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KHAI THAC MO

UNG DUNG MAY BAY KHONG NGUOI LAl (UAV) PE
XAY DUNG MO HINH SO BE MAT VA BAN BO MO L0 THIEN
KHAI THAC VAT LIEU XAY DUNG

NGUYEN QUOC LONG, CAO XUAN CUGNG

1. M& dau

M6 hinh sb bé mét (Digital Surface Model -
DSM) la mét di¥ liéu quan trong dwoc str dung cho
cac hoat ddong nhuw thanh 1ap ban dd 3D, lap ké
hoach phong chéng céc tai bién thién nhién [2], I
lut [12], kiém soat xéi |I& dat [14], phan tich tAm
nhin & dién réng, va giam sat tai nguyén va moi
trwdng [19]. Bbi véi dia hinh mé 16 thién, DSM thuc
chét |& mé hinh sé do cao DEM, do tai day gan nhw
khong co thwc phu va dia vat [17]. Khi d6, di liéu
nay c6 thé duoc sir dung dé thanh 1ap ban db dia
hinh va tinh toan khéi lwong & cac mé. Hién nay,
DSM thwong dwoc thanh 1ap bang nhiéu cong
nghé khac nhau nhv do dac trwc tiép bang may
toan dac dién t&, dinh vi vé tinh GNSS [1], quét
laser mat dat, va céng nghé bay quét - Lidar [2].
Cac cdng nghé nay cé cac nhuwoc diém nhu gia
thanh cao, tiéu tén thdi gian va st lao déng. Kho
thwc hién trong cac diéu kién dia hinh va moi
trwdng phirc tap va cé thé gay méat an toan lao
dong [5].

Trong nhitng ndm gan day, thiét bi bay khong
ngudi lai (UAV - Unmanned Aerial Vehicle) dwoc
nghién ciru &ng dung trong nhiéu linh vwc khac
nhau nhw khdo cb va béo ton di sédn van héa [9],
quan trdc moi trwdng [14], [17], [19], gidm sat néng
lam nghiép [15], do dac trac dia dia hinh va coéng
trinh [10], [11], [16], va x&y dwng m6 hinh 3D cac
cong trinh [8]. Tai Viét Nam, da cé mét sb nghién
clu vé ng dung céng nghé UAV trong thanh lap
mé hinh s6 bé mé&t nhw ctia cac tac gia [5], [6], [13].
Két qua cac nghién clru déu da khéng dinh cong
nghé UAV co6 thé s dung linh hoat trong viéc thu
thap lwgng I&n thdng tin cé d6 phan gidi cao, tr do
c6 thé thanh Iap DSM c6 chét lwong cao. Tai Viét
Nam, sb lwgng cac nghién cliu vé (rng dung cong
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nghé UAV trong khai thac mé chwa cé nhiéu, tac
gid V& Chi My c6 dé cap téi (rng dung céng nghé
nay trong cong tac trdc dia md tai cac mé than 16
thién [18]. Hién nay, van chwa cé mét nghién clru
nao vé tng dung cdng nghé nay trong tthanh lap
DSM & cac mé 16 thién khai thac vat liéu xay dwng
¢Od chénh cao dia hinh I&n tai Viét Nam. Do doé,
muc tiéu chinh cla nghién ctru nay la danh gia dé
chinh xa4c DSM va ban dé hién trang khai thac
thanh Iap tir phwong phap do anh may bay khong
ngwoi lai UAV cho dia hinh mé 16 thién khai thac
vat liéu xay dwng.

2. Thiét bi bay va phan mém xw ly

2.1. Thiét bi bay Phantom 4 pro

Trong bd thiét bi Phantom 4 pro bao gém than
may va bd diéu khién. Cac bd phan chinh gén trén
than may bao gdm cac cam bién tranh va dap theo
5 hwéng (trai, phai, trwdc, sau, dwdi), bén mo to, 4
canh quat cé thé thao roi, chan ha canh cb dinh
phia bén dwéi. B diéu khién tlr xa gdm cac nut
badm didu khién qua trinh bay, diéu khién cé tich
hop 2 ang ten v&i 2 tan sb: 2.4 va 5.8 GHz [7], ¢6
cbng két ndi v&i may tinh Bang hoac dién thoai
théng minh dé cai dat cac thong sé bay chup hodc
hinh hién thj anh chup truc tiép t» may bay. Hinh
anh cla bd thiét bj Phantom 4 pro nhw hinh H.1.
Cac thong sb ky thuat cua thiét bi dwoc thé hién
trong Bang 1 [7].

