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Bdn do6 3D d6 thi c6 thé xdy dwng tir die liéu quét mdt ddt 3 chiéu hodc tir dnh
chup clia mdy bay khong nguwoi ldi. Nhwoc diém clia mdy quét mdt ddt la
khong thu dworc div liéu phdn mdi ciia nha cao tdng. Vdn dé nay lai la thé
manh ctia chup dnh ttr mdy bay khéng ngwoi ldi. Nghién civu nay két hop div
liéu thu dwoc ttr mdy quét laser mdt ddt va dir liéu chup ttr mdy bay khéng
ngudi Idi thanh Idp ban do 3D khu v dé thi ¢ thé khdc phuc nhwoc diém
ctia moi logi cong nghé. Viéc st dung bé die liéu két hop da chirng minh cé
thé'thanh Idp dworc bdn dd 3D ti 1€ 1:1000 khu viee dé thi theo tiéu chudn hién
hanh. Ngoai ra khi st dung céng nghé nay, con cé thé thu dwoc dir liéu ctia
dia vdt vdi d chinh xdc cao, c6 thé khai thdc dé phuc vu nhiéu muc dich khdc

nhau trong linh viec qudn ly do thi.

© 2018 Trwdong Pai hoc M6 - Pia chit. T4t ca cac quyén dwgc bao dam.

1. M¢ dau

Trong nhitng nam gan day, tng dung cong
nghé quét laser mat dit (Terrestrial Laser
Scanning-TLS), mday bay khoéng nguoi lai
(Unmanned Aerial Vehicle-UAV) thanh l4p ban do
2D, 3D trong khao sat thiét ké cong trinh, mo
phong dia hinh v.v... phuc vu cac nhu ciu xa hoi
ngay cang phat trién manh mé va phd bién. &' cac
nwéc phat trién nhwe My, Nhit, Trung Quéc.
(Kokusai Kogyo Group DSG, 2012) Viéc thanh lap
ban d6 khong gian 3 chiéu cho cac thanh pho 16n
bing hé thdng do dac ban do di dong (Mobil
Mapping System-MMS), con Thuy Sy da tién hanh

*Tdc gid lién hé
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xay dwng va cung cap mo hinh canh quan dia hinh
(Topographic Landscape Model-TLM) trén ca
nuwéc (0’Sullivana et al, 2008). Ban d6 3D thanh
14p bang dit liéu TLS hay &anh chup tir UAV ¢4 ndi
dung da dang va trwc quan sinh dong hon rat
nhiéu so v&i ban d6 2D thanh l4p tir s6 liéu GPS, do
dac mat dat thong thuong, hoac st dung anh vé
tinh va d&nh hang khong.

O Viét Nam, ciing d3 c6 mot s dé tai nghién
ctru thanh 13p ban d6 3D nhw: nghién ctru xay
dung ban d6 3D tir dit liéu danh may bay khong
ngudilai (UAV) chi phi thip (Bui Ngoc Quy, 2017);
Nghién ctru phwong phap nhan dang tw dong mot
s§ doi twong va xay dung co s¢ dir liéu 3D bang
dit liéu anh thu nhéan tir thiét bi bay khong nguoi
14i (P& Vin Dwong, 2017); Ung dung thiét bi bay
khong ngudi 1ai Microdrone MD4-1000 trong
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thanh 14p ban d6 3D do chinh x4c cao (Lé Pai Ngoc,
Hoang Van Anh, 2014); Nghién ctru cac giai phap
xay dung co s& dir liéu va ban d6 3D cong trinh
ngdm khu vwc d6 thi (Vi Phan Long, 2014);
Nghién ctru ing dung dit liéu Lidar va anh vién
thdm d6 phén giai cao dé xay dung ban do6 3D phuc
vu quan ly dé thi (Nguyén Thuc Anh, 2011). Tuy
nhién, cac nghién ctu trén chwa dé cap dén vin dé
kéthop dirliéu TLS va UAV trong thanh 14p ban do
3D. Dit liéu TLS va UAV déu la cac dam may diém
(point cloud), nhung do cac tram quét TLS khong
thé quét dwgc mai nha & khu vue do thi nén phan
mai sé khong c6 dir liéu. D& bu vao phan thiéu hut
nay, c6 thé két hop str dung dir liéu ddm may diém
cta UAV. Vi thé bai bao di sdu nghién ctru, phin
tich viéc két hop dit liéu cta 2 loai cong nghé trén,
cu thé 1a dir liéu thu dwoc tir quét laser mat dat
bang may Leica P20 va dit liéu tir anh ctia UAV
MD4-1000 &p dung cho viéc thanh 14p ban d6 3D
khu vye thanh pho giao lwu & Ha Noi. Trén co s&
két qua thu dworc sé tién hanh so sanh, danh gia dé
chinh x4c ctia ban d6 3D khi xiy dwng bang
phwong phap nay.

