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Ban do anh truwc giao

Trong nhitng ndm gdn ddy, cdc phwong phdp do dnh mdy bay khéng nguoi
ldi, viét tat la UAV - Unmanned Aerial Vehicle, da dwoc ting dung thanh
céng trong nhiéu linh vuc, trong dé ¢ linh vuec trdc dia-bdn do, do chi phi
thdp, qud trinh xtr ly dnh khéng phikc tap va thoi gian ra sdn phdm nhanh.
Tuy nhién, d6 chinh xdc cdc sdn phdm bdn do cho tirng kiéu dia hinh ctia
phwong phdp nay van chwa dwoc nghién ciru ddy di.. Muc tiéu chinh ctia
nghién ctru nay la ddnh gid do chinh xdc mé hinh s6 bé mdt va bdn dd dnh
trurc giao thanh Idp tir phwong phdp do dnh mdy bay khéng ngwoi ldi cho
dia hinh déng bang. Thuc nghiém dwoc tién hanh trén khu viec dong bdng
tai phwong Pirc Thdng, qudn Bdc Tir Liém (Ha Néi), stv dung mdy bay
khéng ngwoi ldi Phantom 3 Professional trang bi mdy danh thong thuwong
ba kénh RGB Sony EXMOR.

© 2017 Trwong Pai hoc M6 - Pia chit. Tat ca cac quyén dwoc bao dam.

1.Mé& dau

UAV da va dang rat hira hen dwoc (rng dung rong
rai hon nita vao cac linh virc khac nhau nhw giam

Trong nhitng nam gin day, thiét bi bay
khong nguoi lai (UAV - Unmanned Aerial
Vehicle) dwoc nghién ctru rng dung thanh céng
trong nhiéu linh virc nhw trwot 1 dat, giam sat
xdy dung, cong tac dia chinh va tric dia cong
trinh (Peter Liu, 2014; Sona, 2014) Céng nghé

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

sat néng 1am nghiép (Rokhmana, 2015), khéo cd
va bao ton di san van hda (Lambers, 2007), quan
trdc mdi truomg (Maza, 2011; Oleire-Oltmanns,
2012), va xay dwng mé hinh 3D cac coéng trinh
(Irschara, 2010). Mac du UAV da thé hién kha ro
nhw 1a mét cong nghé c6 thé sir dung linh hoat
trong viéc thu thap lwong lon thong tin c6 do
phan giai cao, viéc danh gia do chinh xac cac san
pham ban d6 thanh 14p tir phwong phap nay van
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can dwoc thwe hién thém (Sona, 2014). Muc tiéu
chinh cda nghién ctru nay la danh gia do chinh
xac mo hinh s6 bé mat va ban d6 anh truc giao
thanh 1dp tir phwong phap do anh may bay khéng
nguwoi lai cho dia hinh dong bang.

2. Phwong phap nghién ciru

2.1. Mé ta mdy bay khéng ngwoi ldi dworc stv
dung

Phantom 3 Professional v&i than mdy bay
bang nhwa mau trang, bn mo to va chan ha canh
¢ dinh phia bén dudi. K&t ciu chic chan, c6 thé
bao vé thiét bi khoi nhitng va ddp manh. Cac canh
quat cling duwoc thiét ké dé cé thé thao roi mot
cach tién loi.

B0 diéu khién tir xa dwoc thiét ké chuyén
dung véi hai giy diéu khién chinh va mét kep dé
gitt dién thoai thong minh hodc may tinh bang.
Hoat déng nhw man hinh hién thi cho camera cia
mdy bay, gidp ngwoi diéu khién nhirng chuyén
bay dé dang, an toan va trwc quan. Trén moi goc
cta bo diéu khién, chung ta sé tim thiy cac nat dé
nhanh choéng thay doi cac thiét 1ap cho camera

\\\\\\

Hinh a: Mat trugc may bay

bat d4u va dirng ghi hinh trong khi may bay dang
bay trén bau troi.

