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TOM TAT

Ban db la tai liéu quan trong khong thé thiéu, 1a co s& dé 1ap phwong an bdi thudng, hé tro, tai dinh cw khi thuc
hién thu hoi dat. Muc tiéu ctia nghién ctiru nay la s dung cédng nghé may bay khéng ngudi lai (UAV) thanh 1ap ban
dd phuc vu cong tac gidi phdng mat bang (ban dé giai phong mat béng). Nghién ciru da tién hanh khao sat thuc dia
bang UAV DJI Phantom 4 Pro va may anh ky thuat s6 CMOS 20MP ddng bo cung may bay. Anh sau khi chup dwoc
xt ly ghép va nan trén phan mém Agisoft metashape. T &nh tryc giao (Orthomosaic), tién hanh sé hoéa/giai doan
trwc tiép trén anh, bién tap ban dd bang MicroStation; sir dung Gcadas dé thdng ké dién tich. K&t qua nghién ctru da
thanh lap dwoc ban db ty 1& 1/500 dam bao day da vé chéat lwong, mirc dd chi tiét phan loai st dung dét, giam sat tai
san trén dat phuc vu cong tac gidi phéng mat bang tai khu vwe nghién clru. Qua nghién clru cho thay thanh 1ap ban
dd gidi phéng mét bang tir anh chup béng may bay khéng ngwdi lai (UAV) [a cong nghé hiéu qua v& mat san phdm,
thoi gian, gia thanh va xu hwéng phét trién cong nghé...

T khéa: Cong nghé UAV, ban db gidi phéng mat bang.

Application of Unmanned Aerial Vehicle Technology (UAV) in Building Cleanrance Map

ABTRACT

The large scale map, an indispensable and important document is the basis for making compensation, support
and resettlement plans when implementing land acquisition. The objective of this study was to use unmanned aerial
vehicle (UAV) technology to create maps for ground clearance. The research conducted field survey using DJI
Phantom 4 Pro UAV and 20MP CMOS digital camera synchronized with the aircraft. Images were collaged and
edited by Agisoft metashape. From orthomosaic images, digitization/interpretation was performed directly on the
image, the map edited by MicroStation, and Gcadas used to calculate the area. Research results have established a
map of 1/500 scale, fully ensuring the quality and detail of land use classification and monitoring of assets on land for
ground clearance work in the area research. Research shows that clearance map by unmanned aerial vehicles (UAV)
was an effective technology in terms of products, time, cost and technology development trends.

Keywords: UAV technology, clearance map.

manh trich do dia chinh thé hién ding hién
trang st dung dat, cong trinh va cac tai san

1. DAT VAN DE

Ban d6 1a tai litu quan trong khong thé
thiéu, 1a co s6 quan trong xic dinh dién tich,
thong ké nha 4, tai san khac gén lién véi dat dé
lap phuong an bdi thudng, hé trg, tai dinh cu
khi thuc hién thu héi dat; Ban d6 phuc vu cong
tac giai phong mat bang thuong dudc lap 6 ty 1é
lén (ban @6 giai phéng mit bang), ban chat la

khac gén lién véi d4t tai thoi diém thuc hién du
an. Tuy nhién, ngoai cac yéu t6 ndéi dung can thé
hién nhu trén ban dé dia chinh hodc manh trich
do dia chinh thi khi thanh lap ban d5 c¢6 thé
chon ty 1& 16n hon mot bac so v6i quy dinh cho
pht hdp v6i quy md dién tich thia dat (Bo Tai
nguyén va Moi trudng, 2014); déng thdi chud
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trong dén cac yéu té ndi dung khac nhu tai san,
tinh ch&t tai san, cAy cdi, hoa mau trén dat..
(goi chung l1a tai sdn trén dat) vi giai phéng miit
bang 1a qua trinh thuc hién cac cong viéc lién
quan dén viéc di doi nha ctia, ciy céi, cac cong
trinh x4y dung va mé6t bo phan dan cu trén mot
phan dat nhat dinh duge quy hoach cho viée cai
tao, mé6 rong hodc xay dung mot cong trinh méi.
Thuc t€& trién khai cong tac nay cho thay, tién do
thuc hién du an va viéc giam sat su thay d6i cac
tal san trén dat trong thoi gian giai phéng mat
bing 1a mot ap luc 16n d6i v6i nhiing ngusi lam
cong viéc nay.

