, mé hinh 3D...
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Hinh 513 ddm may diém sau khi xtt Iy v6i téng s6 diém
1.178.000/ha thé hién nhu mot bé mit 3D.

Céc diém dém may nay ciing chia nhiing thong tin
v€ mau sdc gitp cho viéc phan loai gitia d4t, ciy xanh
va da. Nho vay, c6 thé ép dung trong céc trudng hgp
tinh todn san lugng khai thdc da & khu vic c6 nhiéu
16p thuc vat.

Hinh 5: K&t qua ddm may diém

DPac diém dia hinh

Tu b dit liéu cha ddm may diém, xudt ra m6 hinh
s6 do cao ctia khu vic nghién ctiu. Dia hinh mé Ta
Zb6n 2 xung quanh cao trung binh cao 90m tuong ting
vach moong va thép & gifia trung binh 50m la tring
thu nudc ctia mo.

Ngoai ra, dudng dong muc khong phai chi 1a nhiing
dudng cong khép kin, ma con bi gdp khic & nhiéu chd
cho thdy r6 cach vach khai thac.

Anh truc giao

Ciing tit dit liéu ddm may diém, kém thém thong tin
cao do tit mo hinh s6 do cao va hinh anh ban dau dé
suy ra dugc hinh anh chup tui trén khong ctia toan khu
vuc.

Thing 10,2018

Hinh 6: Anh truc giao ghép tir cac biic anh riéng biét

Két qua thu dugc 6 day dugc ghép va nin tit hon 600
anh ban dau c6 thé nhan dién (Hinh 6). D¢ phéan giai
khong gian ctia anh thu dugc 1a 2.5 cm/pixel.

Bién déi dia hinh

Dé€ xac dinh khu vuc da khai thac, hai bo dit liéu thu
thép tit mé vao thoi diém 10/2018 va 02/2019 dugc so
sanh (Hinh 7). Dién tich mit nu6c dugce cdt bo do cao
d6 mit nudc thay d6i theo mua.

Theo Hinh 7 va két qua thuc dia cho thdy c6 3 khu vuc
riéng biét gom:

1/ Khu vyc (A) sang mau la khu khai thac trong thoi
gian quan sat chiém 11% s6 lugng pixel tinh toan.

2/ Khu vuc (B) sim mau 1a khu vyc khong c6 hoat
dong khai thac, chi€ém 89% s6 lugng pixel tinh toan,
dugc xem 1a khu vyc khong déi vé cao do.

3/ Khu vuc dang chit cay va boc pha, khu vuc nay
khong danh gid trong pham vi bai béo nay.

Bang 1 thé hién két qua tinh todn thé tich da khai thac
trong thoi gian quan sat. Sai s6 ctia phuong phap dugc
xdc dinh trén cung mot dién tich khao sat ctia vung
(A) trén co s6 ctia tdng thé tich thay d6i vung (B), tiic
384m°3x11%/89%, két qua 47m3, va vé6i kich thudc ctia
1 pixel trong nghién ctiu 1a 9,5cm x 9,5cm. Két qua
cudi cung, khéi lugng khai thac trong thoi gian quan
sat1a 21.908 =+ 47 m®.

Nhu vay, két qua danh gid sai s6 cho thdy phuong
phap c6 do tin céy rét cao.

Bang 1: Théng sé tinh toan

T6ng s6 pixel Téng gia Thé tich
tri pixel thay doi
(m) (m3)
Ving 812.001 2.427.520 21.908
(A4)
Vung (B)  6.597.286 42.529 384
THAO LUAN

DAu tién, v6i sy phat trién clia cdng nghé, nhiing nha
dia chédt hodc cdc nha quéan ly hoan toan c6 thé nim
bat va tan dung d€ nang cdp hiéu sudt lam viéc. Dic
biét thiét bi bay khong ngudi 1ai dem dén rét nhiéu
nhiing ting dung trong quan ly, trong d6 c6 quan ly
mo: xay dung mo hinh 3D, xay dung anh truc giao dé
quan sat, xdy dung ban do, tinh toan san lugng khai
thac.

Thi hai, ddm may diém da thé hién dugc vai tro cta
minh trong qué trinh quan ly, gidm sat hoat dong khai
théc mo6. Dam may diém 14 yéu t6 méi va then chét
trong nghién ctiu, vi tit d6 giup xay dung chinh xac
nhiéu san phdm c6 tinh Gng dung cao hon. Khi xtt Iy
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Cha thich

[ Viing tinh toan
Thay déi cao dd
-8.5
-6.38
B -4.25
B -2.13
l -0.01

Hinh 7: Bién dong dia hinh khu vuc khai thac qua hai thai diém 10/2018 - 02/2019 tai mé Ta Z6n 2

can uu tién miic d6 chinh xdc cao nhat cho ddm may
diém co s6 d€ ting do chinh xdc cho két qua vé sau.
Bén canh d6, khi xay dung ddm may diém day déc chi
can stt dung ¢ muc d¢ trung binh dé€ cin béng gitia
thai gian va chét lugng.

