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Trén thé gidi ciing nhw & Viét Nam viéc trng dung cong nghé mdy bay khéng
ngwoi ldi (UAV) va thiét bi quét laser mdt ddt trong viéc thanh Idp mé hinh
3D dang ngay cang dworc str dung rong rdi. Tuy nhién, viéc két hop giira hai
céng nghé nay dé mang dén sw hiéu qud trong viéc thu thdp s6 liéu mgt cdch
ddy diu hon tw mdt ddt dén trén cao thi van con la twong déi méi & nworc ta.
Muc dich chinh ctia bai bdo nay la trinh bady viéc s dung div liéu quét laser
mdt ddt lam tdng do chinh xdc xw ly die lieu UAV va qud trinh tw dong héa
trong viéc xdy dung mé hinh 3D tir cdc ngudn die liéu nay. Noi dung cu thé
bao gdm: (1) Ndng cao chdt Iwong xdy dung mé hinh 3D bdng két hop cong
nghé bay chup UAV va quét laser mdt ddt; (2) Xdy dwng quy trinh két hop dir
liéu ddm mdy diém ctia mdy quét laser mdt ddt va div liéu UAV thanh lgp mé
hinh 3D; (3) Thuc nghiém thanh Idgp mé hinh 3D khu vyc Chua Ldng - Ha
N@i tir s6 liéu cua thiét bi quét Faro X330 va dir liéu mdy bay UAV Phantom
4 Pro; (4) Bdnh gid d6 chinh xdc va cdc két ludn vé wu nhwoc diém ctia cong
nghé.

© 2019 Truwong Dai hoc M6 - Dia chat. T4t ca cic quyén dwoc bdo dam.

1. M& dau

chinh, tric dia dia hinh, xdy dung dan dung, thiét
ké kién tric va bao ton di san véi dd chinh xac cao
(Hoang Kim Quang, 2012). Piém han ché cta hai

Trén thé giGi va & Viét Nam, viéc thanh 1ap mé
hinh s6 3D bang cong nghé do anh may bay khong
nguoi lai (UAV) va may chup anh d6 phan giai cao
dang ngay cang dwgc st dung rong rii trong
nganh tric dia - ban d6 (Bui Tién Diéu va nnk,
2016). Hién tai, cac cdng nghé st dung thiét bi
laser mat dat dang dwoc st dung rong rai trong
thu thép dir liéu mat dat phuc vu cho cong tac dia

“Tdc gid lién hé
E - mail: ngosycuong@vinanren.vn

cong nghé trén la chi thyc hién trong pham vi vira
va nho. Diéu c6 thé dé dang nhan thiy 1a do chinh
xac khi quét laser mat dit cao hon bay chup bang
UAV (Tran Quéc Vinh, 2017). Tuy nhién, cong
nghé bay chup bang UAV c6 wu thé 13 thu thap sd
liéu trén bé mat cong trinh rat tot nhung lai khong
c6 kha nang ghi nhan cac diém bi che khuit & phia
dwéi cia cong trinh, diéu ma cong nghé quét laser
mat dat hoan toan c6 thé lam dwoc. Nhwng khi ap
dung quét Laser mat dat cho cac cong trinh thi
phan bé mat phia trén cia cong trinh (tir phan



32 Ngé Sy Cwirng va nnk./Tap chi Khoa hoc Ky thudt M6 - Pia chdt 60 (4), 31 - 40

mai tré 1én) rat kho hodc khong thé quét. Vi vy,
két hop cac wu diém cua 2 cong nghé nay dé nang
cao chit lwong xay dung mo hinh s6 3D 1a hoan
toan can thiét. Hién tai, & nwéc ta méi chi phat
trién theo hwéng tirng cong nghé riéng biét ma it
noicé sw kéthop hoan thién gitra 2 cong nghé nay.
Bai bdo nay phan tich mdt huwéng di mai két hop
gitra hai cong nghé mang dén sy hiéu qua cho céng
viéc rng dung vao thu thap s6 liéu mot cach day
dd hon tir mat dat dén trén cao. Hon nira, cong
nghé laser mat dit co6 thé st dung dé lam ting do
chinh xac dit liéu khi s dung tiéu do cho dit liéu
UAV.