2. Thanh lap ban d6 3D tir dir liéu dam may
diém

2.1. Thanh ldp ban do 3D tir di¥ liéu dnh chup
UAV MD4-1000

Hé thong bay UAV MD4-1000 dugrc thiét ké
bay hoan toan tw ddng bang thiét bi dan dwong

GPS, IMU-Inertial Measurement Unit (cam bién
gia tdc va cdm bién goc quay)- gan may anh phé
thong Canon EOS 550D v&i ché do chup tw dong.
Quy trinh cong nghé thanh 13p ban d6 3D tir dir
liéu anh chup bang UAV dwoc thire hién nhw so do
Hinh 1 (Lé Pai Ngoc, Hoang Van Anh, 2014).

D€ tao ban do 3D theo quy trinh trén Hinh 1,
thuc té phai két hop céng tic ngoai nghiép, cong
tidc ndi nghiép trén co s& mot s6 phan mém
chuyén dung di kém. Mot s6 cong viéc chinh cin
thwc hién la:

2.1.1. Bay chup dnh

Trwéc hét sit dung phan mém OrbitGIS dé
thiét ké cac tuyén bay chup, sau khi khai bao cac
tham s nhuw: hé toa d6, may anh, d6 cao bay, thoi
gian t6i da cho mot chuyén bay, do phi doc ngang,
hwéng bay va vi tri cit ha canh... Phin mém sé tw
déng tinh toan tong s cac chuyén phai bay, s6
lwong anh chup va ban vé thiét ké chi tiét cac
dwong bay. Ngoai ra phdn mém con tao ra file
flight.txt ghi lai cac thong s6 vé dwong bay va file
tham s dinh hwéng ngoai cho mdi khu chup c6
dang *_eo_wgs84.txt. File nay chira div liéu véi
dinh dang nhw sau: tén anh, toa do x, y, z, goc
omega, phi va kappa.

2.1.2. bo dac dnh

Viéc tinh toan binh sai, do dac anh dwoc thuc
hién bang phan mém Agisoft gdbm (Pham Xuin
Hoan, Hoang Vin Anh, 2016). Phin mém nay

Bay chup anh Po dac anh (AgiSoft) CSDL dia ly
{UAV MD-1000) Nhap tham s6 hiéu chudn (ArcGIS,
il may chup anh Skyline)
- 2 Bén}] - L ¢ " .
Thiét ke diu Nhap cactham s6 dinh -
tuyén bay miic hirdmg ngedi tim anh —+» Tichhop
Hup Znh - CSDL GIS
chup an do | ‘L
khéng ’| Tinh todn ting day |
ché v
2 : énh
Chuén bi voni Lan ms hinh s6 DTM ¥
uAv sod i Bén db 3D
nghiép
‘ Tao binh d6 trwe Anh |
Do v 14p thé 3D cic ddi
twong dia ly

Hinh 1. Quy trinh cdng nghé thanh Idp bdn dé 3D tir div liéu UAV.



Trdn Qudc Vinh va nnk./Tap chi Khoa h

st dung thuat toan do anh mai cé tén la Structure
from motion (Sfm), dwa vao qua trinh chuyén
dong ctia camera. D€ tao ra hangloat anh chup lién
tiép v&i do chong phi cao. Thuit todn sé tai tao lai
vi tri chup anh, dong thoi tao ra ddm miy diém
day dic cac diém chung, khoi phuc lai dia vat va
dia hinh khu virc nghién ctru.