2.2. B6 phan chup anh (camera)

Camera ctia Phantom 4 Pro (hinh H.2) c6 thé
chup anh tinh v&i @6 phan giai 20 MP & dinh dang
JPEG hodac DNG RAW. Cé kha nang quay video
véi dd phan gidi 4K. Cam bién camera cla
Phantom 4 pro c6 kich thuwéc Ién hon cac thé hé
trwéc nd nén trong diéu kién thiéu sang cho ra
anh/video chat lwong tét hon. Ong kinh clia camera
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c6 khau dd Ién nhat F/2.8, cho géc nhin rong 94
do. DJI cho biét 6ng kinh clia camera dworc thiét ké
dac biét d& chéng méo & vung ria anh. Camera
duoc ndi véi bd chdng rung 3 chiéu gitp cho anh
chup &n dinh [7]. Cac théng sé chup anh co thé dat
& ché do tw dong hodc diéu khién théng qua bd

xay dwng mé hinh s6 bé mat (DSM), va thanh lap
binh d6 anh. Theo két qua nghién ctru [16] thi day
la phan mém x& ly &nh UAV tbt nhat. Giao dién
phan mém Agisoft Photoscan nhw hinh H.3.

Béng 1. Thong s chinh cta Phantom 4 Pro (DJI, 2017)

diéu khién mat dat. Thong sb Gia trj (don vi)
Trong lvong 1280 (g)
E Cao, dai, rbng 18.5, 28.9, 28.9 (cm)
Q Tbc do bay 1én ti da 5 (m/s)
. Tbc dod bay xudng tdi da 3 (m/s)
. Tbc d6 bay ngang tbi da 16 (m/s)
= - Thoi gian bay 23 (phut)
‘ Tam bay cao nhat 6000 (m)
Nhiét 6 hoat dong 0+40 (d6 C)
Dinh vj GPS/GLONAS
H.1. Thiét bj bay Phantom 4 pro va bo diéu khién
2.3. Phan mém xtr ly 4nh chup tir UAV
Hién nay cé nhiéu phan mém x& ly anh UAV
khac nhau nhw Agisoft Photoscan, ENVI, Trimple
Business Center, Erdas Leica Photogrammetry
Suite, PhotoModeler Scanner, Pix4UAV Desktop,...
Trong nghién ctu nay, nhém tac gia st dung phan
mém Agisoft Photoscan phién ban 1.42 dé xa ly
toan b quy trinh tir khop anh, tao dam may diém, H.2. Camera ctia Phantom 4 Pro
H Tong.psx* — Agisoft PhotoScan Professional = [m] X
File Edit View Workflow Model Photo Ortho Tools Help
ODeE 98 RIO-EB-d~-A~vy X @@+ NHEBE-CcOed TP E:
Reference Model Ortho © DJI_0003.JPG
ERE ZL0EFIR -
Cameras Easting (m) | S
5/ DJI_0001.)... 456966.974263
5 DJI_0001.)... 457945.146306
5] DJI_0001.J... 457567.327309
&/ DJI_0002.J... 456967.557434
I?| Flnn Aannn ACTOAAA CTTTAN
MarkersA Easting (m) A
M Gcpo1 456153.713000
M GCPO2 da... 457215.502000
1P GCP02 dato 457169.523000
el

<

Scale Ba;s Distance (m)

Total Error
Control scale ...
Check scale b...

<

Workspace Reference

H.3. Giao dién phan mé

m CONG NGHIEP MO. SO 1 - 2019
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3. Thwe nghiém xay dwng mé hinh DSM cho
mo 16 thién va danh gia do chinh xac

3.1. Dia diém thwc nghiém bay chup

Phan thywc nghiém duoc tién hanh tai 2 mé da
la cum mé Tan Doéng Hiép va Nui Dai. Trong dé
Cum mé Tan boéng Hiép (tinh Binh Duwong) la mé
khai thac da phuc vu xay dyng, ddy moong c6 dd
sau -120 m, chénh cao lén bé m&t md 1a 200 m,
dién tich bay chup la 130 ha. Mé Nui Dai tai huyén
Tri Ton tinh An Giang la mé khai thac vat liéu xay
dwng, da chd yéu 1a Andezit, ddy mong c6 do cao
la +10 m, chénh cao t&» mong t&i diém cao nhéat
trén b& mat mé 1a 170 m, dién tich bay chup la 125
ha. Cé thé nhan thay, ca 2 mé déu c6 chénh cao tw
bé mat téi day moong I&n, dién tich bay chup rong,
vat liéu khai thac la da, do vay coé thé coi hai mé
nay 1a cac md tiéu biéu cho cac md khai thac vat
liéu xay dwng & Viét Nam.