2.2. Mdy anh st dung

Phantom 3 Professional c6 cdm bién bén
trong kich thuéc 1/2.3" ¢6 thé chup anh tinh 12
MP & dinh dang JPEG hodc DNG RAW. Riéng vé
video 4K, Phantom 3 Pro c6 2 ché do la 4K DCI
(4096 x 2160) 24p va 4K UHD (3840 x 2160)
30p. Cam bién méi c6 kich thwéc 16n hon cac
camera cia Phantom 1 va 2, nh¢ d6 Phantom 3
c6 thé cho ra anh/video chit lwong tét hon trong
didu kién thi€u sang. Ong kinh ctia camera c6
khiu do 1én nhat F/2.8, cho géc nhin rong 94 dé.
DJI cho biét 6ng kinh cla camera dwgc thiét ké
ddc biét dé chong méo & vung ria anh. DJI cling
khong quén trang bi gimbal 3 chiéu dé chong
rung cho camera nay. Cac thong sé con lai nhw
ISO, toc d6 man trip, +-EV déu dwoc diéu khién
thong qua &ng dung DJI Pilot hoac théng qua
thiét bi diéu khién mat dat.

2.3. Phdn mém xir ly anh chup tir UAV

Viéc lwa chon phan mém xtt Iy anh phu hop

Hinh b: Mat sau may bay

Hinh 1. Hinh dnh mdt trwéc va sau cua mdy bay Phantom 3 Professional.

Bdng 1. Théng sé chinh ctia Phantom 3 professional.

Trong lwong (bao gom ca 1 pin va canh) 1280g
Kich thwéc dwong chéo (ca canh) 689mm
Tbc d6 di 1én t6i da (Max Ascent Speed) 5m/s
Tbc do di Xuéng ti da (Max Descent Speed) 3m/s

Tinh chinh xc cta chuyén dong bay

Doc: +/- 10cm; Ngang: +/- 1m

Toc do toi da

16m/s (ATTI Mode, lang gio)

Tam bay cao nhit so véi mwe nwéc bién 6000m
Nhiét d6 hoat dong 0-40do6C
GPS Mode GPS/GLONAS
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Hinh 2. Qua trinh do n6i khong ché dnh ngoai nghiép (chup béi Ng6 Thi Phwong Thdo

Bdng 2. Bdng théng s mdy dnh.

Cam bién

Sony EXMOR 1/2.3” Effective pixels: 12.4M (total pixels: 12.76M)

Lens FOV 94° 20mm (35 mm format equivalent) f/2.8, focus at co
ISO 100-3200 (video) 100-1600 (photo)

Toc do cira chip 8s-1/8000s

Kich thuwéc dnh 1é6m nhat | 4000 x 3000

14 diéu can thiét, bdi hién nay c6 nhiéu phan
mém xtit ly anh UAV khac nhau nhw 13 Erdas Leica
Photogrammetry Suite 2011 (LPS),
PhotoModeler Scanner V.7.2012.2.1, EyeDEA,
Pix4UAV Desktop, va Agisoft Photoscan. Qua mot
nghién ctu danh gid cdc phin mém & trén, cac
phin mém dwoc chia thanh 2 nhém la nhom
phin mém do anh va nhém phin mém thi giac
may tinh (Sona, Pinto et al. 2014). Sw khac biét
gitra hai nhom phan mém la & qui trinh x ly.
Sona, Pinto sau khi so sanh d6 chinh xac cta cac
ban d6 dwoc x& ly véi cac phan mém anh khac
nhau, di két ludn rang, phin mém Agisoft
PhotoScan cho d6 chinh xac cao nhit, khoang 1.1
lAn do phan giai diém anh, v&i cd mit bang va do
cao. Trong khi phan mémEyeDEA cho dd chinh
xac thap nhat, khoang 2.2 14n d6 phin giai diém
anh cho mit bang, va 4.3 lan do phan giai diém
anh vé&i do cao. Nhu vay, can xem xét cAn nhic
Kkhi Iya chon phan mém xt ly anh.