DEé ting cwong do chinh xac, khi thuc hién
phai két hgp do dac thém mot s6 diém khdng ché
ngoai nghiép véi do chinh xac cao. Cac diém ngoai
nghiép nay c6 thé tin dung cac dia vat ro nét hoac
lam mdc, tiéu (Hinh 2).

1: Tao Project, nhap cac théng s cta Project;
2: binh hwéng khu chup (Align photo);

3: Tao dam may diém day dac (Dense cloud);
4: Tao lap mo hinh s6 dia hinh DTM;
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5: Thanh lap binh d6 trwc anh;
6: Do vé 1ap thé 3D cac ddi twong dia ly.

2.2.3. Cor s¢ dir liéu dia ly

Sau khi hoan tit cong viéc tw dong xuit mo
hinh 3D, toan bd co s& dir liéu bao nhw binh d6
trwe anh, DTM va dit liéu vector 3D dugc chuyén
doi sang cac dinh dang chuan Geotiff va Shp file dé
tich hop vao cac phan mém ArcGIS hodc Skyline,
tir d6 thanh 14p ban d6 3D.

2.2. Thanh Idp ban dé6 3D tir dir liéu quét TLS
2.2.1. Thanh Idp mé hinh 3D

S6 liéu thd thu dwoc tir quét TLS la dam may
diém xac dinh hinh dang d6i twgng quét. Khi diém
dat may quét (diém khéng ché) dwoc tham chiéu
vao mot hé théng toa do da biét thi tit ca cac diém
nam trong ddm may diém déu dwoc tham chiéu vé
hé thong toa do cua diém khong ché. M6 hinh 3D
thanh 14p tir TLS chi yéu 1a cic d6i twong cu thé,
c6 do chinh xac t6t nhung dé thanh lap dwoc ban
d6 3D cin két n6i mo hinh ctia TLS véi mo hinh do
s6 do cao (DEM) lam nén cho ban d6 3D. Vi thé,
phai chuyén doi dir liéu quét sang dinh dang phu
hop véi dir liéu ban @6 nén. Hinh 3 1a quy trinh tao
mo hinh 3D ttr dit liéu TLS sang dang 3D *.dae. Dt
liéu dang nay pht hgp véi mot s6 phan mém xir ly
s0 liéu 3D nhw Skyline, ArcSince...

D4m miy diém + Anh Pananoma Bam miy difm bé sung
( M4y quét P20)

tir UAV (néu cin)

¥
Tao &nh triee giao (Ortho) ho#c siv
dung 4nh truc giao tir UAV (néu cin)

p
B& sung Anh chup bing mAiy 4nh

Y

Tao cAc mit TIN tir dam miy
diém

(néu can) —| Tao miit cho cac lwdi tam giac
- < trong Sketchup
¥
Dén Texture cho cic mit,
tao md hinh 3D
¥
M4 hinh 3D

Hinh 3. Quy trinh céng nghé tao mé hinh 3D tir div liéu TLS.
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Cac buéc chinh can thuwc hién nhw sau
(Kokusai Kogyo Group DSG (KKC), 2012):

Buwéc 1. Lam sach dit liéu Point cloud;

Bwdc 2. Tao cac mat TIN Point cloud;

Bwéc 3. Tao anh truc giao (Ortho) hoac st
dung anh tryec giao tir thiét bi bay UAV;

Bwérc 4. Tao mat cho cac lwéi tam giac trong
phan mém Sketchup;

Buwdc 5: Dan texture cho doi twgng tao mo
hinh 3D;

Buwdc 6. Tao mo hinh 3D.

2.2.2. Thanh Idp bdn do 3D

Ban d6 3D gébm cac thanh phan chi yéu la mo
hinh s6 dia hinh (DEM), cac déi twong dia vat ndi
hodc ndm trén bé mit DEM, két hop véi cac thong
tin dia vat gdn véi cac dbi twong.

Trén cdc mo hinh dia hinh 3D, chi tiét ctia cac
khu d6 thi, nha va cac khéi nha la nhoém déi twong
chi yéu va dwoc quan tAm nhat vé cach thé hién.
Nhom déi twong nay kha da dang vé ciu tric hinh
hoc, chiing c6 thé dwoc thé hién chi tiét bang cac
md hinh 3D thwc ma méi nit 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 la nha dwoc day 1én tir dwong
vién day nha nam trén m3t DEM mot khoang bang
chiéu cao riéng h ciia nha thanh mét hinh hop. Quy
trinh céng nghé thanh 14p ban d6 3D tir dir liéu
TLS dwoc thwe hién nhw Hinh 4.

