UNG DUNG MO HINH MAY BAY KHONG NGUOI LAI
XAY DUNG BAN PO PIA HINH Ti LE LON TAI KHU VUC
NUI LUOT, XUAN MAI, HA NOI

HO LE THU, NGUYEN THANH HOAN,
HOA THUY QUYNH, NGUYEN VAN DUNG, PHAM VAN DUAN

Tém tit: Po dac, xay dung ban d6 néi chung va ban dd dia hinh noi riéng bang may bay khong ngudi
1ai 1a mét linh vyuc ing dung rat tiém ning can dugc nghién ctru, thir nghiém bang cac loai may bay
khac nhau. Nghién ctru nay dat muc tiéu thir nghiém, kiém chimg kha ning ctia may bay chuyén dung
va thong thuong trong viée xay dung ban d6 dia hinh ti 18 16n. Khu vire thir nghiém 1a ving Nai Ludt
(thuoc Xuan Mai, Ha No6i), c6 du cac dang dia hinh co ban: ddi nai thép cO rung, dat bé“mg, dat xay
dung va mat nudc. Két qua nghién ctru dbi chiéu véi nhitng quy dinh hién hanh, khang dinh rang,
méy bay chuyén dung nhu WingtraONE GEN II ¢6 thé dap tung yéu cau xay dung ban do dia hinh ti
1& 1/1.000 tham chi 16n hon néu bay & d6 cao thap hon. May bay thong thudng nhu Mavic 3 cta DJI,
can két hop véi diém khdng ché mit dat, co thé xay dung ban d6 dia hinh ti 1 1/2.000 hodc nho hon
cho khu vuc nghién ctu.

Tir khoa: may bay khong nguoi 1ai, do dac, ban dd dia hinh, Nuai Ludt

APPLYING DRONES MODEL TO BUILD LARGE-SCALE TOPOGRAPHIC MAPS
IN NUI LUOT AREA, XUAN MAI, HANOI

Abstract: Surveying and mapping in general and topographic maps in particular using drones is a
very potential application field that needs to be researched and tested using different types of drone.
This study aims to test and verify the capabilities of specialized and conventional drones in
constructing large-scale topographic maps. The selected test area is Nui Luot area (in Xuan Mai,
Hanoi), with all basic terrain types: low hills with forests, flat land, construction land and water
surface. The research results confirm that, compared with current regulations of Vietnam
Government, specialized drone such as WingtraONE GEN II can meet the requirements of
constructing topographic maps at a scale of 1/1,000 or even larger if flying at lower altitudes.
Conventional drone like DJI's Mavic 3, combined with ground control points, can build a scale
topographic map in 1/2,000 scale or smaller of study area.

Keyword: UAV, drone, measuring, topographic maps, Nui Luot
1. PAT VAN PE Flycam ngay cang dugc Ung dung rong rai &

May bay khong nguoi 14i (Unmanned Aerial nhiéu linh vyuc ciia doi séng nhu: nong nghiép,
Vehicles-UAV) - hay cong nghé chup anh quan ly tai nguyén, canh bao thién tai, gidm sat
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cong trinh xay dung... Pac bié¢t 1a do dac, khao
sat, thanh 1ap ban d6. DJI va Wingtra 1a hai
thuong hiéu nbi tiéng trén thé gidi vé cac thiét
bi UAV phuc vu cong tac khao sat dia hinh,
thanh 1ap ban dd véi d6 chinh xac cao.

Trong nhiing nim gan day, khoa hoc cong
nghé trac dia, ban dd, vién tham trén thé gioi
di dat dugce nhiéu thanh twu to 16n. Trén thé
gid1 hién nay, viéc ap dung phuong phap do
anh khoang cach gin véi anh chup tir may
anh sd gan trén UAV di duoc ap dung voi
rat nhiéu Gng dung khac nhau nhu: 1am
nghi€p (Grenzdorffer, 2008); nong nghiép
(Grenzdorffer va Niemeyer 2011); tng dung
dia chinh (Cramer va cong su, 2013; quan ly
ving ven bién (Delacourt va cong su, 2009),
giam sat giao thong (Puriva cong su, 2007)...
Viéc thanh 1ap va cap nhat lién tuc cac ban dd
dia hinh 1a nhiém vu cuc ki quan trong, can
thiét cho hé thong thong tin dia 1y (GIS)
(Hohle 2017) dé duy tri sy nhat quan trong
cach trinh bay céc hién tuong, ddi tuong trén
ban dd dudi dang ki hi¢u, co s¢ dir li€u dia
hinh dugc su dung [10].