Sony EXMOR, phin mém x& ly anh
Agisoftphotoscan. Khu vuc bay chup la vuon dao

3. Phan thyc nghiém

3.1. Gioi thiéu khu vwec bay chup

Phuong Dic Thing dwoc thanh 1ip ngly
1/4/2014 theo Nghi quyét 132/NQ-CP ctia Chinh
pht, phwong dwgc diéu chinh dia gi¢i tir mot
phan cta x3 Pong Ngac - mét dia danh van héa
“Lang khoa bang ndi tiéng” va coi 1a mét trong
nhitng lang c¢6 nhat cua Ha Noi. La vung dat cé
truyén thong van hoa - lich st - cach mang lau
doi, trén dia ban phwong c6 nhiéu di tich lich st -
van héa - cach mang nhu: dinh - chua Péng Ngac,
dinh - chtia Nhit T4o, dinh - chtia Lién Ngac.

Vi tri dia 1y ndm & phia bic quan Bic T
Liém vé&i dién tich 120 ha. C6 nhiéu co quan xi
nghiép, don vi, trudng hoc dong trén dia ban;
gom c6 08 td dan phé, dan so theo so liéu thong
ké nam 2015 14 20.618 nguoi.

Phin thwc nghiém dwoc tién hanh trén
Phantom 3 Professional UAV trang bi may anh
Phuong Dirc Thang (toa do: 21007”N : 105077”
E). D6 rong cia khu do 1a 230 x 201 m.
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3.2. Thiét ké va do dac toa dé cdc diém khéng
ché mat ddt

Trwéce khi thwe hién viéc bay chup anh, ta
tién hanh khao sat dia hinh, chon vi tri cAn dat
diém khong ché anh ngoai nghiép cho khu vuc
nghién ctru. Nhitng diém khong ché anh ngoai
nghiép nay dwoc st dung cho tham chiéu dia ly
va danh gia d chinh xac cia mo6 hinh DSM. Theo
dé, tong cong 12 diém khong ché dnh dworc thiét
l4p cho khu vwc thir nghiém. Cac diém nay dwoc
danh d4u bang vat liéu phan chiéu cao dé ting
cuong do twong phan, dé dang phat hién trong
anh dwgc chup va c6 dwong kinh khoang 40cm (
Hinh 2). Trong buéc tiép theo, toa dd (x,y, z) cua
cac diém khdng ché anh dworc xac dinh bang cach
str mdy toan dac PENTAX V-325N (Hinh 3). Két
qua do va tinh toan binh sai toa dg, dé cao cac
diém khdng ché mit dit dwoc trinh bay & Bang 3

3.3. Thiét ké'va thwc hién bay chup dnh

Qua trinh bay chup dworc thwce hién trén ché
do bay an toan (Safe mode), cho phép UAV tw
doéng bay theo chwong trinh da thiét ké, bao gdm
tw dong cat canh, roi bay dén diém dau tién ctia
gidi bay, dirng lai va tién hanh chup anh, sau dé
tw dong bay dén cac diém khac dé chup theo thiét
ké da dwoc tinh todn va da nap vao phan mém.
Mot khi dnh cudi cung dwoc chup xong, UAV sé tw
déng bay vé va ha canh tai diém xut phat. Trong
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Hinh 3. So db ludi.

qua trinh bay chup, cac chi s6 hoat déng ctia UAV
va mdy anh lién tuc dwoc glvi vé tram diéu khién,
tuy vao do an toan cua UAV (vi du tinh trang
nang lwong clia pin, nguy co va cham véi vét thé,
dong vét trén khong) ngwoi diéu khién cé thé
dirng qua trinh bay tw déng dé UAV ha canh.