Trong quy trinh tai Hinh 4, TLS 1a dit liéu dé xay
dung mo hinh 3D 1a chi yéu, phai két hop véi mo
hinh DEM bé méit méi xay dwng dwoc mo hinh 3D
tong thé cta khu vuc quét, con dé xay duwng dworc
ban d6 3D can két hop co s& dir liéu dir liéu thudc
tinh cip nhat cua doi twong.

2.3. Két ho'p dir liéu TLS va UAV thanh Idp bdn
do 3D

Tir2.1va 2.2 c6 thé nhan thiy: Dt liéu tir UAV
¢6 kha nang thanh 1ap DEM khu vuc bay chup véi
do6 chinh xac ctia ban d6 1:1000 & khu vuwc dong
bang, nhwoc diém 1a khong thu nhan dwgc hét div
liéu & phan chan cta cac cong trinh c6 chiéu cao
16 trén mét dat, anh hwdng 1én dén d6 chinh xac
cla cac cong trinh trén ban do. Ngworc lai, dir liéu
TLS khong quét dwoc phan mai ctia cac déi twgng
cao trong do thi; dong thdi mudn thanh 14p ban do
3D can dwa vao DEM nén méi thuc hién dwoc. Vi
vy, c6 thé két hop dir liéu ddm may diém cia 2
loai c6ng nghé nay bu trir nhau thanh lap ban do
3D d6 thi hoan thién hon hay khéng. Thyc t€ phin
tich & trén cho thay, trén nén DEM thanh 14p tir di
liéu UAV, dir liéu b6 xung tir TLS tip trung chi yéu
la chén, than cta cac déi twong 1a cic toa nha cao
tAng va mot s6 doi twgng co chiéu cao 1ém trong do
thi. D€ thuc hién dwoc cong viéc nay déi vai mot
dé6i twong nha cao ting can phai thuc hién cac
cong viéc theo trinh tw sau véi su tro giap clia cac
phan mém chuyén dung Context Capture:

Cong tac N Khao sat N N Xt ly N M6 hinh

ngoai nghiép khu do Quét 3D point Cloud 3D

Xay dung Thiét ké S6 hoa, Nhép thong
o s& dl:t' lidu ciu tric chuin héa tin thudc

- CSDL dit Tidu tinh
Quan tri va cip

nhit dir liéu CSDL ban d6 3D

Thanh Iap Xay dwng ddi Ban db 3D

ban dd 3D tu’(_mg 3[1 cua khu virc thanh lap

ban do

Hinh 4. Quy trinh thanh ldp bdn do 3D bang TLS.
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B1: Mé& dit liéu point cloud UAV, Hinh 5a;

B2: Str dung chitc ning tao mat cit, vé 1 mit
cat qua ddi twong, Hinh 5b;

B3: X6a toan bd point cloud phan khung, chi
gitr lai phan mai d6i twong, Hinh 5c¢;

B4: M& két hop 2 loai dir liéu quét mat dat va
UAV; Hinh 5d.

B5: M& anh ortho chup bang thiét bi bay
khong ngudi 14i UAV, tién hanh cat anh, 14y ra ddi
twong can thwc hién, Hinh 5Se;

B6: Xt Iy anh, tao texture, Hinh 5f;

B7: Dan anh vao néc méi déi twong. Do phin
mai nha c6 két ciu khong phitc tap bang khung,
chi cin s6 hoa lai cac b phan ciia mai nha; chiéu
cao c6 thé do trong phan mém. Sau d6 vé giéng
nhw véi cac bo phan khac cia khéi nha, Hinh 5g,
Hinh 5h;

B8: Lap rap bd phan, hoan thién mé hinh,
Hinh 5i.

Khi da c6 mé hinh 3D hoan chinh cta tda nha,
mai nha va cac mat xung quanh ctia toa nha,

str dung mo hinh nay két hgp mo hinh DEM tir di
liéu UAV tao ban do 3D.

