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CONG NGHE UAV TRONG XAY DUNG BAN PO CHUYEN PE
PHUC VU QUY HOACH CAP THOAT NUOC NHAM QUAN LY
BEN VUNG PO THI - THUC NGHIEM TAI KHU VUC QUAN LE CHAN,
THANH PHO HAI PHONG

Tran Hong Hanh
Truong Pai hoc Mé - Dia chat
Tém tit
Ban do chuyén dé la cong cu quan trong dé thiét ké va thi cong hé thong cong trinh. Cdc thiét
bi bay khéng ngueoi ldi (Unmanned Aerial Vehicles - UAV) ¢é nhiéu wu diém nhie chi phi thap, dé
phdn gidi cao, quy trinh bay chup, xir Iy anh nhanh, do chinh xdc cao va dé dang tao dir liéu 3D.
No ddc biét thich hop voi nhitng dyw an thanh ldp ban dé cho nhitng khu viee nho hodc cac vung
khdo sdt khéng thé tiép can dwoc bang cac phwong phdp do dac truc tiép. Muc tiéu ciia bai bdo la
ving dung cong nghé UAV trong thanh Idp ban d6 chuyén dé phuc vu ldp quy hoach dé quan Iy cdp
thodt nuée dé thi, cu thé la & khu viee qudn Lé Chan, thanh phé Hai Phong. Cac budc dwoc tién
hanh cu thé nhie bay chup dnh va do khong ché ngoai nghiép, xir Iy anh khoi anh, thanh ldp ban
a6 chuyén dé va danh gid ¢ chinh xdc. Tir san pham ban d6 phuc vu quy hoach cdp thodt meée
nay sé gép phan xdy ding khu viee trong giai doan tiép theo véi phirong dn quy hoach khai thac,
phat trién hiéu qua va bén viing.
Tir khéa: UAV; Ban d6 chuyén dé; Cap thoat nudc; Phat trién bén vimg; Hai Phong.
Abstract

UAV technology in building thematic map for water supply and drainage in order to
sustainable management - A case study in Le Chan district, Hai Phong city

Thematic maps plays an important role in the engineering design and construction. There
are many advantages of Unmanned Aerial Vehicles (UAV), such as low cost, high resolution, fast
image processing, high accuracy and easy 3D data creation. It is particularly suitable for mapping
projects in the small areas or inaccessible survey areas by direct measurement methods. The aim
of this paper is to apply UAV technology in establishing the thematic map for urban water supply
and drainage planning. The case study is the Le Chan district of Hai Phong city. Specific steps
were carried out such as taking the images, surveying the control points, processing the block of
images, establishing the 1/2000 topographic map and assessing the accuracy. This map of water
supply and drainage planning purpose will contribute to the construction of the area in the next
phase with the efficient and sustainable planning, exploitation and development.

Keywords: UAV; Thematic map; Water supply and drainage; Sustainable development; Hai
Phong.

1. Mé dau

Ban d6 chuyén dé 14 ban dd chi thé hién mot hay mét s6 dbi tuong, mot phﬁn cua cac ddi
tugng, hién tuong tu nhién, kinh té-xa hoi cu thé, riéng biét. So v6i cac loai ban do dia 1y chung
thi dbi twong ctia ban db chuyén dé phong phu va da dang hon vé chu dé, thé loai va phuong phap
biéu hién. Khi ban do dia Iy chung thé hién déng déu cac yéu t6 nodi dung thi ban dd chuyén dé co
su phan chia 6 rét ndi dung chinh va phu. No6i dung chinh can 1am sang t6 va yéu té phu thudc
phuc vu cho viéc 1am rd ndi dung chinh. Ban db chuyén dé di sau phan anh nhitng noi dung bén
trong cua ddi trong va sir dung ki hiéu phi ty 1¢ 1a chinh [1].
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Céc ban d6 chuyén d& cua timg ving mién, ca nude, timg khu vuc, timg phan chiu luc hay
ca quy md toan cu déu dong gbp réat 16n va c6 hidu qua cho viéc quy hoach, xay dung, phat trién,
khai thac va bao vé tai nguyén thién nhién, ngudn lao dong ciing nhu tai nguyén kinh té-xa hoi cia
timg qudc gia va toan thé gioi.