Ngoai céac co so dir li¢u dugc thu thap thi )
lugng, chét luong va dg chinh xac cua thong tin
khong gian ciing can duoc phan tich [18]. Co s
dit liéu dia hinh c6 thé duoc st dung trong cac
nghién ctru tiép theo 1am tai liéu gdc cho phan
tich quan hé d6i twong, trong d6 cic phuong
phép phan loai va danh gid khu vuc dugc su
dung dya trén viéc thay ddi va lya chon cac 16p
co sO dir li€u dia hinh thich hop [4].

Cong tac do v& va thanh lap ban dd dia hinh
tu tu licu UAV da dugc nudc ta quan tdm trong
nhiéu nam gan day v6i nhiéu cong trinh nghién

ctru [3, 16, 11]; st dung dir li€u may bay khong

ngudi 1ai trong thanh 1ap ban dd dja hinh [13,
14]. Cac nghién ctru nay chi yéu sir dung tu lidu
anh tir thiét bi bay UAV trong nghién ciru quy
trinh va thir nghiém céac budc xur li anh flycam,
hau hét chua c6 nghién ctru nao danh gia duoc
tinh wu viét cling nhu so sanh dugc d6 chinh xac
gitra cac loai may bay khong nguoi 14i trong viée
xay dung ban dd dia hinh.

Do vay, nghién ctru nay tap trung danh gia su
dung 2 loai thiét bi UAV 1a Mavic 3 va
WingtraONE GEN II trong cong tac thanh lap
ban d6 dia hinh ti 1& 16n 1/2.000, 1/1.000 hoic
16n hon theo cac quy dinh hién hanh cta phap
luat Viét Nam.

2.CO SO DU LIEU VA PHUONG PHAP
NGHIEN CUU

2.1. Co sé dir liéu

Nui Lubt 13 khu rimg nghién ciu thuc
nghi¢m cua Truong Pai hoc Lam nghiép (Xuan
Mai, Ha Noi), cach TP. Hoa Binh 45 km vé phia
déng nam, cach trung tim TP Ha Noi 38 km vé
phia tay bac (Hinh 1).

Nui Ludt 1a khu vuc chuyén tiép gitra mot
bén 1a dong bang, mot bén 1a ddi nhi (phia
tdy), nti Lubt c6 dia hinh twong d6i don gian
va dong nhat, gdbm 2 qua nui chay ndi tiép
nhau thanh dai dai tor dong sang tay. Pinh cao
nhit 1a 133 m, dinh thtr 2 12 90 m, ¢ déc
trung binh 15 d¢, noi ddc nhéat 27 d6, hudng
dbc thoai bic - nam.

Khu vue nti Ludt c6 nhiét d6 binh quan nam
23.2°C. Téng lugng mua trong nim la 1.753
mm, mua phan b khong déu trong nidm, chia
thanh hai mua kha r6 rét mua muwa kéo dai tir
thang 4 dén thang 10 va mua kho kéo dai tir

thang 11 dén thang 3 nam sau.
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Hinh 1. So' @b vi tri khu vue nghién ctu

2.2. Phwong phap nghién ciru

Thiét bji UAV st dung trong nghién ctru ny
la may bay khong nguoi nguoi lai Mavic 3 va
WingtraOne GEN II. Mavic 3 1a thé hé UAV
Mavic méi ciia DJI, ra mét thang 9 nam 2021.
Mavic 3 dugc trang bi mdt loat cong nghé va tinh
nang méi, trong d6 phai ké dén 1a cum camera
kép L2D-20c doc quyén dén tir Hasselblad -

Thyy Dién va 13 mot trong nhimg thiét bj bay
khong nguoi lai ¢6 kha ning quay video chat
luong cao - 5.1K. WingtraOne GEN II 1 thé h¢
may bay khong nguoi 1ai tién tién dén tir hing
Wingtra, Thuy Si. WingtraOne GEN 1I 1a loai
may bay khong ngudi lai canh ¢ dinh VTOL
chuyén nghiép, duogc thiét ké dé sir dung cho
cong tac lap ban d6 3D chét lugng cao (Hinh 2).