Dwa vao viéc nghién ctru cac giai phap xay
dung co s& dit liéu va mo hinh 3D bang cach két
hop céng nghé UAV va quét laser mat dat cac cong
trinh dw 4n gom: cong trinh ngdm dia dao Vinh
Madc; thu thip xtr Iy s6 liéu hang ddng Son Doong;
cac cong trinh kién truc, bdo ton Hoang thanh
Thang Long ... 3 st dung nhiéu gidi phap tién tién
veé viéc két hop cac cong nghé tao nén san phim
cudi (Hoang Kim Quang, 2012). Tuy nhién, cac
nghién ctru trén chwa dé cap dén van dé két hop
dit liéu quét Laser mat dat va UAV trong thanh 1ap
mo hinh 3D. Ditliéu quét laser mat datva UAV déu
1a cAc ddm may diém (point cloud), nhung do cac
tram quét laser mat dat khéng thé quét dwoc phan
trén mai nha nén khu vire nay sé€ khong cé dir liéu.
DE bu vao phan thiéu hut do, c6 thé két hop st
dung di liéu ddm may diém ctia UAV (Tran Quéc
Vinh, 2017). Vi thé bai bao di sdu nghién ctru, phan
tich viéc két hop dir liéu cta 2 loai cong nghé trén,
thém vao dé st dung dir liéu laser mat dat nhw
mot s6 liéu chuin héa toa dd lam tang do chinh xac
cda chinh sd liéu bay chup. D liéu bay chup dwoc
bay chup bang cac cong nghé bay tién tién nhw
Phantom 4 Pro, Trinity F9 hay Avian P, két hop véi
s0 liéu quét laser mat dat tir thiét bi Faro X330.

2. Giai phap nang cao dg chinh xac xir ly dir liéu
UAV tir dir liéu quét laser mat dit

2.1. Xdy dwng hé théng tiéu do diing chung

Khi thanh 14p mo6 hinh s6 3D bang cong nghé
quét laser mat dit thi viéc xy dung va bo tri cac
tiéu do trai déu trong pham vi thyc hién 1a hét strc
quan trong. Cac vi tri d6 dam bao t6i da dwoc phin
dién tich quét cling nhw d6 phu trum gitra cac tram
quét phu hop dwoc thé hién nhw trong Hinh 1.

. .
: . ; Point2
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D6i voi viéc thanh 14p mé hinh s6 3D bang
cong nghé UAV, thi viéc xay dung va bo tri cac
diém khong ché anh mat dit phai dam bao cac
diém nay dwoc trai déu khu do va kich thwéc phai
hop ly dé c6 thé dinh tAm chinh xac trén anh (Bui
Tién Diéu va nnk., 2016).

Do vy can phai xac dinh loai tiéu do cho phu
hop véi ca 2 cong nghé trén (Hinh 2).

Tiéu can rd nét, chinh xac va nhan dién tot
bang ca 2 phwong phap thu thp s6 liéu. O day,
tiéu nho phu hop véi so liéu quét 3D Laser mat
dat, con tiéu 16n hon phu hop véi bay chup anh
bang UAV.

2.2. Xdc dinh tw déng gid tri tog d¢ tiéu do thu
dwoc tir div liéu laser mdt ddat bang phdn
mém sau ndn ghép

S0 liéu laser mét dat co6 thé ghép néi gitra cac
tram thanh ddm may diém tdng hop. Sau khi nan

Hinh 1. Sor do vi tri cdc tiéu do.

Hinh 2. Tiéu do két hop giira quét laser mdt ddt va
UAV.
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ghép, tir s6 liéu nay co thé trich xuit ra toa dd diém
tiéu mot cach ty dong (Hinh 3).

KC4

Hinh 3. Trich diém toa do tiéu do sau khi xir ly.

2.3. Xdy dwng mé hinh 3D bang dir liéu bay
chup UAV

Hé théng bay UAV Trinity F9, Avian P, hodc
Phantom 4 Pro dworc thiét ké bay hoan toan tw
dong bing thiét bi dAn dwong. P& tao mo hinh 3D
theo quy trinh trén thuc té phai két hgp cong tac
ngoai nghiép, cdng tac ndi nghiép trén co s& mot
s6 phan mém chuyén dung di keém (Bui Ngoc Quy,
Pham Vin Hiép, 2017). Céng viéc chinh cin thuc
hién la:

2.3.1. B tri méc do khéng ché dnh

Do c6 str dung thiét bi laser mét dat nén viéc
b6 tri diém khong ché anh chi cin 4 diém vi tri goc
khu do va cac diém nay dwoc do dac GPS/RTK dé
ghép noi.

