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Céng nghé mdy bay khéng nguwdi ldi (Unmanned Aerial Vehicles -UAV) dang
dworc st dung nhiéu trong cong tdc do dac ban dd. Tuy nhién, cdc ng dung
thuec t€ hién nay chu yéu str dung thiét bi UAV dé bay chup va thanh Idp bdn
do dia hinh, dia chinh la chii yéu ma chwa cé nhiéu nghién citu quan tam tdi
viéc Idp mé hinh 3D, bdn do 3D tir cdc div liéu dnh chup UAV. Muc tiéu ctia
bai bdo la nghién cttu xdy dwng mé hinh 3D khu vuwc bor ddp ho Sudi Hai,
huyén Ba Vi tir dir liéu dnh UAV dwoc chup tir thiét bi Drone Inspire 1. D€ xdy
dwng mé hinh 3D chiing téi dd tién hanh thwc hién theo hai quy trinh: tht
nhdt bay chup dnh phuc vu cdng tdc xi ly die liéu dnh thu dwoc tir thiét bi
Drone Inspire 1 (mét thiét bi UAV gid ré) va tién hanh khép dnh, tao ddm
mdy diém, xdy dung mé hinh s6 bé mdt (DSM) tir d6 tinh toan thanh ldp mé
hinh s6 dé cao (DEM); thit hai la bay chup dnh nghiéng phuc vu cong tdc
chup cdc yéu té bé mat ctia dia vdt dé mé hinh héa cdc doi tuong trén bé mdt
va tao mo hinh dnh 3D thwe ctia bé mdt dia hinh.

©2017 Trwong Pai hoc Mo - Bia chit. T4t ca cic quyén dugc bao dam.

1. M¢& dau

nghé Scan 3D, thanh l4p tir dit liéu ban do dia
hinh,...(Bui Ngoc Quy, 2015).

M6 hinh 3D tir lau da va dang la phwong tién
truc quan nhat trong viéc mo hinh héa bé mat trai
dat. Cac mo hinh 3D dworc st dung rong rii trong
nhiéu linh vuc nhu: Quy hoach, Quan sw, dan
dwong va nhiéu linh viec nghién cru bé mét Trai
bit khac...Trén thé gi¢i mo hinh 3D da dwoc quan
tdm nghién ctru va xay dyng & nhiéu nuwéc nhw:
Nga, My, Phap, Trung Quéc, Canada,...D€ thanh 14p
mo hinh 3D ngui ta stit dung nhiéu phwong phap
khac nhau nhw: do dac tryc tiép, st dung cong

*Tdc gid lién hé
E-mail: buingocquy@humg.edu.vn

O’ Viét Nam, trong thoi gian qua ciing di c6
mot s6 nghién ctru xy dwng mo hinh 3D phuc vu
cho cac muc dich quy hoach, quan sy, quan ly va
khai thac tai nguyén, bdo ton cac cong trinh van
héa - du lich... (Lé Pai Ngoc, 2010, Pao Ngoc Long,
2011, Bui Ngoc Quy, 2015). Tuy nhién hiu hét cic
nghién ctru nay déu dwa trén phwong phap do dac
truc tiép, phwong phdp Scan 3D,.. Cac phuong
phap nay déu st dung thiét bi do hién dai véi gia
thanh rit cao, do vy khéng dwoc pho cip toi
nhitng du an hoac cong trinh vira va nhé, hon nita
véi cong nghé nay nhitng dang dia hinh phirc tap
nhw khu vuc ddm liy, dia hinh mién nti khong
trién khai dwoc hoac rat kho trién khai. Do véy,
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viéc nghién ctru cac giai phap xay dung mo
hinh 3D cho cac dang dia hinh khac nhau véi chi
phi va gia thanh thdp ma vin dam bao do chinh
xac, tinh thoi sw cia dir liéu 1a can thiét.