Hinh 2. Hinh dnh may bay khong ngwdi 1ai Mavic 3 (dnh trai) va WingtraOne GEN II (dnh
phai) dwoe sit dung dé bay chup anh trong nghién ctru
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May bay WingtraOne GEN II c6 thiét bj di
kém 1a mot tram BASE c¢6 thé két ndi véi tram
CORS bang song dién thoai 3G/4G va két ndi
vOi may bay bang RTK. M&i tdm anh chup

déu c6 toa do tdm anh duge xu li b?mg phﬁn
mém chuyén dung dem lai d chinh xéac cao
vé mat hinh hoc cho dit liéu thu thap duoc
(Bang 1).

Bang 1. Thong s ki thuit co ban ciia Mavic 3 va WingtraOne GEN II

Mavic 3

WingtraOne GEN Il

Thong s6 bay

Trong lvgng may 895 g (trang thai cat canh)

4.5 kg (trang thai cat canh)

Khoang cach bay t8i | 15000 m 10000 m

da

Téc dd bay téi da 21 m/s 16 m/s

Thoi gian bay t6i da | 46 phut 59 phut

Tran bay 6000 m 5000 m

Camera

Cam bién CMOS 4/3, diém 3anh hiéu dung: | Cam bién APS-C (23.5 x 15.6 mm), diém anh hiéu dung:
20 MP 24.2 MP.

Kich thudc anh 5280 x 3956 6000 x 4000

Dinh dang anh JPEG / DNG (RAW) JPEG, RAW

GNSS

Hé théng vé tinh GPS + Galileo + BeiDou

GPS (L1, L2), GLONASS (L1, L2),

Dé xay dung ban do dia hinh tir anh thu dugc
bang UAV, cic phuong phap nghién ctru thuong
két hop nhiéu ki thuat va quy trinh xtr 1i anh tién
tién. Cac ki thuat duoc st dung trong nghién ciru
gém: do toa d9, do cao cac diém khéng ché bé“mg
méy toan dac; bay chup anh thu dugc bing
UAV; xtr li anh chyp thu dugc bang UAV; xdy
dung cdc md hinh s6 dia hinh; xay dung ban dd
dia hinh. So d6 phwong phap nghién ctru duoc
tom tit trong Hinh 3.

Trong d6, DSM 1a mé hinh s6 bé mat (Digital
Surface Model), DTM 13 mé hinh sé dia hinh
(Digital Terrain Model).

Xac dinh cac diém khong ché 1a mot trong
nhitng cong viéc quan trong quyét dinh do chinh
xac cta ban d0. Cac diém khong ché 1a cac dbi
tuong dé xac dinh trén anh hoic duoc xay dung

Nguoén: DJI website va Wingtra website

bang cach danh dau bang son do, c6 thé d& dang
quan sat, nhan dién tam diém anh chup tor UAV.
Toa d6 va do cao cac diém khéng ché duogc do
dac béng may toan dac dién tu, st dung béng ki
thuat do GNSS dong thoi gian thuc s€ dugc trinh
bay & phan tiép theo.

Anh thu duoc béng UAV dugc chuyp véi do
trum phu trén 80%, d§ cao bay 300 m so vdi
diém cit canh, thoi tiét c6 ning va it may dam
bao theo quy dinh tai Thong tu sé 07/2021/TT-
BTNMT ngay 30/06/2021 cua Bo Tai nguyén va
Moi truong phuc vu xay dung, cap nhat co s¢ dit
lidu nén dia 1y qudc gia ti 1¢ 1:2.000, 1:5.000 va
thanh 1ap ban d6 dia hinh ti 1& 1:500, 1:1.000.
Anh thu duoc bang UAV duoc ghép truc giao
va xdy dung dir lieu DSM, DTM bang phéan
mém xir Iy anh chuyén dung Pix4Dmapper.
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1| Xac dinh muc tiéu chyp anh
—— || Xin cap phép bay chup
Chuan bi ,’f Nghién ciru khu vire xay dung
’ ban d6._.
Xic dinh diém khéng ché Thiét ké tuyén bay

