Nghién ctiu - Ung dung

NGHIEN CUU SU DUNG DU LIEU ANH MAY BAY
KHONG NGUOI LAI (UAV) TRONG THANH LAP
BAN PO PIA HINH TY LE LON

MAI VAN SY®, BUI NGQC QUY®, PHAM VAN HIEP®, LE DINH QUY®
Céng ty ¢b phén tw van thiét ké cong trinh xay dung Hai Phong
@Trwong Pai hoc M6 - Bia chéat

Tom tat:

Céng nghé chup anh tir cac thiét bj bay khéng nguoi lai da va dang dwoc quan tam
nghién ctru trong nhiéu linh vure trong dé c6 céng tac thanh Iap ban dé dia hinh. Bai bao
gioi thiéu két qud nghién ctru st dung di liéu dnh chup tor thiét bj bay khéng nguoi lai
(UAV) trong céng tac thanh Iap ménh ban dé dja hinh F-48-80-(9-f-1ll) ty 1é 1:1000 khu vurc
xa Téan Triéu, huyén Thanh Tri, thanh phb Ha Noi.

1. D4t van dé

Ngay nay, céng nghé vién tham trén thé
gidi phat trién kha da dang, cé rat nhiéu
thiét bi thu nhan cac hinh anh cé do6 phan
gidi mé&t dat tir vai centimet dén hang chuc
mét, co thé chup & cw ly rat gan vai chuc
mét cho dén khoang cach rat xa hang tram
kilomet nhw: chup anh vé tinh, chup anh
hang khéng bang may bay c6 nguwdi lai va
khong nguwoi lai (UAV), cdng nghé quét
Lidar.

Cong tac thanh Iap ban dé dia hinh ty &
I&n 1:2000, 1:1000,...thwédng chi duwoc
thanh lap cho cac khu vwc c6 dién tich
khéng Ién phuc vu cac muc dich thiét ké va
trién khai cac thiét ké cho nhirng céng trinh
do vay thwong dwoc str dung phwong phap
do dac truc tiép. Tuy nhién, phwong phap
nay mat kha nhiéu thoi gian va céng strc.
Trong khi d6, tw liéu anh chup tw thiét bi bay
khéng ngudi lai bang may chup anh phd
théng véi do cao bay chup thap, kha nang
linh hoat trong trién khai ngoai thyc dia la
moét hwdng nghién cltru co y nghia khoa hoc
va thuec tién.

No6i dung bai bao nay sé tap trung vao

nghién ctru va st dung thiét bj bay khong
nguwoi lai (UAV) trong céng tac thanh lap
ban db dia hinh 1:1.000.

2. Téng quan vé may bay khéng nguoi
lai phuc vu thanh lap ban do

2.1. Khéi niém vé UAV

UAV 1a viét t&t cia “Unmanned Aerial
Vehicle”, né c6 nghia la “phwong tién hang
khéng khéng nguwoi 1ai” hay thwdng goi la
“may bay khéng ngudi 1ai”. Nguoi ta co thé
diéu khién chung théng qua séng radio (dbi
v&i cac loai UAV tdm gan) hodc théng qua
céac veé tinh trung gian (déi v&i cac loai UAV
tam xa).

2.2. Phén loai UAV

Trong thuwc t& cé nhiéu loai UAV va cach
phan loai chung. Tuy nhién, nhi*ng loai
duwoc st dung trong nganh Tréc dia - Ban
dd thi ching ta cé thé chia thanh hai loai:
dung bé phong va 1én thang. (Xem béng 1)

2.3. Cédc thanh phan cua hé théng mdy
bay khéng nguwdoi lai (UAV)

2.3.1. Vat mang (may bay)

Vat mang cla hé théng |a may bay dwoc
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thiét ké dé gan cac hé thdng may anh/hoac
camera s, thiét bi dinh vi va dan duong
nhw GPS, IMU. Cé nhiéu loai nhw: loai cat
canh c6 bé phéng; loai 1én thang c6 nhiéu
canh quat, nhw hé théng VUX-1UAV cla
hang RIEGL v&i 8 canh quat 2 tang co thé
mang thiét bi dén 3,6kg.

Nho cé hé théng dinh vi quan tinh IMU
cac hé thdng hién dai cé thé gidm dwoc tac
déng cla gio, dwoc can bang tw dong va
déng bd tam may anh, GPS.