C6 nhiéu phuong phap dé thanh lap ban d6
ty 1& 16n nhu phuong phap do vé truc tiép § thuc
dia bang may toan dac dién ti, phuong phap st
dung céong nghé GNSS do tuong dé1 hodc
phuong phap st dung anh hang khéng két hop
v6i do vé truc tiép 6 thuc dia. Hién nay § Viét
Nam, ban d6 ty 1& 1/500 chu yéu st dung
phuong phap do vé truc tiép ¢ thuc dia bing
may toan dac dién td, tuy nhién phuong phap
nay ton nhiéu thdi gian, chi phi cao, tién d6 thi
cong phu thudc vao diéu kién thoi tiét. Viéc ap
dung céng nghé may bay khong nguai 1ai (UAV)
la giai phap hiéu qua vé mat san pham, thoi
gian, gia thanh trong thanh lap ban d6 ty 1é 16n
phuc vu cong tac giai phéng mét bang.

2. PHUONG PHAP NGHIEN CUU
2.1. Vat liéu, thiét bi phuc vu nghién cttu

- Tu liéu anh chup tit may bay khong nguai
lai (UAV);

Hinh 1a. Thiét bi bay khong ngudi lai
DJI Phantom 4 Pro
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- May bay khong ngudi 1ai DJI Phantom 4
Pro, tam chup anh UAV dugc dinh vi bang céng
nghé GNSS dong (SQ-GNSS), may anh k§ thuat
s6 CMOS 20MP déng b cuing may bay va cac
phan mém xu 1y, ghép anh (Agisoft metashape
1.5.2), phan mém bién tap ban d6 (MicroStation),
phin mém thong ké dién tich (Gcadas).

UAV la thiét bi bay dudc diéu khién tir xa,
¢6 kha ning mang may anh k§ thuat s6 dé chup
dugc anh mit dat véi do phan giai cao tit vai
centimet véi thoi gian bay dén vai gid lién tuc,
vi vay day thuc su 1 cong nghé hiéu qua vé mat
san pham, thdi gian, gia thanh dé phuc vu céng
tac thanh lap ban d6 véi do chinh xac cao.

2.2. Phuong phap nghién ctu

2.2.1. Phan tich ly thuyét

Phan tich théng ké cac quy trinh xt 1y anh,
cic thuat toan khép anh dang duge ap dung.
Lua chon phuong an t6i vu dé dadm bao phu hop
v6i diéu kién trién khai nghién ciiu.

2.2.2. Phuong phap thuc nghiém

Khio sat cong tac bay va chup anh tit may
bay khong nguoi 1ai. Cong tac khao sat duge
tién hanh tai thuc dia trong pham vi cta Du an
mé rong Trudng trung cAp nghé Au Lac thudc
x& Phuong Liéu, huyén Qué Vg, tinh Bic Ninh.
Dién tich dat nghién cttu khoang 30ha, dudc st
dung dé thiét ké xay dung hé théng phong hoc,
co s6 thuc hanh nghé, nang cip bai tap xe va
khu vuc thi sat hach lai xe 6 t6.