Do toa d6 diém khéng ché

+Xay dung hanh trinh bay
+ Chuén bi thiét bi vt tr phuc vu
qué trinh bay chup

|

Bay chyp anh

I

_Xir Iy anh bang
phin mém chuyén dung ¥

Tang day lm3ng

ché anh
Lz Khong dat 1
Kiem tra
do chinh xac
: ‘ Tao ddm may diém Lap DSM
o g g
Tao cic sin pham f 1
l Néi suy xay dung DTM
- +
Lap biﬂh df?j anh Néi suy duong binh d6.
Bigu ve cham diém d& cao
56 hoa ¥
. Bién tap ban d6

In, kiém tra, chinh sira, dong goi

Hinh 3. So' dd sir dung anh chup bang UAV phuc vu xiy dwng ban do dia hinh

3. KET QUA NGHIEN CUU VA THAO Tién hanh thyuc hién cac budc cong viéc theo so
LUAN d6 phuong phép duoc trinh bay ¢ Hinh 3. Két qua
3.1. Két qua bay chup anh bing UAV thu dugc 1a anh ghép truc giao toan bd khu vuc
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nghién ctru, md hinh sb bé mat, mé hinh s dia
hinh va dit liéu dudng binh d6 khu vuc nai Ludt.
Céc két qua nay gdm 2 bo sb lidu tir 02 loai thiét
bi bay chup la Mavic 3 va WingtraOne GEN I1.

Nghién ctru di tién hanh bay chup toan bo
khu vuc nai Lubt, trong thoi gian tir thang 5 dén
thang 11 nam 2022, bang 2 thiét bj bay Mavic 3
va WingtraOne GEN II. Mdi bd anh chup gdm
gan 900 anh don 1¢. Do cao bay chup: 300 m dbi
v6i anh WingtraONE GEN 11, 200 m déi voi anh
Maivic 3 so voi dia hinh khu vuc nghién cuu, do
phu ngang 1a 85%, d6 phu doc 1a 80%, do phan
giai anh chup 4,47 cm d6i voi WingtraONE
GEN 1I va 7,02 cm di v6i anh Maivic 3. Thoi
tiét nhitng ngay bay chup c6 nang, gi6 thoi nhe,
thuan tién cho viéc bay chup anh bé‘mg UAV.

3.2. Piém khéng ché mit dit (Ground
Control Point - GCP)

Nghién ctru nay da st dung 13 diém GCP dé
lam diém khong ché xu li anh thu duoc bang
UAV va kiém tra do chinh xac cua két qua. So
dd vi tri 13 diém GCP duoc thé hién trong Hinh
4a. Toa do cua cac diém nay duoc do bﬁng ki
thuat do GNSS ddng thoi gian thuc (Real Time
Kinematic GNSS) st dung may toan dac dién tir
két néi voi tram CORS, viét tit 1a GNSS/RTK.

Tram CORS hoat dong lién tuc tai cac diém cb
dinh, gip dua ra vi tri nhanh chéng, sau do
truyén dir liéu qua Internet dé hinh thanh mang
ludi. Trong phuong phép nay, tram CORS c6
vai tro nhu mot tram Base, nguoi dung chi viéc
két ndi voi tram dong dé do RTK. Phuong phap
GNSS/RTK 1a mdt trong nhitng ki thuat dinh vi
vé tinh str dung phd bién hién nay trong do dac
dia hinh, dia chinh, xay dung, nong nghiép... va
dd duoc nhiéu cong trinh nghién ctu ching
minh c¢6 d0 chinh xac cao trong khoang 1 -2 cm
(Bilker, M va cong su, 2001; A. Pirti va cOng su,
2009; Michael Stuart Zahl, 2013).

Theo quy dinh tai Piéu 29 Théng tu sb
68/2015/TT-BTNMT ngay 22/12/2015 cia Bo
Tai nguyén va Moi truong, dugc phép su dung
ki thuat GNSS dong thoi gian thuc st dung hé
théng da tram gbc (ludi tram CORS) dé 1ap ludi
do v& cép 2 phuc vu thanh 14p ban dd dia hinh
va co so dit liéu nén dia 1y ti 1& 1:500, 1:1.000,
1:2.000, 1:5.000. Theo quy dinh tai Piéu 9,
Thong tu sé 07/2021/TT-BTNMT ngay
30/06/2021 cua B Tai nguyén va Moi truong
cling cho phép st dung may toan dac di¢én tur
hoic thiét bi GNSS dé do kiém tra DEM (DTM)
ngoai thyuc dia.

