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TOM TAT

Bai toan cdp nhat bién dong ban dé dia chinh luén la van dé cd}) bach
nhdm dam bao phan dnh kip thoi sw thay doi trén dia ban quan Iy, tang
cwong hiéu qua quan 1y va cong tac quy hoach sir dung dat. Bai bdo
e thiee hién nham nghién ciku, danh gid kha ndang sir dung gidi phdp
bay chup UAV két hop quét LiDAR trong cdp nhdt, chinh Iy bién dong
ban do dia chinh tai khu viee phwong Binh Tho, Thanh phé Ho Chi
Minh. Két qua nghién citu, thuc nghiém cho thay d¢ chinh xdc dat
diwge kha quan, cé thé dap vmg yéu cau dg chinh xdc do dac cdp nhat
ban d@é dia chinh ti 16 1/500 véi sai s6 trung phuong dua trén toa do
ctia cdc diém khé'ng ché mat dat, cac diém chi tiét ranh thira dét lan
luot la 0,0454 m va 0,0548 m khi sir dung phuwong phap bay chup UAV
ket hop quét LIDAR va xir anh o ché do phan gidi trung binh. Bén canh
Yéu té dg chinh xdc, phwong phdp bay chup ciing rut ngan thoi gian,
giam chi phi thuc hién cac dw an chinh ly bién dong ban do dia chinh.

Tir khéa: Ban do dia chinh, bién dong, chinh Iy, LIDAR, UAV
ABSTRACT

Updating cadastral map changes remains an urgent issue to ensure
timely reflection of land-use changes within managed areas, thereby
enhancing the effectiveness of land management and land-use
planning. This study examines and evaluates the feasibility of utilizing
a combined UAV aerial imaging and LiDAR scanning solution to
update and revise cadastral map changes in Binh Tho Ward, Ho Chi
Minh City. Experimental results indicate promising accuracy: the
achieved positional precision is sufficient to meet the requirements for
updating cadastral maps at a 1:500 scale. Specifically, the
root-mean-square error (RMSE) based on ground control point
coordinates and parcel boundary points is 0,0454 m and 0,0548 m,
respectively, when using LiDAR-enabled UAV flight and
medium-resolution image processing. Beyond accuracy, the UAV-
based method significantly reduces project duration and lowers costs
for cadastral map revision.

Keywords: Cadastral map, LiDAR, Map change, Map revision,
UAV
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1. GIOI THIEU

Viéc khao sat va thanh 1ap ban d6 dia chinh, xac
nhan quyén sir dung dét ludn 1a mot nhu cau cép
bach, nhan dugc quan tim rat 16n tir ca hai phia 13
chinh quyén va nguoi dan nhdm phan anh chinh xéac
tinh hinh sir dung dat dai, quan Iy tai nguyén va quy
hoach d6 thi. Cong tac do dac ciing c6 sy thay doi
dang ké tir cac phuong phap truyén théng nhu cac
may toan dac dién tir (total station) dé thu thap sd
liéu toa dd cia cac goc ranh thira. Phuong phéap nay
c6 cudng do cong viéc cao, tén nhiéu nhan luc va
thuc sy ton kém chi phi khi khéi lugng cong viéc do
dac dia chinh 16n (Park & Song, 2020) va c¢6 bién
dong khong ngiing tir ca nguyén nhan khach quan
hay chu quan. Cong ngh¢ LiDAR (Light Detection
and Ranging-LiDAR 1a mot cong nghé cam bién tir
xa st dung 4nh sang laser dé do khoang cach dén
muc tiéu) vén hanh da nén tang da chung minh dugc
dd chinh xac trong mot 50 nghién ctru img dung véi
yéu cau do chinh xéac cao vé ca yéu t6 toa do va do
cao (Vu & Pham, 2023; Vu & Luong, 2025). Két
qua nghién ctru cua tac gia He & Li (2020) cling da
chung minh tinh linh hoat, d¢ tin cdy, d¢ chinh xac
cua gidi phap LiDAR khi chung c6 kha nang thu
thap mot lugng 16n dit liéu dudi dang dam may diém
day dac, diéu ma phuong phép truyén thong khong
¢6 kha nang hoan thanh dugc. Song song voi dit li€u
dam may diém day dic tir thiét bi quét LiDAR, cac
btc anh tir thiét bay khong nguoi i (Unmanned
Aeriel Vehicle-UAV) c6 kha nang cung cap cac hinh
anh chi tiét voi do phan giai khong gian rat cao, c¢6
tinh tryc quan trén mot dién tich 16n va chi phi thip
hon so véi phuong phép truyén thong.