2.3.2. Thiét bj dén dwong GPS

Hé théng dinh vi toan cau GPS 1a hé
thdng xac dinh vi tri bang cach do khoang
cach t&i cac vé tinh, né khéng chi tao ra kha
nang ma&i cho viéc dan dwdng bay, ma con
cho ca viéc xac dinh toa d6 khoéng gian
(X,Y,h) cta tam chup.

Sau khi GPS duwgc ng dung vao chup
anh hang khoéng, ta tinh dwoc toa dd, do cao
tam anh vao thoi diém chup anh, cac thong
s6 nay la yéu t6 hé trg thém trong phan
mém tang day toa do diém khong ché anh
ndi nghiép, nhwng chi c6 mét minh s6 liéu
GPS thi chwa tinh dwgc cac nguyén t dinh
hwéng anh. Mudn xac dinh dwgc nguyén té
dinh hwéng anh tai thoi diém chup anh, thi
ta phai dwa vao hé thdng thiét bi dinh vi
quan tinh (IMU).

Khi két hop GPS va IMU vao chup anh
hang khong thi ta c6 thé tinh toan dwoc toa
dd tdm anh va nguyén té dinh huwéng ngoai
cla tAm anh tai thoi diém chup anh.

2.3.3. May chup anh

Déc trwng chl yéu cla cac may anh ky
thuat s6 la co6 sai s6 méo hinh kinh vat nhg,
dd 6n dinh cao va dugc thiét ké dong bd voi
cac hé théng GPS/IMU cung véi cac phan
mém xu ly s6 liéu tdm chup mét cach
chuyén dung. Hién nay, trén thé gi¢i ciing
nhw & Viét Nam dung cac loai may anh phai
dap wng dwgc nhirng tinh nang co ban sau:

- Quang sai may chup anh phai nho;

- P6 phan giai 6ng kinh phai cao va do
nét cia anh phai dwgc dam bao trong toan
b6 trwong anh;

- Cac yéu t6 dinh hwdng trong phai dugc
xac dinh chinh xac, (vi du: chiéu dai tiéu cw,
toa dd diém chinh anh...); Truc quang cua
ong kinh phai vuéng géc véi mat phang
phim;

- Hé théng chdng nhoe phai du kha nang
loai trr anh hwéng ctia chuyén déng twong
déi gitra vat mang va Trai Dét.

3. Thanh lap ban dé dia hinh ty Ié I&n
tir div liéu anh UAV

Bang 1: So sanh giira hai loai UAV

Dung bé phéng

Lén thing

Cdng viéc

Thanh 1ap ban dd khu vuc réng

Thanh lap ban d6 khu vc nhé;
kiém tra

'ng dung

Khao sat, nobng nghiép, GIS,
méi trwdng, xay dwng...

Quay phim, chup anh, khao sat,
xay dwng...

Do phan giai mat dat (GSD)

C6 thé dat 1,5cm/pixel

C6 thé dat 0,1cm/pixel

Téc do bay Cao 40+90 km/h Thép 14+60 km/h
Thoi gian bay Dai 70+90 phat Ngan 15+30 phat
Dién tich bay chup Roéng Nho
Cach thirc cat canh/ha canh Dung bé phéng/Bung du Lén thang
Khu vwe cat/ha canh Rong Nho
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3.1. Quy trinh céng nghé thanh Iap
bén doé dja hinh tie di¥ liéu dnh UAV(hinh
1)

3.2. Céng téc chuan bj

- Tién hanh khai quat dia ly khu vuc can
thanh lap ban dé, tir do ta c6 tiéu chi dé lva
chon céac déi twong, hién twong dé thé hién
lén ban db.

- Xac dinh mtre d6 kho khan, xac dinh dé
chinh xac khi thanh lap ban dé cho khu vuec.

- Két hop cac quy dinh, quy pham trong
thanh lap ban d6 dia hinh véi cac déc diém
dia Iy, Kinh t& - x& hdi cda khu vie thanh Iap
ban do.

- Chuén bj cac thiét bj bay chup, kiém tra
sy dong bd cuia hé théng tir may anh, GPS,
IMU, pin va phdn mém diéu khién. Trong
thwe nghiém nay ching téi da s dung thiét

bi Drone InSpire 1 v&i camera X3 c6 dd
phan giai 12.4M, cé thé bay cao téi da 500
m so v&i vi tri cat canh, trén may bay dwoc
tich hop hé théng can bang dién t& IMU,...