3.2. Xay dwng diém khéng ché va kiém tra

DBiém khéng ché anh ngoai nghiép cho khu virc
nghién ctru dwoc do dac bang céng nghé dinh vi
vé tinh x& ly thirc thdi (Real Time Kinematic -
RTK). Nhitng diém nay dwoc s dung cho hai muc
dich la nan anh vé hé toa d VN-2000 va danh gia
do chinh xac ctia mé hinh DSM. Cac tiéu danh dau
diém khéng ché anh c6 dwéong kinh 50 cm, dwoc [am
bang vat liéu phan chiéu cao dé tdng cwéong do twong
phan, dé dang phat hién trén anh (hinh H.4).

5 piém nan anh

Piém danh gia dé chinh xac

H.4. Tiéu danh déu diém khéng ché

Trong méi trwéng hop bay chup, tdng s diém
khéng ché va kiém tra 1a 21 diém, trong do6 14 diém
dung dé& nan anh va 7 diém con lai dung dé danh
gia do chinh xac mé hinh, cac diém dung dé danh
gia do chinh xac dwoc phan bd déu trén khu vuc
bay chup va ndm & cac dd cao khac nhau, dam
bao tinh khach quan trong danh gia két qua (hinh
H.5 va hinh H.6). Toa do, do cao cac diém khéng
ché dwoc trinh bay & Bang 2.

H.5. Phan bé diém ndn anh va diém danh gia dé chinh xac tai cum mé Téan bbéng Hiép

CONG NGHIEP M0. 501 - 2019 2
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Béng 2. Toa d6 va do cao cac diém ndn anh va kiém tra dé chinh xéc

H.6. Phan bé diém nan énh va diém
danh gia dé chinh xac tai mé Nui Dai

3.3. Thiét ké va thwc hién bay chup

Qua trinh bay chup dwoc thiét ké trén phan
mém Pix4D Capture (H.7), c6 thé thiét ké do cao
bay, téc dd bay, d6 chdng phu theo huwéng doc va
ngang, géc chup anh,... Khi cai dat & ché do bay

m CONG NGHIEP MO. SO 1 - 2019

Cum mé Tan béng Hiép Mo Nui Dai
Tén Toa dé Tén Toa db
diém X(m) Y(m) Z(m) diém X(m) Y(m) Z(m)

GPS1 614119.593| 1207967.399 16.237 G1 522357.741| 1155501.358 97.342
P1 614339.949| 1207673.561 7.756 G2 522482.762| 1155507.169| 134.680
P2 614116.539| 1207620.095| -34.994 G3 522505.611| 1155475.140| 143.097
P3 613607.256| 1207653.555| -89.466 G4 522578.322| 1155360.124| 127.562
P4 613843.681| 1207706.913| -120.292 G5 522599.229( 1155361.896| 132.377
P5 614073.639| 1207693.009| -121.572 G6 522620.795| 1155328.228| 124.352
P6 613963.797| 1207805.117| -122.134 G7 522735.415| 1155316.837| 125.400
P7 613959.958| 1207918.895| -125.810 G8 522830.587| 1155326.417| 102.483
P8 613756.193| 1207912.934| -122.833 G9 523059.951| 1155096.376 40.402
P9 613521.589| 1207779.813| -123.391| G10 522932.642| 1155059.934 20.354
P10 613853.326| 1207534.904| -112.690| G11 522895.664| 1155026.343 31.245
P11 614009.118| 1208152.587 10.904| G12 522681.805| 1155127.325 32.021
P12 613683.660| 1208098.145 10.705| G13 522561.879| 1155173.408 44115
P13 614023.288| 1208072.528| -27.273| G14 522401.681| 1155222.221 56.665
P14 613395.427| 1207923.149 18.423| G15 522145.678| 1155475.168 18.044
P15 613289.591| 1207538.993 23.540| G16 522236.736| 1155198.050 13.335
P16 613660.551| 1207411.936 17.290| G17 522493.057| 1154908.340 15.043
P17 614146.662| 1207207.516 14.522| G18 522626.383| 1154829.387 18.171
P18 614015.980| 1207327.253 10.085| G19 523046.437| 1154711.066 8.119
P19 614427.807| 1207805.339 2.130f G20 523197.823| 1154803.658 7.581
P20 614473.831| 1207929.260 7.086| GPS 01 522235.758| 1154851.642 3.983
= [“piémnananh | an toan (Safe mode) thi UAV sé tw dong bay theo
© biémdinhgisdochinnac. CAC dai da thiet ké bao gom tw dong cat canh, bay