Thit ba, anh tryc giao dem lai céc nhin vita téng quan
khu vyc khai théc, vita cung cidp kha ning quan quan
sat va quan ly cac chi ti€t nho trong qua trinh hoat
dong. Vi du nhu quén ly s6 lugng xe muc, xe tai dang
van chuyén hodc quan ly s6 lugng cong nhén dang
hoat dong. Tuy nhién ciing can chu y dén bo dii liéu
hinh dnh dau vao, néu khong sau khi xtt ly sé d€ lai
mot vai vi tri bi mét thong tin, mét hinh anh.

Cuoi cling, két qua ctia bién d6i dia hinh ciing rat kha
quan. Sau khi phén tich va xt 1y sai s6 hai thoi diém
tai mo Ta Zon 2 (tit 10/2018 - 02/2018), nghién ctu
dua ra két qué san lugng khai théc la: 21.908 4 47 m°.

KET LUAN

Tt cdc buc anh chup ngoai thyc dia bang thiét bi bay
khong ngudi lai Phantom 4 két hgp véi st dung phan
mém chuyén dung, hoan toan c6 thé cho ra nhiéu san

S177

phdm khdc nhau phuc vu cho viéc gidm sét va quan ly
mo.

bam méy diém la yéu t6 méi va then chét trong
nghién ctGu. Tu hon 600 tdm anh thyc dia, c6 thé tai
tao 1.178.000 diém gid tri/ha phuc vu cho viéc nghién
ctiu vé sau.

Anh truc giao dem lai cdi nhin vita tdng quan khu vuc
khai théc, viia cung cdp kha nang quan quan sat va
quan Iy céc chi tiét nho trong qud trinh hoat dong.
Két qua tinh toan san lugng khai théc cta khu mo
ciing hoan toan c6 thé€ dugc st dung trong kiém tra
s6 liéu bdo cdo ctia cac doanh nghiép.

Tom lai, théng qua cac san phdm trén, c6 thé néi ring
thiét bi bay khong ngudi l4i dem lai mét phuong phap
mdi d€ quan ly va gidm sat hoat dong khai thac & cic
mo khai thac 1 thién.

LOI CAM ON

Nhom téc gid cdm on Trudng Dai hoc Bdch Khoa-Dai
hoc Quéc gia Tp.HCM da hé trg mot phdn kinh phi cho
nghién ciiu nay.

Nhém tdc gid ciing cdm on Cty CP VLXD va Khodng
sdn Binh Thudn da phoi hop thuc hién nghién ciiu nay.
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DANH MUC TU VIET TAT

DEM: Digital Elevation Model - M6 hinh s6 d¢ cao
UAV: Unmanned Aerial Vehicle — Thiét bi bay khong
nguoi lai

GIS: Geographic Information system - Hé thong

thong tin dia ly

SfM: Structure from Motion — C4u truc xay dyng tit
chuyén dong

QGIS: Phan mém GIS md nguén mdg

XUNG DOT LOI iCH

Nhém téc gia xin cam doan rang khong c6 bét ky xung
dot loi ich nao trong cong bo bai béo.

PONG GOP CUA TAC GIA

V6 Tran Thé Vixi ly téng hop dii liéu 2 dgt viét phan
két qua.

Tran Anh T viét dan y, chinh stia bai béo.

Nguyén Thé Dugc viét phan phuong phdp nghién
ctu.

Chung Minh Quén ho trg xt ly di liéu.

Lé Thanh Phong hé trg kinh phi, thiét bi drone, stia
bai.

Phung Ngoc Anh hé trg bay chup dii liéu dot 1, cim
mdc GCP.

Adriano Marzec hé trg bay chup di liéu 1an 2, cim
m&c GCP.

Pham Tran Nhat Duy khéo sat thuc phtt xung quanh
khu mo.
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Research managing exploit activity using unmanned aerial vehicle
at Ta Zon mine

Vi Vo Tran The'”", Tu Tran Anh'"*, Duoc Nguyen The', Quan Chung Minh', Phong Le Thanh',
Anh Phung Ngoc', Adriano Marzec?, Duy Pham Tran Nhat’

IE!%, =40
N ABSTRACT
Currently, there have been no publications of using unmanned aerial vehicles (drones) in mine man-
Ot agement and supervision in Vietnam. Meanwhile, drones have been used in many fields worldwide,
Use your smartphone to scan this especially in exploitation management. Therefore, the purpose of this paper is to present the fea-
QR code and download this article sibility of applying unmanned aerial vehicles to the management of open-cast mines. The data

of this research was collected from Ta Zon 2 quarry using Phantom 4 at two moments (October
2018 and February 2019). Through the methods of calibrating and processing images on special-
ized software, the authors obtained point cloud data sets and digital elevation models (DEM) of the
mining area two times. In which, the point cloud is the key product of the research, this large and
detailed data set helps to fully and accurately reproduce and process the DEM and 3D models of
the mine area. Next, the authors compared and adjusted DEM of the mine area, resulting in fluc-
tuations of the geological block in Ta Zon 2 quarry which is 21,908 + 47 m3. From the obtained
results, the study confirms the feasibility and reliability of the method. Thereby, the study opens a
new management method of mining activities in open-pit quarries for the Government.

Key words: Managing Exploit Activity, Open pit mine, Unmanned Aerial Vehicle, GIS
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	LỜI CẢM ƠN
	DANH MỤC TỪ VIẾT TẮT
	XUNG ĐỘT LỢI ÍCH
	ĐÓNG GÓP CỦA TÁC GIẢ
	References




