Nghién ciru
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Tom tit:.

Rdc thai nhwa tai cdc khu viee ven bién ¢é nguon goc do cdc hoat dong ciia con nguoi va dang
tré thanh méi nguy cho moi trieong bién boi s6 lwong I6n va khé phin hiy. Ching de doa dén hé
dong vt bién va pha hity hé sinh thdi bién, gdy 6 nhiém méi trwong va lam giam gid tri canh quan
ciia bdi bién. Cdc chirong trinh gidm sdt va cdc bién phap giam thiéu da dwoc dwa ra dé giai quyét
van dé ndy trén toan thé gici, voi si hd tro ngay cang nhiéu ciia céng nghé hién dai va t dong héa
cdc qua trinh phan tich. Hinh anh tw may bay khong nguoi lai (UAV) va mang no-ron tich chdp sdau
(DCNN) co thé dwoc sir dung hiéu qua dé phat hién, xdc dinh va giam sat logi rdc thai nhwa ven
bién. Nghién cuu nay dé xudt mét thudt todn phat hién rac thai nhwa ven bién dua trén cdach tié'p can
mé hinh DCNN c6 kha néng hoc tir diF liéu khéng c6 cdu triic hodc khong dwoc gdan nhan. M6 hinh
hoc may dwa trén mang no-ron tich chap sau da dwoc dao tao va thir nghiém bc%ng cach swr dung 95
hinh anh dvuoc chup tir Phantom 4 Pro voi camera logi CMOS 1 inch co do phan giai 20MP khu vuc
ven bién Hoi An (Quang Nam). Két qud cho thdy, @ chinh xdc trong phdn logi hinh dnh rdc thai
nhwa ven bién va xdc nhdn chéo lan lrot la 0,87 va 0,83. Nghién ciru nham cung cap mét cdch tiép
cdn méi cho cde nha nghién civu, nha qudn Iy ving ven bién ¢é y dinh sir dung anh UAV dé gidm séat
va ddanh gid méi de doa méi trieong tir cac manh rdc thai bién. Tuy nhién, viéc gidm sat tw dong van
la mot thach thirc vé cong nghé va can cé nhitng nghién ciru thém dé cdi thién do chinh xdc cia cdc
thudt toan hién tai trong twong lai.

Tir khéa: RAC thai nhiea, Vién tham, UAV, Mang no-ron tich chdap, Hoc sau.

1. Tinh cép thiét

Rac thai nhya la mét trong nhirng thach thirc
moi truong 16n nhat hién thé gisi dang phai doi
mat [1]. O nhiém réc thai nhua hién nay dang tré
thanh van dé nghiém trong de doa ngay cang lén
v6i mdi trudng trén todn cu, cac manh vun nhya
c6 tac dong tiéu cuc rat 16n dén moi trudng va
noi cu tra cua dong thuc vat [2]. Rac thai nhya
khong phan huy thanh cac chat vo hai ma qué

trinh phan huy lai rat cham va ton tai lau dai
trong moi truong ty nhién, gy 6 nhiém dai
duong, dau doc dét dai va giét chét dong thuc vat
[3]. Ré4c thai nhua c6 thé duoc van chuyén tir
trong dat lién ra dén ving ven bién tir d6 ¢ thé
xam nhap vao dai duong thong qua hé thdng
séng ngoi. Su ton tai cua nhya lam thay doi
chuyén dong caa nudc va sy truyén nhiét trén bai
bién, “rac bién” chiém chd cua cac lodi can moi

Ngay nhan bai: 1/9/2021, ngay chuyén phan bién: 5/9/2021, ngay chip nhan phan bién: 10/9/2021, ngay chap nhan ding: 15/9/021