Hién nay, cong nghé chup anh tir cic thiét bi
bay khong nguwoi lai (UAV) da va dang dwoc str
dung kha phé bién. Hé thdng thiét bi may bay
khéng nguoi 14i ¢6 thé thu nhan dir liéu & bat ci
loai dia hinh nao do d6 c6 thé thu nhin dwoc dir
liéu tir nhitng khu virc ma thiét bi do dac truc tiép
khéng thé tiép cin. Thuc té cé rat nhiéu loai may
bay khong nguwoi 1ai dwoe san xudt tir nhiéu hing
khac nhau nhw: Topcon, Trimble, GeoScan,... véi
gia thanh 1én dén vai ty dong cling nhw cac loai
may bay khoéng nguoi lai gia thanh thip nhu:
Inspire, Pocket Drone, Polyplane, Samara,... c6 gia
chi trén dwéi 100 tram triéu. Hon nira, viéc nghién
ciu st dung dnh mday bay khong nguwoi 1ai dé
thanh 14p ban d6 trong thoi gian qua déu tip trung
vao nghién ctru dir liéu tir cac thiét bi UAV dat tién
ctia cac hang noi tiéng nhw Topcon, GeoScan hay
Trimble ma chwa c6 bat ky nghién ctru nao nghién
ctru siu vé thanh 14p ban do tir dit liéu anh chup
cda cac thiét bi UAV gia ré, dac biétla xy dung cac
mo hinh 3D. Chinh vi vay, viéc nghién ctru xay
dung mo hinh 3D tir dit liéu anh chup cta thiét bi
UAV gia ré c6 y nghia khoa hoc va thuc tién cao.

2. Tong quan cong tac wng dung thiét bi bay
khéng ngwai lai (UAV)

2.1. Trén thé gidi

Cac thiét bi bay khong nguwoi lai trwdc day
thwong dwoc st dung trong nhitng ng dung
quan sy. Ngay nay, chung da dwoc thwrong mai hoa
va ing dung rong rai & nhiéu linh vuec khac nhau,
trong do c¢6 linh virc Trac dia -Ban @6 (Zhang C,
2008, Manyoky M,2011, Everaerts ], 2008, M.
Uysal, 2015). Ung dung thiét bi bay khong ngudi
14i (UAV) bay chup anh dia hinh c6 nhiéu wu diém
ndi tréi so véi phwong phap sir dung may bay c6
nguoi lai truyén thong. Uu diém ndi bat nhatla chi
phi thap, d6 phan giai cao, quy trinh bay chup, xt
ly 4nh nhanh, chinh x4c cao va dé dang tao dit liéu
3D (Thamm H P, 2006, Grenzdorffer GJ, 2008,
Kenneth David Mankoff, 2013) dac biét thich hop
vGi nhitng dw 4n thanh 14p ban d6 cho nhirng khu
vuc nho hodc cac viing khao sat khong thé tiép can
dwoc bang cac phwong phap do dac truc tiép.

Viéc thanh 1ap mo hinh 3D tir dit liéu anh may
bay khong nguoi lai la mot trong nhitng phwong
phap méi dwgc quan tAm nghién ctru nhim hé tro
cho cac nganh, cac linh virc khac nhau giai quyét
cac nhiém vu cu thé. Trén thé gidi cac linh vuc
nghién ctru phé bién thwong str dung anh chup
may bay khong nguoi 1ai dé xy dung ban d6 va
cac md hinh DEM, DSM,... c6 thé ké dén la:

- Trong linh vyc noéng nghiép: nguoi ta st
dung dir liéu anh chup ttr may bay khong ngwoi lai
dé thanh lap cac ban d6 xac dinh thiét hai hoac ban
do cac tiém nang trong linh virc néng nghiép mot
cach nhanh chéong (Newcombe L, 2007).

- Trong linh vwc 1am nghiép: dit liéu anh may
bay khéng nguoi 1ai dwoc st dung dé thanh 1ap
ban do6 phuc vu céng tic danh gia chat lwong cta
nhitng khu vwon, gidm sat chay rirng, tham thuc
vét, xac dinh loai, tinh toan khdi lwong, trit lwong
cling nhw 1am sinh moét cach chinh xac (Martinez
JR, 2006, Grenzdorffer GJ, 2008, Restas A, 2006,
Berni JA], 2009).

- Trong linh vurc khao ¢6 hoc va kién truc: dir
liéu anh may bay khong ngwoi lai két hop véi cac
dit liéu quét mit dat dwoc sir dung dé thanh lap
mo hinh 3D thé hién cac khu vwc va ciu tric nhin
tao (Cabuk A, 2007, Lambers K, 2007, Oczipka M,
2009, Verhoeven GJ], 2009)

- Trong linh virc moi trudng: cac thiét bi bay
khong nguwoi 1ai (UAV) véi wu diém bay thuong
xuyén, nhanh chéng va gia thanh thip la lwa chon
t6i wu cho cadc muc dich giam sat méi truong dat
va nuwéec tai nhiéu thoi diém khac nhau (Thamm H
P, 2006, Niethammer U, 2010), phan tich nhiét
(Hartmann W, 2012), gidm sat nui lra (Smith ]G,
2009), gidm sat bién déng duwong bo, tinh toan
khoi lwong khai khai théc, ...