- Chuan bj cac céng viéc phuc vu cho ca
bay chup:

+ Thu thap céc tai liu lién quan dén khu
virc can thanh 1ap ban do.

+ Lién ‘hé V@i cac co quan nha nuwéc,
chll'nh quyén dia phwong lam thu tuc va xin
giay phép bay;

+ S0 liéu toa do, d6 cao cac diém khong
ché cac cap;

+ Khao sat khu do, chon vi tri cat ha
canh;

+ Chuén bi va kiém tra cac thiét bi may

va phwong tién phuc vu céng tac bay chup
anh. (Xem hinh 1)

| Cong tac chuan bi |

¥
Lim ddu méc va do khéng ché anh ngoai nghiép ‘ ‘ Thidt ké tuvén bav
¥ i ¥
| Bay chup anh ‘
* - -
X 1y khép anh “ Ting day khong ché anh

‘ Tao bio céo va kiém tra d6 chinh xdc ‘

Dat

¥ Khong dat

‘ Tao cdc san phim

——

Taodimmiydiém | | LipDSM | | Lip binh 86 inh ‘
T ¥ ¥
“““'“w| Tao DEM ‘ ‘ Didu vé ‘
¥ ¥
Néi suy drong binh do, S6 hod

chim diém d5 cao
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| Bién tdp ban dé

[«

+

‘ In, kiém tra, chinh sta, déng gdi ‘

Hinh 1: So' db quy trinh thanh I4p ban dé dia hinh bang dnh may bay khéng nguoi lai
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3.3. Thiét ké tuyén bay

Céng tac thiét ké bay dwoc thwc hién
bang phan mém Map pilot, cac coéng viéc
gdm xac dinh pham vi bay chup, dé cao bay
chup, s6 dwdng bay, mat dd pha trum gitra
cac anh,...

Hinh 2: Tuyén bay dwoc thiét ké cho khu
bay chup

Qua trinh thye nghiém da dwoec tinh toan
va thiét k& do cao bay chup cua thiét bi bay
la 121 m so vé&i vi tri dirng tram diéu khién
véi d6 phu doc:81%; dd phd ngang: 74%;
dé phan giai mat dat (GSD): 6.5 cm/pixel;
tdng s anh chup: 388 anh;

3.4. Do khéng ché ngoai nghiép va
lam dau moc

Cong tac do dac khong ché anh duoc
thwc hién bang thiét bi do GPS cla hang

=l (a)

Trimbe loai may R3 v&i 10 diém khéng ché
trong d6 cé 8 diém dugc s dung dé tinh
toan va 2 diém kiém tra. Cac diém khéng
ché duoc son lén mat dwong (kich thudc
40x40 cm trong d6 d6 rong clia nét la 8 cm)
do day la khu vwc d6 thi cac diém khéng ché
nam & ven dwdng la phu hop nhat. (Xem
hinh 3)

3.5. Bay chup

Sau khi thiét ké tuyén bay va do khéng
ché ngoai nghiép, ta can tién hanh kiém tra
hé théng UAV xem cé dat dwoc cac yeu cau
cho cbéng tac bay chup anh khong, néu dat
dwoc nhitng yéu cau nay thi ta maoi tién
hanh bay chup. Truédc khi bay chup tai thyc
dia, cAn phai tién hanh kiém tra khéng gian
bao quanh vi tri dwgc Iwa chon phuc vu cho
cét, ha canh an toan, bao gébm: xac dinh kha
nang théng thoang dé thu tin hiéu GPS
dwoc tot nhat, wéc lwong gan dang chiéu
cao mdt s6 ddi tweng cao nhat trong khu
chup (nha cao tang, cay, cot ang ten, duong
day dién...). Sau khi thiét 1ap xong cac tham
s va kiém tra diéu kien ddm bao an toan
bay tién hanh céng tac bay chup thu nhan
di liéu.

3.6. X ly khép anh

Qua trinh xt ly khép anh dwoc thue hién
trén phan mém Pix4Dmapper. Truéc khi
tién hanh x& ly khép anh trén phadn mém,
tién hanh tao thw muc lwu anh trong may

Ib)

Hinh 3: B tri cac diém khéng ché énh (a) va diém khéng ché anh mét dat (b)
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tinh.