TAP CHi KHOA HOC PO PAC VA BAN PO SO 49-9/2021 21



Nghién ceiru

truong bai bién sach va anh huong dén kha nang
kiém 3n cua dong vat hoang dé [4]. Su tich tu rac
nhya trén bién 12 mot trong nhitng nguyén nhan
gay suy thoai hé sinh thai duéi day bién, sinh vat
séng ¢ tang nudc ndng va hé sinh thai ven bién
[5]. O nhiém nhua va tac hai tir hoa chét trong
nhya ciing dang de doa nghiém trong dén siic
khoe ciia con nguoi thong qua chudi thie an va
su suy thodi cua h¢ sinh thai cling gdy anh hudong
tryc tiép 1an gian tiép vé kinh té. Viéc cam st
dung nhya 1a khdng kha thi va khéng thé 1am
dugc. Thay vao d6, dwa ra mot s6 han ché trong
viéc st dung, san xuit va tiéu dung c6 thé 1a mot
giai phap hiéu qua hon. Cac bién phap giam thiéu
- giam nguon 6 nhiém réc thai nhya, s& yéu cau
xéc dinh cac nguon dia ly, chang han nhu song,
dam pha hoic cac dia diém ven bién cu thé. Udc
tinh trén toan cau, khoang 80% nhua dai duong
dén tir dat lién va 20% con lai tir ngudn hang hai
[6], trong d6 phan I6n 14 rac chim du6i dai dwong
va chi c6 khoang 30% rac bién ndi trén bé mat
hodc trong cot nude. Viéc ¢ thé phat hién cac
loai nhya trdi ndi trong viing nude ven bién truge
khi chdng bi cudn di, bi sinh vat bién an vao,
hodc phan hay,... c6 thé gilp tra loi cac cau hoi
vé nguon gdc, con duong di va xu hudng cua rac
thai nhua.

Trong nhimg nam gan day, cac ky thuat giam
sat dua trén dir liéu vién tham da duoc tich cuc
nghién ciru dé giai quyét nhitng van dé nay. Céc
phuong phap vién tham véi cam bién thy dong
(da phd, siéu phd) hoac cam bién chu dong (lidar,
sar), duoc két hop véi cac phuong tién trén
khong (may bay khong ngudi l4i) co thé 1a cong
cu hitu ich dé dinh lwong va gidm sét su phan b
cua rac thai nhua ven bién va trén dai duong.
Phat hién va phan loai rac thai nhua tréi ni trong
viing nudc ven bién va gan bo c6 thé duoc thyuc
hién bang cach sir dung nhiéu thuat toan phan
loai khac nhau. Tuy nhién, cc k¥ thuat nay ciing
c6 thé ton rat nhiéu thoi gian néu viéc phan tich
hinh anh duoc thuc hién bang tha cong [3]. Viéc
phét trién cac thuat toan dé tbi wu hoa phat hién
rac thai nhua ven bién va trén dai duong 1a rat

quan trong trong viéc thuc hién thanh céng céc
ky thuat nay, bai vi cac thuat toan phan loai co
thé duoc phat trién dya trén tit ca hoic mot tap
hop con cua dit liéu da phé (quang hoc) hoic gia
tri tdn xa nguoc (radar). Cac mé hinh hoc may da
cho thiy két qua tét trong viéc nhan dang va phan
loai d6i twong. Dac biét, cac md hinh mang no-
ron tich chap sau (DCNN) da duoc ap dung rong
rdi do kha nang nhan dang céc tinh ning va mau
c6 trong bo dir liéu I6n vé& hinh anh [7]. Tuy
nhién, cho dén nay khong nhiéu thuat toan duoc
phat trién dé phét hién, phan loai va xac dinh rd
vi tri rac thai nhya ven bién tir dix liéu vién tham
véi do phan giai khdng gian cao va siéu cao. Mot
sb tac gia da st dung thong tin quang pho dé phét
trién cac thuat toan nham xay dung mé hinh tu
dong phat hién cac d6i tuong rac thai nhua [6],
[8], [9]. Mét nghién ciru dién hinh khac da ap
dung thanh céng mé hinh CNN dé ty dong phat
hién rac thai trén bién tir cac hinh anh duoc chup
¢ do cao vai mét trén mat nudc [10]. Ngoai ra,
céc hinh anh cam bién tir xa ciing duoc st dung
dé phat hién réac thai nhya dang ¢ giai doan so
khai [11], [12]. Du cac phuong phéap gan day co
cai tién va c6 két qua dang khich 18 nhung céac
thuat toan ban tu dong va tu dong co thé phat
hién rac thai nhyua ven bién tir anh vién tham van
chua duoc nghién ciu nhiéu. Véi cach tiép can
trén, nghién cau nay nhiam muc dich thuc day
hon nira viéc tng dung mé hinh DCNN trong
viéc xac dinh sy hién dién cua réac thai nhya trong
moi truong ven bién va trén bién bang cach sir
dung cac hinh anh duoc chup tir thiét bi may bay
khong nguoi 1ai (UAV) vai sy linh hoat cua thiét
bi bay va thoi gian chyp chua dong.