Muc ti€u duy tri mot hé théng dit liéu ban dd dia
chinh dugc cép nhét lién tuc dé theo ddi nhiing bién
dong dat dai va phat hién cac truong hop ding ky
dét dai bt hop phap 1a mdi quan tdm chinh. Tuy
nhién, cac phuong phap khao sat thyc dia thi cong
rat ton thoi gian do nhiéu yéu t6 quy dinh, thi tuc va
chi c6 thé cap nhat mot khu vie han ché tai mot thoi
diém (Fetai et al., 2022). Diéu nay dan dén sy cham
tré trong viéc cap nhat thong tin dia chinh, anh
hudng dén hidu qua quan 1y dat dai va phat trién kinh
té - x4 hoi (Camille et al., 2020). Chinh vi vay, nhu
clu vé cac k¥ thuat 1ap ban dd dia chinh sang tao, tu
dong, nhanh chong va tiét kiém chi phi dé ¢y nhanh
qua trinh thanh lap, cp nhat va duy tri ban do dia
chinh tr& nén cép thiét trén pham vi thé gidi noi
chung va ¢ Viét Nam noi riéng (Fetai et al., 2019;
Xia et al., 2019; Oluibukun & Emmanuel, 2022).

Pung trude nhu cdu do, su phat trién vuot bac
cua cong nghé may bay khong nguoi lai ket hop voi
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cong nghé LiDAR (Light Detection and Ranging)
d3 mé ra mot hudng di tiém nang trong linh vuc do
dac va lap ban dd dija chinh (Elmeseiry et al., 2021;
Saféf et al., 2021). Cac hé thong UAV-LiDAR cung
cép kha nang thu thap dit li¢u khong gian dia ly chat
luong cao, d6 phan giai cao v6i mat d6 diém day
dic, do chinh xac vuot troi va te do nhanh chong,
khéc phuc dugc nhiing han ché ¢ hiru cua cac
phuong phap truyén thong. UAV cho phép tiép can
céc khu vuc kho khin, giam thiéu ri ro cho ngudi
thue hién va t6i wu hoa chi phi thu thap dir liéu
(Mantey, 2019; Sestras et al., 2023).

Két qua mot s6 nghién ctru gan day da khang
dinh vu diém vuot troi ciia LIDAR trong viée tao ra
mo hinh d6 cao sb (DEM), m6 hinh sé bé mat
(DSM) va cac san pham ban d6 3D chi tiét, von 1a
nén tang cho viéc cap nhat ban db dia chinh (Bieda
et al., 2020; Dragomir et al., 2025). Két qua cac
nghién ctru d chi ra rang d6 chinh xéc can thiét cho
ban d6 dia chinh ty 1& 1/500 co thé dat dwoc vai dir
liéu tr UAV-LiDAR, thdm chi 1én t6i 0,05 m trong
nhiéu truong hop. Kha ning thu thap dam may diém
3D chi tiét, két hop véi cac thudt toan loc va xu ly
tién tién nhu bo loc hinh thai don gian (SMRF) va
loc phan tan, cho phép phat hién va ghi nhén cac
bién dong vé ranh gidi thira dét co thé nhin thiy, cac
cong trinh x4y dung, thay ddi st dung dét va cac yéu
t6 dia hinh khac mot cach kip thoi va hidu qua khi
ung dung gidi phap UAV va LiDAR ciing da duogc
chiing minh trong c4c nghién ctru (Crommelinck et
al., 2018; Chio & Hou, 2021). Ngoai ra, giai phap tu
dong hoa trich xuit dic diém va sir dung hoc sau
(deep learning) tir hinh anh UAV, chang han nhu
mang no-ron tich chap (CNN) dang duogc nghién
clru rong rai dé giam thiéu cong sirc s hoa thu cong
va day nhanh qué trinh cdp nhét, v6i d6 chinh xac
nhan dién tong thé dat dugc 1a rat cao. Sy tich hop
chc cong nghé UAV va LiDAR di dugc khang dinh
1a c6 kha nang dong goép vao viéc hién dai hda quy
trinh cong viéc dia chinh, dac biét 1a & nhitng khu
vire c6 mat do xay dung cao, cung cap mot giai phap
thuc té, chinh xac va tiét kiém thoi gian cho quan 1y
dat dai va quy hoach d6 thi bén viing (Camille et al.,
2020; Oluibukun & Emmanuel, 2022; Dragomir et
al., 2025).