Dé c6 hinh anh chét lwong tot, can thiét
phai xac dinh gia tri bién dang do éng kinh
gay ra. Cac tham sb cia may anh sé duwoc
nhap vao trong phan khai bao vé may anh
dé phan mém cé thé khir sai s6 bién dang
éng kinh trong qua trinh x& ly anh.

Qua trinh tién hanh x& ly khép anh dwoc
thwc hién thong qua 6 buwoéc:

+ Bwéc 1: Pwa cac birc anh sau khi chup
vao phién lam viéc (Add Images). Nhirng
tAm anh nay co toa do theo toa do clia tuyén
bay duoc thiét ké (thwong 1a hé toa do
WGS-84);

+ Budc 2: Nhap cac diém khdng ché anh
& cung hé toa do v&i hé toa dd cla anh;

+ Buwdc 3: Tién hanh danh déu cac diém
khéng méat dat trén cac tAm anh. O buwdc
nay can chu y dé ting dd chinh xac thi
nhirtng diém khéng ché nao cé trén anh thi
can phai danh dau hét:

+ Budc 4: Thiét lap cac théng sb cho cac
qua trinh xtr ly anh

+ Buwdc 5: Tién hanh xtr ly khép anh.

3.7. Tang day khéng ché énh

Ngay nay véi sw phat trién méi cla
phwong phap tam giac anh cho phép nang
cao d6 chinh xac va hiéu qua cta cong tac
tang day. Viéc tang day tam giac cho anh
UAV duoc thye hién qua cac budc sau:

+ Do cac ndi mé hinh: qua trinh nay
dwoc thwe hién hoan toan ty dong trong cac
phan mém x& ly anh ndi nghiép;

Ung dung

~+ Do céac diém khong ché mat dat: cac
diém nay dwoc do thu cong bang cat lap
thé:

+ Binh sai khdi tam giac anh hang khéng:
tinh toan xac dinh toa d6 tam anh va cac
diém anh, sau d6 hiéu chinh I8p bang cach
loai dan ra cac diém co sai s6 vwot han sai
cho phép;

+ Do chinh xac cla cac diém khdng ché
anh can phai cao hon d chinh xac cua
diém dia vat trén ban dd it nhat mot cap.

+ Sai sb6 cho phép cta diém khéng ché
tang day chi dwoc phép bang 2 1an sai s
trung binh trong bang 2 vé&i s6 1an xuét hién
tdi da 1a 5%. dbi véi diém do cao clia diém
tang day vung khoé khan cho phép sb lan
xuét hién tbi da la 10%. (Xem béang 2)

3.8. Tao cdc san pham sau xu ly énh
3.8.1. P&m may diém (Point Cloud)

Céac phan mém x®& ly hinh anh dwa vao
viéc tim kiém tw dong hang ngan cac diém
chung gitra cac anh cé d6 chéng phu (over-
lap) cao. M6i diém d&c trwng dwoc tim thiy
trén mdi anh dwoc goi 1a mot Keypoint. Khi
cung modt keypoint duwgc tim thay trén hai
anh la nhw nhau, ching sé dugc két hop lai
va mdi nhém keypoint phu hop chinh xac sé
tao thanh moét diém 3D. Tap hop cua nhiéu
diém 3D dwoc tim thiy sé tao ra cac dam
may diém 3D (3D point cloud), va t& cac
dam may diém nay phan mém co thé tai
dung lai cac déi twong, 1ap ban dé dia hinh
3D, ciing nhw tao ra nhiéu cac sédn pham
khac [5].

Khi cé sw chdéng phi cao gitra 2 hinh

Béng 2: Sai sé trung binh cho phép cta toa do va dé cao diém khbng ché dnh
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Sai s binh mét bha Sai sb trung binh ctia 6 cao (m)
al so trung’ |An ’matkp ang (theo khodng cao déu clia dwéng binh dd)
(theo ty 1& ban do)
0,5+1 2 2,5 5 >10

Ving dong bang +0,35mm 1/5 1/4 1/4

Vung doi +0,35mm 1/4 1/3

Vung nui + 0,50mm 1/3 1/3
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anh, nhirng khu virc chung sé I&n hon va sb
cac diém keypoint tim dwoc sé& nhiéu hon,
ching c6 thé két hop cung nhau va khi sb
lwong diém keypoint cang nhiéu, sé& c6 cang
nhiéu hon cac diém 3D chinh xac dwoc xt&
ly tinh toan. Vi vay, quy t&c chinh khi chup
anh UAV 13 phai duy tri dd chong phi cao
giba cac hinh anh chup trén cung hwéng
bay va gilra cac dwong bay.