2. Dirliéu va phwong phap nghién ciru

2.1. Xar ly di¥ ligu may bay khong nguwoi ai

Tat ca cac hinh anh dugc chup ¢ do cao
350m véi khoang cach lay miu mat dat nam
trong khoang 9 mm pixel™. Tong cong c6 95
hinh anh véi kich thudc (5472 x 3648 pixels), da
duoc ghi lai tai khu vuc ven bién thanh phb Hoi
An (Quang Nam). Qua trinh xu ly dir liéu UAV
duogc thuc hién trén phan mém xu ly anh
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CATALYST PROFESSIONAL. Hinh 1 minh
hoa so dd cac buéc thuc hién chinh: (i) Hiéu
chinh théng sé may dnh: budc nay gitp xac dinh
va hiéu chinh cac bién dang cua hinh anh do do
cong cua 6ng kinh, d6 dai tiéu cu va cac hiéu ang
phdi canh; (ii) Thiét ldp cdc diém lién két: diém
lien két mot vi tri, cd thé dwoc nhan tryc quan
trén cac khu vuc chong chéo gitra hai hay nhiéu
hinh anh, téng cong c6 2.850 diém rang bugc ti
wu dé ghép 95 hinh anh véi nhau; (iii) Tinh chinh
diém: trong budc nay 2.850 diém rang budc duoc
thiét 1ap & budc trén da duoc tinh chinh dé loai
bo nhimg diém c6 gia tri sai s6 cao (nhimg diém
c6 gia tri cao hon +0,5) da bi loai bo khoi md
hinh tinh toan; (iv) Chinh sita cdc diém khong
ché mar dat: tong cong ¢ 12 diém GCP da duoc
thiét 1ap dé hiéu chinh tham chiéu dia ly cua tap
Anh UAV

(Phantom 4 Pro)

Hiu chinh thong
s0 mdy anh

Chix}h stra cdc
diém GCP

Anh két qua

dit lieu vé hé toa d6 WGS84/UTM ZONE-48N;
(v) Nén chinh hinh hoc sir dung mé hinh s¢ dé
cao: O budc nay tir 95 hinh anh thé truc quan va
DEM (d6 phan giai khéng gian 0,35m) cua khu
vuc nghién ctu dugc ap dung. Diéu nay gidp
nang cao hiéu sut cua qua trinh twong quan va
giam xéc suat két hop khong chinh xac cua cac
hinh anh thd ban dau; (vi) Ghép dnh: 95 hinh anh
truc quan da dugc chinh sua thu cong dé tao
thanh mot hinh anh duy nhat can bang mau sic.
Bai vi cac hinh anh c6 d6 phu tring lip d¢én 80%,
tat ca céc 15i lién quan dén may anh va toa d6 da
duoc loai bo. Sau khi cac hinh anh don duoc hop
nhat, khu vuc cé rac thai nhua ven bién thanh
phd Hoi An 1a dau vao cho md hinh DCNN va
dugc trinh bay trong phan 2.2.

Dir liéu bd sung
(GCP, DEM,_..)

Tlliét lap céc
diém lién ket

Tinh chinh diém

Niin chinh
hinh hoc

Ghép anh

Hinh 1: Quy trinh cdc budc tién xir Iy anh UAV.