Hinh 4. So' dd vi tri cac diém khong ché mit dit: a) Toan bd cac diém; b) Cac diém dung hiéu

chinh anh truc giao; ¢) Cac diém dung dé kiém tra

Nhu vay, véi do chinh xac da duogc khéng
dinh, ki thuat do GNSS dong thoi gian thuyc
GNSS/RTK hoan toan dam bao dé xady dung

diém khéng ché mit dat phuc vu cho viée xtr 1i
anh thu duoc bang UAV va kiém tra d6 chinh
xéac cua ban d6 két qua ¢ ti 18 1/500 tro 1én. Két
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qua do st dung hé toa d0 VN2000, mui 3 do dia
phuong véi kinh tuyén truc 105°, sau d6 duoc
chuyén vé hé toa 6 UTM mui 48 cho phu hop
vo1 hé toa do cua anh chup.

Trong s6 13 diém GCP nay, nhom nghién ciru
da st dung 06 diém trong xir 1i hiéu chinh anh
tryc giao, bao gdbm: p1, p3, p7, p9, p12, p14 (Hinh
4b); 07 diém con lai dugce st dung dé kiém tra,
danh gia do chinh x4c ctia anh két qua, bao gdm:
p3, p6, p8, pl10, pl1, pl13, pl6 (Hinh 4c).

3.3. Binh d6 anh truc giao

Két qua xur 1i gan 900 anh thu duoc bing
UAV cuia mdi loai thiét bi bay 1a binh d6 anh
(dnh ghép truc giao) bao trum toan bo khu vuc
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nui Lubt, voi d6 phan giai 7,02 cm ddi voi anh
chup bang thiét bi Mavic 3; 4,47 cm ddi véi anh
chup bang thiét bj WingtraOne GEN IL

Theo Thong tu sb 07/2021/TT-BTNMT ngay
30/06/2021 cua Bo Tai nguyén va Moi truong thi
d6 phan giai mat dt cua anh gdc can nho hon 8
cm dé dap ung yéu cau xay dung ban do ti 18
1:1.000. Nhu vay, do phan giai mat dat cua ca 2
loai anh chup trong nghién ctru nay déu dap tng
yéu cau xdy dung ban do ti 18 1:1.000 hodc nho
hon. Tuy nhién, théng s6 nay co thé dap timg duoc
kha don gian bang cach ha thap do cao bay chup
cua UAV. D§ chinh xac dia hinh méi 1a thong )
quan trong s& dugc danh gia & cac phan sau.
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Hinh 5. Binh @6 anh khu vyc nti Ludt
a) Anh chup bang Mavic 3; b) Anh chup bing WingtraOne GEN II

Hinh 5 thé hién binh dd anh truc giao khu vuc
nai Ludt, duoc xir 1i tir anh chup UAV tir 2 thiét
bi bay Mavic 3 va WingtraOne GEN II. Binh d6
anh dugc xdy dung bang phin mém ArcGIS
10.2. Anh thu dugc bang UAV c¢6 d6 phan giai
cao nén co thé phan loai cac ddi tuong dia hinh
phuc vu xay dung ban dd dia hinh ti 1& 1/1.000
hodc nhoé hon.

3.4. M6 hinh s dia hinh
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Tir sb liéu anh chup bang UAV cua khu vic
nui Ludt cung véi thong tin vé toa do va do cao
ctia cac diém khéng ché, tién hanh nhép dit liéu
nay vao phan mém PIX4Dmapper. Dau tién, xac
dinh cac diém khdng ché va nhép cac thong tin
vé toa do va do cao cua chung, sau do thiét lap
cac thong s6 ki thuat roi tién hanh xir li. Phan
mém Pix4Dmapper s& tim kiém cac diém
chung giita cdc anh chong phu (overlap), mdi
diém chung nay duoc goi 1a diém chia khoa
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(keypoint). Khi mot keypoint dugc xac dinh trén
hai anh, chung s€ duogc ghép lai dé tao thanh mot
diém 3D. Nhiéu diém 3D tap hop lai tao thanh
cac dam may diém 3D. Tir cac dam may diém
nay, phin mém Pix4Dmapper tai dung lai cac

doi tuong va tao ra mo hinh s6 bé mat.

