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KHOA HOC CONG NGHE

KHAO SAT DO CHINH XAC CUA CONG NGHE UAV TRONG VIEC
THANH LAP BAN B0 BIA HIiNH VUNG B3I NUI

TOM TAT

Hoang Anh Thé, Nguyén Quang Khanh?

Cong tac thanh lap ban dé dia hinh d6i ndi tir 1au da 1a mot bai toan kho déi voi cac nha san xuét ca vé
phuong phap do dac va yéu cau vé do chinh xac. Cac cong nghé truyén thong nhu phuong phap may toan
dac, chup anh hang khong hay RTK-GPS... déu c6 nhitng vu nhuoc diém rieng. Hién nay, cong nghé UAV
(Unmanned Aerial Vehicles) - May bay khong nguoi 14i dang duoc tng dung rat nhiéu trong linh vuc do
dac ban d6 va ngay cang hoan thién dé c6 nhimng két qua t6t hon trong san xuat. Tuy nhién, cong nghé nay
c6 do chinh xac nhu thé nao khi so sanh cac phuong phap khao sat truyén théng khi thanh 1ap ban do &
vung déi nai? Do vay, da tién hanh kiém tra cong nghé nay & ving doi 500 ha & tinh Pha Tho. Ban do dia
hinh duoc thuc hién bang cong nghé UAV (véi may bay Phantom 4 RTK) da thuc hién viéc so sanh véi cac
diém kiém tra do RTK-GPS tao ra vé d¢ chinh xac. Két qua cho thay cac diém kiém tra do bang cong nghé
UAV c6 d6 chinh x4c twong duong véi cac diém thuyc hién bang cong nghé RTK-GPS. Do d6, c6 thé két luan
rang cong nghé UAV c6 thé duoc coi la mot ky thuat thay thé trong cong tac san xuat ban do dia hinh.

Tt khoa: May bay khong nguoi ldi, UAV, ban dé dia hinh, vimg doi nii.

1. BAT VAN DE

Trong cong tac thanh 1ap ban dé dia hinh, viéc do
dac & nhimg ving doi ndi c6 nhiéu diéu kién dia hinh
chéenh léch 1a mot van dé kho khan vé ca phuong phap
do dac va yéu cau vé do chinh xac. Chung ta c6 thé st
dung cac cong nghé sau dé thanh 1ap ban dé dia hinh
vung doi nui: may toan dac, RTK - GPS (Real Time
Kinematic Global Position System), LiDAR... Trong
cac cong nghé trén thi cong nghé st dung may toan
dac va cong nghé GNSS gitt mic do chinh xac cao
nhat. Véi cong nghé may toan dac, do chinh xac do
phu thuoc vao khoang cach gitra cac diém va cac yéu
t6 khac, nhung cé thé thap dén muic mm [1] va véi
cong nghé RTK - GPS, do chinh xac c6 thé dat dén
mot mirc milimét trong qua trinh x ly hau ky, tuy
thuoc vao cach tinh toan duoc thuc hién va chat luong
cta bo thu. Tuy nhién, nhitng cong nghé nay rat ton
cong stic, thoi gian va chi phi 16n. Céng nghé LiDAR
cho phép vé dién tich 1on voi do chinh xac can thiét
nhung chi phi thyc hién cong nghé nay kha cao, anh
huéng dén gia thanh cta san pham. Vi vay, viéc tim ra
giai phap thanh 1ap ban do dia hinh ving déi nui ddm
bao do chinh x4c va tiét kiém kinh té dang 1a bai toan
dat ra cho cac nha khoa hoc.