Hinh 1b. Camera ky thuat sé
cua Phantom 4 Pro
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Hinh 2. Ranh gi6éi khu vuc nghién ctu

2.2.3. Phuong phap tham van

D6 chinh x4c ctia ban @6 duge thanh lap tu
cong nghé UAV phu thudc vao phidn mém va
thuat toan xi ly anh duge stt dung. Hién tai ¢
Viét Nam dang st dung mot s6 phadn mém (ca
ban quyén hodc mién phi) cia cac hing cung
cap UAV nhu: SFM_georef, Pix4D, Postflight,
Agisoft metashape.. Viéc lua chon phian mém
phu hgp cdn phai tham khao y kién tu cac
chuyén gia trong linh vuc xi 1y anh, cac nha
cung cap thiét bi bay va cong nghé bay chup anh
bing may bay khong ngudi 14i dé c6 dinh huéng
té6t hon trong viéc lua chon thiét bi va phan
mém dé thuc hién nghién ciu.

2.2.4. X Iy sé6 liéu

- St dung phin mém Agisoft metashape
1.5.2 dé xtit 1y ghép, nén anh, tao anh truc giao
(Orthomosaic).

- St dung phan mém MicroStation, Famis
dé s6 hoéal/giai doan anh va bién tap ban do;
thong ké dién tich bing phan mém Gcadas.

3. KET QUA NGHIEN CUU

3.1. Quy trinh thanh lap ban d6 bang céng
nghé UAYV tai khu vyc nghién cttu

Can cti phap 1y, muc dich, yéu cau, néi dung
can thé hién trén ban d4 khu vuc nghién ctu

dugc ap dung theo Thong tu 25/2014/TT-
BTNMT ngay 19/5/2014; Thong tu 27/2018/TT-
BTNMT ngay 14/12/2018 va Thong tu 07/2021-
TT-TNMT ngay 30/6/2021 ctia Bo Tai nguyén va
Mbéi truong. Tai khu vuyc thyc nghiém, nhém
nghién ctiu tién hanh theo hinh 3.

3.2. Thiét k& ky thuat va xtt ly két qua
bay chup

3.2.1. Thiét ké ky thuit

a. Tinh toan théng sé6 chup anh

- D6 chong phu anh: Khu vuc do vé c6 dia
hinh tuong d6i bing phing, do vay d6 phu doc
va pht ngang cta anh dugc chon 6 mtc 75%
(Aerotas, 2020).

- Db phan gidi anh: Vé6i muc tiéu thanh lap
ban d6 6 ty 1& 1/500, d6 phan gidi anh mat dat
(GSD) can dat dudc nhu sau: GSD = mp/2 = 5cm.

Trong d6: M: Mau s6 ty 1é ban d5. Néu
M =500, ta c6 m, = 0,2 x M = 10cm

Dé dam bao duge diéu kién nay, cin ct vao
dac diém dia hinh khu vuc nghién ctu, chiéu
cao bay chup anh dudc chon 13 150m, tuong tGng
d6 phan giai anh mit d4t GSD 14 4,11cm.

b. Thiét ké diém khéng ché anh va tiéu khong
ché anh

Vé6i pham vi khu do, téng s6 diém khéng
ché€ anh (GCPs) can thiét k& 1a 10 diém. Cac
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diém GCPs dugc do néi véi cac moc giai tich 1 trén gidy bat, kich thudc 60 x 60cm véi hai
cta khu vuc do vé bing phuong phap dinh vi ~ mau vang - den.

GNSS, d6 chinh xac vi tri toa do tuong duong ¢ Bay chup 4nh

v6i @6 chinh xac cua diém dudng chuyén do vé _ Lap k& hoach bay chup anh: Cac théng s&
cdp 2. Vi tri cAc diém GCPs dudgc thé hién tai bay chup, gdm: do phd phtt trum, chiéu cao bay
hinh 5, toa d6 cac diém GCPs dugc thé hién tai  chup.. dugc tinh toan trén trén phin mém didu
bang 1. Tiéu khong ché& anh dudc thiét k& va in khién bay DJI GS Pro (Hinh 4).