I&n dd cao thiét k&, sau d6 bay dén cac diém thiét
ké dé dirng va chup anh nhuw da thiét 1ap trong
phan mém. Khi anh cudi cung dwgc chup xong,
UAV sé tw dong bay vé va ha canh tai diém xuét
phat. Trong qua trinh bay chup, trang thai hoat
dong cia UAV va may anh dwoc hién thij lién tuc
trén may tinh Bang hoac dién thoai théng minh.
Tuy vao d6 an toan cua UAV (vi du tinh trang
nang lwegng cla pin, nguy co va cham vo&i vat
thé, dong vat trén khong,...) ngwdi diéu khién co
thé dirng quéa trinh bay tw dong dé diéu khién
UAV ha canh. Bé dam bao an toan cho may bay,
tranh va dap vao cac ngon nui thi d6 cao bay
chup trong ca 2 trwdng hop dwoc lwa chon sao
cho ludn cao hon diém cao nhéat cia khu vuc
bay. Cu th& mé Nui Dai va cum mé Tan Péng
Hiép, nhém nghién ctu lan lwot chon cac dé cao
bay chup so v&i diém céat canh 14 250 va 200 m.
Thoi gian bay trung binh clda cac ca do la 18
phat. Do cac han ché vé thdi gian bay nén dé
hoan thanh dwoc dién tich bay chup I&on, can thiét
ké nhiéu dai bay lién tiép. D6 pht ngang va pht doc
clia cac tuyén bay thiét ké 12 80 %.
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Nui Dai nhw hinh H.8 va H.9.

DPéi v&i cum mé Tan Béng Hiép, sai sb clia cac
diém dung dé& nan anh nhu sau: sai s6 trung binh
cac thanh phén X, Y, Z, XYZ twong ng la 3,5 cm,
2,6 cm, 14,0 cm, va 4,5 cm. Sai sd 1&n nhat theo
truc X 12 6,8 cm va truc Y 1a 5,0 cm, sai sb I&n nhét
theo truc Z 1a 24,6 cm va sai s6 tbng hop theo vi tri
diém XYZ Ia 24,7 cm (diém P15, Bang 3).

Bang 3. Sai s6 cac thanh phén cua diém khéng
ché trong xay dung mé hinh DSM cum mé Tén

349 x715 m

Déng Hiép

; fomn- 425 Tén diém | AX (cm) | AY (cm) [AZ (cm)] A XYZ

: : : : P19 -2,2 2,5 20,1 20,4

H.7. Thiét ké gidi bay tai cum mé Tan Dong Hiép P10 0,1 -1,4 -14.4 14,5
3.4. Panh gia dé chinh xdc cia mé hinh sé P11 3,6 -2,6 -3,4 56
bé mat (DSM) P12 6,8 5,2 4,7 9,8
D6 chinh xac clia md hinh DSM mé dwoc danh P15 2,2 0,1 246 | 24,7
gia trén co s& so sanh toa do va dd cao cla cac P17 -3,7 5,0 1,6 6,4
diém trén mé hinh véi cac diém khéng ché mat dat, P18 -1,8 1,2 23 3,1
dd chinh xac ciia mé hinh 3D dwgc danh gia theo P2 2,4 1,5 -6,3 6,9
cac cong thire sau: P20 -2,0 1,4 21,1 [ 21,3
AX=Xpsm-Xccp; (1) P5 -1,0 2,8 -4,0 5,0
AY=Ypsu-Ycep; (2) P6 2,8 -1,8 174 | 17,7
AZ=Zpsu-Zccp; 3) P8 2,7 2,1 -21,8 | 22,0
AXYZ=XYZpsm-XYZccp; (4) P9 6,7 16 21 7.3
RMSE, =SQRT[(1/n)z X aop 2} (5) RMSE 3,5 2,6 140 | 45

DSM ~
RMSE, =SQRT|(1/m Y7 (Yoey - Yocr
2

DSM ~ GCPI

G
RMSE, = SQRT[(1/n)Z ]