Mot trong nhitng cong nghé méi dang duoc ap
dung gan day la cong nghé do vé ban d6 biang may
bay khong nguoi 1ai (UAV), dang duoc chimg minh

! Truong Pai hoc Vinh )
2 Truong Pai hoc M6 dja chit Ha Noi
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la mot phuong phap t6i vu dé thanh lap ban do dia
hinh. M4y bay khong nguoi 1ai ban dau duoc st dung
cho muc dich quan sy, tuy nhién, vi nhimg vu diém
ctia né ma ngay nay UAV duoc tng dung trong cac
linh vuc khac nhau, dac biét 1a trong cac hoat dong
nghién ctru khoa hoc va dan dung. Vi du, thanh lap
ban dé viing mé [2], quan ly ven bién [3], quan tric
bién dong (6 nhiém moi truong, x6i mon sat 1o dat,
bién dong st dung dat...) [4] ... Tat ca cac hoat dong
cta UAV déu phai tuan tha theo Nghi dinh s6
36/2008/ND-CP ngay 28/3/2008, Nghi dinh s6
79/2011/ND-CP ngay 05/9/2011 ctia Chinh phu vé
quan ly tau bay khong nguoi lai va cac phuong tién
bay siéu nhe. Tuy nhién, trong cong nghé UAV, voi
moi thiét bi bay, méi quy trinh bay va phan mém xt
ly anh khac nhau sé cho chung ta mitc d6 chinh xac
khac nhau. Va v6i méi dia hinh khac nhau (déi nui,
déng bang, ven bién, do doc ...) sé can ap dung mot
quy trinh bay, phuong phap xt ly anh khac nhau dé
tao ra két qua nhat quan. Méi nghién ctru sé cung
cap mot goc nhin maéi vé tng dung cta thiét bi bay
trong viéc l1ap ban do dia hinh. Vi vay, trong nghién
ctru nay tién hanh nghién ctu img dung dit liéu may
bay khong nguoi 1ai Phantom 4 RTK dé thanh lap
ban do dia hinh déi ché tinh Pha Tho, Viét Nam.

2. DU LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Khu vuc nghién ctru

Khu vuc nghién ctru 1a ving tréng cheé & huyén
Thanh Son, tinh Phu Tho, Viét Nam (Hinh 1a). Téng
dién tich nghién ctru khoang 500 ha. Pay la khu vuc
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c6 dia hinh ddi nui cao, dan cu xen ké (Hinh 1b).
biém cao nhat trong khu vuc nghién cttu cé do cao
250 mét, diém thap nhat co6 do cao 70 mét. Do dac
diém dia hinh khu vire nay bao gém dién tich nghién
cttu rong, dia hinh d6i nui cao, bdi dap, suwon doc va
d6i ché nén sé mat nhiéu thoi gian va gap nhiéu kho

khan trong viéc st dung phuong phap toan dac dé
tao ban do dia hinh. Vi vay, trong nghién ctru nay, st
dung phuong phap UAV dé thanh lap ban dé dia hinh
va kiém tra do chinh x4c bing RTK - GPS tai mot so
vi tri c6 diéu kién dia hinh chénh léch.

532339.067613 X 2337805,724099 ¥ 140,4!
> 1 42

B 596334 ¥ 258625 m |18

Hinh 1. a) Khu vizc nghién ctru tai tinh Pha Tho. b) Pia hinh khu vuc nghién ctru

2.2. Phuong phap nghién ciru
2.2.1. Cong nghé mdy bay khong nguoi ldi UAV

Cac phuong tién bay khong nguoi lai UAV da
duoc biét dén nhu 1a may bay duoc van hanh ma
khong c6 phi cong trén mday bay, thong qua séng
radio hoic phan mém lap trinh tir truoc dé diéu
khién may bay bay theo quy dao mong muon.