2.2. Mang no-ron tich chdp phat hi¢n rac
thdi nheea ven bién

So i cac ky thuat phan loai truyén théng,
mot thuat toan dé tu dong phat hién rac thai nhua
trong anh UAV duoc phét trién bang céch é&p
dung thuat todn hoc sau dua trén kién tric CNN.
Trong khi cac thuat toan hoc may khac can mot
tap hop cac tinh niang dé cung cip cho bo mau
phan loai, thi thuat toan hoc sau dua trén mo hinh
CNN s& dao tao va nhan dang céac tap mau khong
gian ctia cac muc tiéu bang cach st dung mét loat
cac tinh nang tryc tiép co trén hinh anh thay vi
tap trung chiét tach tinh ning giéng nhu & cac
mang no-ron khac. Cac kién tric cia mé hinh
CNN duoc thuc hién theo cac budc chinh nhu:

(i) Dtr ligu UAV vao mang no-ron tich chap séu,
dugc xu ly véi su tro giup cua cac gi tri pixel
cua hinh anh trong lop tich chap; (ii) Cac bo loc
duoc tao ra dé thuc hién céc phép lap trén toan
bo hinh anh va tap huan luyén mang dé xac dinh
va chiét tach dbi twong tir hinh anh UAV va duoc
chuyén d6i thanh ma tran; (iii) Chuan hoéa hang
loat cac vecto dau vao dugc thuc hién & méi 16p,
dé dam bao tat ca cac vecto dau vao dugc chuan
hoa va do d6 dat dugc sy 6n dinh trong mang;
(iv) Cac phép chap duoc thyc hién cho dén khi
dat duge do chinh xac ti uu va viéc chiét tach
thong tin tdi da dugc thuc hién; (v) Céac chuyén
d6i dan dén viéc phan nhém caa hinh anh va kich
thudc cua dau vao duoc thay doi tly theo ving
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dém; (vi) Mdi tich chap theo don vi tuyén tinh
chinh luu (ReLU) va 16p téng hop; (vii) Sau tich
chap cudi cuing, ma tran dau vao duoc chuyén doi
thanh vecto dac trung. Vecto dac trung nay la 16p
duoc 1am phang; (viii) Lép duoc 1am phang déng
vai tro 1a dau vao cho 16p két ndi day du, noi tat
ca cac dic trung dugc chuyén chung vao mang
nay. Bo qua cac nut ngau nhién xay ra trong qua
trinh dao tao dé giam tan suat qua muc trong l6p
nay; (ix) Cudi cling, c4c gié trj tho duoc du doan

dau ra boi mang no-ron dugc chuyén d6i thanh
gia tri x4c sut bang cach str dung ham softmax.
Mo hinh CNN trong méi truong hoc sau duoc
dao tao truéc dé phan loai tap hop thir nghiém
cac hinh anh trong mét loat 2 16p dugc xac dinh
trudc (Hinh 2). Do d6, khi cac hinh anh dugc
chia thanh nhiéu 6, thuat toan s& phan loai timng
0 cua céc hinh anh c6 chua rac thai nhya hay
khong chira rac thai nhya (Hinh 3).

Mang tich chip (Convolution Network)

Mang tich chdp nguge (Deconvolution Network)

‘@@@m @@@@QQ (

Anh UAV S12x512 256x256  128x 128 6AxGl 64x64 128x128  256x256

Két qua phin loai | | Phin loai miu |

I Téi wu trong s6

'"'"Ei;z"""'"""

§CE (Cross Entropy) = — Z tilog(f(s)) = =ty log(f(s1)) — (1 — t1)log(1 — f(51)) ‘

Ham sai s6

Tinh sai sb

Hinh 2: M hinh phéan logi theo pixel cho viéc xdc dinh rac thai nhya

Ham sai s6 Cross Entropy (CE) duoc xac dinh bai ¢ong thirc 1:

CE = —Cgti |09( f (s, )) =-t Iog( f (Sl))_(l_tl)IOQ (1_ f (Sl))

V6i phan  loai  nhi  phan (binary
segmentation) cho hai l6p C; va C, tuong tng
cho “c6 rac thai nhya” va “khong c6 rac thai
nhyua”. t; [0, 1] va s; lan luot 1 phan loai mau
vadiémsécholopCy, t, =1—t;vas, =1 —
s, 12 phan loai mau va diém sé cho 16p C,. Trong
phép phan loai nhi phan nay, két qua caa mé hinh