- , 2 4+ -
RMSE,., =SQRT{1ZZ1 |:(XDSM 2XGcP|) (Yoswm 2}}

n=" -YGCPi) +(ZDSM 'ZGCPi)

(8)
Trong do: AX, AY, AZ, AXYZ - Cac gia tri chénh
léch cac thanh phan toa do va vi tri diém; RMSE -
Sai s6 trung phwong; n tbng sb diém kiém tra;
Xacpi Va Xpsm, Yacpi Va Ypswu, Zacpi Va Zpsu - Twong
trng la thanh phan toa dé theo truc X, truc Y va truc

Z cla diém khbng ché va md hinh DSM

4. Két qua va thao luan

Sau khi xt¥ ly ghép anh, nan anh, tao dam may
diém, ta s& tao mé hinh s6 bé mat (DSM) cho ca 2 md
(H.8 va H.9). Sai s trung phwong cla cac thanh
phan X, Y, Z, XYZ cla tat ca cac diém nén anh nhw
trong Bang 3, Bang 5. Sai s6 trung phwong clia cac
thanh phan X, Y, Z, XYZ cla tt c& cac diém kiém tra
dd chinh xac m6 hinh 3D nhw trong Bang 4 va Bang
6. M6 hinh DEM clia cum mé Tan Béng Hiép va mé

Sai s6 trung binh cac thanh phan X, Y, Z, XYZ
clia cac diém kiém tra tai cum mé Tan Dong Hiép
twong &ng la 5,1 cm, 2,7 cm, 13,5 cm, 4,6 cm. Sai
sd 1&n nhét theo truc X 1a 10,2 cm va truc Y 1a -5,9
cm (diém P14, Bang 4), sai s 1&n nhét theo truc Z
la -24,2 cm va sai sb tdng hop theo vj tri diém XYZ
la 24,5 cm (diém P7, Bang 4).

Béng 4. Sai sb céc thanh phén X, Y, Z, XYZ cla
diém kiém tra cum mé Tan Poéng Hiép

Téndiém | AX |AY (cm)| AZ(cm) | AXYZ
P13 3,2 0,8 -5,4 6,3
P14 10,2 -5,9 19,1 22,4
P16 -1,1 1,5 2,2 2,9
P1 -4,4 3,0 11,2 12,4
P3 3,7 -2,4 -3,3 55
P7 3,8 0,6 -24,2 24,5
P4 -4,6 -0,4 -12,4 13,3

D6i voi mé Nui Dai sai s6 trung binh céc thanh
phan X, Y, Z, XYZ cla cac diém nan anh twong
&ng la 2,0 cm, 1,5 cm, 4,4 cm, 2,8 cm. Sai sb 16n
nhat theo truc X 1a 3,0 cm (diém G11, Bang 5) va
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truc Y 1a -2,9 cm (diém G20, Bang 5), sai sb Ion
nhét theo truc Z 1a 9,9 cm va sai sb tdng hop theo
vi tri diém XYZ 1a 10,1 cm (diém G12, Bang 5).
Béng 5. Sai s6 cac thanh phan cia diém khéng
ché anh trong xay dung mé hinh 3D cum mé Nui Dai

Tén | AX (cm) AY AZ (cm) | AXYZ
G3 -1.9 0.3 7.4 7.6
G9 -1.1 -0.4 -0.5 1.2
G8 -0.6 -0.8 -4.7 4.8
G1 2.4 0.0 -2.4 3.4
G4 1.5 2.2 -1.6 3.1
G7 -2.8 1.0 0.4 3.0
G11 -3.0 1.6 -8.3 8.9
G12 1.9 -0.7 9.9 10.1
G18 1.1 -2.3 -0.4 2.6
G20 0.8 -2.9 3.8 4.9
G14 1.9 1.7 -2.0 3.2
G15 2.0 -1.0 1.4 2.6
G16 -2.2 -1.0 2.0 3.1
RMS 2.0 1.5 4.4 2.8

Sai s6 cac diém kiém tra tai mé NGi Dai nhw
sau: Sai sb trung binh cac thanh phan X, Y, Z, XYZ
twong ng la 1,0 cm, 1,2 cm, 8,4 cm, 3,3 cm. Sai
s6 16N nhéat theo truc X 1a -2.0 cm (diém G10, Bang
6) va truc Y & 2.3 cm (diém G2, Bang 6), sai sb 16n
nhat theo truc Z la -17.9 cm va sai s6 téng hop theo vi
tri diém XYZ 14 17,9 cm (diém G13, Bang 6).