Xay dung thiét ké - Khéo sét, thu thap, danh gia, phan loai tai liu;
ky thuat - dw toan . A LA Lo A .
- Xay dwng thiet ké ky thuat, dy toan

\ 4

- Bay chyp anh
- Kiém tra, danh gia chét lwong anh
- Xuét anh tryc giao dé& phuc vu 1ap ban dd

Cong tac bay chup

v
Chén doan anh - Giai doan/sb hda cac dbi tuowngj ctia ban db tw
ndi nghiép anh tryc giao;
- Kiém tra, danh gia két qua da giai doan
A
Céng téc - Péi soat thEPc dia két hop do vé bd sun'g;
ngoai nghiép - Chinh ly, bd sung cac ndi dung con thieu trén
ban do
v
X ly, bién tap - Hoan thién ndi dung, bién tap ban d6
v

- Danh gia chét lvong ban do;

Hoan thién ban db e e TS e
- Hoan thién cac sai sét néu cé

A

- Kiém tra, nghiém thu san pham;

Kiem tra, danh gia - Ban giao san phdm dé dwa vao st dung

Hinh 3. So d6 thanh 1ap ban dé bang UAV tai khu vuc nghién ctu

50 N/A Y

Au lac C1 4 Au lacC1

a iype

Advanced Settings

rlap Ratio
Frontal Overlap Ratio
Altitude(m)

Cours e . ) .
g -
4 D aie ance  Estimated Tir

4371 m 15m22s

Hinh 4. Thiét ké cac thong sé bay chup trén DJI GS Pro
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Bang 1. Toa do6 cac diém khéng ché& anh

. Toa do
Tén moc

X (m) Y (m) H (m)
KCA1 2342019.521 567015.492 5.790
KCA2 2341719.717 567115.373 6.094
KCA3 2341652.219 566661.568 5.816
KCA4 2341612.262 566377.148 5.730
KCA5 2341898.421 566312.297 4.680
KCA6 2341835.762 566539.515 5.358
KCA7 2341975.904 566748.276 5.554
KCA8 2341827.854 566850.429 5.262
KCA9 2341683.014 566877.882 5.916
KCA10 2341965.880 566552.687 4.123

JKCA10

Hinh 6. Uéc tinh dé chinh xac anh bay chup trén phan mém Agisoft
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- Bay chup anh trén thuc dia

Dé dam bao an toan, hiéu qua bay chup,
phu hdp véi diéu kién khu vuc nghién ctiu, may
bay dugc cat canh tai hai vi tri (Start 1 va Start
2 - Hinh 5) va bay chup anh 6 ché& d6 anh lién
tuc (continuous capture). Thoi gian bay chup
dugc phan mém uée tinh 1a 15 phiit.

Cac diém GCPs duge danh ddu trén khu vuc
do vé (Hinh 5) trudc khi tién hanh bay chup anh.
Viéc bay chup dudc thuc hién theo ding tiéu
chuén an toan bay va k& hoach bay da thiét ké.

Két thic qua trinh bay chup anh, thu duge
211 tdm anh § dinh dang (*.JPG), dung lugng
mobi tdm anh trung binh khoang 8Mb.

3.2.2, Xir ly anh sau bay chup
a. Danh gia chat lugng anh tién xit Iy

Panh gia chét lugng anh tién xt 1y dé kiém
tra so b chat lugng trude khi xi ly. Chat lugng
anh dugc danh gid trén phian mém Agisoft
metashape va udc tinh d6 chinh xac dua vao
cong cu Estimate Quality images (Hinh 6).

Két qua kiém tra cho thdy c6 211/211 bic
anh chup dat chat lugng tot (dat 100%), ddm bao
yéu cau st dung thanh 1ap mé hinh DSM va anh
truc giao. Anh chat lugng kém nhat c6 sai s6 1a
0,7652279 (> 0,5, gi4 tri toi thiéu), diéu nay cho
thay cong tac thiét ké& bay chup dat yéu cau.

