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Tém tit
Trong nhitng nim gan ddy, cong ngh¢ UAV (Unmanned Aerial Vehicle) da gitp cho vi€c thu thap va xur Iy dir licu

trong do v& ban d6 ngay cang nhanh chong, tiét kiém chi phi. Trong nghién ctru nay, nhém nghién ctru Gmg dung UAV
dé khao sat va thiét 1ap ban d6 chuyén dé hién trang nudi trong thuy san & quan thé Hon Yén, tinh Pha Yén.

Bai bao danh gia d¢ chinh xac cling nhu kha nang ap dung UAV trong thanh 1ap ban dd hién trang. Két qua ap dung anh
UAV trong thanh 1ap ban do hién trang nuoi trong thuy san dat sai sO trung phuong ngang + 3,7cm va sai s0 trung
phuong dimg 1a + 2,6cm phu hop dé thanh 1ap ban d6 theo quy pham hién hanh, dong thoi dua ra mot s khuyén nghi
khi ap dung cong ngh¢ UAV trong thuc te.

Tir khéa: UAV; Ban d6; Nuoi trong thity san; Hon Yén; Phu Yeén.

Abstract

UAYV technology has made the processing and collecting of data in cartography increasingly fast and cost-effective in
recent years. In this study, the research team applied UAV to survey and create a thematic map of the current status of
aquaculture in the Hon Yen population, Phu Yen province. The article evaluates the accuracy and the applicability of
UAVs in mapping. The results of UAV images in mapping the current status of aquaculture achieved an error of +
3.7cm in horizontal and + 2.6¢cm in vertical root mean squared error, which is suitable for mapping according to current
regulations and gives some recommendations when applying UAV technology in practice.

Keywords: UAV; Mapping; Aquaculture; Hon Yen; Phu Yen.

*Corresponding Author: Nguyen Hoang Thai Khang, Institute of Oceanography, 57000, Khanhhoa, Vietnam
Email: nguyenhoangthaikhang@gmail.com



24 N.H.T.Khang, N.T.T.Duong, T.T.Q.Thi,... | Tap chi Khoa hoc va Cong nghé Dai hoc Duy Tan 4(53) (2022) 23-30

1. Giéi thi¢u

Phi Yén c6 nhiéu dam, vinh 16n nhu dam
Cu Mbéng (2.600ha), ddm O Loan (1.570ha),
vinh Xuan Pai (13.800ha) va vinh Viing R6
(1.640ha) [1]. Nhiéu hé théng nhanh song dod
vao dim, vinh néu trén hinh thanh nén mot noi
tiép nhan ngudn dinh dudng tir ving cira song
db ra va tir bién do dong tridu mang vao, rat
thich hop cho phat trién nganh nghé nuéi trong
thuy san, dac biét 1a nudi tom hum [1]. Huyén
Tuy An va Pong Hoa 13 nhitng noi c¢6 sb luong
16ng nudi tom hum wdc dat khoang tir 30.000 —
40.000 1ong mdi vu [1]. Tai huyén Tuy An,
nghé nudi tom hum 16ng tap trung ¢ hai xa An
Chén va An Hoa Hai.

Quan thé Hon Yén tai xi An Hoa Hai bao
gém Hon Yén, Hon Dun, Ban Than, Ganh Yén,
Hon Choi va Viing Choi, trong d6 Hon Yén 1a
diém nhan dic trung nhit cta ca quin thé.
Quén thé Hon Yén c6 tinh da dang sinh hoc cao
v6i dién tich phan bd ran san hd khoang
12,71ha, cung véi tham co bién co dién tich
wéc dat khoang 6,5ha [2]. Nhidu ho dan sinh
song ¢ day cha yéu bang nghé nudi tom hum.
Nguoi dan nudi tom vo1 mat do cao, chét thai
x4 thang truc tiép ra moi truong nude [2, 3].
Bén canh do, sy tu phat ciia viéc nudi tom hum
16ng, viéc khong tuan thi cic quy dinh vé bao
vé moi truong cling nhu nudi trdng thily san
clia cac ho dan ciing gép phan giy nén hién
tuong tom chét vi bénh trong thoi gian gan day
[2, 4]. Didu nay gdy nén mdt stc ép rat 1on 1én
moi truong quan thé Hon Yén, nhét 13 trong bbi
canh dugc BO Vian hoa, Thé thao va Du lich
cong nhan 1a Di tich thing canh cdp qubc gia.
Van nan 6 nhiém mai truong khong chi anh
huong dén cac hoat dong du lich ma con lam
suy giam su da dang sinh hoc tai day. Chinh vi
vay, viéc thanh l1ap ban dd chuyén dé hién trang
nudi trong thuy san 1a hét suc can thiét, giup
cho cic cdp quan 1y thuc hién viéc quy hoach
vung nudi trong thuy san dic biét 1a nudi tom