O trong nuéc, giai phap bay chup véi may bay
khong nguoi 1ai ¢& nho da duoc hién thyc hoa boi
thong tu s0: 07/2021/TT-BTNMT (nay la B6 Nong
nghiép va Méi truong) voi cac hudéng dan chi tiét.
Tuy nhién, pham vi ap dung chi dang danh cho cép
nhat co s dit liéu nén dia 1y va ban do dia hinh. Vé
mit quan Iy, ban dd dia chinh thuong cham duoc cap
nhat kip thoi khi xdy ra bién dong do nhidu nguyén
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nhan va dan dén cac kho khan trong cong tac quan
ly dét dai, giam hiéu qua ctia cong tac didu hanh quy
hoach, phat trién kinh té xa hoi. Trong nghién ctru
nay, giai phap UAV LiDAR véi trn bay thip trong
cap nhat bién dong ban dd dia chinh v6i mot pham
vi cu thé 1a phuong Binh Tho, Thanh phé H6 Chi
Minh d3 duoc dé xuét.

2. PHUONG PHAP NGHIEN CUU
2.1. Dir liéu nghién ciu

Trong nghién ciru, dit liéu bay UAV két hop véi
quét LiDAR tai phuong Binh Tho, Thanh Phé Ho
Chi Minh da duoc st dung trong nghién cttu, voi
dién tich 121 ha va téng sb anh chup 1a 10.381 birc
anh. Cac tham sd bay co ban nhu sau: d6 phan giai
2 cm, cao d0 bay 70 m, d¢ phu doc 1a 85%, do phu
ngang la 80%. Toan bd dir licu bay quét LiDAR
duoc thuc hién boi thiét bi bay DJI Matrix M300 véi
cam bién LiDAR Zenmuse L1 nhu md ta trong
Hinh 1.

Hinh 1. Thiét bi bay DJI Matrix M300 va cam
bién LiDAR Zenmuse L1

Toan bd qua trinh bay chup dugc thiét ké bai cac
ca bay hoan toan ty dong (5 ca bay) trong thoi gian
15 ngdy tir 8 gid sang t&i 12 gid trua voi tong dung
luwong dir liéu sau xt 1y vao khoang 60 Gb. Cac ca
bay quét dugc thiét ké ty dong nhu mé ta trong
Hinh 2.
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ded L] |

Hinh 2. Thiét ké dai bay tu dong

weter 0000 was 0.00m s 0.00 mis

Céc ca bay duoc thiét ké véi do phu doc, do phu
ngang 16n nham dam bao chét lwong anh va mat do
dam may diém sau xtr Iy 4 nhan dién d6i twong mot
cach tot nhat. V&i muc tiéu nhan dién ranh thua dét,
dai bay dugc thiét ké dudi dang ludi 6 vudng, dam
bao mic do chong phu tdi da va mirc do ghi nhéan
thong tin cua toan bd déi tugng trén khu vyc bay
chup mét cach tot nhat (Hinh 3).

-~ ey il
> S > =
"
A

Hinh 3. Cac tam dnh trén nén anh truc giao

Hinh 3 hién thi vi tri day ddc cua cac tim anh
trong qua trinh bay chup két hop véi quét LiDAR
trén toan b ranh gidi khu vuc nghién ctru.

2.2. Phwong phap xir ly dir liéu

Dit liéu ban d6 dia chinh duéi dinh dang *.dgn
(bao gom ranh giGi phwong va cdc 16 dat) duoc
chuyén d6i sang dinh dang shapefile bang cach sir
dung phan mém ArcGIS nhu mb ta trong Hinh 4.
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Hinh 4. Ban d6 dia chinh dang shapefile

Tir dit liéu do dac thyc té da duogc thu thap nhiéu
nim trudc (bang phuong phap do mat dat sir dung
may toan dac di¢én tu), c6 498 thua cd thong tin
khong gian duoc cap nhat dén nam 2020 (cac phan
khu): 109 thira (30/12/2005), 69 thira (28/12/2007),
96 thira (31/12/2010), 57 thua (13/4/ 2016), 113
thira (25/11/2018), 54 thira (28/06/2020)

Dit liéu anh chup duge xir Iy bang phan mém
Pix4D mapper va Agisoft véi hai dit liéu d4u ra quan
trong 1a m hinh s d cao (DEM) va anh ortho duéi
dinh dang *.tif.