DE gidam baért sai s6 trong qua trinh bay chup
nén khi khdo sat dia hinh ta ciing cin thiét ké
tuyén bay sao cho phu hop va hiéu qua nhat. Tai
thoi diém lam thwc nghiém hwéng gio théi tir
bong sang Tay nén thiét ké tuyén bay vudng goc
véi hwdng gié

Bdng 3. Toa dé X,Y,Z ctia cdc diém khéng ché dnh ngoai nghiép.

S6 | Tén Toa do Do cao Sai s6 vi tri diém
TT | diém X(m) Y(m) h(m) (mx) (my) (mh) (mp)
1 2 2331022.265 580704.202 7.274 0.004 0.001 0.015 0.004
2 3 2331022.149 580734.243 7.366 0.002 0.003 0.042 0.004
3 4 2331077.884 580710.065 7.274 0.001 0.005 0.032 0.005
4 7 2331102.252 580762.438 7.194 0.003 0.003 0.035 0.004
5 8 2331040.169 580738.498 7.900 0.005 0.004 0.025 0.006
6 9 2331020.799 580763.676 7.556 0.004 0.004 0.021 0.006
7 11 2331121.617 580734.669 7.159 0.002 0.000 0.013 0.002
8 12 2331023.820 580804.416 7.521 0.004 0.004 0.037 0.006
9 15 2331037.257 580829.279 9.481 0.004 0.003 0.002 0.005
10 16 2331149.235 580767.272 7.687 0.001 0.005 0.006 0.005
11 17 2331070.905 580828.501 9.838 0.005 0.003 0.005 0.005
12 18 2331093.512 580829.544 9.829 0.001 0.001 0.020 0.002
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Vi muc dich nghién ctru la danh gia doé chinh
xac mo hinh s6 bé mat va ban d6 anh truc giao
thanh 1dp tir phwong phap do anh may bay khéng
nguwoi lai cho dia hinh dong bang, nén ching toi
Iwa chon bay chup & d6 cao 50m, 70m, 100m.

3.3.1 Ca bay 1: Lwa chon dé cao bay chup la 50m

Ca bay 1 dwoc bay vao ngay 24-3-2017, thoi
gian vao lic 11h04 phut dién tich khu bay chup la
230mx 201m, tong dwong bay cia may bay la
2896m, thoi gian bay 1a 10ph10s camera chup
g6c 900 so voi khu vie bay chup.
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Hinh 4. M6 td ca bay 1 trén PIX4D.
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Hinh 5. M6 td ca bay 2 trén PIX4D.
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Hinh 6. M6 td ca bay 3 trén PIX4D.

3.3.2. Ca bay 2: Lwa chon dé cao bay chup la 70m

Ca bay 2 dwgc bay vao ngay 24-3-2017, thoi
gian vao lic 10h08 phut dién tich khu bay chup la
230mx 201m, tong dwong bay cia mdy bay la
2131m, thoi gian bay 1a 6ph 35s camera chup goc
900 so v&i khu vire bay chup.

3.3.3. Ca bay 3:Lwa chon d6 cao bay chup la 100m

Ca bay 3 duwoc bay vao ngay 24-3-2017, thoi
gian vao lic 10h39 phut dién tich khu bay chup la
230mx 201m, tong dwong bay cia mdy bay la
1749m, thoi gian bay la 5ph 16s camera chup géc
900 so v&i khu virc bay chup.

3.4. bdnh gia dé chinh xdc

Panh gia do chinh xac ctia san phdm ban do6
1a khiu rit quan trong, thiéu cong tic nay, san
phdm ban d6 khong cé y nghia st dung, két qua
nghién ctru sé khong cé y nghia khoa hoc. b9
chinh xac ctia ban d6 c6 thé dwoc danh gia trén
co s& str dung cong thirc sau:

RMSE = \JE2/n; E?= Y|

V&i Vg toa dd x, hodc toa dd y, hodc toa do z
trén ban do; veest 1a toa do x, hodc toa do y, hoac
toa do z tai cac diém khdng ché kiém tra; RMSE la
sai s0 trung phwong; n tong s diém kiém tra.