Parameter

Hinh 7. Chuyén d6i toa d6 tam anh vé hé toa dé dia phuong (VN2000)

w4 Bachlinh_2019.2psx” — Agisoft Metashape Professional

1 Dy_od..
(1 pao.

Scale Bars «  Distance (m)

Hinh 8. Pam may diém dugc tinh toan tit anh chup
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\d BacNinh_2019.2.psx" — Agisoft Metashape Professional

+ Distance (m) Error (m)

N . . - o A . ~ 3 N 2 o R o R Y N
Hinh 9. Vi tri cac diém khdng ché nan anh va cac diém kiém tra mé hinh

\d Bachinh 2018 2.ps" — Agisoft Metashape Professional

BRERE %

rthing (m)

[ oa_o4.

Markers

Hinh 10. Nin anh trén phan mém Agisoft tai diém GCP 05

b. Ghép anh

UAV st dung cong nghé dinh vi GNSS dé
x4c dinh toa d6 tAm chup anh trong hé toa dd
WGSS84. Do vay, truée khi xti Iy anh, can thiét
1ap hé toa d6 dia phuong cho project phu hgp véi
khu vuc do. Khu vuc nghién ctu thubc tinh Béc
Ninh, do vay c6 kinh tuyén truc phu hgp la
105°30’ (Hinh 7).

Anh sau khi bay chup dugc ghép tu dong
bing phan mém theo thuit toan Structure
From Motion (SFM). Ch4t lugng ghép anh dudc
chon 6 ch& dd trung binh, s§ lugng diém dic

trung dé ghép anh la 40.000 diém, s§ luong
diém so bo dung dé tinh toan dadm may diém
(Point cloud) 14 4.000 diém (Hinh 8).

c. Nédn anh theo diém khéng ché anh

Téng diém khéng ché anh da xay dung 1a 10
diém, tuy nhién sau khi kiém tra c6 01 diém
khong dat yéu cau vé do chinh xac nén da dugc
loai bd, st dung 07/09 diém con lai lam diém
khéng ché& nin anh (GCP) va 02/09 diém dugc st
dung lam diém kiém tra mé hinh (CP). Vi tri cac
diém GCP va CP duge phan b8 nhu trén hinh 9,
cac diém KCA6 va KCA9 (tiéu mau vang) dugc
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chon 12 hai diém CP; cac diém con lai (tiéu mau
d6) dugc chon 1a diém GCP.

d. Binh sai khéi anh va tao mé hinh dam
may diém
Binh sai tam giac khong gian anh, tao md
hinh ddm may diém 3D (3D points cloud) duge
thuc hién tu dong trén phan mém Agisoft. Sau
khi binh sai khéi 4nh chinh x4c. M6 hinh dam
may diém 3D dugc thanh lap véi chét lugng
chay md hinh d mtic 46 trung binh (medium).
Két qua thanh lap mé hinh ddm may diém 3D
6 téng s6 diém 1a 14 079 372 diém (Hinh 11).
f. Thanh lap mé hinh s6 bé mit va anh truc giao
Pé thanh lap anh truc giao cho khu vuc do vé,

mo hinh s6 bé mét (DSM) dudc thanh lap ti dam
may diém 3D (Hinh 12). Sau d6 tit m6 hinh s6 bé

A BacNinh ft Metashape Professional

mit DSM, tién hanh thanh lap anh truc giao 6 d6
phan gidi khong gian anh 5cm (Hinh 13).

g. Danh gia dé chinh xac

Sau khi ghép anh, méi diém nim trong
ranh gi6i khu vuc nghién ctiu duge tinh toan tu
9 anh (Hinh 14), khu vuc ngoai ria khu vuc bay
chup anh s& c6 d6 phu trum nhd hon. Két qua
thuc nghiém cho thay d6 pht trum anh du mat
d6 va khéng c6 diém thung nao trén mé hinh
DSM sau xt 1y anh, sai s6 tam chup 16n nhat 1a
8m. Diéu nay phan anh khi st dung UAV véi
phuong phap dinh vi tdm chup GNSS tuyét dsi
sé& cho sai s6 tam chup 16n, khéng dap tng dugc
yéu cau do chinh xac do vé thanh lap ban do dia
hinh ty 1é 16n. Do vay, trén mat dat can thanh
lap cac diém khéng ché anh dé gidm thiéu su
anh hudng cta sai s6 nay.