- Trong linh vic do dac va ban do: dir liéu anh
may bay khong nguoi 14i dwgc st dung nhiéu dé
13p cac ban d6 giao thong (Zhang C, 2008), ban do
dia hinh, dia chinh, ban d6 hién trang st dung dat
(Manyoky M, 2011), thanh 14p mé hinh s6 d6 cao,
mo hinh s6 bé mat,...( M. Uysal, 2015)

- Quan ly khin cap: Thiét bi UAV c6 thé trién
khai trén nhitng khu vuc bi 6 nhiém, nhirng khu
vuwre xay ra thién tai, dich hoa ma khong gy bat ky
nguy hiém nao ddi v&i cac nha khai thac hoic bat
ky hoat dong khao sat nao trong qua trinh thuc
hién do d6 né dworc st dung nhiéu trong viéc thu
thap théng tin ctia nhitng khu virc nay.
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Viéc str dung cac thiét bi UAV gitp ta c6 thé
nhanh chéng thu dwgc nhitng hinh anh phuc vu
cho viéc danh gia tic dong sém va lap ké hoach
giai ctru, hd trg mot cach chinh xac va hiéu qua
hon (Chou, T-Y, 2010, Haarbrink and Koers,
2006).

2.2, 0’ Viét Nam

O nuwéc ta cac thiét bi bay khong nguoi i
(UAV) da dwoc Cuc ban d6 - Bo tdng tham muu
quan tAm diu tw nghién ctru phuc vu cic muc dich
quan sy trong nhitng ndm qua. Pén nay, cic thiét
bi UAV d3 dugc nghién ciru mé rong ra tai nhiéu
co quan don vi nhw Vién khoa hoc Po dac va Ban
d6 Viét Nam, cac co s dao tao va nghién ctru khoa
hoc trong linh vuc Tréc dia - Ban do...(Lé Pai Ngoc,
2010, Pao Ngoc Long, 2011, Phan Van Lam, 2014).

Dit liéu anh thu nhén tir cic thiét bi UAV hién
nay dwoc str dung cho nhiéu muc dich khac nhau
ca quan sy va dan sy. Trong cac rng dung nay dir
liéu dnh UAV chi yéu str dung cho cong tac thanh
14p céc loai ban d6 nhu: ban do6 dia hinh, ban do
dia chinh (Pao Ngoc Long, 2011); phuc vu cac
cong tac giam sat va thu thap théng tin dia khéng

()

Hinh 1. Khu do thwc nghiém: Bo ddp (a) va pham vi bay chup (b)

gian (Lé Pai Ngoc, 2010, Phan Van Lam, 2014, Bui
Ngoc Quy, 2015), dac biét bwdc dau da cé nhirng
ng dung str dung anh chup (UAV) trong céng tac
thanh 14p cdc mo hinh sé do cao (DEM), mé hinh
s6 bé mat (DSM) va mot s6 dang san phdm ban do
khac (Bui Tién Diéu, 2016). Mac du da c6 mot so
nghién ctvu vé thanh 14p mé hinh 3D tir dir liéu anh
chup UAV nhung hau hét cac nghién ctru nay déu
tap trung nghién ctru xi ly div liéu anh cta cac
thiét bi bay khong ngwoi 1ai chuyén nghiép cé gia
thanh cao nhw Trimble UX5 (Lé Pai Ngoc, 2010)
ma chwa quan tdm dau tw nghién ctiru viéc thanh
13p ban d6 dac biét la thanh 1ap cdc m6 hinh 3D tir
dit liéu thu nhén cta cac thiét bi bay khong nguoi
14i phé thong c6 gia thanh va chi phi thip nhw
Inspire, Pocket Drone, Polyplane, Samara,...Do dé,
can c6 nhirng nghién ctru xy dung cic mo hinh
3D tir dir liéu ctia cac thiét bi bay khong ngwoi 1ai
pho thong dé tao ra nhirng san phdm cé chi phi
thap ma van dam bao dwoc dd chinh xac.