34.1.Cabay 1 (dpcao 50m )

Sai s0 vi tri diém veé toa do x, toa d6 y va do
cao, sai sO trung phwong cta tirng diém sau khi
tham gia vao tinh todn binh sai khéi tam giac
khong gian.

Nhirng diém khong ché khong tham gia binh
sai khoi muc dich dé kiém tra danh gia do chinh
xac sau khi binh sai tam giac anh khong gian.

2 —
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Hinh 7. Diém khéng ché dnh mdt dét va sai sé ca
bay 1.
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Bdng 4. Sai sé diém khong ché dnh ngoai nghiép ctia ca bay 1.

Diém Sai s6 X(cm) Sai s6 Y(cm) Sai s6 Z(cm) RMSE (cm) Anh (pix)
11 2.5016 -0.8793 0.0056 2.6516 0.114 (28)
12 -0.7458 1.4580 1.6334 2.3130 0.124 (29)
15 0.6762 -2.3501 -1.0158 2.6480 0.103 (24)
16 -1.1735 1.3518 1.3375 2.2346 0.114 (25)
18 -1.3049 2.0229 -0.9282 2.5800 0.120 (22)
2 -0.2393 1.7163 0.6917 1.8658 0.136 (24)
4 -0.3775 0.0868 -1.3535 1.4078 0.114 (25)
8 1.5751 -2.4613 -0.9169 3.0626 0.155 (23)
9 -0.9114 -0.9452 0.5454 1.4218 0.106 (25)

RMSE 1.2411 1.6413 1.0434 2.3072 0.121

Bdng 5. Sai sé kiém tra diém khdéng ché dnh ngogi nghiép ctia ca bay 1.

Piém Sais6 X(cm) | Sais6Y(cm) | SaisdZ(cm) RMSE (cm) Anh (pix)

17 -0.8298 -1.7656 -0.2127 1.962 0.114 (23)

3 0.9799 0.3539 3.4542 3.608 0.165 (24)

7 7.4582 -8.3995 6.3940 12.925 0.081 (30)
RMSE 4.3693 4.9596 4.1976 7.830 0.122

(a). M6 hinh sé bé mdt

(b). Anh truc giao

Hinh 8. M6 hinh sé bé mdt va dnh truwc giao.

Bdng 6. Sai sé diém khdng ché dnh ngoai nghiép ctia ca bay 2.

Diém Sai sé X(cm) | SaisdY(cm) | Sais6 Z(cm) RMSE (cm) Anh (pix)
11 2.3733 1.2737 1.3603 3.0175 0.212 (28)
12 -0.4262 1.4762 1.9813 2.5072 0.212 (27)
15 -1.0483 -2.3513 1.2581 2.8654 0.178 (25)
16 -1.6923 0.7248 2.0495 2.7549 0.230 (22)
18 -0.3318 1.0536 -3.8753 4.0296 0.234 (21)
2 -0.8043 0.0056 0.3980 0.8974 0.320 (21)
4 -0.0623 -0.1566 -2.4174 24233 0.251 (25)
8 2.4398 -2.8932 -0.6005 3.8319 0.269 (26)
9 -0.4481 0.8680 -0.1573 0.9894 0.309 (25)

RMSE 1.3618 1.4950 1.9138 2.7843 0.248
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3.4.2.Ca bay 2 (dé cao 70m)

Sai s vi tri diém vé toa do x, toa dd y va do
cao, sai s6 trung phwong cla tirng diém sau khi
tham gia vao tinh toan binh sai khoi tam giac
khoéng gian.

Nhirng diém khong ché khong tham gia binh
sai khoi muc dich dé kiém tra danh gia do chinh

3.4.3. Ca bay 3 (d6 cao 100 m)

Sai s0 vi tri diém veé toa do x, toa dd y va do
cao, sai s6 trung phwong cla tirng diém sau khi
tham gia vao tinh todn binh sai khéi tam giac
khong gian.