Can ctr vao cdu tao va loai hoat dong cat, ha
canh, UAV duoc chia thanh 2 loai chinh: canh co
dinh va canh quay. Méi loai déu c6 wu nhuoc diém
rieng, khi do dac & mién nui thuong dung may bay
canh quay. Mot trong nhiing chi tiét quan trong nhat
can xem xét vé thong s6 ky thuat ctia may anh, bao
gbdm do phan gii va do dai tieu cu. CAc mau may anh
khac nhau sé cung cap chat luong do phan giai khac

May anh
Hinh 2. Thiét bi bay chup khéng ngudi 14i Phantom 4 RTK

2.2.2. Phwong phdp thanh lap ban dé bang cong nghé
UAV

Trong nghién ctiru nay, phuwong phap nghién ctu
duogc thuc hién nhu trong (hinh 3). Sau khi chon khu
vire dé 1ap ban do dia hinh, da thiét lap luéi khong ché
anh mat dat bao gom cac diém kiém soat mat dat (GCP
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Tram di€u khién

nhau, dan dén do phan giai khong gian cuia UAV
(con duoc goi la khoang cach 1dy mau mat dat - GSD)
khac nhau. Phantom 4 RTK la loai may bay canh
quay voi bon canh quat manh mé duoc trang bi he
thong dinh vi GNSS va b¢ thu RTK dé dat duoc do
chinh xac vi tri 1én dén mitc cm. Phantom 4 RTK st
dung camera c6 cam bién CMOS 1”7, @6 phan giai 20
Mps, tiéu cu £2.8 - f11, truong thau kinh 84°, cé thé
nhan dién vat thé 2,74 cm & do cao bay 100 m [5].

Cau tric chung caa hé thong UAV bao gom 4 bo
phan chinh: May bay; may anh ky thuat s6; tram
kiém soat mat dat; tram xit ly anh. Trong nghién cttu
nay, da st dung Phantom 4 RTK, san xuat ban dé6
UAV ctia DJI, dé thuc hién viéc lap ban d6 UAV
(Hinh 2).

Tram xu ly anh

- Ground Control Point). GCP dang sit dung dé thiét lap
Tram goc cho RTK UAV bay va dung cho tram Rover
RTK - GPS dé do ban do mat dat chi tiét. Ban d6 dia
hinh duoc tién hanh bang UAV két hop do bd sung,
kiém tra bang phuong phap RTK - GPS. Cuoi cting, mot
s6 cong cu sé duoc st dung dé phan tich do chinh xéac
ctia cac diéu kién dia hinh khac biét.
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Nhan du 4n, chuan bi

Y

Lap luoi khong ché anh mat dat

Xtr ly s6 lieu anh

Y

Bién vé ban do <

> Kiém tra, b6 sung

Hinh 3. So 6 quy trinh thanh 1ap ban dé bang cong nghé UAV

2.3. Thanh lap ban d6
2.3.1. Thiét Igp cdc diém khong ché mat dat

Viéc stt dung cac diém GCP 1a mot yéu to quan
trong c6 thé co tac dong dang ké dén do chinh xac
ctia m6 hinh DSM. GCP 1a cac phan tr hién dién
trong thuc dia hoac cac diém muc tiéu nhan tao (Cac
diém nay c6 toa do da biét) va co thé duoc nhan ra ro
rang trong chudi anh do UAV thu duoc. S6 luong
GCP phu thuéc vao do chinh xac vi tri diém can thiét
ctia DSM va chat luong ctia hé thong dinh vi UAV.
Toa @0 ctia GCP duoc thu thap bang GNSS hodc may
toan dac.

Hinh 4. Vi tri c4c diém khong ché mit dat va diém
kiém tra

Trong nghién ctu nay, da tién hanh trinh sat
thuc dia dé chon cac khu vuc an toan dé dat cac
GCP. S6 luong GCP 1a 3 diém (cu thé 1a GCP1, GCP2
va GCP3), duoc phan bé déu trén khu vuc nghién
ctru. St dung diém danh dau nhan tao, duoc danh
dau bang vat liéu phan chiéu cao, hinh hoc va tam
duoc xac dinh hoan hdo va né co6 thé duoc do chinh
xac voi do chinh xac cao. Thiét 1ap 2 diém kiém tra
(la PT1 va PT2) dé xac dinh do chinh xac cta mo
hinh anh (Hinh 4).