3. Thanh lap mo hinh 3D tir anh chup may
bay khong ngwoi lai

Bdng 1. So sdnh mét s tiéu chi cua thiét bi UAV diing bé phdng va thiét bi Drone Ién thdng.

Tiéu chi Dung bé phéng Drone lén thing
A A R A 1a am R Thanh 14p ban d6 khu vuc nhd;
Cong viéc Thanh lap ban dé khu vuc rong bay chup kiém tra
('ng dung Khao sat, nong nghiép, GIS, mo6i|Quay phim, chup anh, khao sat,

treong, xay dung, ...

xay dung,...

Do phin gidi mit dit (GSD) |Co thé dat 1.5 cm/pixcel

C6 thé dat 0.1 cm/pixcel

To6c do bay Cao (40+90 km/h) Thép (14+60 km/h)
Thoi gian bay Dai (70+90 phit) Ngin (15+30 phut)
Dién tich bay chup Rong Nho

Cach thirc cit/ha canh Dung bé phong/Bung du Lén thang

Khu vwrc cit/ha canh Rong Nho
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Bdng 2. Mgt s6 thong s6 ky thudt co bdn ctia thiét bi Drone InSpire 1.

Loai may

T600

T6c d6 cit/ha canh t6i da

5/4 (m/giay)

Trong lwong

quat, pin, may anh)

3060 g (bao gobm canh

T6c do6 bay

22 m/gidy (ché dé ATTI,
khong c6 gid)

Hé thong dinh vi
GPS

Vertical: 0.5
Horizontal: 2.5 m

Pod cao bay
nuéc bién

m;

so vGoi muc[4500 m (Phidn mém gi¢i han

120 m so véi vi tri cit canh)

Max Angular|Pitch: 300°/gidy; Yaw:|Toc dd gio toi da dé thiét bi 10 m/gia
Velocity 150°/giay hoat dong slay
Go6c nghiéng toi da [35° Thoi gian bay t6i da Khoang 18 phut

Bdng 3. Mgt s6 thdng sd ky thudt co bdn ctia Camera X3.

Loai camera X3 Chup anh don
Kiéu model FC350 « 1~ |Burst shooting: 3/5/7 frames
Ché do Auto Exposure Bracketing (AEB): 3/5
Do phan giai 124M chup dnh bracketed frames at 0.7EV Bias
Kich thwéc anh 4000x3000 Time-lapse
T6c d6 man chip dién t |8 - 1/8000 gidy Dinh dan FAT32/exFAT
Go6c chup (FoV) 94° di lidu & |Anh: JPEG, DNG
CMOS Sony EXMOR 1/2.3 i Video: MP4/MOV (MPEG-4 AVC/H.264)
Sne kinh mav anh 20mm; f/2.8-c0 | HO tro thé [Micro SD
& Y Anti-distortion nhéd  |T6i da 64 GB, Class 10
Céng tac chuan bi va thiét ké bay chup
B& tri va do diém KCA }—>\ Bay chup anh UAV \
¥
Bay chyp anh phue vu tao Bay chup dnh phuc vu thanh
DSM vi binh d6 anh lap céc dbi trong 3D bé mat
Y +
‘ Khai bao khong ché anh va khép anh ty déng ‘

‘ Pam may diém ‘

v

Mo hinh s6 bé mat (DSM) va binh d6 anh

Xt Iy dit liéu anh chup nghiéng tao cac 461 trong

anh 3D bé mjt dia hinh

r 3

v

Mo hinh 3D

Hinh 2 So d6 quy trinh cdng nghé thanh Idp mé hinh 3D tir di¢ liéu dnh chup UAV.

3.1. Khu vwc thwce nghiém

Khu vire thwe nghiém 1a khu vire ndm doc bor
dap ho Suéi hai day 1a mot ho nwéde ngot nhin tao
nam dwéi chan nui Ba Vi, Thanh phd Ha Ngi (Hinh

1).

3.2. Thiét bi thwc nghiém

Trwéc khi tién hanh thwe nghiém chiing téi da
tién hanh khao sat 1 s6 loai thiét bi UAV trong thuc
té hién nay va thay rang c6 nhiéu chiing loai khac
nhau,

tuy nhién trong cac don vi do dac - ban do

hién nay cac thiét bi UAV dwoc chia lam 2 loai
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chinh 1 1én thang va dung bé phéng. Trong pham
vi nghién cttu nay ching tbi da tién hanh nghién
clru va so sanh mot s6 tiéu chi (Bang 1) cta thiét
bi UAV dung bé phéng va thiét bi Drone 1én thing.