Hinh 12. M6 hinh s6 bé mit
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Hinh 14. P$ pht trum anh

M5 hinh s6 bé mit duge danh gia do chinh
xac théng qua cac diém khéng ché nin anh va
cac diém kiém tra. Dua vao d6 léch toa d6 cua
CPs do dac va lay trén DSM, st dung sai s&
trung phuong (RMSE) tinh toan cho sai s6 toa
d6 X, Y, Z, XY va XYZ theo cong thic sau:

n

Z(XDSM - XCPi )2

RMSE_ = =1 1)
n
n 2
2 (Yo o)
RMSEy ={[= ()
n
n 2
Z(ZDSM - ch )
RMSE_ ={|= 3)
n

RMSE,, = [RMSE? + RMSE? + RMSE?

4

n>9

Hinh 15. Sai s8 vi tri tAm chup anh

Trong d6: RMSE: Sai s6 trung phuong;

P A 3 R R N N
n: Tong s6 diém kiém tra; X , va Xpgy, Y, va

Yosw» Zep VA Zpgy: Thanh phan toa do tuong tng

theo huéng truc X, Y, Z ciia diém kiém tra va
diém tuong tGing trén mé hinh DSM.

Két qua xt 1y cho thdy cac diém khong ché
anh dudc tinh todn qua qué trinh binh sai khoi
anh cho d6 chinh x4c cao, sai s6 16n nhat dat
duéi lem (Bang 2).

M6 hinh s6 bé mit duge kiém tra, danh gia
bdi 02 diém KCA06 va KCA09. Két qua danh
gia cho thdy, sai s6 16n nhét tai diém kiém tra
KCAS®6 véi sai s6 thanh phéan toa do X 1a -9,3cm
va Y la -2,86cm, sai s6 vi tri mat bing trén mé
hinh dat 9,73cm. Sai s6 nay niam trong khoang
g161i han cho phép (Bang 3).

S6 liéu bang 3 cho thay, khi dinh vi tam
chup cho UAV bang GNSS cho sai s6 thanh
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phan vé d6 cao 16n hon sai s6 vi tri méat bang.
Tuy nhién, véi ban d6 giai phéng mit
bing, thanh phan vé cao d6 diém it dugc quan
tam. Do vay, khong anh hudng dén két qua
nghién ctu.

Ngoai viéc danh gia mo6 hinh thong qua cac
diém GCP va CP, d6 chinh xéc tong thé ctia mo
hinh dugc danh gia bang sai s6 trung phuong
RMSE. S6 liéu bang 4 cho thay, cac chi tiéu sai
s6 déu dat yéu cau cho phép.

Bang 2. D$ léch toa d6 cac diém khong ché nin anh

Do léch toa dd (cm)

Tén diém
dX dy dxy dz
KCA1 0,12 0,25 0,28 -0,18
KCA2 -0,17 -0,13 0,21 0,01
KCA3 -0,22 0,20 0,30 -0,07
KCA4 0,06 -0,26 0,27 0,02
KCAS 0,05 0,27 0,27 -0,02
KCA7 -0,44 -0,63 0,77 0,09
KCA8 0,59 0,29 0,66 0,08
Bang 3. Po léch toa do cac diém kiém tra mé hinh
Tan didm Do léch toa dd (cm)
dXx dy dxy dz
KCAs -9,30 2,86 973 12,42
KCAo -4,02 2,60 4,79 7,43

Bang 4. Sai s6 trung phuong cac diém khéng ché va diém kiém tra

Sai sb trung phwong RMSE (cm)

Sé diém Ghi chu
mx my Mxy mz
7,16 2,73 7,66 10,23 Diém kiém tra mé hinh
7 0,30 0,32 0,44 0,08 Diém khéng ché nén anh