2.3.2. Bay chup dnh

Trudéc hét sit dung phan mém thiét ké tuyén
bay dé thiét ké cac tuyén bay chup, sau khi khai
bao cac tham s6 nhu: hé toa do, may anh, do cao
bay, thoi gian t6i da cho mot chuyén bay, do6 pha
doc ngang, huéng bay va vi tri cit ha canh... Phan
mém sé tw dong tinh toan tng s6 cac tuyén phai
bay, s6 lwong dnh chup va ban vé thiét ké chi tiét
cac dudng bay. Ngoai ra, phdn mém con tao ra tép
“flight. txt” ghi lai cAc thong s6 vé dwong bay va tép
chira tham s6 dinh hwéng ngoai cho méi khu chup
c6 khuon dang * eo_wgs84. txt. Tép nay chira dir
liéu v&i dinh dang nhw sau: tén anh, toa d0 x, v, z,
gbc omega, phi va kappa.

Qua trinh bay chup déng thoi, cung luc véi
thoi diém st dung laser mat diat. Vi vy
UAV/Drone c6 thé cung thu dwoc moc ctia vi tri da

rai tiu cho laser mat dat (Bui Ngoc Quy, Pham
Van Hiép, 2017).

2.3.3. Xw ly dir liéu bay chup

Viéc tinh toan binh sai, do dac dnh dworc thuc
hién bang phan mém Skyline. PhAn mém nay st
dung thuat toan do anh méi cé tén la “Structure
from motion” (Sfm), dwa trén qua trinh chuyén
dong ctia camera dé€ tao ra hang loat anh chup lién
tiép vdi dd chong phu cao. Thuit todn sé tai tao lai
vi tri chup anh, dong thoi tao ra ddm may diém
day dic cac diém chung, khoi phuc lai dia vat va
dia hinh khu vwc nghién ctru (Beraldin et al.,
2010).

2.3.4. Trich xudt vi tri toa do tiéu

Sau khi c6 dwoc san phdm anh binh d6 khu
vuec do, stt dung phan mém Global Mapper dé trich
xudt toa d6 cda tiéu do da st dung trong khi thuc
hién viéc quét laser mat dit. Sau do6 xuit ra dinh
dang CSV toa do cac diém khéng ché anh “KC1”,
“KC2”,“KC3”, “KC4” (Hinh 4).

2.3.5. Kiém tra so sdnh két qud xtt ly toa d tiéu
ctia UAV bdng sé liéu quét laser mdt ddt

Sau khi nin ghép thanh cong, trich xuit s
liéu cac diém khong ché ra cé dinh dang “*. E57”
bang phin mém Faro Scene, c6 thé tién hanh loc
nhiéu s4 liéu, loai bd cac yé&u t6 khong can thiét.

Trich xuit lai sé liéu do tiéu, méc truc ti€p
trén s6 liéu mo hinh ddm may diém (point cloud)
cia s liéu quét laser mit dat. Luc nay so liéu do
dac da dwoc cai thién do do chinh xac cao cta so
liéu quét laser mat dit va cé thé st dung cho sd
liéu do khéng ché anh UAV (Hinh 5, Bang 1).

2.4. Két hop dir liéu quét laser mdt ddt va UAV dé
thanh Idp mé hinh 3D

M6 hinh 3D gém cac thanh phén chu yéu la
mo hinh s6 dia hinh (DEM), cac déi twong dia vat
ndi hoic nam trén bé mit DEM, két hop véi cac
thong tin dia vat gan véi cac ddi twong (Nguyén
Viét Nghia va nnk, 2017).

Nhom doi twong nay kha da dang vé ciu tric
hinh hoc, chiing c6 thé dwoc thé hién chi tiét bang
cac md hinh 3D thuc ma mdi nat déu mang gia tri
X, Y, H hoac dwoc khai quat hoa & cac mirc do khac
nhau phu thudc vao LoD (level of detail).

Mot cach thé hién don gian 1a nha dwoc day
1én tir dwdng vién day nha nam trén mit DEM
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mot khodng bang chiéu cao riéng h ctia nha thanh
mot hinh hop.

Trong quy trinh, dir liéu quét laser mit datla
dirliéu chinh dé xay dung mé hinh 3D, n6 cin phai
két hop véi mo hinh bé mét va anh chup két cdu
tir di liéu anh bay chup va anh s6 dé c6 d6 chinh
xac cao va chi tiét hon.