Dir liéu LiDAR duoc sir dung dé bd sung phan
ranh thira bi thiéu trén anh chup ¢ cong doan xur ly
anh. Dir liéu quét LiDAR dugc xir ly bang phan
mém Cloud Compare nhim di téi muc tiéu cudi
cung 1a vector hoa ranh cac cong trinh dé chong 1én
16p ban dd dia chinh hién hiru va xac dinh cac vi tri
¢6 bién dong.

2.3. Panh gia do chinh xac

Két qua danh gia d6 chinh xac dugc thuc hién
theo hai phan riéng biét. Phan thtr nhit: Cac diém
khéng ché mat dit (GCP) c6 sin trong khu vuc duge
st dung dé danh gia do chinh xac cua anh da dugc
xt 1y theo cong thirc GAUSS (Charles & Paul,
2015). Sai s trung phuong theo cac phuong X, Y
va téng hop theo khoang cach dugc tinh toan theo
cong thuce (1).

_ [Axgcpi®]
Maxgep = * n
— [avgepi®] 1
mAYGCp =t n ( )
[asgepi®]
Masgep = £ —

n
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Trong do:
AXgepi = Xi — Xeepi
AYepi =Yy — Yeepi
ASGZCPL' = AXGZCPi + AYGZCPL'

Xocpi, Yocri: toa d0 cua cac diém dia chinh duoc
da duoc do bang phuong phap do toan dac (may toan
dac dién tr c6 d6 chinh xac do goc 1a 2” da duogc st
dung, d¢ chinh xac do canh la + (2+2 ppm).

Xi, Yi: toa d6 twong tmg clia cac diém GCP duoc
xac dinh trén anh da dugc xur ly.

O phén thtr hai, 16p anh truc giao duogc chéng
xép v6i 16p ranh gioi thira dat. Tai phuong Binh
Tho, cac mau thira dat duoc lay dé danh gia murc do
chinh xac giita cac goc ranh duoc xac dinh tir két
qua bay chup néu trén va cac goc ranh duoc xac dinh
tir cac ban vé trich thira dia chinh (chinh 1y ban d6
dia chinh) dugc do dac béng may toan dac dién tur.
Thong sé RMSE tiép tuc dugc sir dung nhu cong
thirc (2) dé danh gia do chinh xac ciia dit liéu hinh
thanh tir két qua cua dy 4n bay quét LIDAR néu trén
so voi dit liéu chinh 1y ban d6 dia chinh bing
phuong phép toan dac.

2
mAXT = i [AXZL ]
2
My, = + [ @
2
mAST = i [ASZL ]
Trong do:

AXpi = X'y = Xeai
AYr =Y's =Ygy
Xeai» Yeqi: toa d0 ctia cac diém chi tiét ranh thua
dugc do bang phuong phap do toan dac (may toan
dac dién tir c6 d6 chinh xac do goc 1a 57 da dugc st
dung, 6 chinh x4c do canh 1a £ (5+5 ppm).
X'; Y';: toa d6 tuong tmg cua cac diém ranh thira
chi tiét dugc xac dinh trén anh da duogc xu ly.
3. KET QUA VA THAO LUAN
3.1. Két qua xir Iy dir li¢u dnh
Céc tim anh chup tir thiét bi bay DII matrix
M300 dugc xtr 1y trén phan mém Pix4D mapper va

Agisoft, v61 mot khu vuc Vnhé dé 80 séph chit luong
va quyét dinh lya chon két qua tot nhat (Hinh 5).
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Pix4D Agisoft

Hinh 5. Anh truc giao tir Pix4D va Agisoft

Két qua xtr Iy so bo tir hai phdn mém cho thay
chit luong hinh anh tir phan mém Agisoft tot hon.
Phuong 4n cudi cing dugc lya chon dé xur Iy anh
tong thé 1a phan mém Agisoft. Két qua anh tryc giao
téng thé cua Phuong Binh Tho dugc xiy dung nhu
Hinh 6.