@ 13cm
@ 10,4cm
O 7,8cm
O 5,2cm
@ 2,6cm
e Ocm

@ -2,6cm
@ -5,2cm
@ -7,8cm
@ -10,4cm
@ -13cm

x 700

® Control points T Check points - 1

200 m

Hinh 16. Sai s6 vi tri cac diém GCP va CP
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Hinh 17. Giai doan anh, bién tip ban do trén phan mém Microstation V8

Su phan b6 cac diém GCP va CP trong khu
vic nghién ctu duge thé hién tai Hinh 16, véi cac
elip thé hién sai s6 vi tri diém (dxyz). Sai s6 16n
nh4t tai diém kiém tra KCA6 1a dxy = 9,73cm.

3.3. Thanh lap ban d6 tit anh

3.3.1 Bién tap ban dé theo két qua giai doan

- Dit liéu anh truc giao xuat ra tit phan
mém Agisoft dudc dua vao phian mém
Microstation V8 dé s§ héa va bién tap thanh
ban d6. Cac d6i tugng ctia ban do, viéc phan 16p
cac d6i tugng trén ban db sé cia khu vuc nghién
ctu duge thuc hién theo quy dinh tai Thong tu
25/2014/TT-BTNMT va Théng tu 27/2018/TT-
BTNMT ctia B6 Tai nguyén va Mo6i trucng
(Hinh 17).

Hinh 18 thé hién cac thia d4t duge gn tAm
thita, v6i cac thong tin gbm: sd thia, dién tich,
ma loai st dung dat, tén chu st dung... Ngoai
ra, mdi thita dugc gan cac théng tin trong di
liéu thudc tinh cta thiia nhu: tai san trén dat,
mét s§ dic diém lién quan dén thiia d4t, tai san
trén d4t nham phuc vu cho céng tac giai phéng
méit bing. Bang phuong phap nay, trong qua
trinh thuc hién cong tac giai phéng mét bing c6
thé st dung ban d6 da thanh lap két hop véi dit
litu anh chup td UAV dé kiém tra, giam sat
hién truong, dac biét d6i véi tai san trén dat dé
tranh sy phat sinh tai san sau khi c6 thong béo
thu hoi dat.

3.3.2. Déi soat, hién chinh két qua

Khi st dung anh truc giao c¢6 do6 phan giai
khéng gian 5cm hoan toan cé thé biét duge hién
trang st dung dat trén khu vuc do vé. Ngoai
nhiing d6i tugng da gidi doan dudc ti anh, mot
s6 doi tugng khé giai doan do bi che khuit hoic
d& bi nham 1an sang déi tuong khéc... duge kiém
tra thuc dia va do dac b6 sung.

Trong nghién ctu nay, cac diém do b8 sung
dudc thuc hién bang cong nghé do déng thoi gian
thuc (GNSS/RTK) bang viéc st dung may do
Q-GNSS. Tram cd s6 (base) duge dit tai diém
GCP 02 va khéi do tai diém GCPO1. Cac diém do
dude xuét ra dudi dang (X, Y, H, Code) va chuyén
lén ban vé dé bién tap ban db clng véi cac diém
14y tit anh truc giao thanh lap bang UAV.

Dé c6 thong tin st dung d&t chinh xac cua
cac thita d&t noéi trén, c6 thé tién hanh doan
doc diéu vé truc tiép trén thuc dia. Sau khi thu
thap dudc dii liéu chinh xéc, cac khoanh dat
duge kiém tra va gan lai thong tin st dung dat
(Hinh 20).

3.3.3. Théng ké dién tich dat

Ban d6 sau khi thanh 14p trén phin mém
Mircostation, Famis duge danh s6 nhén thta
dat, gan dii liéu thudc tinh, tinh toan dién tich
thiia dat. Viéc thong k& bao cao cac loai su
dung dat dugc thuc hién ty dong trén phan
mém Gceadas.
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Hinh 20. Khu vuc cin do b6 sung s6 liéu

Bang 6. Bang thong ké dién tich dat phuc vu GPMB

Dién tich thu hdi theo loai dat (m?)