Céc thiét bi bay khong nguoi lai (Unmanned Aerial Vehicle - UAV), tir khi méi ra doi,
thuong duoc st dung trong cac muc dich quan su. Ngay nay, chung dd dugc thuong mai hoa va
rmg dung rong rdi ¢ nhiéu linh vuc khac nhau. Ung dung UAV bay chup anh dia hinh c¢6 nhiéu wu
diém ndi troi so v6i phuong phép sir dung méay bay c6 ngudi lai truyén théng. Uu diém ndi bat nhat
1a chi phi thap, d6 phan giai cao, quy trinh bay chup, xir Iy anh nhanh, chinh x4c cao va dé dang tao
dir lidu 3D, dic biét thich hop voi nhitng du an thanh 1ap ban d6 cho nhimg khu vuc nho hodc cac
vung khao sat khong thé tiép can duoc bing cac phuong phap do dac truc tiép [2, 3].

Trén thé gidi, viéc nghién ctru va sir dung anh UAV trong thanh 1ap ban d6 rat hitu ich [4, 5,
6,7, 8]. Nghién ctru [4] diéu tra kha ning ciia UAV trong viéc san xuat ban dd s6 va danh gia do
chinh xac cua viéc 1ap ban dd bﬁng UAV. Ba mang Iuéi thoat nudc da dang dugc thiét ké va trién
khai k¥ thuat s6, cho phép phan tich kich ban vé chi phi va lgi ich vé giam thiéu x6i mon tiém nang
[5]. UAV chi phi thap c6 thé cung cap thong tin khong gian rat chi tiét, cap nhat cho cac khu vuc
nho ngoai quy hoach khi can thiét [6]. Tac gia Azmi va nnk. [7] danh gia d6 chinh xac va so sanh
giita viéc 1ap ban dd dia hinh sir dung anh UAV tich hop v6i anh hang khong va anh vé tinh. Két
qua ctia nghién ctru [8] ¢6 thé duoc sir dung 1am tiéu chudn cho viée thu thap dir liéu khong gian
dia 1y, trong d6 no co thé hd trg thanh lap ban dd cac ty 1& khac nhau.

Tai Viét Nam, cong ngh¢ UAV trong thanh 1ap ban dd, trong khao sat dia hinh, xay dung
mo hinh 3D,... rt da dang [9, 10, 11, 12]. M6 hinh 3D khu vuc bd dap hd Subi Hai, huyén Ba Vi
da duoc xay dung tir dir liéu anh UAV dugc chup tir thiét bi Drone Inspire 1 [9]. Bai bao [10] da
nghién ctru cac ché d6 bay UAV phu hop cho cong tac khao sat dia hinh cac cong trinh dang tuyén.
Ban dd dia hinh ty 18 1:1000 d dugc thanh 1ap khi sir dung dit 1iéu anh chup tir thiét bi bay khong
ngudi 1ai tai khu vuc huyén Thanh Tri, thanh phd Ha Noi [11]. Nguyén Qubc Long [12] da tién
hanh xay dyng mé hinh va danh gia d chinh x4c mé hinh s6 bé mit (DSM) tai mo 16 thién Déo
Nai véi 2 truong hop 14 chi str dung anh chyp tir UAV/PPK va sir dung anh chup tir UAV/PPK két
hop véi cac diém khdng ché mit dit (GCP).

Cong ngh¢ UAV dang dugc ing dung thanh cong va rong rii trong nhiéu linh vyc nhu cong
tac do dac thanh 1ap ban dd, giao thong, quy hoach xay dung, san xuét néng nghiép, dia chét, khai
thic mo va nghién ctru méi truong. Thém nita, cac phan mém mi ngudn mé va phan mém thuong
mai déu tich hop cac thuat toan STM, cho phép gan nhu hoan toan ty dong xir Iy anh, xay dung cac
san phim ban d6 (m6 hinh s bé mit, mo hinh s6 d6 cao, ban db truc anh, ban db 3D, video) [13].