Hinh 6. Anh truc giao tong thé tir Agisoft

Trén Hinh 6, cac diém khéng ché anh mat dat da
dugc sir dung dé ting cudng do chinh xac yéu té mat
bang cua cac dbi twong trén anh trong d6 c6 yéu to
ranh gi6i thira dat. Chi tiét vé chit lwong anh tho ban
dau va anh tong sau khi ghép duoc hién thi trong
Hmh 7.

Hinh 7. C4c tAm anh thé ban dau
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Céc tdm anh tho ban ddu & cac vi tri tim chup
khéc nhau c6 d6 chong phu 16n, ¢6 d6 phén giai rat
cao va hién thi chi tiét cac ddi tuong bao gdm mai
nha, cac ddi twong cdy 16n va céc cac birc tuong
thang dimg khong bi che phi boi cac dia vat khac.
Céc tAm anh tho dwoc ghép thanh tim anh truc giao
téng thé nhu Hinh 8.

Hinh 8. Chi tiét anh truc giao sau xir Iy

Hinh 8 m6t lan nita hién thi mtc do chi tiét cao
ctia cac d6i tugng dia vét trén pham vi bay chup. Tuy
nhién, vi tri cdy c6 tan rng va day trong vong tron
d6 mic du duge hién thi rd nét nhung dudi tan cay
chwa khing dinh dwoc ranh gidi, hinh thé va can
kiém chimg qua dam may diém nhu Hinh 9.

Hinh 9. Vi tri khong tiép cin dwoc

Vi tri tuong tu dugce hién thi chi tiét trén Hinh 9
nh¢ dam may diém. Buc tuong thing khong hién thi
day du do bi che phu boi tan cdy rong va day. bay
1a mot yéu té quan trong va can duge bo sung boi dir
liéu quét LiDAR.

3.2. Két qua xir Iy dir liéu ddm may diém

Dit liéu dam may diém tir LIDAR duoc xdy dung
thanh cac mé hinh sé do cao khu vuc (Hinh 10). Dya
trén sy phan bd d6 cao trén toan khu vuc bay chup
(twr 9,8 dén 18 m), cac lat cit duoc tao ra & do cao
1,0 m cao hon so vé6i vi tri mat duong tu nhién dé
xac dinh cac vi tri ranh thtra cong trinh (Hinh 11).
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Dt liéu dam may diém & 14t cit +1 ,0 m duoc st
dung dé vector hoa cac ddi twong ranh thira cong
trinh va dugc chong 16p voi 16p dit liéu ban db dia
chinh d& dugc chuan hoa duéi dang shape file nhu
minh hoa & Hinh 4. Su sai 1éch vé vi tri ranh thira
giita dwoc do chi tiét bang phwong phap toan dac
dién tir va vector hoa tir tim anh truc giao da duoc
xac dinh va danh gia.

Hinh 11. Dir liéu dam may diém

Ghi chii: (a) lat cdt & d cao +1,0 m, (b) trung tam ldt cdt

3.3. Ket qui danh gid d¢ chinh xdc ‘Diém ky hiéu mau d6 13 vi trf céc diém khéng
Ket qua danh gia do chinh xac xir Iy anh duoe  ¢hé duoc x4c dinh bing thiét bi toan dac dién ti, ky

dua trén hai co s6. Mot 1a da trén dir ligu toa d6 cac hiéu mau xanh 14 vi tri cac diém khéng ché xac dinh
diém khong ché do bang toan dac dién tir c6 do tir tAm anh truc giao sau khi xtr 1y. Céc diém khéng
chinh xac cao dugc xay dung tr giai doan trude va ché nay dwoc danh diu bang cac dau son va hién thi
dir liéu toa do tuwong (mg cua cac diém nay trén tam 13 nét trén anh. Két qua danh gia cac d6 1éch cua cac
anh tryc giao sau xu ly (Hinh 12). diém khéng ché tir hai phuong phap duge liét ké

trong Bang 1.
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Hinh 12. Vi tri diém khong ché xac dinh tir hai phwong phap

Bang 1. So sanh d9 1éch toa d§ ciia cac diém khong ché cé trén khu vue bay chup tir hai phwong phap