2.3.2. Lap ké hoach bay va thu thép hinh dnh

Mot trong nhitng hoat dong quan trong nhat can
duoc xem xét doi voi moi du 4n khéo sat trén khong
stt dung UAV, phan bt buoc dau tién dé la lap ké
hoach bay. Khi len ké hoach cho mot chuyén bay,
mot s6 thong so quan trong can duoc xem xét, chang
han nhu: d0 cao bay, khoang cach mau mat dat
(GSD), thong tin camera, thoi lwong pin cta UAYV,
khoang cach t6i da tir tram diéu khién mat dat, tinh
kha dung va phan phéi GCPs ... 1ap ké hoach st dung
phan mém di kem voi may bay.

bé quay duoc hinh anh cta tat ca cac khu vuc
nghién ctu co dién tich 500 ha, ké hoach bay da
duoc Tram diéu khién Phantom 4 RTK thiét lap
thanh ba phan bay. D¢ cao dé thu thap dit lieu hinh
anh RGB bang UAV la 180 mét dé c6 duoc hinh anh
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c6 kich thuoc 5472 x 3648 pixel. Moi chuyén bay,
tram goc duoc dat tai GCP, toa do ctia GCP duoc dua
vao tram goc dé truyén toi May bay (Hinh 5). Két

[T TSR T

(I

qua trong qua trinh bay, c6 641 anh voi sai sO
phuong tién vé toa do tAm anh 1a 0,018 m.

[N ) | | | | | /A
i NI \““\“ LI AR 0 8 LG

Hinh 5. Thu nhan hinh anh tir ba chuyén bay

2.3.3. Xur ly die liéu va bién tép ban do

Viéc xtt ly dix lieu hinh anh duoc thuc hién bang
phan mém. Vi quy trinh lap di lap lai, cAc phan mém
nay truoc hét sé tai tao mot dam may diém thua thot
va sau do 1a tai tao ddm may diém day dac. Tiép theo,
tir ddam may diém day dac co thé duoc noi suy, don
gian hoa, phan loai va cu6i cting duoc tao két cau cho
hinh anh chan thuc nhu anh. Tat ca dix lieu thu duoc
ttr quan sat UAV duoc xtt Iy bang phan mém Agisoft
Metashape Professional 1.5.2.

Phan mém Agisoft Metashape Professional duoc
stt dung dé ghép hinh anh va can chinh né6 véi cac
diém tham chiéu dia ly bang cach st dung thuat toan
SfM (SfM - Structure from Motion). Doi voi méi bo
hinh anh, phan mém Agisoft Metashape Professional
sé tu dong cin chinh cac hinh anh va xay dung cac
mo hinh ddm may diém ctia bé mat. Agisoft cho phép
tao va truc quan héa mo hinh dam may diém day dac
dua trén cac vi tri camera uoc tinh dé két hop thanh
mot dam may diém day dic duy nhat. Két qua caa

qué trinh tao hinh anh duoc thé hién nhu trong hinh
6a, 6b.

Hinh 6a cho thdy hinh 4nh truc quan duoc tao ra
béi qua trinh tai tao. Anh chinh hinh I3 anh hang khong
hoac anh duoc chinh stra vé mat hinh hoc dé ty lé ban
d6 1a dong nhat cho toan bo khu vire nghién ctru. Hinh
anh truc quan cung cap thong tin vé do phan giai mat
dat 7,8 cm trén méi pixel cho khu vuc nghién ctu.

Hinh 6b cho thdy mé hinh d9 cao ky thuat s6 thu
duoc tir qua trinh xtt ly. M6 hinh s6 d¢ cao cung cap
thong tin vé bé mat dia hinh cia khu vuc nghién ctru
voi do phan giai doc 30 cm moi pixel.