128 128 64
Conv=P|a| > al > |P a(ZI*Kiq+b§

q=1 gq=1 q=1

500 1600

gq=1

Trong dé: K'oq 12 ma tran chap; 114 s6 16p; p
la géc; q 1asé bo loc; b'y 1a khuynh hudng; Pmaxi
2j) 1a ph&n nhom; a 1a kich hoat chirc nang ReL U,

H J*Kfq+b§ *K,, +by
max(2i,2 )

Y = soft max{Z[a(ZCa <K, +b§ﬂx K?, +b§}
q=1

1)

s€ di qua ham f() la ham Sigmoid f(s;) =
1 & dua két qua du doan vé khoang [0, 1].

1+ e~ Si
Céc phép toan tich chap va phén 16p duoc
thuc hién theo cdng thic 2, cac ma tran két qua
cua cac l6p tich chap (Conv) dd dugc lam phing.
Cong thirc 3 dai dién cho mé hinh hoan chinh
bao gom céc 16p duoc két ndi day du (Hinh 3).

()

max(2i,2j)

©)

Y 1a dau ra (rac thai nhya/khong phai rac thai
nhya); (*) l1a tich chap; () 1a ma tran két qua;
Conv la qué trinh tich chap va phan nhom.
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Anh UAV
¢ »

8

Phan nhém Phan nhom
] Phan nhom i
+ - B, ¢ 2
H ) )
4
64
128 128

64

Ldp lam phang

QQQ39990

l'ich chip
ReLU

Tich chap
ReLU

Tich chip
Rel.U

‘ Ham softmax

Khong phai
Réc thai nhya

Hinh 3: Quy trinh hoc sau ciia mang no-ron tich chdp trong xz Iy hinh anh chiét tach réc thdi nhya
ter anh UAV (may bay khong nguoi ldi). ReLU (don vi tuyen tinh chinh luu)

2.3. Ddnh gia dj chinh xac

Khu vuc nghién ciu ¢é téng cong 95 hinh
anh dugc chup (50 hinh anh cé rac thai nhya va
45 hinh anh khéng c6 rac thai nhua) duoc s
dung dé dao tao/ kiém chang md hinh trong qué
trinh phan loai 80% va 20% trong s6 d6 duoc six
dung d& mau dao tao va kiém chiing mé hinh,
tuong tng trong qua trinh xac nhan chéo. Do
chinh xéc téng thé (OA) ciia phuong phap hoc
sau dua trén mo6 hinh CNN dugc tinh theo cong
thac (4), phan loai chinh xac cac hinh anh co
hoac khéng c6 rac thai nhya, va xac nhan chéo
(CV) dugc tinh theo cdng thic (5), phan loai la
c6 rac thai nhua thuc sy thudc vé 16p doé.

B TP+TN
~TN+TP+FN+FP
2xTP_ TP
TP+FN) (TP+FP)
TP TP

(TP+FN) (TP+FP)

(4)

cv = (5)

Trong dé: TP 1a d6i twong cd réac thai nhua
phan loai ding; TN 13 d6i tugng khong c6 rac thai
nhya phan loai dung; FP 1a dbi twong rac thai
nhya phan loai sai; va FN 1a ddi tuong khéng co
rac thai nhya phan loai sai. Qua trinh xur ly va
tinh toan theo thuat toan hoc sau trén mé hinh
CNN duoc thiét 1ap dua trén bo may tram véi cau
hinh RAM 64GB Bus 3200 MHz va card d6 hoa
NVIDIA GeForce RTX 2080 Max-Q.