Dit liéu tir UAV c6 kha nang thanh 1ap DEM
khu vuc bay chup véi do chinh xac ctia mé hinh
voi ty 1é 1:1000 & khu vuc dong bang nhung cé
nhwoc diém la khéng thu nhan dwoc hét div liéu &
phén chin ctia cac cong trinh c6 chiéu cao 16m trén
mat dit, gy ra anh hwong lém dén d6 chinh xac
cda cac cong trinh trén ban d6. Ngwoc lai, div liéu
quét laser mat dat khéng quét dwoc phin mai cia
cac doi twong cao trong do thi; dong thoi mudn

k:.—"‘ - : \/ g— -

Hinh 5. So Sdnh toa do tiéu do thu dwoc gitva 2 céhg.ngh_é.

thanh 14p mo hinh 3D can dwa vao DEM nén méi
thwc hién dwgc. Vi vay, c6 thé két hop dir liéu dam
may diém cuda 2 loai cong nghé nay bu trir nhau
thanh 1ap mo hinh 3D d6 thi hoan thién hon hay
khéng. Thyc té€ phén tich & trén cho thay, trén nén
DEM thanh 14p tir dir liéu UAV, dir liéu b6 xung tir
viéc quét laser mat dat tap trung chi yéu la phan
chan, thin cta cac ddi twong la cac toa nha cao
tAng va mot s6 doi twong co chiu cao 16m trong d6
thi. D€ thuc hién dwoc cong viéc nay déi véi mot
déi twong nha cao ting can phai thuc hién cac
cong viéc theo trinh tw sau véi sy tro giup cia cac
phan mém chuyén dung nhw Reality Capture hodc
Skyline nhw da néi & phan trén (Hinh 6) (D6 Vin
Dwong, 2017).
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Bdng 1. Toa dé va dé cao cdc diém khéng ché dnh.

Tén diém Loai X (m) Y (m) Z (m)
KC1 Point 583402,325511 2325058,513979 82,468640
KC?2 Point 583398, 792763 2325056, 345389 82,444604
KC3 Point 583403, 044293 2325053, 265751 82,443934
KC4 Point 583398, 506029 2325049,977691 82,410288

ché cho bay chup ‘

UAV/Drone

4

St sanh vi tri tiéu do
dugc tir binh d6 anh |

vidli Laserscan |

Tich hap todn bd sa ligu bao
gbm: Pointcloud, Anh UAY,
56 lidu tiéu do va anh k§
thuat 58 vao phan mém
chuyén dung lam san pham:
- Pointcloud

Chudn bi tigu do két Quét 3D Laser cdc ving UAV
hop cho Laserscan P khiing thé thu thap, thu thip vi
va UAV/Drone tri tigu do

4

- M5 hinh 3D chi tiét

V.

Trich xudt lai vi tri
chinh xac cla tidu

Hinh 6. Quy trinh cdng nghé thanh Idp bdan do 3D tir dir liéu UAV va quét laser mdt ddt.

3. Thwc nghiém va thao luan

b€ danh gia dwoc hiéu qua va do chinh xac
cda viéc két hop dong thoi dir liéu tir cong nghé
quét laser mat dit va bay chup bang UAV, nghién
ctru nay di tién hanh do thuc nghiém va 14p mo
hinh 3D khu vwc Chua Lang. UAV Phantom 4 Pro
dwoc st dung cd tiéu cw 24 mm, bay chup & dé cao
150 m sé cho do chinh xac xap xi 1,6 cm cho toan
bo mo6 hinh 3D va may quét laser Faro X330 c6
khoang cach quét téi da 1én t&i 330 m d6 chinh xac
2 mm.

3.1. Thwc nghiém
3.1.1. Quét laser mdt ddt

Pham vi may quét la toan b khu vyc khudn
vién Chua Lang. V&i 16 tram quét tir trong ra
ngoai, md hinh point cloud ctia Chua Lang da thé
hién hau nhw day du bé mat cong trinh kién trac
nay (Hinh 7a, b).

Toan bd cac tram quét laser mat dat duoc
ghép néi tw dong bang phwong phap Point to
Point (Hinh 8).

Két qua xtr Iy sé xuat ra tép bdo cdo miéu ta vé
qua trinh xtr Iy ndn ghép va sai s tiéu do.