Céc diém trong dam may diém nay cé
céac gia tri vé toa do, dd cao va gia tri vé mau
séc. Diéu nay giup chang ta c6 thé dé dang
cham cac diém mét dat dé nodi suy mé hinh
s6 dd cao DEM.

3.8.2. M6 hinh sb bé mat DSM va Mé
hinh sé d6 cao DEM

M6 hinh s6 bé mat la mot sdn pham
dwoc phdn mém Pix4Dmapper sinh ra tw
ddéng trong qua trinh x& ly anh (hinh 4a). Ta
c6 thé két hop mé hinh sb6 bé méat va dam
may diém dé noi suy ra mé hinh s do cao
DEM, dwdng binh d6 va diém do cao mat
dat.

Sau khi c6 dam may diém va mé hinh sé
bé mat, ta m& chung trén phan mém Global
Mapper dé& tao DEM (hinh 4b). (Xem hinh 4)

3.8.3. Binh d6 &nh

Binh d6 anh ciing 1a mét san pham dwoc
sinh ra sau qua trinh x& ly anh va dwocdung
dé so hoa cac yéu to ndi dung trén anh phuc

vu cong tac bién tap thanh lap ban d6.

Hinh 5: Binh d6 &nh cida khu bay chup

:3.9. Néi suy dwong binh d6 va cham
diém dé cao

Sau khi c6 dam may diém va DSM, ta mé&
ching trén phdn mém Global Mapper dé
ndi suy dwong binh d6 va cac diém do cao.
Lwu y khi chdm cac diém 1én dam may diém
thi ta chAm vao cac diém dwdi mat dat,
khéng chdm |&n cac diém dia vat, hay cay
cdi cao vi n6 sé nhan dd cao cla cac diém
dé lam dd cao dia hinh, nhw vay sé& lam
DEM sai, dn dén dwong binh d6 noi suy ra
cling sé sai.

N6i suy dwoc dwdong binh dé va cac
diém do cao xong, ta s& xuét cac Iép nay
theo dinh dang *.dxf dé& sau d6 ta mé trén
phan mém MicroStation bién tap, trinh bay
ban do.

(@)
Hinh 4: Mé hinh sb bé m&t DSM va Mé hinh s6 do cao DEM cua khu vure thuc nghiém

(b)
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3.10. S6 hod céc doi twong trén anh

Déi v&i qua trinh thwe nghiém thanh lap
ban d6 dia hinh ty & 1:1.000 khu vwc xa Tan
Triéu, huyén Thanh Tri, nghién cltru thyc
hién cat mot phan cda binh d6 anh cho sbé
hoa, bién tap ban dbé dé gidm nhe khdi
lwong céng viéc. Manh anh nay twong &rng
v&i manh ban d6 ty 18 1:1.000 c6 phién hiéu
F-48-80-(9-f-l11).

Hinh 6: Manh anh dé sé hoa ban dé khu
vire thue nghiém

Cac dbi twong co trén anh duoc sb hoa
dwa theo [6]:

- Thdy hé va céc yéu té lién quan: Trén
binh d& anh, tién hanh do ve toan bo hé
thong thiy hé: cac duworng mép nuwdc cla
cac hé théng séng, sudi, ao, hd dwoc ve
theo thoi diém chup anh; Giai doan triét dé
céc thiét bj phu thudc va tinh chét ctia ching
nhw; hé théng céng twdi tiéu, mang dan
nudc, kénh mwong xay va dao dép va cac
ao, ho, dap, dé.

- Giao théng va céc yéu té lién quan: Do
vé toan bd hé théng giao théng trén mé hinh
lap thé t» cdp dwong mon trd lén. Véi
nhirng dwd'ng cé d6 rong = 0,5mm trén ban
dd thi thé hién 2 nét theo do rong thuc té
clia d6i twong dwdng. Cac loai dwong giao
théng dwgc phan biét thanh 2 loai: nira ty 1€
vé 1 nét vao tim duwdng, theo ty 1€ vé 2 nét
vao 2 bén mép dwong.