Nhirng diém khong ché khong tham gia binh
sai khoi muc dich dé kiém tra danh gid d6 chinh

xac sau khi binh sai tam giac anh khong gian.

xac sau khi binh sai tam giac anh khong gian.

Bdng 7. Sai sé kiém tra diém khdéng ché dnh ngogi nghiép ctia ca bay 2.

Diém Sai s6 X(cm) Sai s6 Y(cm) Sai s6 Z(cm) RMSE (cm) Anh (pix)
17 -1.3153 -2.4209 -0.1908 2.762 0.229 (18)
3 0.7044 0.1979 2.9091 3.000 0.419 (25)
7 7.9343 -6.2044 3.7686 10.754 0.208 (21)

RMSE 4.6612 3.8468 2.7508 6.640 0.312

@ 4cm
o

@ 24cm
@ 32cm
@ 4cm

X200

Hinh 9. Biém khéng ché dnh mdt ddt va sai sé ca bay 2.

(a). Mé hinh sé bé mait.

(b) Anh truc giao.

Hinh 10. Mé hinh s6 bé mdt va dnh truc giao.
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Bdng 8. Sai sé diém khéng ché dnh ngoai nghiép ctia ca bay 3.

biém Sai s6 X(cm) Sai s6 Y(cm) Sai s6 Z(cm) RMSE (cm) Anh (pix)
12 -0.6822 0.4933 -0.3639 0.9171 0.321 (26)
15 1.1061 -2.3135 0.4343 2.6009 0.379 (23)
16 -2.3603 1.9305 0.8552 3.1669 0.309 (25)
18 -1.2111 3.1925 -1.3789 3.6824 0.245 (20)
2 1.1152 0.8435 3.0798 3.3824 0.406 (23)
4 -1.5161 -2.3790 -1.4944 3.1924 0.335 (29)
7 6.8345 -4.2284 1.9898 8.2794 0.369 (25)
8 0.7127 -1.7341 -2.1870 2.8807 0.334 (28)
9 -2.7045 0.7511 -1.6481 3.2550 0.326 (25)

RMSE 2.7244 2.2934 1.7040 3.9478 0.339

Bdng 9. Sai sé kiém tra diém khéng ché dnh ngogi nghiép ctia ca bay 3.

Diém Sai s6 X(cm) Sai s6 Y(cm) Sai s6 Z(cm) RMSE (cm) Anh (pix)
11 0.2592 1.4599 -1.2625 1.9474 0.360 (28)
17 -0.6467 -0.0855 1.4988 1.6346 0.391 (20)
3 -0.9030 2.0749 0.4867 2.3147 0.407 (31)

RMSE 0.6585 1.4656 1.1658 1.9851 0.387

@ 35cm
@ 2.8cm
© 21cm
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x 300

Hinh 11. Diém khéng ché dnh mdt ddt va sai s6 ca bay 3

4. Két luan

Bai bao trinh bay chi tiét mot s6 cong doan
trong qui trinh thanh 14p ban d6 tir thiét bi may
bay khéng ngwoi lai (UAV), ddc biét chu trong
cong tac bay chup va x Iy anh dé thanh lap cac
san pham ban d6 (mo hinh s6 bé mat, ban d6 truc
anh). Thuwc nghiém dwoc tién hanh trén khu vuc
dong bang tai phuwdng Pirc Thang, quan Bic Tix
Liém (Ha N6i), stt dung may bay khéng nguoi lai
Phantom 3 Professional trang bi may anh théng

thwong ba kénh RGB Sony EXMOR. Két qua thuc
nghiém cho thay:

Theo quy pham do vé ban d6 dia hinh ty 1é
1/500, 1/1000, 1/2000,1/5000 ta théy:

- Ca bay 1 va ca bay 2 sai s6 khong chénh
léch qua nhiéu la + 0.47711cm.