3.1.2. Xi¥ ly 56 liéu va ghép ndi cdc tram quét

Trong qué trinh ghép néi cac tram, cong doan
quyét dinh la két hop v6i cac diém, bé mat dac
trwng va 1dy d6 1am diém chung dé no6i khung hinh
dit liéu cac tram quét vé dung vi tri thuc té. Do
chinh xac cia m6 hinh ddm may diém bang
phuwong phap Point to Point phu thudc chu yéu
vao mat d6 tram quét va do phu giira cac tram.

SO liéu tiéu do dwgc nhin dién tw dong va
chinh x4c sau khi nin ghép. Sau nin ghép, két hop
vGi s6 liéu tiéu ctia anh binh d6 cé thé tw dong
trich xuat lai vi tri tiéu va trich xuit cho bwéc cudi
(Hinh 9).

3.1.3. Bay chup UAV

Qua trinh bay chup du d6 cao can thiét d6i véi
trng dung bao ton di san, va thu dwoc chinh xac vi
tri mdc, tiéu do.

K&t qua tir bang 2 cho thiy sai s6 nan ghép dir
liéu anh UAV c6 thé thiy toa d6 cac diém trong mo
hinh point cloud c6 sai s6 so véi diém khong ché
dwoc do ngoai thuc dia bang phwong phap RTK 1a
khéng dang ké, hoan toan dap &ng dwoc cong tac
thanh 13p mé hinh 3D.
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Hinh 7 (a) Pdm mdy diém tir hé thong quét laser mdt ddt; (b) Pam mdy diém tir hé thong UAV.
Cluster/Scan 1 ‘ Cluster/Scan 2 | Mean [mm] < 4 mm [%] | QOverlap [Ya] ‘ Used Points ‘ Details |
Chualang_Chual... Chualang_C... 4,81 43.6 28.7 12192
Chualang_Chual... Chualang_C... 1.757 76.0 61.7 43649
Chualang_Chual... Chualang_C... 1.549 80.3 60.2 48744

Chualang_Chual... Chualang_C... 1.488 80.8 69.0 39802 y
ChuaLang_Chual... Chualang_C... 1.428 83.8 63.9 46565
Chualang_Chual... Chualang_C... 1.38 79.7 66.7 60176
Chualang_Chual... Chualang_C... 1.364 85.7 734 54049
Chualana Chual... Chualang C... 1.358 84.1 52.4 27135
Pverall Statistics
Mean: [mm] %
<4 mm: |81.2 [%]

Hinh 8. Hinh dnh sai s6 vi tri diém trén phdn mém.

4 selected objects

4 Point(s)
Global bounding box min: 583398.506028 2325049.97769
82.410287
Global bounding box max: 583403.044293 2325058.513978
82.468639
Global Size: OX 4.53826 DY 8.53629 DZ 0.058352

K3 : POINT
Coordinates: 583403.044293 2325053.265751 82.443934

XCI : POINY
$83402.325511 2325058.513979 82.468640

KC2: POINT
Coordinates: 583398.792763 2325056.345389 82.444604

&C : POINT
Coordnates: 583398.506029 2325049.977691 82.410288

Hinh 9. Trich xudt toa d6 cdc diém khéng ché dnh cua UAV.
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3.1.4. Thu thdp sé liéu bang mdy dnh sé

V&i viéc thu thap thém s liéu bang may anh
s0, ¢ thé tiét kiém dwoc thoi gian thu thap sé liéu
biang may quét 3D, cho chitlwgng mau sic tdthon
va thu dworc cac vi tri ma thiét bi quétlaser mat dat
hay UAV khéng thé thu dwoc (Hinh 10).

3.1.5. Thanh Idp mé hinh 3D tir div liéu két hop
cdc ngudn

Trén thyc té, san phadm cudi cung khi tao dir
liéu mé phong dia hinh 1a tip hop ddm miy diém
cta cac tram quét va hinh anh céc déi twong quét.

Cac s6 liéu sé duwoc ndi suy va tao thanh cac
san pham dan xuit nhu point cloud két hop, mo
hinh 3D toan bé khu Chua Lang. Quy trinh xay
dwng s6 liéu mé hinh 3D két hop cac s6 liéu nay
thuc hién hoan toan tw dong hoéa bang cac phan
mém nhuw Reality Catpture hodc Skyline (Hinh 11,
12,13, 14).

Bdng 2. Sai s6 ndn ghép dir liéu dnh UAV.