3. Két qua va thao ludn

3.1. Danh gia mé hinh hoc sau dwa trén
mang no-ron tich chdp

Do chinh xac cia md hinh nghién ciru da
dugc kiém chang trong qua trinh phan loai va
xac nhan chéo. Tat ca cac hinh anh duoc gan
nhan va dugc sir dung dé danh gia do chinh xac
tong thé gom 50 hinh anh c6 réac thai nhya va 45
hinh anh khéng c6 rac thai nhya. B6 chinh xac
tong thé (OA) cua két qua phan loai dat 0,87 va
két qua xac nhan chéo (CV) dat 0,83. Do chinh
xé&c ctia CV thap hon so vdi OA, bai vi quy trinh
dau tién trong thuat toan hoc sau dua trén mo
hinh CNN sir dung hinh anh khac nhau dé dao
tao va kiém chung, trong khi cac hinh anh giéng
nhau duoc sir dung dé dao tao va kiém chang
trong qué trinh phéan loai. Mtac d¢ lap lai cua
phuong phap kiém chimg duoc xir ly 10 1an cac
b anh duoc chon ngau nhién (80% sé mau dugc
sir dung dé dao tao va 20% s6 mau duoc sir dung
dé kiém chang két qua mé hinh) duoc tinh toén
cho mdi bo di liéu.

Trong nghién ctru nay, nhém tac gia da tap
trung &p dung thuat toan hoc sau dua trén mang
no-ron tich chap (DCNN) dé phat hién va chiét
tach rac thai nhya tor cac hinh anh dwuoc chup
bang may bay khong ngudi lai (UAV). Két qua
thu duoc tir viéc 4p dung mé hinh hoc sdu CNN
t6i wu dé phan tich 95 hinh anh UAV dat do
chinh xéc tét cho viéc chiét tach rac thai nhua
ven bién. Kich thudc, hinh dang va mau sic caa
vt thé 1a cac dic diém quan trong dugc st dung
trong cac thuat toan dinh luong, nhan dang hoac
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phét hién [13]. Két qua phat hién rac thai nhya
khu vuc ven bién thanh phé Hoi An duoc minh
hoa moét phan trong Hinh 4. Trong d6, (i) Doi
tuong mot tam ludi danh céa c6 kich thudc 16n,
c6 két ciu duoc l1am tur vat liéu nhya va chat lidu
déo (Hinh 4a); (ii) Cac tdm ludi dénh ca duoc
phan b rai rac va duoc gitr bang két ciu khung
¢6 hinh dang nhat dinh, do phan xa quang pho
cua ludi danh ca khong ddéng nhat, d6 co thé 1a
cac tAm ludi by rac thai nhua 1am tir ngu cu cii
duoc str dung ven khu vuc nudi trong thiy san
nham can lai luong rac thai nhua va loc méi
truong xung quanh 16ng bé (Hinh 4b); (iii) Do
tugng cac tim xdp ¢6 mau trang, bé mat c6 kha
nang bi nhidm ban trong qué trinh ndi & muc
nudéc bién, co thé gay kho khin trong viéc phat
hién khi st dung mau sic hoic dé phan xa, tuy

nhién, khi st dung méd hinh DCNN c6 thé phéat
hién tét xp, ngay ca khi rac thai xép ¢ gan bai
cat ven b bién di bi d6i mau (Hinh 4c); (iv) Déi
tugng cdc manh rac thai nhya & cac kich thudc
khac nhau (chai nhya, tdi nhwa, cdc nhya, thing
nhuya...) trén bii cat ven bién, mé hinh ciing phat
hién va chiét tach (Hinh 4d). Tuy nhién, van con
t6n tai mot s6 kho khin do sy da dang vé diém
nhin, vat thé an sau ddi twong va sy da dang
chung loai r&c thai nhya, nén mé hinh hoc sau
DCNN van nhan dang chua dugc chinh xac mot
s6 ddi tuong la cac rac thai khac nhu manh g
IAn véi cac manh réac thai nhya. Viéc phat trién
thuat toan hoan thién can phai c6 cac phép do
chat luong cao tir cAc muc tiéu khac nhau dé
giam thiéu nham Ian trong cac tng dung giam sét
trong tuong lai lién quan dén vat liéu nhua.
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Hinh 4: Két qua phat hién réc thdi nhya tir mang no-ron tich chap sau (phia trén: anh dau vao;
phia duwai: ket qua chiet tach rac thai nhya)