Cabay 1 d6 chinh xac cao nén c6 thé dung dé
thanh 14p cac loai ban d6 dia hinh ti 1& 1/500. Ca
2 ca bay 1 va ca bay 2 c6 thé dung dé thanh lap
cac loai ban d6 dia hinh ti 1& 1/2000 va 1/1000.
Cabay 3 c6 do cao bay cao nhét, sai s6 tirng diém
lai chénh léch nhiéu d6 1la + 8.27941cm
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(a) M6 hinh s6 bé mait.

(b) Anh tryc giao.

Hinh 12. M6 hinh s6 bé mdt va dnh truc giao.

va + 0917143 cm. Nén ta c6 thé dung dé thanh
1ap cac loai ban d6 dia hinh ti 1& 1/2000, 1/5000
va céc loai ban do ti 1é trung binh, ti 1é nho.

Theo quy pham do vé ban d6 dia hinh ty 1&
1/500, 1/1000, 1/2000,1/5000 trong muc 2 co
s& toan hoc va do chinh xac, muc 2.17. Sai sd vé do
cao cua cac diém dic treng khéng vwot qua 1/3
khoang cao déu co ban. Qua két qua thuwc nghiém
cho thiy ca 3 ca bay véi d6 cao khac nhau sai s6
vé do cao chénh nhau khong nhiéu + 0.8 cm. Ca 3
ca bay c6 thé dung dé thanh mé hinh s6 bé mat
DSM cho dia hinh ty 1é 1/500 khoang cao déu 1m,
dia hinh ty 1& 1/1000; 1/2000 khoang cao déu
1m, 2m va cac loai ty 1€ trung binh va ty 1€ nho

- b6 cao bay chup khong anh hwéng nhiéu
dén do chinh x4c, tuy nhién lwa chon dé cao phu
hop tranh dworc cac yéu t6 gy anh hudng trong
qua trinh bay chup 1a cin phai cAn nhic.

- Cong nghé UAV c6 wu diém vé gia thanh san
pham thip, qua trinh x& 1y s6 liéu nhanh va dat do
chinh x4c cao vi phin mém chu yéu ty dong, tranh
dwoc cac han ché do con ngwoi can thiép.

- Tuy nhién, do tho1i gian bay chup bi gi¢i han
tuy thudc vao tirng loai UAV (d6i véi Phantom 3
Professional, thoi gian bay dai nhat vé ly thuyét 1a
23 phit), nén doi v&i cac dw an co dién tich lon
phai chia thanh nhiéu phin nhé dé tién hanh bay
chup.
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ABSTRACT

Evaluating the accuracy of digital surface model and orthophoto by
UAV

Ngo Thi Phuong Thao 1, Bui Tien Dieu 2, Mai Trong Minh 3, Nguyen Quang Khanh 1, Nguyen
Tuan Anh %, Ngo Hung Long 4, Nguyen Quoc Long >

1 Faculty of Information Technology - Hanoi University of Mining and Geology, Vietnam
2Geographic Information System group, University College of Southeas Norway, Bg I, Telemark, NO-
3800, Norway
3 Faculty of Geomatics and Land Administration, Hanoi University of Mining and Geology, Vietnam

In recent years, Unmanned Aerial Vehicle (UAV) photogrammetric methods, have been successfully
applied in many fields, including surveying engineering, due to low-cost of UAV systems, uncomplicated
image processing, and short time taking for generating map productions. However, the accuracy of these
mapping products for different types of terrains using the UAV photogrammetric methods is still poorly
understood. The main objective of this study was to assess the accuracy of Digital Surface Model (DSM)
and orthophoto derived from a UAV photogrammetric method at relative flat terrain. Accordingly,
influencing of the fly height, number, density, and distribution of ground control points (GCPs) to the final
map productions were analyzed and assessed. An experimental case study was carried at an flat area of
the Duc Thang ward, the North Tu Liem district (Hanoi city), using Phantom 3 Professional equipped the
RGB Sony EXMOR cameras.

Key words: Photogrammetry, UAV, Digital surface model, Digital elevation model, Orthophoto.