hum 16ng, cling nhu cho su phét trién du lich
bén vitng tai quan thé Hon Yén.

Cong nghé may bay khong nguoi lai
(Unmanned Aerial Vehicle — UAV) bat dau
phat trién vao nhitng nam dau thé ky 20. Ban
dau, UAV chu yéu phuc vu cho muc dich quan
sw. Mii dén nhitng nam cubi thé ky 20, UAV
moéi duoc mg dung rong rdi trong nhiéu linh
vuc dan su nhu giao thong, nong nghiép, moi
truong, tric dia, quan 1y tai nguyén méi truong.
Cong nghé UAV véi d6 cao chuyén bay thudong
thip dudi 500m cho phép thu nhan anh co do
phan giai rat cao, chi dong dugc thoi gian thu
nhan anh, chu dong trong cong tac bay chup,
chi phi thap, d& dang tiép can dugc nhitng noi
c6 dia hinh phuc tap [5]. Ngoai ra, vdi su tich
hop hé théng dinh vi bang vé tinh dan duong
(Global Navigation Satellite System-GNSS),
két ndi v6i hé thong dinh vi mang luéi vé tinh
lién tuc (Continously Operation Reference
Station - CORS) da giup nang cao d6 chinh xac
ctia anh chyp cia UAV dén timg cm va theo
thoi gian thuc [6]. Piéu nay khién cong nghé
UAV dap tmg dugc cac yéu cau trong linh vuc
trac dia-ban d6 néi riéng cling nhu trong cong
tac quan ly tai nguyén moi truong noi chung.

O Na Uy, UAV duoc str dung trong giam sat
phan bd vé mit khong gian cac 10ng nudi ca hoi
trén bién [7]. UAV ciing dugc st dung trong
wde tinh sinh khdi tao luc & phia nam ving bién
Hoang Hai [8]. Anh UAV duoc st dung dé
thanh 1ap ban dd dit va quan tric su bién ddi
cdn cat doc ven bién mién tdy nam nudc Phap
[9]. Ban d6 danh gia thay d6i 16p phu dit &
Malaysia voi su thé hién mot cach chi tiét cac
d6i twong trén bé mat ciing ap dung cong nghé
UAYV [10].

Thong tu 07/2021L/TT-BTNMT cua Bo Tai
nguyén va Méi trudng ban hanh quy dinh vé thu
nhan va xu ly anh UAV c6 hiéu luc ngay 16
thang 8 nam 2021 da md ra co s& phéap 1y cho
viéc ung dung cong nghé¢ UAV ¢ Viét Nam.
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Anh chup tir UAV két hop véi md hinh thuy luc
HEC-RAS dung dé mé phong ving ngp lut &
xa An Hoa, huyén An Lao, tinh Binh Pinh [11].

Mo hinh phat hién rac thai nhua ven bién
dua trén anh UAV c6 két hop v6i mang neural
tich chap sau cling dugc nghién ciru va ap dung
trién khai [12]. Ban d6 dat dai & Pha Tho duoc
do v& bang cong nghé UAV véi do chinh xac
mat béng 1a 1,7cm, dd chinh xac vé cao do 1a
0,6cm [13]. M6 hinh 3D tir anh chup UAV déap
g yéu cau vé do chinh xac dé thiét 1ap ban d6
dia hinh ti 1€ 1:1000 cho mo khai thac than &
Quéng Ninh [14].