Tir cac phan tich, so sanh trén ching toi lya
chon st dung thiét bi Drone InSpire 1 véi camera
X3 dé thuc hién cong tac bay chup cho khu vuc
thuc nghiém.

3.3. Quy trinh cong nghé thanh Idp mé hinh
3D tir di¥ liéu anh chup UAV

Cong tac thanh 1ap mo6 hinh 3D tir dit liéu anh
chup UAV duoc thuc hién theo quy trinh céng
nghé (Hinh 2).
3.4. Cong tdc thiét ké bay chup
3.4.1. Cong tdc do khéng ché

e . B

Hinh 4. So do tuyén bay dworc thiét ké trén phdn mém Map pilot.

(a)
Hinh 3. B tri diém khong ché mdt ddt (a); Tiéu do khéng ché (b).

203

Viéc lwa chon diém khong ché, do lwéi dwoc
thuc hién bing phwong phap do tinh va dwoc do
bang may thu GPS cta hang Trimble loai may R3.
S6 lwong diém khéng ché anh gom 2 diém goc toa
d6 nha nwéc VN2000 (diém 103504 va 103505)
va 8 diém khdng ché trong d6 5 diém sé dwoc st
dung cho cong tac tinh toan, 3 diém con lai dwoc
dung dé kiém tra. Do dia hinh ctia khu vuce thuc
nghiém c6 chénh cao khong lén (chénh cao gitta
diém cao nhit va thip nhit <20 m) do vay c6 thé
dé dang bd tri trai déu cac diém khéng ché trong
pham vi thwc nghiém (Hinh 3).

3.4.2. Cong tdc chup danh dia hinh phuc vu céng tdc
xdy dwng DSM, DEM

Qua trinh thiét ké bay chup dwoc thuc hién
trén phin mém Map Pilot, diy 1a phin mém
chuyén dung dwgc xy dung dé thiét ké tuyén bay
tich hop véi nén ban d6 Google map.

Tiéu dwoc thiét ké voi
kich thwéc 50x50 cm

(b)
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Khu vuc thuwe nghiém dugc thiét ké bay gom
13 dai bay & do cao bay chup la 100m so véi vi tri
cit canh va c6 d6 phu trum anh la 80% -75%
(Hinh 4).

Sau khi thiét k& tuyén bay va do khéng ché
ngoai nghiép, ta cin tién hanh kiém tra hé thong
UAV xem c6 dat dworc cac yéu ciu cho cong tac bay
chup khéng, néu dat dwgc nhirng yéu cau nay thi
ta mai tién hanh bay chup.

Trwéc khi bay chup tai thuce dia, cin phai tién
hanh kiém tra khéng gian xung quanh vi tri dwoc
lwa chon phuc vu cho cit, ha canh an toan, bao
gom: xac dinh kha ndng thong thoang dé thu tin
hiéu GPS dworc tot nhat, wéc lwong gan ding chiéu
cao mot s6 doi twong cao nhat trong khu chup
(nha cao tang, cay, cot ang ten, dwong day dién...)
va ddc biét lwu y dén vi tri clia cac tram thu phat
song (truyén hinh, dién thoai di dong, rada...) xuit

hién trong khu chup, vi c¢é thé giy anh hwdong
nhiéu dén bd diéu khién cta thiét bi bay khong
ngudi lai UAV.
3.4.3. Céng tdc bay chup phuc vu thanh Idp mé hinh
dnh bé mdt 3D

Viéc 14p mo6 hinh anh 3D ngoai nén DEM thi
cac yéu to dia vat 3D la vo cung quan trong, trong
cong tac thanh 1ap mo hinh 3D twr dir liéu UAV
ngoai viéc chup anh dé xy dwng DEM thi cac yéu
t6 bé mat dwoc chup theo mét quy trinh khac
(Hinh 5) do d6 viéc thiét ké tuyén bay cling nhw
cac tham sé cho camera vé goc nghiéng, mit do
anh, phwong chup,... 1a rat cin thiét. Trong pham
vi nghién ctru cta dé tai ching t6i da tién hanh
chup anh 1 phén khu vuc nghién ciru (Hinh 5) dé
xay dung cac yéu t6 dia vat véi tham so dwgce thiét
ké trong Bang 4.

Bdng 4. Cdc tham s thiét ké cho qud trinh bay chup dnh UAV phuc vu thanh Idp mé hinh 3D.