- Dan cw va céc yéu té lién quan: Do vé
tAt cd céac loai nha; Cac nha, khu nha cé
dién tich = 5mm? trén ban dé thi vé dang
dién va vé theo mong nha. Cac nha, khu
nha co dién tich < 5mm?trén ban dd thi
dwoc biéu thi bang chdm vao gitra nha do;
Céc khu dé vat tw, bai rac thi dc vé theo vién
clia chung.

Twong ty nhw vé,y vOi cac lop thye vat,
thd nhuwdng; cac dbi twong [é’p ranh giGi
dwoc chuyén vé tir cac ban doé 364, ...

3.11. Bién tap ban dé

Sau khi sb hoa cac yéu té noi dung trén
ban db, ta bién tap cac yéu td ndi dung nay
theo phu luc 4 ctia quy pham cla thanh lap
ban dé dia hinh ty 1& 1:500+1:1.000. Viéc
bién tap bao gébm gan thudc tinh dd hoa cho
cac yéu t6, chuan hoéa cac déi twong vé mau
sac, dwong nét, kich thuwdc chiv, danh phap;
Bién tap ky hiéu cho cac déi twgng dang
duwong va dang diém; Bién tap vé mau sac
cho vién, nén va trai ki hiéu (cell) cho cac
dbi twong dang vung (thwong 1a ving thue
vat); Bién tap chi¥ chu thich cho cac doi
twong; Trinh bay chu gidi ngoai khung.

4. Két qua thwe nghiém
(Xem hinh 7)
5. Két luan

S& dung anh may bay khoéng nguwoi lai
trong thanh lap ban d& dia hinh I3
budc dot pha trong nganh khoa hoc ban db,
cho phép day nhanh téc do thanh 1ap ban dd
v&i do chinh xac cao ma gia thanh lai thap.

Viéc st dung tw liéu anh chup tir thiét bi
bay khéng ngwoi lai la mét phwong phap
khac phuc nhitng nhugc diém cia phuong
phap chup anh bédng may bay chuyén dung
doi voi nhirng khu vic c6 dién tich nho va
do vé ban d6 ty 1& lon.

Tw liéu anh chup t thiét bi bay khéng
ngwoi lai do dwoc chup tir khoang cach gan
nén mirc do chi tiét cac yéu to dia vat rat
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Hinh 7: Ménh ban dé dia hinh ty I& 1:1000 F-48-80-(9-f-Ill)
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Nghién ctiu - Ung dung

cao, thuan tién cho cong tac giai doan va
diéu v& anh. San pham khoéng nhirng dap
(rng cac yéu cau ky thuat trong thanh lap
ban dd dia hinh ma dap (rng t6t viéc thanh
lap ban db 3D, phuc cho cac linh ve nhu:
nghién ctru 1ap quy hoach cho cac khu dé
thi, khdo sat cac tuyén giao théng, tuyén
dwong day ...

Vé&i nhivtng nhiém vu cé tinh cip bach,
thoi tiét khong thuan loi cho céng tac bay
chup anh bang thiét bj chuyén dung. Viéc
str dung phwong phap nay cé wu diém khac
phuc dwoc thoi tiét do thm bay thap.

Tuy nhién, dé rng dung anh chup twr thiét
bi bay khdng ngudi lai vao viéc thanh Iap
ban dd dia hinh, trwdc mat can phai thuc
hién cac cong viéc cu thé sau:

Vé nhan lwc, can phai dao dao tao cac
chuyén gia c6 kha nang tiép nhan va diéu
khién thanh thao thiét bi may bay khéng
ngwoi lai, xt ly anh chup ndi nghiép.

Can cé sy phéi hop chat ché, tao sw
thuan Ilgi trong viéc nghién cru ap dung
khoa hoc cbng nghé gilba cac bén cé lién
quan: quan ly may bay va thwc hién bay,
quan ly cp phép bay va don vi ap dung
céng nghé dé co thé hoan thién va dwa vao
st dung phé bién cong nghé nay & nuwéc ta
trong thoi gian s&m nhét.Q
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Uses image data from unmanned aerial vehicles (UAV) in the establishment of

large-scale terrain map

Mai Van Sy, Bui Ngoc Quy, Pham Van Hiep, Le Dinh Quy

Unmanned Aerial Vehicles (UAV) technology has been interested in many fields, includ-
ing the establishment of topographic maps. This paper presents the results of the study
using UAV image data for establishment of topographic map F-48-80- (9-f-1ll) in Tan Trieu,

Thanh Tri, Ha Noi.Q
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