Toa dp goc cua cac

Toa dd ciia cac

STT })Tl:‘;] diém khéng ché diém khéng ché trén inh (An)f) (An:; (Ams)
Xccep (m) Ygce (m) Xi (m) Yi (m)

1 gopl  611029,120 1200057,045 611029,0773 1200056,9989  0,0427  0,0461  0,0628
2 gep2 610916145 1199629,647 610916,1292  1199629,6336  0,0158  0,0134  0,0207
3 gop3  611673,227  1199969,563  611673,1908  1199969,5244  0,0362  0,0386  0,0529
4 gepd 611269324 1199463,085 611269,3266 1199463,0658 -0,0026 0,0192  0,0194
5 gepS  610991,863  1198976,051  610991,8095  1198976,0231  0,0535  0,0279  0,0603
6 gep6 610630486 1199174,318  610630,4335  1199174,2999  0,0525  0,0181  0,0555
7 gop7  610677,768  1199441,577 610677,7332  1199441,5673  0,0348  0,0097  0,0361
8 gep8  610424,607 1199496,488  610424,5665 1199496,4981  0,0405 -0,0101 0,0417
9 gop9  610401,359  1199620,861  610401,3005 1199620,8280  0,0585 0,033 0,0672
10 gepl0  610556,001 1199798419 610556,0085 1199798,3682 -0,0075 0,0508 0,0514
11 gepl2  610731,556 1200123,542 610731,5586 1200123,5250 -0,0026 0,017  0,0172
12 moc-tam 611431,539 1199575,175 611431,5354 11995752066  0,0036 -0,0316 0,0318
13 Base 611537813 1199524.916 611537,8327 1199524,8915 -0,0197  0,0245  0,0314

Céc diém khéng ché gepl, 3, 5, 6, 9, 10 co do
léch khoang cach 16n hon 0,05 m nhung tat ca déu
nho hon 0,07 m, cac diém con lai ¢6 do 1éch nhé hon
0,05 m so véi phuong phap toan dac dién tr. Cac gia
tri d§ 1éch nay do anh dugc xur 1y phan giai trung
binh twong dwong 2,57 cm / pix. Diéu nay dan t6i
viéc xac dinh vi tri toa d¢ trén dnh c6 chiu anh hudng
cua d6 phan giai khi xac dinh vi tri toa d§. Cong thuc
(1) duoc su dung véi cac gia tri toa do tir phuong
phép toan dac dién tir dugc xem nhu 1a cac gia tri
thue, sai s6 trung phuong cua cac thanh phin toa do
X, Y va khoang cach S lan luot 12 0,0348 m, 0,0291
m va 0,0454 m.
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Tiép theo, vi tri ranh thira dat (tai mét s6 vi tri c6
bién dong) duge vector hoa trén ddm may diém duogc
so sanh do léch véi toa d6 tuong ung xac dinh tu
phuong phap do bang toan dac dién tir. Vi tri mot sb
thira dat mau dwoc do bang phuong phap toan dac
dién tir trén ban d0 dia chinh dugc minh hoa trong
Hinh 13.

Vi tri tuong tmg cua mét s thira dat trén binh d6
anh tong thé dugc minh hoa trong Hinh 14.
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Hinh 13. Vi tri cac thira dit kiém tra

Su thay ddi vé ranh gioi thira dit dugc cap nhat
béng cach chdng 16p ban db dia chinh da dugc chuén
héa véi 16p anh truc giao va dir liéu ranh thira dugc
vector hoa trén co s6 dam may diém (Hinh 15).
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Vi tri cac ranh thira sau khi vector héa anh mat
cit (Hinh 10) va quy dong ty 1& duoc so sanh véi vi
tri trong tmg xéac dinh tir phuong phap toan dac dé
danh gia do chinh xac. Cong thic (2) da dugc st
dung, d6 1&ch vi tri theo cac phwong X, Y va khoang
cach S cua 18 diém chi tiét ranh thira dugc tinh toan
trong Bang 2.