Loai UAV Ngay chup | Thoi gian cit canh Vi tri cit canh Do cao bay
Inspire 1 15/4/2017 13h23 21.165659° / 105.381867° 60 m
Kiéu dwong bay Phalr)r; ;’1 ca Do phtu cliaanh | Goc nghiéng cia may anh | Thoi gian bay
Hai tuyén vudng géc | 284x162m 80%-75% 600 14 phat 8 gidy

Insgire 1

2a%
2%

S
Raudy
0.0 mjs
0.0/ 60.0m
3.2 m away

Hinh 5. So do thiét ké bay chup dnh phuc vu thanh Idp mé hinh 3D.
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3.5. Xwr ly dir liéu anh chup

3.5.1. Quy trinh xi¢ ly dir liéu dnh UAV phuc vu c6ng
tdc thanh lgp mé hinh DSM va DEM

Qua trinh nay ching tdi tién hanh s dung
phan mém Pix4Dmapper dé thwc hién viéc xi ly
anh sau khi bay chup. Trwéc khi tién hanh xi ly
khép anh trén phan mém, tién hanh truy cap vao
thw muc lwu anh trong may tinh, x0a bo cac tim

Bay chup anh UAV

v
Nhap dir liéu anh

v
Khai bao khong ché anh va khép anh tr déng |
v

Point cloud

v
M5 hinh s6 bé méat (DSM) va binh d6 anh

v
| DEM |

Hinh 6. Sor do quy trinh thanh ldp DSM va DEM.

-

Hinh7. Mt géc ctia mé hinh sé bé mdt -DSM (a);
mé hinh s6 dé cao -DEM (b).

anh chup thira (cic tdm anh nay thwong sinh ra
khi mdi IAn may bay cAt canh).

- Kiém tra cac thong s6 may anh:

DE c6 hinh anh chit lwong tot, cin thiét phai
xac dinh gia tri bién dang do 6ng kinh giy ra. Cac
tham s6 cia may anh sé dwgc nhip vao trong phan
khai bdo vé may anh dé phan mém c6 thé khir sai
s0 bién dang 6ng kinh trong qua trinh xtr ly anh.

- Cac buwdre tién hanh xt Iy anh UAV phuc vu
xay dwng DSM va DEM:

+ Tién hanh nhip toan bd anh chup vao
chwong trinh Pix4Dmapper. Nhitng tdm anh nay
c6 toa do theo toa do ctia tuyén bay dwoc thiét ké
(thwong la hé toa do WGS-84);

+ Nhap va khai bao cac diém khdng ché anh &
cung hé toa do véi hé toa db ctia anh chup;

+ Tién hanh danh diu cic diém khong ché
mit d4t trén cac tdm anh. O bwée ndy can chi y dé
tang d6 chinh xac thi nhirng diém khong ché nao
c6 trén anh thi cin phai danh diu hét, dong thoi
tién hanh nhip cac théng s6 can thiét cho cac loai
dir liéu dau ra.

+ Tién hanh qué trinh khép anh va tao dam
may diém (Point Cloud) cho khu vic thuc nghiém.

+ Tl dir liéu Point cloud tién hanh tao mé
hinh s6 bé mat (DSM), sau khi c6 két qua DSM
ching ta dwa vao chi s6 mau cua cac diém point
cloud va @6 doc cia dia hinh tién hanh loc 14y cac
diém mat dat sau d6 stir dung phwong phap noi suy
lién ké (neighbor) dé€ loai b6 d6 cao dia vat. Két
qua ta thu dwoc div liéu do cao cda toan bd cac
diém mat dat. Tir di liéu nay tién hanh noi suy ra
mo hinh DEM.

3.5.2. Két qud tao mé hinh DSM va DEM

Sau qua trinh xtx ly dit liéu theo quy trinh hinh
6 chung ta thu dwgc két qua mo hinh s6 bé mat
(DSM) va md hinh s6 d6 cao (DEM) cua khu vuec
thuwc nghiém.

3.6. Xt ly dir liéu dnh chup nghiéng dé tao cdc
doi tworng 3D bé mat

Sau qua trinh xtr Iy tao mé hinh DSM va binh
d6 anh tién hanh nhip di liéu anh nghiéng da
chup & muc 3.4.3 ching t6i tién hanh xtr ly di liéu
va tao bé mat 3D theo hinh anh thwc cua dia vat.
Két qua ctia qua trinh nay la tao ra mé hinh mo
hinh 3D cho khu vuc nghién ctru (Hinh 8).
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Hinh 8. Két qud hién thi di liéu mé hinh 3D khu v thuec nghiém & nhiéu géc nhin khdc nhau.