Dua trén mé hinh sé bé mat, dam may diém
va hinh anh tryc giao, st dung phan mém
Pix4Dmapper dé thiét 1ap cac thong s6 phan loai

nghién ctu (Hinh 6).

cac dbi tuong chinh trén anh truc giao, ndi suy
b6 cdy va cac cong trinh nhéan tao dé xdy dung
dit liéu m6 hinh s dia hinh DTM cho khu vuc

b¢ danh gia d6 chinh xac vé toa do cling nhu

dd cao ctia mo hinh s6 dia hinh, nghién ctru nay

UAV (Béng 2).

Bang 3. Két qua danh gia do chinh xac ciia mé hinh DTM tir Mavic 3

st dung 07 diém khong ché mat dat dé€ so sanh
va doi chiéu véi két qua mo hinh s6 dia hinh tr

Tén Toa d6 do bang toan dac (m) Toa do tir Mavic 3 (m)
diém X Y 7 X Y . DeltaX | DeltaY | DeltaZz
p3 560040,06 | 2312352,25 | 10,46 | 560040,19 | 2312352,25 | 9,46 | -0,12 0,01 1,00
p6 559463,16 | 2313241,75 | 17,66 | 559463,08 | 2313241,75 | 17,33 0,08 0,00 0,33
p8 559075,85 | 2313033,34 | 18,50 | 559075,99 | 2313033,29 | 18,85 | -0,14 0,05 -0,35
pl0 560006,81 | 2312356,19 | 11,77 | 560006,96 | 2312356,12 | 11,18 | -0,15 0,07 0,59
pll 559774,99 | 2312656,63 | 45,01 | 559774,95 | 2312656,65 | 45,98 0,04 -0,02 -0,97
p13 559590,88 | 2311799,62 | 21,65 | 559590,88 | 2311799,63 | 21,35 0,00 -0,01 0,30
pl6 559603,38 | 2312417,08 | 24,27 | 559603,43 | 2312417,15 | 25,29 | -0,05 -0,07 -1,03
RMSE 0,10 0,04 0,72

Bang 3 cho thdy, sai sb trung phuong toa do

X va 'y cua anh ghép truc giao tr UAV Mavic 3

lan luot 1a 10 cm va 4 cm, hoan toan dap tng

yéu cau cua ti 1¢ ban do dia hinh 1:500.
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Hinh 6. Dir liéu dwong binh dd khu vuwe nii Ludt: (a) khoang cao déu 1 m tir DTM ciia UAV
WingtraONE GEN II; (b) khoing cao déu 2,5 m tir DTM ciia UAV Mavic 3
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Vi ban dd dia chinh, sai sd vi tri ngang lon
nhat 1a 15 cm tai diém P10. Nhu vay, anh ghép
tryc giao tir anh thu dugc bang UAV Mavic 3
dap tmg yéu cau vé do chinh xac toa d6 ngang
cho vi¢c xay dung ban dd dia chinh & ti 1é
1:1.000 hodc nhé hon. Di chiéu véi Bang 4 ¢
trén cho thay, sai s6 vi tri ngang 16n nhat 12 9 cm
tai diém P13. Nhu vdy, anh ghép truc giao tir
UAV WingtraONE GEN II dap tng yéu cau vé
dd chinh xac toa do ngang cho viéc xay dung
ban db dia chinh & ti 1¢ 1:1.000 hodc nho hon
(Diéu 7 Thong tu 25/2014/TT-BTNMT).

Vé sai s6 d0 cao Z, mo hinh DTM tir dnh thu
dugc bang UAV Mavic 3 dap tng yéu cau ti 18
ban dd dia hinh ti 16 1:2.000 hoic nhé hon (véi
RMSE = 72cm, sai sb vi tri cao nhat 1,03 m).
M6 hinh DTM tir anh thu duoc biang UAV
WingtraONE GEN II dap ng yéu ciu ti 1¢ ban
d6 dia hinh ti 18 1:1.000 hodc nhé hon (véi
RMSE = 22 m, sai s vi tri cao nhat 24 cm)
(Diéu 9 Thong tu s6 07/2021/TT-BTNMT).