Tiéu chi danh gia dugc sir dung nhu véi diém
khéng ché, sai s6 theo cac phuong X, Y, va khoang
cach cua 18 diém chi tiét ranh thira 1an luot 13 0,0368
m, 0,0406 m, 0,0548 m, 07 diém c6 do léch 16n hon
0,050 m trong d6 c6 01 diém c6 do 1éch 16n hon 0,10
m. Két qua nay cho théy mirc do 1éch toa dd cac
diém goc ranh thira dat gitra 2 phwong phap phu
thudc vao mirc d6 nhan dién goéc ranh trén anh va do
phan giai cua by anh dugc st dung (viéc thuc
nghiém trén st dung anh c6 dd phan giai 2,57
cm/pix va xtt 1y anh & ché do trung binh). Két qua
xtt 1y ciing cho thdy tAim quan trong cua phuong
phap bay chup, d6 cao bay chup, ché d6 xur Iy anh
hau ky. Cac yéu td nay anh hudng 16n téi kha ning
nhén dién cac doi tugng ranh thira dat trén nén dam
may diém, gian tiép lam anh hudng ti do chinh xac
clia san pham s6 hoa binh do.

Hinh 14. Vi tri cAc thira dit trén anh truc giao
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Hinh 15. Chong 16p ranh gi6i 1én trén dnh dé cap nhat bién dong

Bing 2. So sanh d9 1éch toa d9 ciia cic diém ranh thira c6 bién dong

Toa dd diém ranh thira do

Toa d9 cia cac

STT };rig; bing may toan dac dién tir  diém ranh thira trén dnh (An)f) (An:{) (Anf)
Xtdi (M) Ytai (M) X’ (m) Y’ (m)
1 gl 610352,739 1200027,216 610352,720  1200027,196 0,019 0,021 0,028
2 g2 610358,426 1200025,066 610358,442  1200025,082 -0,016 -0,016 0,023
3 g3 610371,130 1200021,940 610371,132  1200021,900 -0,002 0,040 0,040
4 g4 610373,708 1200031,602 610373,753  1200031,610 -0,046 -0,008 0,047
5 g5 610495,870 1200086,300 610495,875  1200086,230 -0,005 0,070 0,070
6 g6 610581,708 1199251,242 610581,764  1199251,220 -0,056 0,022 0,060
7 g7 610596,067 1199259,770 610596,031  1199259,790 0,035 -0,021 0,041
8 g8 610755,284 1199263,152 610755,294  1199263,105 -0,011 0,047 0,048
9 29 610758,038 1199268,077 610758,048 1199268,051 -0,010 0,026 0,028
10 gl0  610765,196 1199263,726 610765,161  1199263,688 0,035 0,038 0,052
11 gll  610913,480 1199202,830 610913,470  1199202,828 0,010 0,002 0,010
12 gl2  611079,183 1198983,395 611079,157 1198983,389 0,027 0,005 0,027
13 gl3  611104,416 1198969,587 611104,440 1198969,551 -0,024 0,036 0,044
14 gld  611230,255 1199698,942 611230,200 1199698,901 0,054 0,041 0,068
15 gl5  611234,310 1199727,850 611234,320 1199727,793 -0,010 0,057 0,057
16 gl6  611239,544 1199727,015 611239,504 1199726,954 0,040 0,060 0,072
17 gl7  611504,799 1199915,318 611504,837 1199915,344 -0,038 -0,026 0,046
18 gl8  611507,012 1199919,355 611507,104 1199919,274 -0,092 0,081 0,122
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Thoi gian xtr 1y dit lidu bao gdm cac cong doan

nhap dit liéu, bao cdo chinh 1y dugc giam déng ké tir
5 ngay xudng 1,5 ngay véi 56 thira dat dugc chinh
ly trén ban db dia chinh s6, dong bo vai co s dir
lidu dat dai dia phuong.

4. KET LUAN
Két qua xir Iy, hién thi, danh gia do chinh xac

cho thiy kha ning ctia giai phap bay quét UAV két
hop véi LiDAR trong cap nhat sy bién dong ctia ban
dd dia chinh mot cach tryc quan, nhanh chéng voi
day du hinh anh minh ching. Giai phap st dung
thlet bi bay khong nguoi lai ¢& nho cling cho thay
tbe do trong xu 1y va trich xuét dir liéu dia chinh,
chimg minh tiém ning va kha ning cai thién hé
thdng quan ly dt dai trong twong lai.

Két qua danh gia do chinh xac toa do cac diém

ranh gidi thira dét c6 thé dat dugc d6 chinh xac trong
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