3. Thyc nghiém va thao luan

b€ danh gia dwoc hiéu qua va do chinh xac
cia viéc két hop dir liéu ctia TLS va UAV nghién
ctru nay da tién hanh do thwc nghiém va lap ban
do 3D khu vuc thanh phé Giao Lwu - Bic Tir Liém
- Ha Nbi.

3.1. Thwc nghiém
3.1.1. Bay chup dnh bang UAV

Tuyén bay chup dwoc bang phin mém
chuyén dung cia UAV MD-1000 véi do cao bay
chup trung binh 152m, do phan giai mat dat
3.18cm/pix. Khu vire thue nghiém bao gbm 2 khéi
nha véi dién tich khoang 20000m2 thi s6 lwong
anh chup theo thiét ké 1a 1452 anh (Hinh 6).

Cac diém khong ché anh dwoc bo tri rai déu
trong khu vurc ddm bao méat do va do hinh véi 12

Hinh 5. Tao mé hinh 3D cho mét déi twong nha cao tdng két hop dir liéu TLS va UAV.
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diém (Hinh 7), sau binh sai sé chich 2 diém s6 4 va
diém s6 6 lam diém kiém tra. D6 chinh xac cda
diém khdng ché anh 12 0.05m vé mat bang va 0.1m
veé do cao.

San phdm binh d6 anh (Ortho Photo), md
hinh s6 bé méit (DSM) dwgc thanh 14p trong Hé toa
do6 quoc gia VN-2000, Elipsoid WGS-84, lwéi chiéu
UTM, kinh tuyén truc 105200, mui chiéu 62, hé s
diéu chinh bién dang chiéu dai tai kinh tuyén truc
k0=0,9996; Hé d6 cao quoc gia Viét Nam (Hon
D4u- Hai Phong).

Mo hinh 3D ctda khu vue bay chup sau khi xtr
ly dwgc thé hién nhw Hinh 8.

\\ T 3 1

] |
4 | 7
i |
I ]
1 ]
e |

|

Hinh 6. Thiét ké tuyén bay.

Két qua xr Iy sé xuat ra file bao cdo miéu ta vé
qua trinh xt ly dnh, bdo cdo vé may anh, may bay
vanhiéu théng s6 khac. Trong d6, phan quan trong
nhat1a danh gia do chinh xac két qua mo hinh vira
thanh lap. Trong thwc nghiém nay, d6 chinh xac vi
tri diém kiém tra s6 4 va 6 dat khoang 4cm vé mit
bang 6¢m vé dd cao nhw théng ké trong Bang 1.
3.1.2. Quét Laser mdt ddt

Pham vi thyc hién quét twong tw chup anh
bang UAV, khu virc quét gdbm rat nhiéu ddi twong
nhw cic tuyén phd xung quanh toa nha; diy toa
nha ba ting; vwdn hoa; dai phun nwéc; twong rao

Hinh 8. M6 hinh 3D tir dnh UAV khu vwc thanh phd Giao lwu.

~
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xung quanh nha; bién thé; cot dién; ciy trong trén
dwong phé; dén chiéu sdng v.v..

So d6 dit may quét dugc thiét ké truc tiép
trén nén anh vé tinh nhw Hinh 9. D€ ddm bao quét
day du, chi tiét cic doi twong va phuc vu cho ghép
néi gitra cac tram quét, da thiét ké tong s6 41 tram
quét (dau hiéu hinh tam gidc nén vang bén ngoai
boc vong tron c6 chdm den & tAm) va 52 tram tiéu
(d4u hiéu chdm vang). Do lic dau bé tri cac tram
quét thwa nén sau khi quét xong dot mot tiép tuc
b6 sung quét dot hai nhw sau:

Buwdrc 1: B6 tri 29 tram quét dwgc danh sé tir
Station 001-SW001 dén Station 030-SW030
(trong d6 tram quét Station 010-SW010 bi loai bo
do bi 16i). 34 tram tiéu dwoc danh sd tir K1 dén
K34 (trong dé tram tiéu K91 thay vao vi tri tram
tiéu K12 do khi quét danh s6 nham tén tram tiéu
K12). Str dung may do GPS hai tin s6 Trimble

5700 dé xac dinh toa d6, do cao cta 2 diém GPS1,
GPS2 va mdy toan dac dién tir TS02 dé xac dinh
toa do, do cao ciia 34 diém tram tiéu. Toa do cac
tram tiéu dwoc tinh trong hé toa do VN2000, hé do
cao Hon DAu.