Trén co sé ing dung rong radi cia cong nghé
UAV, nhém nghién ctru st dung may bay
khong nguoi 1ai (Mavic Air 2 cta hang DIJI)
thuc hi€n bay chup thu thap di li¢u va thanh
1ap ban d6 chuyén dé hién trang nudi trong thuy
san tai quan thé Hon Yén nham dénh gia duoc
do chinh xac, cling nhu rut ra dugc nhitng kinh
nghiém trong cong tac do v& thanh lap ban do
bang cong nghé UAV.

2. Phuong phap nghién ciru
2.1. Thiét bi UAV

Thiét bi st dung 13 Mavic Air 2 bao gém
may bay va b diéu khién. UAV c6 cac cam
bién cho phép chdng va dap theo cac hudng,
dugc trang bi bdn motor, bdén canh quat co thé
thao roi va chan ha canh ¢b dinh bén dudi. Bo
diéu khién co hai antenna, truyén tin hiéu trén
hai tan s6 2,4 va 5,8GHz. Bo diéu khién c6 thé
két ndi voi dién thoai thong minh dé cai dit
thong s bay chup ciing nhu giam sét trong qua
trinh bay. Camera cia UAV c6 kha nang chup
anh vd&1 do phan giai 48 megapixel voi dinh
dang JPEG hay DNG RAW. Khau d6 16n cua
dng kinh (f/2.8) cho phép chup anh ca trong
diéu kién thiéu sang. Goc nhin cua éng kinh
84°. Camera c6 bd chong rung giup chéng nhoe
cho anh khi chup, nhét 1a trong diéu kién c6
gio.

2.2. Khu vwe thwe nghiém bay chup

Khu vuc thuc nghiém bay chup bang UAV
tai quﬁn thé Hon Yén thudc thon Nhon Hoi, xa
An Hoa Hai, huyén Tuy An, tinh Pht Yén. Noi
day tap trung nhiéu 1dng nudi tom hum nén
dugc lwa chon dé thiét 1ap ban dd chuyén dé
hién trang nudi trong thuy san. Hinh 1 gidi
thiéu pham vi khu vuc thuc nghi¢m bay chup.

Long nudi tdm ham

Hinh 1. Khu vuc thuc nghiém bay chup (hinh chir nhat
mau do) (nguon: Google Earth)

2.3. Phwong phap nghién ciru

Quy trinh tong quat cong nghé thanh 1ap ban
d6 bang cong nghé UAV bao gdm bdn giai
doan chinh: giai doan chuén bi, giai doan bay
chup anh, giai doan xt ly anh UAV va giai
doan thanh 1ap ban dd chuyén d& (Hinh 2).
Trong giai doan chuén bi bao gém mot sb cong
viéc nhu lya chon cac phuong phap bay chup,
thiét ké tuyén bay, d6 cao bay... nham dép tng
cac yéu cau cta ban do chuyén dé can thanh
1ap. Giai doan bay chup anh tién hanh cong tac
bay chup theo tuyén bay dd duogc thiét ké, co
thé hiéu chinh cac tham sé bay chup trong qua
trinh tac nghiép sao cho phu hop véi diéu kién
thuc té. Giai doan xtr 1y anh UAV bao gdm tao
lap dam may diém, nan chinh hinh hoc dnh va
ghép anh nhim loai trir cac sai s6 do qua trinh
bay chup gay ra dé tién toi sb hoa thanh 1ap ban
d6 chuyén dé ¢ giai doan sau cung [6, 13].
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Hinh 2. Quy trinh téng quat thanh 1ap ban db chuyén dé bang cong nghé UAV

2.3.1. Thiét ké tuyén bay

chiéu réng cua anh chup va van téc bay cia
UAV. Téc do chup anh dugc tinh theo cong