3.2. Thdo lugn

Tinh trang 6 nhiém rac thai nhua ven bién
hay “6 nhiém trang” duoc xem Ia thach thirc Ion
dbi v6i moi truong boi khdi lugng ciing nhu s6
luong cua rac thai nhya. Nguon gay 6 nhidm
chinh 12 ngudn thai trén dat lién va cac ngudn
thai trén bién, dong gop chinh 1a rac thai nhya c6
kich thudc 16n, bao gdm cac vat dung hang ngay
va céc loai bao bi dong goi khac. Phan con lai 13
nhua dugc xa truc tiép trén bién, cha yéu l1a tur
hoat dong khai thac thuay san. Viéc thai ra moi
truong rac thai nhya khong ding cach vao dai
dwong va dit lién s& gay nguy hiém cho céc loai
sinh vat bién va anh hudng dén sic khoe ciing
nhu tinh mang con neudi. Ngodi ra, vin dé o

nhiém rac thai nhua da va dang gay ra céc tac
dong tiéu cuc dén kinh té - x4 hoi dwa trén nhiéu
khia canh khac nhau nhu thwong mai, du lich,
van tai bién... va anh huong dén nén kinh té qubc
dan caa qudc gia bang cach chi vién thém ngan
sach cho viéc xir ly rac thai nhua. Bac biét, trong
tinh hinh cing thing cua dai dich Covid-19
luong réc thai y té tang dot bién dang 13 mdi lo
ngai d6i voi méi truong ven bién va stc khoe cua
con ngudi [14]. Sy gia ting dang ké trong viéc
st dung khau trang y té, ging tay va quan 4o bao
ho, ng tiém... phuc vu cho céng tac phong
chbng dai dich tt ca déu dang gop phan gay ra
tinh trang 6 nhiém rac thai nhua nay. Mot nghién
ctru da chi ra rang céc san pham y té c6 thé gay
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ra 44,8% va 13,2% su gia ting chat thai nhya do
dai dich hién nay [15], [16]. Vi ly do nay, viéc
thuc ddy diéu tra, khao sat danh gia hién trang
rac thai nhya va hoan thién chinh sach, quy dinh
vé quan ly réac thai nhua; nghién cau, tng dung
codng nghé, trién khai mé hinh, hoat dong quan ly
rac thai nhya va san xuét cac san pham than thién
v6i méi truong 1a cip thiét trong bdi canh hién
nay.

Két qua cua nghién cau hd trg thém cho viéc
sir dung cac cam bién trén khong dé kiém tra bé
mat bién va phét hién réac thai nhuya. Duya trén
thuat todn hoc may nang cao mé ra tiém ning
ung dung ky thuat va cong nghé tu déng trong
viéc phat hién rac thai nhua ndi trén bién & quy
md 16n bang dit liéu va céng nghé vién tham tai
Viét Nam. Cac nghién cuu dya trén k¥ thuat hoc
sau CNN dé phat hién va theo ddi rac thai nhua
da duoc cac hoc gia quan tam dang ké trong
nhitng nim gan day. Anh UAV d3 duoc sir dung
cho cac muc dich nay ¢ quy mé 16n, chang han
nhu dé giam sét cac bai rac 16n doc theo b bién
[17], [18]. Tuy nhién, nhitng nghién ctru cua cac
hoc gia di trudc st dung mo hinh CNN thuong
hay gap phai chiét tach rac thai nhua ven bién bi
1dn vé6i gd tu nhién va tham thuc vt trén con cét.
Céc thuat todn hoc sau CNN dugc trinh bay trong
nghién ctu hién tai da duoc diéu chinh tir nhitng
thuat toan hién cé vai muc tiéu hop ly héa qua
trinh phét hién va chiét tach rac thai nhya trong
cac hinh anh duoc chup tir thiét bi bay chup
khéng ngudi 1ai (UAV), ¢6 thé hitu ich khi phan
loai sb luwgng 16n hinh anh c6 hay khéng c6 rac
thai nhya, do d6 co thé gitip xac dinh cac khu vyc
tiém an nguy co tap hop rac ven bién va trén bién.
Vién tham nghién ctiu rac thai nhua ven bién va
trén dai duong 1a mot thach thirc vé phuong dién
cong nghé van khéng ngimg duoc nghién ctu va
phét trién. Tuy nhién, mot thach thirc quan trong
khac ddi véi cac nd luc gidm séat rac thai nhua
ven bién 1a viéc xin gidy phép bay chup & cac
khu vuc quan tdm khac nhau. Céc nghién ctru
dang thuc hién va trong twong lai can xem xét
viéc phat trién cac thuat toan hoc sau dé xac dinh

