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TOM TAT

Nhan dang loai c4 dong vai tro cuc ky quan trong trong viéc danh gia da dang loai
ca tai Viét Nam, quan ly san xudt, va theo doi hé sinh thai, dic biét 1a xac dinh cac loai
c6 nguy co tuyét chung. Piéu nay lam cho viéc nhan dang loai cé tré thanh mot yéu t6
can thiét va doi hoi sy chinh xac va do tin cdy cao. Tuy nhién, viéc nhan dang doi hoi
su chinh x4c va do tin cdy cao thuong yéu ciu nhiéu thoi gian va chi phi. Trong bai
bao nay, chung t61 dé xuét k¥ thuat phan loai dua trén kién tric mang ResNet152V2 va
Xception, chung t6i thu thap bo dir liéu gdbm 820 hinh anh cta cac loai c4 va tién hanh
phén loai cac loai c4 dua trén tap dir lidu dé xuat. Qua danh gia thir nghiém cho thay do
chinh x4c ctia mo hinh dé xuét 1én dén 97,82%. Cho thay tiém ning cua phuong phap
hoc sau trong viéc nhan dang loai ca. Két qua cua nghién ctru nay co thé duoc ung dung
trong cac linh vuc nhu nudi tréng thuy san, nghién ctru sinh hoc va giam sat moi truong
thuy san.

Tw khéa: Phan loai ca, hoc sau, CNN, ResNet152V2, Xception
ABSTRACT

Fish species identification plays an extremely important role in the assessment
of fish species diversity in Vietnam, production management, and ecosystem
monitoring, especially in the identification of endangered species. This makes fish
species identification a necessity and requires high accuracy and reliability. However,
identification that requires high accuracy and reliability often requires a lot of time
and cost. In this paper, we propose a classification technique based on ResNetl52V2
and Xception network architecture, we collect a data set of 820 images of fish species
and conduct classification of fish species based on the data set. propose. Through
testing and evaluation, the accuracy of the proposed model is up to 97.82%. Shows
the potential of deep learning methods in fish species identification. The results of this
study could have applications in areas such as aquaculture, biological research and
aquatic environmental monitoring.

Keywords: Fish classification, deep learning, CNN, ResNet152V?2, Xception
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1. MO DAU

1.1. Giéi thi¢u bai toan

Phat hién, nhan dang va phan loai cé
tw dong 1a nhiing linh vuc nghién ctru phd
bién va hap dan. Nhiéu nha nghién ctru
dang tham gia vao phat trién n6 cho moi
truong dudi nudc va ngoai nudce. Pac biét &
Viét Nam mot qudc gia c6 da dang dia hinh
va mang ludi song ngoi phong phu tao ra sy
da dang vé hé sinh thai ca & Viét Nam véi
khoang 2030 loai c4 [9]. Trong nhitng nam
gan day, nhimg tién bo trong thi gidc may
tinh di cung cap mot cach tiép can nhanh
chong va khong pha hiy dé phan loai ca.
Hoc may (ML) 1a mdt bude dot pha trong
tri tu¢ nhan tao (Al) dugc ting dung trong
nhiéu linh vuc khac nhau nhu robot, y hoc,
bao mat thong tin va dic biét 1a nudi trong
thuy san. Cong nghé hoc may dugc su dung
rong rai trong nhiéu tng dung nudi trong
thuy san, bao gém phan loai, dém c4, do
kich thudc va xac dinh hanh vi [4]. Hoc sau
(DL) 1a mdt tap hop con cua hoc may va
ngay cang dugc ap dung nhidu hon trong
nudi trong thuy san vi kha ning thé hién
tinh nang hiéu qua cua né. DL la m§t mang
hoc tap nhiéu 16p c6 thé trich xuat théng tin
ngi nghia tir cap do pixel, phu hop dé phat
hién hanh vi cua ca thong qua hinh anh.