DPiém [SaisO| ... PifmcosdX | PiémcosdY
khéng| trung Tiéu cw (px) (px) K1 K2 K3

?he binh T1r,1h GOc |Tinh toan| G6c | Tinh todn | Goc | Tinh toan | Géc [Tinh todn| G6c |Tinh toan|Goc
anh | (px) |toan

KC1 |0.311| 24 |24 |2738.287|2736|1832.344|1824(0.000645| 0 |-0.0174| 0 |0.01592| 0
KC2 |0.346| 24 |24 |2738.58 |2736|1834.834|1824(0.000378| 0 |-0.0167| 0 |0.01532| 0
KC3 |0.395| 24 | 24 (2738.252|2736/1830.811|1824(0.000714| 0 |-0.0172| 0 |0.01571| O
KC4 |0.399| 24 | 24 (2738.157|2736|1830.816|1824(0.000641| 0 |-0.0173| 0 |0.01562| O

g5

T

XX XEX xxx,v;x x%x xvx M

?}XX

w&“%

Hinh 11. Mé hinh 3D khu Chua Ldng tir s6 liéu bay chup.
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Hinh 12. Mé hinh pointcloud khu Chuia Ldng két hop UAV va quét laser mdt ddt.

Hinh 14. M6 hinh 3D chi tiét nha Bdt Gidc & Chila Ldng dworc xdy dung tw dong bang phdin mém Skyline.
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3.2. Thdo ludn

Di¥ liéu bay chup UAV va quét laser mat dat
hoan toan c6 thé két hop dé thanh 14p mo hinh 3D
khu vuc do thi. Tuy nhién, van con ton tai van dé
cin giai quyét trong qua trinh thwc hién dé 1a dir
liéu ddm may diém tir hai loai cong nghé qua 16m,
can xem xét loai bo dir liéu khong can thiét cta
tirng mo hinh trudc khi gop lai dé viéc xi Iy nhanh
hon.

4. Kétluan

- Viéc két hop str dung dit liéu ctia cong nghé
quét laser mat dat sé lam giam sé lwong diém
khdng ché anh b6 tri trong qua trinh bay chup ma
van nang cao d6 chinh xac cta dir liéu UAV.

- M6 hinh 3D thu dworc tir viéc két hop quét
laser mat dat va bay chup UAV thé hién chi tiét, rd
rang va truc quan hon mé hinh thanh lap tir dir
liéu don 1é dac biét doi vai khu vuee c6 thue phia
cao.

- Viéc két hop xtr Iy 2 nguon dir liéu thu thip
dworc ttr viéc bay chup UAV va tir cong nghé quét
laser mat dat da giip mo hinh 3D dat do chinh xac
cao hon déc biét d6i véi cac yéu té dia vat trén mo
hinh.

- S6 liéu tao ra tir viéc két hop nay cé thé doc
t6t trén cadc phan mém 3D, c6 thé xem truc ti€p
trén nén Web va Google Earth 1a mét wu diém ctia
cong nghé maoi.

- Piém han ché cia cd 2 cong nghé nay la
pham vi thwc hién gi¢i han véi nhitng khu vue cé
dién tich vira va nho khodng vai tram hecta con déi
v&i nhirng khu viee 16m hon cin xem xét, cAn nhac
cac van dé vé thoi gian va kinh phi cling nhuw thiét
bi xtr Iy trweére khi thwe hién.
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ABSTRACT

Combination of UAV technology and terrestrial laser scanning for
improving the efficiency of building 3D model

Cuong Sy Ngo 1, Truong Xuan Tran 2, Hanh Hong Tran 2, Vu Nguyen Dang !

1 Vietnam Natural Resouces and Environment Cooporation, Ministry of Natural Resouces and
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The application of unmanned aerial vehicle (UAV) and terrestrial laser scanning in the 3D model
establishment is increasingly being used widely in the world as well as in Vietnam. However, the
combination of these two technologies for enhancing the efficiency of data collection from the ground to
the high is still new in our country. The main aim of this paper is to use terrestrial laser scanning data to
improve the efficiency of the UAV data and the automation process, and to build the 3D models from these
data sources. More specifically, the study was designed to address the following contents: (1) Improving
the quality of 3D model by the combination of UAV technology and terrestrial laser scanning; (2)
Establishing a combined process of 3D model from point cloud data of terrestrial laser scanner and UAV
data; (3) Experimentation of 3D model establishment in the Chua Lang area (Hanoi) from data of Faro
X330 scanning device and UAV Phantom 4 Pro UAV; (4) Evaluation of accuracy and conclusions of
technology advantages and disadvantages.