Buérc 2: BO tri 12 tram quét (dwoc danh s tir
Station 001-SW001 dén Station 012-SW012) dé
quét b6 sung nhirng khu vure con thiéu dia vat va
b6 tri 18 tram tiéu (dwoc danh sé b1, b3, b4, b17,
b18, b19, b22, b23, b24, b26, b27, b28, b29, b30,
b31, b32, b33, b34). S&r dung may do GPS theo
phwong phap do RTK dé xac dinh toa do, dd cao
cuia 18 diém tram tiéu (toa d6 cac tram tiéu dwoc
tinh trong hé toa d6 WGS84, hé d6 cao Hon D4u).

3.1.3. Xtr ly s6 liéu va ghép néi cdc tram quét

Cong tac xt ly so liéu dwoc thwe hién nhw
phan 2 cta 2.2, v&i tong s6 39 tram quét cua 2 dot

Bdng 1. Sai s6 vi tri diém kiém tra s6 4 va s6 6.

Dbiém kiém tra D(;(‘C(}}lzn(lrln);ac Sai s6 X (m) |Sais0 Y (m)|Sai s6 Z (m) SalS:? (spaiiggnh )];chrﬁhggr{ll{
4 0.02/0.02 -0.02 -0.01 -0.05 1.17 39/19
6 0.02/0.02 0.03 -0.06 0.08 0.66 15/15
SS trung binh (m) 0.01 -0.03 0.02
Db 1éch chudn(m) 0.02 0.02 0.06
SS trung phuong (m) 0.02 0.04 0.06

1029: SW-029

pi-2v
HOERS Station-009: SW-009

Hinh 9. B6 tri tram quét va tram tiéu khu vwc tuyén phd TP.Giao lwu.
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(2 tram hong) va 52 tram tiéu, tién hanh ghép néi
gitra cac tram. DAy 1a mat xich quan trong cia ca
quy trinh khi ghép s6 liéu tir cic tram quét roi rac
vao thanh mot khéi s6 liéu hoan chinh, tao ra mot
mo hinh ddm may diém 3 chiéu cho toan bd khu
vurc quét. Trong qua trinh ghép néi cac tram, cong
doan quyét dinh la xac dinh cac tiéu mdc noi gitra
cac tram, két hop véi cac diém, bé mat dic trung,
va ldy d6 lam diém chung dé néi khung hinh dir
liéu cac tram quét vé dang vi tri thuc té. D6 chinh
xac cia mo hinh ddm may diém phu thudc cht yéu
vao cac tiéu méc va diém chung. Két qua ghép néi
cho thdy, sai s6 vi tri diém lén nhat 13 tram tiéu
k16 (2.9cm), nho nhat 1a tram tiéu GPS1 (1.2cm).
Khi cic diém tiéu dwoc lam trung thi toan bo khéi
dir liéu cling chuyén d6i vé hé toa dé da chon ban
dau. Hinh 10 va Hinh 11 thé hién hinh 4nh dam
mdy diém va sau khi pha hinh anh ctia mét goc
thanh phé Giao Luu.

3.1.4. Thanh I@p mé hinh 3D va bdn do 3D tir dir liéu
két hop

Trén thuc té, sdn pham cudi cung khi tao dir
liéu mo6 phong dia hinh 1a tip hop ddm may diém

Hinh 10. B4 tri tram quét va tram tiéu khu vu
tuyén phé TP.Giao lvu.

Hinh 12. Bdn dd 3D khu vwc thanh phé Giao lwu.

clia cac tram quét va hinh anh cac déi twong quét.
Khi ddm may diém ctia d6i twgng dwoc gan hinh
anh sé cho san phdm mé hinh 3D cda ddi twong.
Tuy nhién két qua xy dung mo hinh 3D cac doi
twong dia vat tir TLS va UAV nhw da trinh bay &
trén chi st dung dwoc khi dwgc mé trong phan
mém chuyén dung hoéc dir liéu hién thi dwoc dudi
dang Wedsite. Vi viy, phai st dung két hop cac
phin mém Cyclone 9.0 va Sketchup 2015. Dé tao
xtt ly di liéu TLS va UAV theo quy trinh dwgc trinh
bay & trén dé thanh lap ban d6 3D cta khu vuc
thanh pho Giao Iwu. Hinh 12 va Hinh 13 1a két qua
sau khi xtr ly.