Béan d6 dia hinh duoc tao bang phan mém Civil
3D 2019, hinh anh truc quan duwoc dua vao ban vé va
str dung cac cong cu vé cta Civil 3D dé ve cac duong
mon di bo duong dai, khu vuc thuc vat, khu vuc xay
dung ctia ban do cau truc lien két. Do cao cta ban do
cau trac lién két duoc tao boi Global Mapper V21.1.0
bao gom cac diém do cao chi tiét va cac duong dong
mtrc véi khoang cach 2 m (Hinh 6¢).

Hinh 6. Két qua xit ly di lieu
a. Anh truc quan, b DEM, ¢. Bin dé s6
cac tin hiéu vé tinh GPS, GLONASS, BEIDOU,
GALILEO, QZSS va IRNSS). Dt lieu nhan duoc ti
cong nghé khao sat RTK-GPS da duoc nhap vao
AutoCAD 2019 dé chinh stta ban dé dia hinh.

2.3.4. Kiém tra, bo sung va hoan thién bdn do

Ban do6 dia hinh sé duoc hoan thién véi viec b6
sung cac diém do tai cac vi tri kho bang cong nghé
trac dia RTK-GPS. Thiét bi GPS duoc stt dung la
Stonex 980A (bo thu GNSS tich hop theo doi tat ca
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3. PHAN TiCH VA KET QUA

Chon nhimg khu vuc c6 dia hinh khac nhau dé thir
nghiém (Hinh 7). Phan tich dinh luong 1a vé s6 luong

i '

Hinh 7. Cac khu vire ¢6

c6 thé duoc thuc hién bang cach tinh toan hodc tinh

Cheénh lech khoang cach gitta UAV va RTK-GPS va
RMSE duoc tinh bang cac cong thic (1) va (2) nhu sau:

d= \/( XRTK_GPS - XUAV )2 + (YRTK_GPS _YUAV )2 (1)

Cheénh léch @0 cao giita UAV va RTK-GPS duoc

RMSE

Coordinate —

Y (a-a)

n

tinh bang cong thirc (3) va (4) nhu sau:

Bang 1a. So sanh toa ¢ (X-Y) thu duoc tir UAV va RTK - GPS (don vi: mét)

@

diéu kién dia hinh khac nhau dé khao sat do chi

h=Z2

RMSE

Elevation

RTK _GPS

¥ (h-h)

Pt |
o

VA

UAV

n

nh xac

toan dir liéu. Danh gia dinh lvong duoc thuc hién biang
cach tinh sai so trung binh can bac hai (RMSE).

)

@

Trong do X, Y 1a toa do mat bang va Z 1a do cao

(thu dugc biang phuong phap UAV va phuong phéap

RTK - GPS), d va h la cac gia tri trung binh, » 13 s6

diém khao sat.

Didm Toa do UAV Toa 30 RTK-GPS Cheénh léch Ghi chd
X Y X Y khoang cach

1 2338441.558 533700.584 2338441.473 | 533700.522 0,105 Goc nha
2 2338472.092 533712.736 2338472.061 | 533712.643 0,098 -

3 2338468.009 533685.729 2338467.909 | 533685.671 0,115 -

4 2338500.807 533672.156 2338500.758 | 533672.122 0,060 -

5 2338507.844 533660.680 2338507.770 | 533660.654 0,078 -

6 2338408.781 533739.059 2338408.754 | 533739.006 0,059 -

7 2337599.136 532856.763 2337599.110 | 532856.696 0,072 -

8 2337617.996 532796.688 2337617903 | 532796.649 0,101 -

9 2337599.152 532856.785 2337599.110 | 532856.696 0,098 -

10 2337506.914 532924.791 2337506.840 | 532924.722 0,101 -

11 2337487.165 532980.816 2337487.164 | 532980.807 0,009 -

12 2337387.179 532030.621 2337387.099 | 532030.547 0,109 -

13 2337279.669 531987.997 2337279.631 | 531987.961 0,052 -

14 2336926.255 532109.837 2336926.189 | 532109.759 0,102 -

15 2336898.437 532158.347 2336898.373 | 532158.301 0,079 -

16 2336828.387 532127.298 2336828.380 | 532127.221 0,077 -

17 2336761.658 532148.779 2336761.654 | 532148.715 0,064 -

18 2336696.192 532101.494 2336696.100 | 532101.412 0,124 -

19 2336675.493 532170.268 2336675.444 | 532170.242 0,055 Goc tuong
20 2337167.304 533289.643 2337167.294 | 533289.621 0,024 -