Bang 6. Sai s6 céc thanh phan X, Y, Z, XYZ cia
diém kiém tra cum mé Tan Péng Hiép

Tén diém | AX AY | AZ (cm) | AXYZ
GPS 01 | 1.3 -0.1 2.6 2.9
G2 0.8 2.3 4.0 4.7
G6 0.4 0.6 -3.4 3.5
G10 2.0 1.2 -8.4 8.7
G13 -0.1 -0.1 -17.9 17.9
G17 09 | 19 -8.1 8.3
G19 06 | -07 1.8 2.0
RMSE 1.0 1.2 8.4 3.3

Tw két qué danh gia dd chinh xac & trén cho
thdy mé hinh DSM cé dd trung khép cao véi dia
hinh thwc té. M6 hinh 3D cta cum md Tan Déng
Hiép va moé Nui Dai nhw hinh H.10 va H.11. Theo
qui pham Viét Nam nganh Trac dia mé [3] va thdng
tw s6 68/2015/TT-BTNMT [4], dd chinh xac cla ca
hai mé hinh & trén 1a dap ng dwoc yéu cau thanh
lap ban d6 dia hinh ty I& I&n, cu thé ca 2 trwong
hop déu dat yéu cau déi véi thanh 1ap ban do ty &
1:1000. T mé hinh DSM, s dung cac phan mém
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dd hoa nhw Autocad, Microstation dé bién tap cac
ban d6 dia hinh, ban dd hién trang st dung dat cla
cac md. Ban dd hién trang st dung dat cum mé da
Tan Bbéng Hiép (ty 1&é 1:1000) sau khi bién tap tr moé
hinh DSM nhw trén hinh H.12, ban dd dia hinh mé Nui
Dai (ty 1é 1:2000) nhw trén H.13. Nh& mé hinh ¢c6 do
phan gidi cao, hinh anh tryc quan, chan thyc, rd nét
va chinh xac, qua trinh bién tap ban d6 thuan loi. Két
qué cho thy, chét lwgng ban d6 dap ng duwoc yéu
cAu cla Tiéu chuén Viét Nam nganh Trac dia md.
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H.8. M6 hinh DEM cta cum mé Tan Béng Hiép
(tinh Binh Durong)
170 m
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200 m
H.9. M6 hinh DEM cta mé Nui Dai (tinh An Giang)
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H.12. Bn db hién trang str dung dat cum mé da Tan Béng Hiép
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H.13. Ban db dja hinh mé da Nui Dai

5. Két luan

Trong nghién clru nay, céng nghé bay chup
UAV da dwoc st dung dé thanh lap DSM va ban
dd cho cac mé khai thac da 16 thién. Két qua thuc
nghiém tai hai mé da Nui Dai va cum mé da Tan
DPoéng Hiép cho dd chinh xac dat yéu cau thanh lap
ban db ty & Ion theo Tiéu chuén Viét Nam nganh
Trac dia md. V&i dac diém dia hinh mé 16 thién,
DSM dé& dang chuyén thanh DEM, do d6 thuc té ta
c6 thé dung mé hinh DSM thanh Iap tir cdng nghé
do UAV dé thanh |ap cac loai ban db dia hinh, ban
dd hién trang str dung dat. Qua trinh bay chup thuc
nghiém va x& ly di liéu cho thdy cdng nghé bay
chup UAV c6 qui trinh thyc hién don gian. An toan
khi do dac tai nhi¥rng dia hinh phirc tap, nguy hiém,
kho tiép can ctia cac mé 16 thién. Cac san pham to
céng nghé nay cé thé tro’ gitp cac co quan quan ly
nha nwdc kiém tra, giam sat qua trinh khai thac.0
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mo, mo 1§ thién; dir liéu anh UAV; thiét bi bay
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SUMMARY

UAV photogrammetry technology has
been an increasingly common solution for
producing digital surface models (DSM).
However, this is still a quite new technology
at open-pit mines in Vietham. The main
purpose of this paper is to comprehensively
assess the abilty of the UAV-based
technology in DSM and map production. In

order to achieve this goal, a DJI Phantom 4
pro drone was used to build the DSM of two
quarries in Binh Dwong and An Giang

provinces. Ground control points for
processing UAV images and DSM accuracy
assessment were observed by the GNSS
real time kinematic technique (RTK). The
data was processed in Agisoft Photoscan
1.42. In both two cases, results showed that
the accuracy of DSMs was high enough for
producing large scale topographic maps.
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