3.2. Thdo ludn

Dir liéu UAV va TLS hoan toan c6 thé két hop
dé thanh 14p mé hinh 3D va ban d6 3D khu vuc do
thi. Tuy nhién, trong qua trinh twc hién con cé mét
sO van dé can phai giai quyét nhw sau:

- Dir liéu ddm may diém tir hai loai cong nghé
qua lén, cin xem xét loai bo dir liéu khong can
thiét ctia tirng mo hinh trwére khi gop lai dé viéc xtr
ly nhanh hon. Vi dy, trén mé6 hinh DEM thanh lap

Hinh 11. Phi hinh dnh 1én mét géc thanh phé
Giao lwu.

Hinh 13. Mt géc ngd tw bdn do 3D.
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tr UAV, chi can s6 liéu DEM nén, phan khung trén
va mai cic ng6i nha cao ting con phan dwéi hoan
toan cd thé lwgc bot. Vi div liéu TLS, hoan toan ¢
thé cit bot dir liéu quét lién quan dén mat dat..

- Viéc két hop 2 loai cong nghé méi chi thuc
nghiém trong khu vuc bang phang nén chi kiém
tra 2 diém anh 4 va 6 tir m6 hinh dit liéu UAV lam
dai dién. Két qua cho thay, d6 chinh xac vi tri diém
dat 4cm vé mit bang va 6cm vé do cao. Vay néu
thanh 1ap ban db 3D ti 18 1:1000 tir dit lidu nay thi
hoan toan c6 tinh kha thi.

- Sai s6 md hinh 3D thanh 14p tir dir liéu TLS
nho hon ctia UAV, 16n nhat 1a 2.9cm tai diém k16,
nho nhat 1a 1.2cm tai tram GPS1. Nhw vdy c6 thé
dung s6 liéu chinh xac nay phuc vu nhiéu muc dich
khac nhau trong quan ly dé thi.

4. Két luan

- Ban do 3D két hgp TLS va UAV thé hién chi
tiét hon, ro rang va truwc quan hon ban dé thanh
14p tir dit liéu don 1€.

- Vi hai loai di¥ liéu TLS va UAV c6 do6 chinh
xac khac nhau, ban d6 3D két hop van chi dat do
chinh xac nhw ban d6 thanh 14p tir dir liéu UAV
nhung d6 chinh xac dia vat tot hon.

- Két qua ctia nghién ctru nay méi chi 1a buérc
dau. Viéc nghién ctiru két hop gitta hai loai cong
nghé thanh 14p ban d6 3D trén mat dit nham tao
ra md hinh gan véi thé gi¢i thuc sé phuc vu tot
hon, hiéu qua hon cho cac nganh nghé cda xa hoi.

- Nhwoc diém ctia mo hinh 3D vaban d6 3D 1a
phai c6 phan mém chuyén dung méi str dung va
khai thac dwoc. Vi thé, can xay dwng va phat trién
mot phin mém riéng cho ngwdi dung Viét Nam.
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ABSTRACT

Research on combination of the UAV photogrametry data and Terrestial
Laser Scanner’s data for establisment 3D map for urban areas

Vinh Quoc Tran 1, Anh Van Hoang 1, Khanh Quoc Pham 2

1 Mapping & Remote Sensing Department, Defense Mapping Agency of Vietnam, Vietnam
2 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

The 3D map for urban areas can be established from Terrestrial Laser Scanner derived data or from
UAV photogrammetry data. The limitation of the land-based laser scanner is that it is unable to collect the
data of the building’s roof, while that task is the advantage of the UAV photogrametry. This research
proposed a method to combine two data sets acquired from land-base laser scanner and the UAV
photogrametry for establishing 3D map of the city in to overcome the disadvantage of each data set. Result
of data combilation demonstrated that it is able to establish the 3D map with scale 1:1000 for urban area
according to the current standards. Besides, when using these technologies one can obtain high precision
informattion of object and apply is information for different purposes in urban management.