1.2. Nhirng nghién ciru lién quan

Nour Eldeen M. Khalifa va cong su.
[11] dd dé xut duoc xdy dung bang cach st
dung mang than kinh tich chap sau (CNN).
N6 bao gém bdn 16p, hai 16p tich chap
va hai 16p duogc két ndi day du. Po chinh
xac ma tac gia dat duogc la 85,59%. Alaba
SY va cong su. [3] da dé xuét cac mang
MobileNetv3-large va VGG16 va mot dau
phat hién SSD. Tac gia tap trung vao thuat
toan ciia Lloyd dé phan cum va CNN dé
phan loai. BJ chinh xac ma tac gia dat duoc
14 79,7% da dat duoc bang cac phwong phap
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duoc dé xuat. Md Shoaib Ahmed va cong su
[10] d3 d& xuat mo hinh dua trén thuat toan
hoc may Support Vector Machine (SVM)
v6i chitc nang hat nhan, hé¢ théng dé xuét
dat dugc d6 chinh xac 91,42%. Xiaoling Xu
va cong su [5] da dé xuat mot phuong phap
nhan dang loai ca dua trén SE-ResNetl52
va tiéu cy can bang theo 16p. Phuong phép
dé xuit di duoc thir nghiém trén bo dit liéu
cong khai Fish-Pak va dat dugc do chinh
xac 1a 91,25%. Ahmad Salman va cong su
[1] d dé xu4t mot phuong phap théng nhat
dé phat hién ca di chuyén tu do trong moi
truong dudi nude khong bi han ché bang
cach sir dung mang than kinh chuyén doi
dua trén khu vuc, mot k¥ thuat hoc may tién
tién duoc sir dung dé giai quyét cac van dé
chung vé phat hién va dinh vi d6i tuong.
Tac gia str dung hai bo dir liéu diém chudn
duoc trich xuat tir kho luu trit video dudi
nude Fish4Knowledge 16n, bo dit liéu canh
phtc tap va bd dir li¢u ca LifeCLEF 2015
dé xac thuc tinh hiéu qua ctia phuong phap
Kkét hop. Pat dugc d6 chinh xac phat hién
(F-Score) 1an luot 1a 87,44% va 80,02%
trén 2 b dir li¢u nay.

1.3. Pic dieém cua loai ca

Ca mot loai thuy san giau protein va
it chit béo va 1a mot trong nhitng ngudn
thuc phdm chi yéu. C6 hon 20.000 loai
ca trén thé gi6i, bao gém khoang 73 loai
Cyclostomata, 800 loai Chondrichthyes
va khoang 20.000 loai Osteichthyes[2].
Trong cac vung nudc ty nhién hodc trong
nudi trong thiy san, cac loai ca khac nhau
thuong sdng hodc sinh san trong ciing mot
khu vuc, tao nén sy da dang sinh hoc. Tuy
nhién, viéc nhan dang cac loai c4 nay co
thé rat kho khan do su twong dong trong
hinh dang va mau sac. Piéu nay doi hoi su
nghién ctru va phan tich can than dé xac
dinh chinh x4c loai c4 mdt cach hiéu qua
va dang tin cay.
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Ca 7 mau

Ca 3 dudi
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Ca lau kiéng

Hinh 1. Hinh dnh mét sé loai cd

1.4. Vai tro cia hgc siau trong nhin
dang loai ca

Hoc sau 1a mdt linh vuc hién dang phat
trién, kham pha cac linh vuc tri tu¢ nhan
tao va hoc may dé hoc cac tinh nang tryc
tiép tir dir liéu, str dung nhiéu 16p xtr Iy phi
tuyén tinh [6]. Hoc sau v6i Mang than kinh
chuyén d6i da n6i 1én nhu mot trong nhing
cong cu hoc may manh mé& nhét trong phan
loai Hinh anh, vuot qua d¢ chinh xéc cua
hau hét tat ca cac phuong phap phan loai
truyén thong khac va tham chi ca kha ning
cua con nguoi [11, 19]. Qua trinh tich chap
¢6 thé don gian héa mot hinh anh chira hang
triéu pixel thanh mét tip hop cac ban dd
dac trung nho, do do lam giam kich thudc
cta dir liéu ddu vao trong khi van giit duoc
cac dic trung khac biét quan trong nhat [7].

1.5. Cac mang no-ron trich xuat dic
trung

1.5.1. ResNet152V2

ResNet152V2 1a mot bién thé cua
ResNet (Residual Network) véi 152 layers.
ResNet duoc xem 1a mot trong nhimg kién
tric quan trong va hiéu qua nhit trong
linh vuc hoc sdu. Mot van dé thuong gip
khi xay dung cac mang sdu la hién tuong
vanishing gradient (diéu khién gradient
mét dan). Diéu nay c6 nghia 1a khi théng
tin di qua nhiéu 16p, gradient giam dang ké
va dan dén khé khan trong viéc huan luyén.