kich thudc, théng tin quang phé va loai rac thai
nhua, day la nhirng théng tin hiru ich cé lién quan
dé cac nha hoach dinh chinh sach dua ra cac giai
phap nham giam thiéu nguy co rac thai nhya va
bao vé méi trudong duoc tét hon.

4. Két luan

Trong bai b4o nay, nhdm tac gia dé xuit viéc
su dung md hinh mang no-ron tich chap sau
(DCNN) dé xir ly céc hinh anh UAV nham phét
hién tu dong rac thai nhya ven bién. CNN c6 cu
trac dac biét la cac 16p tich chap va cac phéan
nhom dé chiét tach cac tinh nang khéc nhau caa
dir liéu. Ngoai ra, khi nhiéu lép tich chap va phan
nhom dugc sir dung, c6 thé chiét tach tinh ning
toan cuc mot 1an nira tir tinh ning toan cuc duoc
chiét tach trong qua trinh trude d6. Cac dic diém
cia mod hinh CNN c6 thé hiru ich cho viéc xac
dinh rac thai nhya ven bién. Viéc nghién ciu sau
hon 1a can thiét dé cai thién cac thuat toan tu
dong hién tai bang cach tang sé luong hinh anh
duogc sir dung dé huan luyén, cai thién do chinh
X&c ctia mo hinh. Céac phuong phap tu dong phat
hién va chiét tach rac thai nhya c6 thé bo sung
hoac thay thé cac phuwong phap truyén théng dé
giam sat moi truong bién va cai thién dang ké
chat luong két qua phan loai. Kham pha co hoi
st dung dit liéu vién tham co6 do phan giai cao
hon, da goc d9, c6 sin trén thi truong dé phat
trién mot thuat toan phan loai tét vu.Q
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Summary

Study model for detection on coastal plastic waste using unmanned aerial vehicle image
and deep convolutional neural network

Do Thi Nhung, Nguyen Thi Diem My, Pham Van Manh, Pham Vu Dong, Bui Quang Thanh
University of Science, Vietnam National University, Hanoi

Nghiem Van Tuan

Department of National Remote Sensing, Ministry of Natural Resources and Environment
Pham Minh Hai

Vietnam Institute of Geodesy and Cartography, Ministry of Natural Resources and Environment

Plastic waste in coastal areas originating from human activities is becoming a danger to the
marine environment because of its large quantity and difficulty to decompose. Consequently, they
have damaged drastically marine ecosystems as well as the above-ground environments. Plastic
wastes monitoring and prevention programs have been brought into focus over the world and
supported by modern technologies. Unmanned Aerial vehicles (UAV) and Deep Convolutional
neural networks (DCNN) have been well known for being highly effective for monitoring, detecting,
and classifying plastic waste in coastal areas. This study proposes an algorithm for detecting plastic
wastes by exploiting DCNN that was trained with labeled spatial data. The deep network was trained
and tested with 95 images from Phantom 4 Pro UAV with CMOS camera-equipped flying over Hoi
An coastal (Quang Nam province). The results that our network can detect plastic wastes with
precision and cross-validation were 0.87 and 0.83, respectively. To conclude, this study provides a
new approach for researchers and authorities to extend the UAV image source for monitoring and
evaluating the impacts of plastic wastes on coastal areas. Nevertheless, automatic monitoring has
still remained a challenging task and needs to be further studied with modern algorithms in the
future.O

Keywords: Plastic waste, Remote sensing, UAV, Convolutional neural network, Deep learning.
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