Vi vay, viéc xdy dung ban d6 chuyén dé phuc vu cdp thoat nuéc nham nang cao hiéu qua
khai thac va quan 1y bén viing ctia khu vuc thuc nghiém sé co ¥ nghia cap thiét cao. Py sé& 14 noi
dung quan trong gitip cho cac nha quan 1y hoach dinh chinh séch, xay dung ké hoach va quy hoach
12 viéc 1am can thiét trong tinh hinh hién nay.

2. Cong nghé UAV va khu vue nghién ciru
2.1. Cong nghé UAV

Céu tao hé thong may bay khong nguoi lai UAV dé xdy dung ban db dia hinh dugc chia
thanh 3 thanh phan chinh 1a h¢ thong may bay, tram diéu khién mit dit va tram xur 1y anh tao mo
hinh sé mat dat [2].
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Hé théng may bay bao gdm: Than may bay, dau thu GPS, cam bién toc do gid, cam bién do
cao, cam bién 4p suat, cam bién cin bang va bd thu phat tin hiéu, ngoai ra trén may bay con mang
theo 1 qua pin ding dé cung cip ngudn dién cho toan bo cac thiét bi trén may bay. UAV duoc chia
ra 1am 2 loai chinh theo cdu tao 12 may bay canh cb dinh va may bay 1én thing nhiéu dong co xoay.

Céu tao cua tram diéu khién mit dat bao gom may tinh bang hodc dién thoai thong minh
dugc cai dat phan mém 1ap trinh bay va diéu khién bay. Tram xt 1y anh bao gdm may tinh tram
Workstations ¢ cu hinh manh dugc cai dat phan mém chuyén xir Iy anh may bay dé tao mo hinh
s6 mit dat. Cac ngudn sai s6 anh huong t6i két qua bay chup UAV gdm sai s anh, sai s6 méo hinh
kinh vat, sai s6 chiét quang khi quyén, sai s6 chénh cao dja hinh, sai s6 trong do anh (may moc, sd
liéu), sai s6 ctia phuong phap, d6 phén giai anh.

Phuong tién dugc st dung trong nghién ctru la UAV Phantom 4 RTK cuta hang DJI (Hinh 1)
c¢6 kha ning bay tu dong theo chuong trinh dinh san, d& dang cit canh va ha canh va c6 bo phan
do cac goc xoay ciia anh, x4c dinh toa d tdm anh theo phwong phap RTK. Cac thong sé bao gom
[14]: Tc d6 bay: 30-40 km/h; Kich thudc: 40 cm x 40 cm x 35 cm; Trong lwong: 1.391 g; Thoi
gian hoat dong tdi da 30 phut; Do cao bay chup tdi da: 70-250 m; May anh do phén giai 20 Mpx,
tiéu cuyu 8,8-24 mm.

);( Metashape Po

Hinh 1: UAV va phian mém ding trong thwe nghi¢m

Phan mém ding dé xir 1y 1a phin mém Agisoft Meta Shape (Hinh 1). Py 1a mot phan mém
do Nga san xuat, chuyén dé thyc hién nhiém vy ting day khdng ché anh, xay dyng mé hinh phuyc
vu cho viéc do dac trong trac dia cong trinh nén d6 chinh xac cao.

2.2. Khu vwc nghién ciru

Khu vue duge chon dé bay thuc nghiém la phudng An Bién thudc quan Lé Chan, thanh phé
Hai Phong (Hinh 2). Phudng An Bién c6 toa d6 20°51°18” Bic va 106°40°38” Dong, c6 dién tich
0,29 km?, dan sb 13 9.216 ngudi, mat do dan sb 31.779 ngudi/km?.

Day 1a khu vyc thudc trung tdm thanh phd, c6 mat do dan cu tuong d6i day, chu yéu 1a cac
nha tir 2 dén 5 ting va c6 mot s6 tuyén phd chay qua nhu Nguyén Dirc Canh, Mé Linh, Hai Ba
Trung, Cat Cut, Lé Chan va mot s6 cong trinh co quan try s& nhu trudng THPT Ngo Quyén, THCS
Ngb Quyén, Trung tdm gido duyc tir xa Hai Phong, Dén Ngh¢, dinh An Bién.