D¢ cao bay chup dugc tinh todn dua trén
chiéu dai tiéu cu may anh ctia UAV, d§ phan
gial mat dat, chiéu rong cua anh chup va chiéu
rong ciia cam bién may anh. Cong thirc tinh
toan d6 cao bay chup nhu sau [15]:

L, *GSD *f
= = (1)
L, *100
Trong do:
H : D6 cao bay chyp (m)
Li: Chiéu rong ctia anh chup (pixels)

GSD: D¢ phan giai mit dat (Ground
Sampling Distance) hay kich ¢& diém anh
can chup (cm)

f: PO dai tiéu cuy may anh (mm)

Ls: Chiéu rong cam bién ciia may anh (mm)

Tbc do chup anh can phai cé dé dat duoc do
pha doc phu thudc vao d6 phan giai mat dat,

thirc sau [15]:

. :(Li . GSD)*[l— P%j @
100 v

Trong do:

T: Téc d6 chup anh (s)

Li: B rong cua anh chup (pixels)

GSD: D6 phan giai mit dit (Ground
Sampling Distance) (cm)

P: Phan trim d¢ phu giita hai tim anh
trén ciing mot tuyén bay

V: Van tbc UAV (m/s)

S6 tuyén bay dung udc tinh thoi gian bay,
cling nhu sb lugng pin can str dung khi bay trén
khu vuc nghién ciru. S6 tuyén bay phu thudc
vao dJ phu ngang va dugc tinh theo cong thirc
sau [15]:
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n= W, @)

(M o *100—Q%j

° 100
Trong do:
n: S tuyén bay
Wa: D6 rong khu vuc bay chup (m)
M: Mau sb ty 1¢ anh bang chiéu dai tiéu
cu may anh / d6 cao bay chup (F/H)
Ws: D6 rong cam bién may anh (mm)
Q: Do phu ngang cia anh (%)

C6 hai dang kiéu tuyén bay: dang ludi kép
va dang vong [15]. Do khu vuc thuc nghiém
bay chup, cac 1ong bé nam lién ké sat nhau,
khong ¢6 nhitng ddi tugng c6 chiéu cao 16n nhu
cot dién, toa nha cao tang... cho nén bay theo
tuyén dang kép dugc lya chon. Tat ca tuyén bay
déu vudng goc v4i nhau dam bao quan sat duoc
hét toan bd bé mit cla cac léng nudi tdm hum
bén dudi. Tuyén bay dugc thuc hién bang chirc
ning WayPoint ¢6 san trén Mavic Air 2.

2.3.2. Xay dung cdc diém méc khong ché anh

Dua trén co sO tuyén bay di thiét ké, tién
hanh khéo sat chon cac diém mdc khdng ché
(Ground Control Point — GCP) nhiam phuc vu
cho qua trinh xir 1y anh sau nay. Piém khdong
ché anh dung dé nan chinh anh vé hé toa do
mong mudn, con diém kiém tra (Check Point —
CP) duoc sir dung dé danh gia do chinh xéc cta
két qua nin chinh anh.

2.3.3. Xu ly dit liéu anh UAV

Phuong phap xtr ly dnh theo phuong phép
Structure-from-Motion (SfM). Phuong phap
nay dua trén nén tang phép chiéu lap thé, phu
hop véi thiét ké tuyén bay dugc 1én 16 trinh sin
va c¢6 do chong phu cao [16]. Nén chinh hinh
hoc anh sir dung céac diém mdc khéng ché nham
dua anh chup vé hé toa d6 VN-2000. Thanh 1ap
dam may diém nhim phat hién sy chdng chéo
gifta cac anh, tir 46 x4c dinh cac diém ti vu khi
ghép cac anh chup lai v6i nhau. Budc cudi

cung ghép anh tao thanh mot anh duy nhat c6
do phu trung 1ap 1én té1 80% va loai bo dugc
sai s6 khi chong chap cac anh lai véi nhau [16].
Céc thao tac trén dwoc thuc hién bang phan
mém Pixel4Dmapper.