To Dién tich Dién tich  Dién tich DAt DAt ] Dét co s6 DAt DAt
ban (m?) thu hoi con fai chuyén giao Dét san xuét thwong xay dwng
ab (m) (m) tréng lua théng thay loi  phi nong nghiép mai co s&
(LUC) (DGT) (SKC) DV (TMD) GDBT (DGD)
1 129503.6 111241.7  18261.9 101418.7 6053.0 3770.0 0.0 0.0 0.0
2 143855.7 131585.4 12270.3 118573.0 7845.2 5167.2 0.0 0.0 0
3 110011.3 86871.6 23139.7 16628.0 8712.8 1813.3 20190.7 658.0 38868.8
Téng 383370.6 329698.7 536719 236619.7 22611.0 10750.5 20190.7 658.0 38868.8
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Téng dién tich do vé hién trang 1a 38,3ha,
dugc bién tap trén 03 tu ban d6 ty l& 1/500.
Trong d6, dién tich do vé theo du an can thu héi
14 32,9ha, dién tich ving dém va phu bién con
lai 1a 5,4ha. Dién tich d4t thu héi phuc vu du an
cht yéu l1a dat néng nghiép (Bang 6).

3.3.4. Panh gia chat Iuvong ban do

Ch4t lugng ban d6 san pham duge danh gia
thong qua hinh thtc, mic d6 ddy du cta noi
dung; su thong nhat vé ky kiéu loai dat; mdc do
chinh xac cac thuia dat trén ban do; mtc do sai
léch dién tich cac loai dat gitia ban dd véi so lidu
trong hd so quan ly.

Theo Bo Tai nguyén va Moi trudng (2014),
d6 chinh xac caa cac diém dic trung trén dudng
ranh gi6i thtia dat cAn dam bado sai s6 trung
phuong vi tri diém khong 16n hon 0,2mm theo ty
1é ban @, trong khi nghién ctiu da st dung tu
liéu anh d6 phan gidi 5cm nén chi tiéu sai s6
nay hoan toan dam bao.

4. KET LUAN

Trong nghién ctu nay, cac tac gia da tién
hanh khao sat thuc dia, tinh toan cac théng so,
lap ké hoach bay va chup anh bang UAV; St
dung may anh ky thuat s6 CMOS 20MP déng bo
cung may bay khong ngudi 141 DJI Phantom 4
Pro. Anh s6 sau khi chup dugc ghép, tao anh truc
giao bing phAm mém Agisoft metashape 1.5.2.

Tu anh truc giao (Orthomosaic) d6 phan
gial méat dat 4,11cm, tién hanh s6 héa truc tiép
trén anh va bién tap ban d6 bang phan mém
MicroStation; st dung phdm mém Gceadas dé
thong ké dién tich. Két qua nghién ctiu da
thanh 1ap dudc ban d6 giai phéng mat bang ty 1é
1/500 tai dy an nghién ctu thuéc xa Phuong
Lidu, huyén Qué& V&, tinh Bic Ninh dam bao
diy dua vé chat lugng, mtic do chi tiét phan loai
st dung dat theo Thong tu 25/2014/TT-BTNMT
va Thoéng tu 27/2018/TT-BTNMT cua Bo Tai
nguyén va Moi trudng.

St dung cong nghé UAV thé hién nhiéu uu
diém nhu: rat ngén thoi gian thanh lap ban db
ty 16 16n, quéa trinh xt ly anh dé thanh lap ban
d6 c6 nhiéu cong doan tu dong nén han ché sai

s6t va su can thiép ctia con ngudi; cong nghé nay
con phut hop cho khu vuc khé tiép can hodc méi
truong nguy hiém. Tuy nhién han ché khi st
dung cong nghé nay d6 1a phai dugc cAp phép ti
Cuc tac chién truée khi bay chup; Can do vé bd
sung cho nhiing khu vuc bi che khuat.
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