Hai Phong hién c6 3 hé thong song nudc ngot chinh gdbm Song Gia, Séng Ré va song Da Do
cung cip nudc cho sinh hoat, cho san xuét néng nghiép va cho cong nghiép trong toan thanh phd. Tuy
nhién, cac dong song nay dang bj 6 nhiém nghiém trong do 350 ngudn xa thai ra cic con séng nay.

Thuec té, viéc quy hoach va xay dung mang ludi cap va thoat nudc thanh phd Hai Phong noi
chung va quéan Lé Chén néi riéng chua hop 1y. Viéc quan 1y phdi hop giira cic nganh giao thong
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cong chinh va cac nganh khac chua chat ch€, da gay ra khong it nhitng khé khan va phtic tap trong
quan ly thoat nudc ¢ thanh phé.

Mang ludi céng thoat nude do thi trung tdm thanh phd Hai Phong 1a mang ludi cong tiép
nhan ca nudc mua, nudc thai va xa truc tiép ra cac kénh muong, ho, song ma khong qua xu ly. Mat
dd xay dung céng con thép, tap trung chu yéu & khu vuc do thi cti nhu quan H(‘Sng Bang, quan Lé
Chan, quan Ngb Quyén va quan Hai An. Cac khu vuc dang d6 thi héa c6 mang lu6i cong thoat con
ng va thuong khong dap tng duoc yéu cau thoat nude.

&

rat thip, chat luvong xudng cip nghiém tro

e \ AW

3. Két qua va thao luan

Trong nghién ctru nay, phuong phap do RTK duoc sir dung la phuong phap st dung may
GNSS RTK dé do cac diém trén thuc dia. May RTK c6 thé dung tram Cors dé thu toa do. Con
phuong phéap do anh s& thu nhan diém do trén phan mém sau khi da c6 anh binh d6 va DSM tir
viée xu 1y dir liéu UAV.

Néu trong bay chup anh thi diém Base 1a diém gbc cho UAV bay. Mi diém cét canh méay bay
¢6 1 diém Base. Diém nay do biang RTK va nhap vio may bay trudc khi bay. Con cac diém M sir
dung dé 1am cac diém khéng ché anh. Chung duogc st dung thém dé chuan dd cao va toa do hoic
ciing c6 thé sir dung dé kiém tra.

Trudc khi bay chup, 2 diém toa d0, dd cao dugc tién hanh do bé‘mg phuong phap GPS tinh
dé 1am diém dat Base trong qua trinh bay chup, do bd sung d6 cao dia hinh va do cac diém kiém
tra. Hai diém nay duoc dat AB-01, AB-02 c6 thé danh gia d6 chinh xac tvong duong vai diém giai
tich 2. Két qua thiét ké bay chup va diéu khién bang phidn mém chuyén dung ciia Phantom4-RTK
duoc mo ta ¢ Hinh 3.

Toa d6 tim anh chinh x4c duoc xir Iy bang file GPS trén UAV, file GPS trén base va file toa
d6 vé tinh trén tool RTKpost. Anh dugc xtr Iy trén phan mém Agisoft Metashape. Qua trinh xtr Iy
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sir dung 2 diém MO02 va M07 lam diém khdng ché.
9.

LQUANG
R

X

Camera Settings

Hinh 3: Thiét ké project bay chup

Binh dd anh duoc bay chup bang cong nghé UAV di duoc nin chuyén theo ty 1& quy dinh
ctia ban d6 can thanh 1ap. Dya vao hinh anh, mau sdc trén binh dd anh dé doan doc, sb hoa céac ddi
tugng vé ranh gidi sir dung dat, cac dbi twong chiém dat khong tao thanh thira dat nhu duong giao
thong, cong trinh thuy loi, dé diéu, song, sudi, kénh, rach va cac yéu t6 chiém dat khac theo tuyén.
Ngoai ra, con phan biét theo timg nhom 16p. C6 thé thiy riang, ndi dung ban d6 dugce dam béao tinh
hop 1y giira cac 16p cta dbi twong, bao toan vé vi tri khong gian ciia ddi tuong, cac ddi tuong tring
nhau vé hinh hoc phai dam béo tring khit tuyét déi.