ResNet giai quyét van dé nay bang cach
stt dung cac duong ndi (shortcuts) hoic
“residual connections” dé cho phép thong
tin truyén thang qua céac 16p. Cac residual
connections cho phép mang hoc cac biéu
dién sau va phuc tap hon ma khong gip
van dé vanishing gradient. ResNet152V2
la phién ban cai tién ctia ResNet voi
152 layers, st dung céc ky thuat nhu
batch normalization, skip connections va
bottleneck architecture dé ting cuong kha
nang hoc cua mang.

1.5.2. Xception

Xception (Extreme Inception) 1a mdt
kién tric mang no-ron sau dya trén ¥ tuong
cta Inception va c6 tén goi la “Extreme” vi
n6 diéu chinh cach tinh toan trong Inception
module. Inception la mdt kién tric mang
ndi tiéng dugc s dung rong rii trude do.
Piém manh ctia Inception 1a kha ning nim
bat thong tin & cac mirc do khac nhau bang
cach su dung céc filter vdi kich thude khéc
nhau. Xception dua y tuéng ny 1én mot tim
cao m&i bang cach thyc hién cac phép tinh
convolution tryc tiép trén cac kénh riéng
biét cua dit liéu dau vao, thay vi trén toan
bo khong gian. Diéu nay gitip mang hoc cac
biéu dién tot hon va giam dang ké s6 luong
tham sb can hoc. Kién truc Xception tao
ra mft mang no-ron rit manh va hiéu qua
trong viéc nhan dang hinh anh.
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1.6 Cac d¢ do danh gia mo hinh

D6 chinh xac cua cac du doan tich
cuc (positive), tinh ti 1¢ gitra sb lan du
doan tich cyc dung (true positive — TP) va
tong sd du doan tich cyc (True positive +
False positive (FP); B bao phu (Recall):
ty 1& phan trim cic truong hop TP ma
mo hinh da phat hién dugc, tinh bang ti
1¢ gitra TP va false negatives (FN); Do
chinh xdc, tinh ti 1¢ gitra s6 lan du doan
dung va tong sb du doan. Pay 1a d6 do
phd bién nhét va thuong duogc st dung ddi
v6i céac bai toan phan loai [8].

TP

e B 1
Precision TP T FP (1)
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Recall = — & 2
el = TPFFN 2)

Precision X Recall

LRSI 2 Precision + Recall )

) . TP + TN @
ceuracy = TP + TN + FP + FN

2. KET QUA NGHIEN CUU

2.1. Phuong phap dé xuit

Dé giai quyét bai toan, chung t6i dé
xuét stir dung mo hinh téng quat nhu Hinh
2. M6 hinh tong quat gdm c6 hai giai doan:
Giai doan huin luyén va kiém tht dugec mod
ta cu thé nhu hinh sau:

TRAINING

Input Dataset

Model
Training

or
BTN
I

TESTING

y
[P

Feature
Extraction

Classification

True: CaBaDuoi
Predicted: CaBaDuoi

Hinh 2. Mé hinh dé xudt phdt hién va phdn loai cdc loai cd & Viét Nam.

2.1.1. Dao tao mé hinh

O giai doan tién xir 1y, chiing toi thuc
hién ting cuong dir liéu bang cach xoay
anh, 1at anh ngiu nhién tir 0 dén 180 do
va thuc hién chudn hoa kich thudc anh
thanh 512 x 512. Sau khi qua trinh tién xtr
1y dit liéu, chung t6i s& tién hanh rat trich

dic trung. Chung toi d& xuat phuong phap
rat trich ddc trung véi hai mo hinh mang
la ResNet152V2 va Xception nhu da trinh
bay & phan 2.1 trong bai bao nay va sau do
thue hién dao tao dir liéu theo mo hinh.
2.1.2. Kiém thii
O giai doan kiém tht, dir liéu dau vao
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s€ 1a tap dir li¢u hinh anh dugc mo ta trong
phan 2.2 dé nhan dang va phan loai ca. O
qua trinh tién xir 1y, anh dau vao s& duogc
chuan héa vé kich thuée thanh 512 x 512,
sau d6 dua qua cac mo hinh mang dugc dé
Xuét tir giai doan thtr nhit dé dy doan.
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2.2 Két qua thyc nghiém
2.2.1. Cac kich ban ap dung
‘ Dé tién hanh thuc nghiém cho mo hinh
dé xuat, chﬁng toi ,thuc hién hai kich ban
vo1 cac tham s6 huan luyén nhu sau:

Bang 1. Cac kich ban dugc dé xuat va cac tham s6 hudn luyén

I(%Ch Kién tric Epochs Learning Input shape Activafion

ban mang rate Function
1 ResNet152V2 25 0.001 512x 512 Softmax
2 Xception 25 0.001 512x 512 Softmax

2.2.2. Moi trwong cai dat va tap dir
liéu thuwc nghiém

a. Moi truong cai dat: Hé théng duoc
cai dat bang ngdn ngit Python va chay trén
cung mot moi truong Kaggle (GPU P100).
Thu vién hd tro ddo tao md hinh mang str
dung la Tensorflow va Keras.

b. Tap dir lieu thuc nghiém: D ligu
dugc ching t61 thu thap tir mot s6 loai cé
phd bién tai Viét Nam. Bo dit liéu nay duoc
chung t61 thu thap tir nam 2023. B dit licu
bao gdm 820 hinh anh véi kich thudc hinh
anh trung binh 1a 500*500 pixel. Cac hinh
anh ¢ dinh dang PNG va JPG. Céc hinh

Accuracy & Validation Accuracy

—

2 g8 2888 &
. |
\\\\\\

Epochs.
Training Loss & Validation Loss

15
i10 T

u K
13

Epochs

anh dugc phan loai thanh ba loai: ca 7 mau,
ca 3 dudi va c lau kiéng.

2.2.3. Cic két qud thwe nghiém

a. Do do Loss va Accuracy

Trong qué trinh huan luyén t6i chon gia
tri 512 x 512 cho kich thuéc anh dau vao.
Hinh 3 thé hién gia tri Loss va Accuracy
cua cac kich ban 1 va kich ban 2. B§ chinh
xac cua cac kich ban lan luot 1a 95,12%
va 97,82%. Két qua thuc nghiém cho thiy
kich ban 2 c6 gia tri Loss thap hon va do
chinh xé4c cao hon trén tap dir liéu dé xuat
phu hop cho nhan dang cac loai ca trong
thuc té.

Accuracy & Validation Accuracy Xception

J\

Epochs
Training Loss & Validation Loss Xception

Epochs

Hinh 3. Bi€u dé vé dé do Accuracy va Loss ctia kich ban 1va 2

b. Mt s6 két quad thyuc nghiém

Hinh 4 trinh bay mot s6 két qua thuc
nghiém cua qué trinh nhan dang va phan

92

loai mot soO loai ca tai Viét Nam dua trén
md hinh mang dé xuat.
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True: Ca7Mau
Predicted: Ca7Mau

True: CaBaDuoi
Predicted: CaBaDuoi

True: Ca7Mau
Predicted: Ca7Mau

True: Ca7Mau
Predicted: Ca7Mau

True: CalauKieng
Predicted: CalLauKieng

|
-

-—--,

Hinh 4. Mét sé két qud thuc nghiém

Két qua thue nghiém cho thiy mé hinh
dat do chinh xac cao trong nhan dang 3 loai
ca dé xuat. O cac loai ca c6 mau sic va kich
thudc khac nhau, mo hinh kich ban 2 cho két
qud nhan dang chinh xac trong cac truong
hop khéc nhau cta tap dir liéu kiém thr.

3. KET LUAN

Trong bai bao nay, chung toi di tién
hanh nghién ctru vé viéc nhan dang loai ca
tai Viét Nam bang phuong phap hoc sau.
Viéc nhan dang loai c4 tai Vi¢t Nam mang
y nghia quan trong trong viéc xac dinh mirc
dd phong phu va quan ly hi¢u qua cac loai
ca trong h¢ théng da dang sinh hoc cua Viét
Nam. Chung t6i dd sir dung cac kién triic

mang hoc sau bao gém ResNetl152V2 va
Xception dong thoi xdy dung bo dit liéu dé
nhan dang cac loai ca dya trén hinh anh cua
chung. Két qua danh gia thir nghiém cho
théy mo hinh Xception dat dugc do chinh
xéac cao khoang 97,82%. Piéu nay chimng
t6 tiém nang 16n cua phuong phap hoc sau
trong vi¢c nhan dang loai c4 tai Viét Nam,
ddng thoi khing dinh tinh chinh x4c va do
tin cay cao cua mo hinh. Trong thoi gian
td1, chung to1 tiép tuc thuc hién nhan dang
trén nhiéu mo hinh mang khac nhau va
nhiéu loai ca phd bién dong thoi cai tién
mo hinh dé nhan dang bénh trén céc loai ca
g6p phan ning cao san luong thiy san tai
Viét Nam.
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