21 2337250.685 533198.467 2337250.675 | 533198.443 0,026 -

22 2337543.886 533439.580 2337543.837 | 533439.510 0,086 -

23 2338315.287 533859.101 2338315.276 | 533859.056 0,046 -

24 2338474912 533749.926 2338474.850 | 533749.916 0,063 -

25 2338822.250 534484.946 2338822.231 | 534484.846 0,102 -
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Bang 1b. So sanh do cao Z thu dugc tir UAV va RTK-GPS (don vi: mét)

biém X Y Do cao UAV| Do cao RTK-GPS | Chénh léch khoang cach Ghi chu
1 2337304.910 | 532435.991 124.705 124.793 0,088 Khu vuc déc
2 2337459.278 | 532355.327 107.068 107.194 0,126
3 2337751.750 | 532232.373 148.675 148.551 0,124
4 2337864.776 | 532313.287 166.951 166.905 -0,046
B 2337829.189 | 532357.063 152.044 152.037 -0,007
6 2337896.391 | 532457.572 114.040 114.229 0,189
7 2338062.956 | 532395.893 145.524 145.825 0,301
8 2338083.991 | 532247.060 239.935 240.363 0,428
9 2338216.721 | 532744.552 91.219 91.066 -0,153
10 2338176.195 | 532463.735 106.080 106.206 0,126 Dudng mon
11 | 2338157.308 | 532590.399 86.080 85.821 -0, 259
12 2338342.568 | 532907.376 90.097 89.944 -0,153
13 2337497.764 | 531851.680 126.638 126.539 -0,099 -
14 | 2337917.371 | 532613.255 78.863 78.811 -0,052 Déng bang
15 | 2337841.585 | 532809.495 66.870 66.857 -0,013 -
16 | 2337791.051 | 533105.523 61.583 61.619 0,036
17 2337812.129 | 533155.164 60.447 60.482 0,035
18 2337740.277 | 533207.286 61.716 61.691 -0,025
19 2337863.410 | 533449.668 58.812 58.914 0,102
20 | 2337853.591 | 533492.215 59.647 59.713 0,066
21 | 2338679.953 | 534262.824 56.468 56.303 -0,165
22 | 2338679.953 | 534223.839 56.809 56.818 0,009
23 | 2338674.365 | 534189.398 56.763 56.694 -0,069
24 2338721.826 | 534116.990 55.703 95.791 0,088
25 | 2338747.239 | 534024.581 55.568 55.724 0,156
Bang 2. So sanh toa @0 (X-Y - Z) thu duoc tir UAV va RTK - GPS (don vi: mét)
Cac chi tiéu so sanh Chénh léch toa do , Chénh léch do6 cao : \
mat bang Ving doc Duong mon Dong bang
Gia tri trung binh 0,076 0,089 -0,096 0,014
Cheénh léch 16n nhat 0,124 0,428 0,126 0,156
Cheénh léch nho nhat 0,009 -0,153 -0,259 -0,165
Sai s6 trung phuong (RMSE) 0,030 0,020 0,169 0,064

Gia tri RMSE xac dinh d6 chinh xac cta toa do
va do cao cta timg diém bing cach st dung cac
phuong phap quan sat khac nhau. Bang 1a cho thay,
st so sanh toa do ctia cac diém kiém tra gitta UAV va
RTK - GPS Survey, cac diém kiém tra dugc chon la
cac diém xay dung nhu goc nha va goc tuong. O day,
ciing hién thi vi tri chinh x4c v6i thong tin do cao cho
ca UAV va RTK cua cac diém kiém tra do cao trong
cung mot toa do X - Y duoc lay trong viung khong
gian m& ctia khu vuc nghién ctu, thé hién trong
bang 1b. Cong thuc (2) va (4) duoc st dung dé xac
dinh sai so trung phuong trong bang 2.