Noi dung s hoa bao gdm cac nhom 16p chi yéu 1a 16p thity hé (séng, rach tu nhién, kénh
muong, hd ao,...); Lép giao thong (dudng bd, dudng sit va ddi tugng lién quan); Lép ranh gioi
thira dt (Ranh giéi thira dat, sé thir tu thira dat, dién tich thira dat) va 16p ghi cha, thuyét minh,
duong dia gidi hanh chinh cac cép.

Diéu tra ngoai nghiép di dua trén két qua s6 hoa, duoc doan doc tir anh mau nin thang ding
theo don vi manh ban dd, sau d6 in ra giéy dé ra thuc dia ngoai nghiép ddi soét, chinh sira. Nhitng
doan ranh giéi ma noi nghiép s6 héa khong phi hop voi hién trang sir dung dat ctia timg chu sir
dung, dong thoi x4c dinh bd sung nhing ranh gidi méi xuat hién, cdp nhat nhirng ranh gisi di bién
dong va xoa bo nhiing ranh gidi khong con phu hop trén thyc dia.

Két qua diéu tra, chinh stra bd sung thuc dia dugc cap nhat, téng hop va tryc tiép 1én binh d
anh theo quy dinh thong nhat va di chi ra duoc nhirng ranh giéi con thiéu, thira, khéng phu hop
v6i thyuc dia, dé noi nghiép chinh sira, bd sung cho phit hop vai hién trang sir dung dét ciia timg ho
gia dinh ca nhan va céc t6 chtc sir dung dat. Do mat d6 xdy dung cta khu vuc kha day, nén nhitng
khu vyc ngd hém, khong nhin r6 trén binh dd anh va do chinh xac khong cao khi léy tir DSM (do
gan cac ddi tuong cao tang) nén can thiét viéc phai do bd sung cc diém do cao bang phuong phap
GPS-RTK véi tram Base dit tai diém AB-02.

Trong pham vi khdi anh chyp & dd cao 120 m ¢6 12 diém do thuc dia bang phuong phap
GPS-RTK. Khi tinh toan dinh vi tuyét d6i dua vao 2 diém M02, M07 cac diém con lai dung dé
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kiém tra gilta Kkét qua do thyc dia va Kkét qua do vi tri mat béng trén anh Ortho va d6 cao trén DSM

(Hinh 4).

Hinh 4: Vi tri cdc diém kiém tra trén anh Ortho

Céc diém chi tiét dung dé kiém tra dugc phun 1én ban theo toa do phang 1én ban v&. Po cao
céc diém nay duoc ndi suy theo mo hinh s bé mit trén phin mém ArcSence. Toa d6 dugc trich
trén anh Ortho dya theo vj tri trén thuc dia. Két qua so sanh duogc thé hién & Béang 1. Két qua sai

sb ctia 12 diém thuc dia duoc thé hién & Béng 2.

Bdng 1. So sanh do Iéch vé toa dj, do cao tai cdac diém kiém tra

Tén dicm Toa d9, do cao do GPS-RTK Toa d9, do cao do trén anh
X Y H X Y H
MO1 2306876.084 596126.482 1.835 2306876.011 596126.405 1.831
MO03 2306957.166 596468.958 1.863 2306957.152 596468.885 1.946
M04 2306870.547 596624.012 2.310 2306870.467 596623.902 2.394
MO5 2307018.434 596812.844 1.727 2307018.386 596812.757 1.771
M06 2307052.641 596968.281 1.809 2307052.600 596968.226 1.801
MO8 2307283.008 596700.972 2.571 2307283.042 596700.884 2.599
M09 2307264.319 596578.879 2.290 2307264.349 596578.835 2.243
M10 2307215.153 596382.947 2.231 2307215.077 596382.861 2.157
Mi11 2307170.505 596173.400 2.278 2307170.555 596173.350 2.189
M12 2307041.322 596211.975 2.040 2307041.310 596211.887 2.034
Bdng 2. Sai sé ciia 12 diém do thuc dia
Tén diém Sai 50
mx my mp mh