2.3.4. Panh gid sai s6 va s6 héa ban do chuyén
dé

Dénh gia d6 chinh xac cua két qua tir xir Iy
anh & cac budc trén dwa vao sai sd trung
phuong (Root Mean Squared Error — RMSE).
Hai cong thirc sau tinh toan sai s6 trung phuong
ngang va sai s6 trung phuong ding [16]:

06 X0+ DY)’

RMSE,, = (4)
n
RMSE, = ()
Trong do6:

RMSEyy: sai s6 trung phuong ngang
RMSE;: sai s6 trung phuong dimg

n: tong sd diém st dung dé danh gia do
chinh xé&c

X% Y H toa do cua diém tht i clia
diém kiém tra

Xi, Yi, Hi: toa d6 ctia diém tht i tir anh
truc giao.

Cac d6i tuong dia vat nhu 16ng bé, nha o,
ghe thuyén... s& duoc vé& theo dang kiéu diém,
duong hay vung tuy theo dang ma lgya chon
thudc tinh twong tng. Cong tac sb hoa duoc
thuc hién voi phﬁn mém QGIS. Sau khi sb hoa
bang phan mém, viéc diéu v& ngoai nghiép s&
duoc bd sung nham hiéu chinh nhitng sai sot
cho cac ddi tugng dugc thé hién trén ban do.
Ban d6 duoc thanh l4p theo cac quy pham do
B6 Tai nguyén & Moi truong ban hanh.
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3. Két qua nghién ctru va thao ludn
3.1. Két qud bay chup

Yéu cau vé do chinh xac khi thanh 1ap ban
dd duoc dit ra nham dat duoc muc dich thiét
1ap ban d6 chuyén dé vé hién trang nudi trong
thity san (cht yéu 1a nudi tdm hum 16ng) phuc
vu cho cong tac quy hoach vung nuoi cling nhu
cho su phat trién du lich bén viing tai quan thé
Hon Yén. Tong cong co 95 anh dugc chup véi
d6 phan giai mat dat 1a 2,2cm, d6 phi ngang va
dd phu doc 1a 80% va dg cao bay chup la 80m.
Anh dugc chup véi cac thong sd cuia may anh
UAV nhu sau: ISO = 100, khau d¢ 6ng kinh
f=2.8 va tdc do chup 1a 1/5 gidy.

3.2. Pdnh gid sai sé trung phwong ciia cdc
diém méc khong ché

St dung 5 diém mdc khdng ché va 3 diém
kiém tra v6i hé toa d6 VN-2000, kinh tuyén
truc 105%45’, cao do theo mbc Hon Dau dé tién
hanh danh gia sai s6. Bang 1 cho két qua tinh
toan sai sd trung phuong cia cic diém mbc
khéng ché. Sai sb trung phuong ngang la
+ 3,7cm va sai sd trung phuong dung la
+ 2.6cm. Sau khi tién hanh danh gia sai s6 c6
thé nhan théy anh chyp tor UAV dép ung duoc
yéu cau thanh 1ap ban d6 theo quy pham hién
hanh vé do v& ban d0.

Bang 1. Sai s0 trung phuong cua cac diém moc khong ché & Hon Yeén

STT Xi (m) Yi(m) Hi X{° (m) Y° (m) H;° A2 A2
(m) (m) ” "
01 | 315473,546 | 1462326,437 | 7,886 | 315473,547 | 1462326,414 | 7,91 0,00053 | 0,000576
02 315649,68 | 1462626,62 | 7,921 | 315649,693 | 1462626,615 | 7,948 | 0,000194 | 0,000729
03 | 315069,878 | 1462868,864 | 7,742 | 315069,883 | 1462868,806 | 7,77 | 0,003389 | 0,000784

RMSE,, = 0,037 RMSE, = 0,026

3.3. 86 héa bin do va danh gid khd ning iing
dung UAV trong thiét lgp ban do chuyén dé