4. KET LUAN

Nghién cttu nay trinh bay phan tich ban do dia

hinh s dung cong nghé UAV va RTK duoc thuc hién

206

tai tinh Phu Tho. Do chinh xac ctia ban d6 dia hinh
duoc tao boi cong nghé UAV so voi khao sat mat dat
stt dung cong nghé RTK - GPS cho biét do chinh xéac
doi voi toa do X - Y12 0,076 m + 0,030 m va toa do Z 1a
0,096 m + 0,169 m. Day 1a do chinh xac tot doi voi
ban dé ty 1 1/2000. Tuy nhién, véi cac loai thong so
ky thuat ciia UAV khac nhau, gia tri do chinh xac co
thé hoi khac nhau. Hon nita, cong nghé UAV cho
phép xay dung ban dé & nhimg dia hinh khé nhu
viing nui trong nghién cttu nay mot cach rat dé dang,
khong tén qua nhiéu thoi gian. Ngoai ra, két qua cta
nghién ctru nay ciing cho thiy st dung cong nghe
UAV dé xay dung ban d6 dia hinh c6 chi phi thap
hon cong nghé c6 dién. Va so luong nguoi tham gia
cong tac khao sat ciing can it hon, chi can tir 2 dén 3
nguoi 1a cé thé thuc hién nhiém vu diéu khién may
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bay chup anh khdo sat. Do do, cé thé két luan rang yéu Hoi nghi khoa hoc 70 nam thanh lap Cuc do
cong nghe UAV c6 thé duoc coi 1a mot ky thuat thay dac ban d6 Nha nuéc, Ha Noi.

thé tot cho cac ky thut ¢6 dién trong viéc thanh 1ap 3 pelacourt, C., Allemand, P. Jaud, M., Grandjean
ban dé dia hinh, nhat la & nhitng ving c6 dia hinh P., Deschamps, A., Ammann, J., Cug, V., Suanez
kho khan nhu dia hinh doi ndi. S. (2009). DRELIO: an unmanned helicopter for

TAI LIEU THAM KHAO imaging coastal areas. Journal of Coastal Research,
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detaljmdtning. Lantmdteriet. Arch. Photogramm. 4. Vo Chi My, Vii Phan Long va cs (2014). Nghién ctru
Remote Sens., XI-1 W 2013, 2, 27-31. kha niang ting dung may bay khong nguoi lai trong
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SURVEYING THE ACCURACY OF UAV TECHNOLOGY FOR TOPOGRAPIC MAPPING ON
MOUNTAINOUS TERRAIN

Hoang Anh The!, Nguyen Quang Khanh?
Winh University
2Hanoi University of Mining and Geology
Summary

The create topographic map of hilly and mountainous area has long been a difficult problem for
manufacturers in terms of both measurement methods and accuracy requirements. Traditional
technologies such as total station method, aerial photography or RTK - GPS ... all have their own
advantages and disadvantages. Currently, Unmanned Aerial Vehicles - UAV technology is being applied a
lot in the field of mapping and is increasingly improving to have better results in production. However, how
accurate is this technology when comparing traditional survey methods for mapping in mountainous areas?
So, we have checked its in the 500ha hilly areas in Vietnam. The topographic map was conducted using
UAYV technology (with Phantom 4 RTK unmanned aircraft) had done the comparison with the checking
points generated by RTK - GPS in term of accuracy. The result shows that the map produced by UAV
technology matched with the topographic map do by RTK - GPS. Therefore, it can be concluded that the
UAV technology can be considered as an alternative technique for production the topographic map.

Keywords: Unmanned Aerial Vehicles, UAV, topographic map, mountainous terrain.
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