Nhu véy, tong hop ca yéu cau vé do phan giai
anh ghép truc giao, sai s6 vi tri theo toa 46 ngang
- x,y (theo Théng tu s 68/2015/TT-BTNMT)
va sai s6 do cao - z (theo Thong tu sb
07/2021/TT-BTNMT) thi: dir licu DTM xay
dung tir UAV Mavic 3 dap Gmg yéu ciu thanh
1ap ban d6 dia hinh ti 1& 1:2.000 hozc nho hon;
dir ligu DTM xay dung tor UAV WingtraONE
GEN II dap tng yéu cau thanh 1ap ban do dia
hinh ti 1€ 1:1.000 hodc nhé hon.

3.5. Dir liéu dwong binh d¢

Dir liéu duong binh d6 13 thanh phan chu yéu
trong ban d6 dia hinh. Tir dit liéu DTM nhu da
duogc trinh by ¢ phan trén, dit liéu duong binh
d6 duogc xay dung bang cach ndi suy khong gian
trén phin mém chuyén dung ArcGIS 10.2.
Khoang cao déu cua duong binh do phuc vu xay
dung ban do dia hinh tuy theo ti 1¢ ban db. Theo
quy dinh tai Thong tu s6 07/2021/TT-BTNMT
thi khoang cao déu dudng binh dé thich hop dé
xdy dung ban do dia hinh ti 18 1/2.000 1a 2,5 m,
khoang cao déu dudng binh do thich hop dé xay
dung ban d6 dia hinh ti 16 1/1.000 13 1 m.
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4. KET LUAN

Str dung UAV két hop véi cac cong nghé tién
tién nhu RTK d4 chimg minh tinh hiéu qua va
tiém nang tmg dung cao trong xay dung ban dd
dja hinh. Két qua nghién ctru cho thiy, UAV c6
kha nang thu thap dit liéu nhanh chong va chinh
xac, voi do phan giai cao, chi phi va thoi gian
thu thap dir liéu thdp hon nhidu so véi cac
phuong phap do dac dja hinh truyén théng.

Céc tht nghi¢m thuc té tir nghién ctru cho
thdy, c6 thé st dung UAV thong dung nhu
Mavic 3 cing véi diém khdng ché mit dit van
c6 thé dap tmg yéu ciu vé do chinh xac trong
viéc xay dyng ban dd dia hinh ti 1& 1/2.000 hodc
nho hon cho céc khu vuc c6 dia hinh khong qua
phtrc tap nhu khu vyc nui Ludt. Bac biét, dit lidu
dia hinh tir UAV Mavic 3 ¢6 d0 chinh xac toa do
ngang khé cao (sai s6 vi tri ngang 16n nhat 13 15
cm), ¢ thé dap tmg yéu cau vé do chinh xac toa
d6 ngang cho viéc xay dung ban do dia chinh &
ti 1€ 1:1.000 hoac nho hon.

WingtraONE GEN II 1a UAV dugc thiét ké
chuyén dung cho vi¢c do dac, két hop voi
RTK, dir liéu tr UAV WingtraONE GEN II
cho do chinh x4c cao va on dinh trén moi vi
tri cua khu vuc thir nghiém. Dt liéu DTM va
mo hinh sé dia hinh xay dung tr UAV
WingtraONE GEN II hoan toan dap ung yéu
cau cho viéc xdy dung ban dd dia hinh va dia
chinh & ti 1¢ 1/1.000 hodc nhé hon. Néu dugc
thiét ké bay & do cao thap hon (trong nghién
ctru nay 1a 300 m), UAV WingtraONE GEN II
c6 thé dap ung yéu cau xay dung ban dd dia
hinh ¢ ti I¢ 16n hon 1/1.000.

Ngoai DTM phuc vu cho xay dung ban db dia
hinh, viéc thu thap dir li¢u tr UAV con c6 thém
cac dir liéu di kém rat co gia tri trong viée xay
dung cac ban d6 chuyén dé khac nhu DSM, anh
ghép truc giao d6 phan giai cao. Két qua tur
nghién ctru nay cho thiy, UAV (ké ca cac UAV
thong dung nhu Mavic, Phantom,...) rat c6 gia
tri trong viéc thu thap dir liéu xay dung ban dd
dia hinh, dia chinh n6i riéng va céc ban dd
chuyén dé khac néi chung.
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