Anh sau khi d3 xtr Iy bang phan mém, s&
dugc s6 hoa bang phan mém QGIS. Nhing ddi
tugng nhu 16ng nudi, nha &, ghe thuyén... duoc
chia thanh cac nhom dir li¢u dang vector (dang
diém, duong, ving) va dugc luu bing dinh

dang shapefile. Viéc luu trit nhu vay gitp dé
dang truy xudt nhanh chéng cac thudc tinh, s6
luong cua cac ddi twong nham hd tro kip thoi
cho cac cép quan 1y khi ra quyét dinh trong
cong tac xay dung quy hoach. Hinh 4 ban do
chuyén dé hién trang nuéi trong thuy san tai
quén thé Hon Yén.
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Hinh 4. Minh hoa ban d6 chuyén dé hién trang nudi trong thity san tai quan thé Hon Yén

Két qua phan tich tir anh UAV cho thay s6
luong 16ng nudi tom hum tai quan thé Hon Yén
khoang 2.039 10ng be. So véi s liéu ma nhom
nghién ctru thu thap duogc, s6 luong 16ng bé qua
ting nam c6 sy gia ting dang ké. Nam 2013, s6
lwong nudi tom hum khoang 518 16ng, dén nim
2017 s 10ong woc dat khoang 2.463 16ng. Pén
nam 2022 sb luong 16ng nudi tom khoang 2.039
10ng. Piéu nay phan anh tinh trang nudi tom
hum mot cach tu phat dang c6 xu hudng giam,
nhung chua c6 su quy hoach ving nudéi mot
cach hop ly.

Cong nghé UAV cho anh vé6i d§ phan giai
cao, c6 thé ung dung vao viéc do dac thanh lap
ban d6 hién trang. Pay co thé xem 1a giai phap
hitu hiéu. Mirc d6 dau tw cho mot thiét bi UAV
1a khong cao, gia thanh khoang tir 60 dén 120
triéu déng. Vé6i anh do phan giai cao, cac ddi
tuong trén bé mat dja hinh s& hién thi 13 rang
gitip thanh 1ap cac loai ban d6 chuyén dé hién
trang khac nhau. Bén canh doé cling tdn tai mot

s6 kho khan khi 4p dung cong nghé UAV. Cong
tac bay chup & mot sé ving con khé khin do ¢6
nhiéu dia vat can tro khién viéc bay chup chira
dung rui ro mat an toan. Hanh lang phap 1y mic
diu da dugc ban hanh nhung van chwa hoan
thién. May anh caa UAV van con c6 mot s6 han
ché khi chyp anh, cho nén trong mét sb truong
hop kha ning tmg dung anh chua duogc cao.

4. Két luan

Nhom nghién ctru da thur nghiém tng dung
cong nghé UAV trong thanh l4p ban dd hién
trang nuoi trong thily san tai quan thé Hon Yén,
tinh Phu Yén. Tong cong bay chup duoc 95 anh
trén khu vuc quan thé Hon Yén. Két qua sau
khi xir 1y nén chinh va ghép anh da danh gia sai
sd trung phuong ngang 1a + 3,7cm va sai sd
trung phuong dimg 1a + 2,6cm dat yéu cau dé
thanh 1ap ban d6 chuyén dé theo quy pham hién
hanh. Ban dd thanh 1ap dat d6 chinh xéc, hiéu
qua vé mit kinh t& voi chi phi thip. Didu nay
khang dinh kha ning ap dung cong nghé¢ UAV
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trong thanh 14p cac loai ban d6 chuyén dé hién
trang. Tuy nhién, trong thuc té khi ap dung
cong nghé UAV s& gip phai mot sé kho khin
nhu: ving cdm khi bay, an toan khi lam cong
tac bay chup. C6 thé két hop giita cong nghé
UAV voéi cong nghé do dac truc tiép bang may
quét Laser, may toan dac dién tir dé nang cao
dd chinh x4c cho viéc nan chinh ghép anh, tao
1ap mo hinh sé 3D tién t6i thanh 1ap ban d6
khong gian ba chiéu.
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