MO1 0,026 0,073 0,0775 0,004

MO3 -0,072 0,014 0,0733 -0,083

MO04 -0,076 0,08 0,1103 -0,084

MO05 0,073 0,048 0,0874 -0,044

MO06 -0,036 0,041 0,0546 0,008

MO8 -0,081 -0,034 0,0878 -0,028
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Tén diém Sai 56
mx my mp mh
M09 -0,032 -0,03 0,0439 0,047
M10 -0,041 0,076 0,0864 0,074
Ml1 -0.006 -0,05 0,0504 0,089
Mi2 -0,087 0,012 0,0878 0,006

Trong bang két qua, sai s twong ddi nho, chii yéu dudi 10 cm. Sai sb nay dam bao yéu cau
thanh 14p ban d6 dia hinh ty 1& 1:2000 khoang cao déu 1 m. Mt trong nhiing yéu té giup nang cao
d6 chinh xac cua phuong phéap nay khi 4p dung trong diéu kién do thi 1a cac tuyén dudng déu co
bé mat on dinh nén viéc ndi suy do cao khi tao DSM chinh xac hon so v6i cac dia hinh c6 thyc phu
hodc nén dat. Tuy nhién, do cac khu nha cao lién nhau nén phuong phép sir dung anh trong thanh
1ap ban d6 van phai tién hanh do bd sung do cao trong cac ngd bi nha che khuat.

Co6 thé thdy rang tir két qua diéu v&, sd hoa trong nha, két hop véi diéu tra bd sung ngoai
nghiép nén viéc cdp nhat, chinh stra 1€n file da sb hoa noi nghiép va chuén hoa lai theo tung
nhém 16p theo quy dinh méi bién tap ndi dung ban d6 duoc tién hanh dé dang hon. Ban do
chuyén dé dugc thé hién kinh tuyén truc 105°45°, mui chiéu 3 d6, hé quy chiéu va hé toa d6 qudc
gia VN-2000. Khung va trinh bay ndi dung ban d6 thuc hién theo mau quy dinh cta ban d6 dia
chinh (Hinh 5).

¥ o e o in T 7
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Hinh 5: Bin dé chuyén dé phuc vu quy hoach cdp thodt nuwéc phwong An Bién,
huyén Lé Chén, thanh pho Hdai Phong
4. Két luan va kién nghi
Trong quy hoach néi chung va quy hoach cap thoat nudc néi riéng, ban do chuyén dé cé vai
trd vo cung quan trong. Thanh 1ap ban d6 chuyén dé 1a cong viéc thudng xuyén, chiém nhiéu thoi
gian, cong strc va kinh phi thuc hién. Viéc nghién ctru tim kiém phwong phap do vé thanh 14p ban
d6 ludn 1a van dé can thiét nham nang cao do chinh xac, giam cong sirc va thoi gian.
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UAV la phuong tién tién tién hd tro cong tac do v& thanh 1ap ban dd chuyén dé trong quy
hoach véi nhiéu wu diém nbi trdi so v6i cac phuong phép truyén théng nhu: Cong tac to chirc ngoai
nghiép don gian, xir Iy ni nghiép nhanh, san pham cua dit liéu UAV da dang nhu ban d6 2D, mo
hinh s6 d6 cao DEM, mo hinh ) dia hinh DTM, m6 hinh s6 bé mit DSM, ban dd truc giao.

Phuong phap UAV tai khu vuc thyc nghiém tai khu vuc huyén L& Chéan, thanh phé Hai
Phong cho phép thanh 14p ban d6 chuyén dé véi d6 chinh xéac cao, cho phép do vé& cac khu vuc khod
tiép can, giam thoi gian va cong stc, kinh phi thip, an toan lao dong; Cung cap kip thoi tu liéu,
phuc vu cho cong tac quy hoach cip thoat nude, quan 1y hiéu qua va phat trién bén vimg.

Kién nghi cong nghé UAV can duoc tmg dung dé do v& ban d6 ty 1& 16n phuc vu quy hoach
tai cac khu vuce thyc nghiém khac, phuc vu cac muc dich khac nhau, cling nhu viéc sir dung cac
phuong tién UAV khac nhau.

Loi cdm on: Tac gia xin gui 161 cam on vé viée tao diéu kién nghién ciru tai khu vyce thyc
nghiém ctia Cong ty Tai nguyén va Mo6i truong Viét Nam.
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