Bdng 5: Két qud kiém tra dé chinh xdc mdt bang va dé cao.

TT Tén diém Sai s6 theo truc X(m) | Sai s6 theo truc Y(m) | Sai s6 theo truc Z(m)
Cac diém tham gia tinh toan
1 GCP12 -0.005 0.002 0.005
2 GCP15 0.021 0.003 0.010
3 GCP16 -0.010 -0.005 -0.009
4 GCP17 -0.011 -0.003 0.012
5 GCP18 0.010 -0.004 -0.067
Céc diém kiém tra
1 GCP11 0.016 0.025 0.069
2 GCP14 -0.001 0.003 -0.007
3 GCP19 -0.001 0.007 0.009
Sai s6 trung phwong 0.004 0.003 0.012

Tir két qua thwe nghiém kiém tra o chinh xac
mat bing va dd cao (Bang 5) c6 thé thiy ring do
chinh x4c mat bang c6 thé dat dwocla 2.5 cm va do
chinh xac d6 cao c6 thé dat duoc 12 6,9 cm. Do
chinh xac mit bing va do cao c6 thé dat dwoc nhw
vay la do ty 1€ anh lén, pham vi bay chup nhé va
dia hinh khu vuc thwc nghiém twong déi bang
phang. Nhu viy, c6 thé noi rang viéc rng dung dir
liéu UAV trong thanh 1ap cadc m6 hinh 3D bé mat

thuce 1a hoan toan kha thi va ddm bao dwoc do
chinh xac cho nhitng khu vy cé dia hinh twong tuw.

4. Kétluan

Cac thiét bi bay khong ngwoi 1ai (UAV) gia ré
da mé ra co hdi méi cho cong tac thu thap div liéu
anh c6 do phan giai cao phuc vu cong tac thanh lap
va hién chinh cac loai ban d6 cho nhirng khu vuc
c6 dién tich vira va nhé.
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Két qua thyc nghiém cho thay, cong nghé bay
chup anh bang thiét bi UAV (loai may Inspire1) da
tao ra mé hinh 3D v&i @6 chinh xac cao, déng thoi
con tao ra san pham binh d6 trwc anh véi do chi
tiét va do phan gidi mat dat cao do do cao bay chup
thap.

Tuy nhién, trong quéa trinh thwc nghiém véi
thiét bi bay chup UAV gia ré Inspirel ciling cho
thay nhitng han ché nhit dinh nhw: thoi gian bay
chup cua thiét bi nay thwong khéng cao khoang 15
dén 30 phit (do dung lwong ctia pin thip), han ché
trong diéu kién thoi tiét x4u (gio to, mwa bio),...

Mdc du vdy, may bay UAV gia ré cling mang lai
mot tiém nang 1én cho céng tac thu thap dir liéu
dia hinh phuc vu cong tic thanh lap ban d6 dac
biét 1a cac ban d6 hién trang, m6 hinh 3D ty 1€ 16n
cho nhirng khu v ¢6 dién tich nho. Pay 1a thiét bi
c6 chi phi dau tw thip nhung lai co dong trong
cong tac bay chup va thu thap dit liéu, thich tng
vGi moi loai dia hinh (nhat 1a doi voi cc thiét bi
1én thang).
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ABSTRACT

Research on 3D model from unmanned aerial vehicle (UAV) images
Quy Ngoc Bui, Hiep Van Pham
Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

Unmanned Aerial Vehicles (UAV) is being used extensively in the field of mapping. However,
practical applications nowadays mainly use UAV equipment to fly and create terrain and cadastral maps
primarily without much research into 3D modeling and 3D mapping from UAV data. The objective of this
paper is to study the 3D model of Suoi Hai reservoir in Ba Vi district from UAV image data captured from
Drone Inspire 1 equipment. There are two procedures: First, take photos for the image processing of
Drone Inspire 1 (a cheap UAV device) and perform image matching, point cloud, Surface model (DSM)
from which to calculate the establishment of digital elevation model (DEM); The second is a tilted
photograph to capture surface elements of the terrain to make object models on the surface and to create
real 3D model of terrain surfaces.



