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TOM TAT
Nghién cieu nay nham thir nghiém, danh gia kha ning iing dung tri tué nhan tao (artificial intelligence — AI)
trong tw dong hoa chén doan bénh trén t6m si (Penaeus monodon). Mot 56 bénh trén t6m st ¢6 dau hiéu dic
trung c6 thé nhdn biét thong qua hinh anh; trén co sé dé ching t6i van dung cdc ky thudt tién tién cia Al trong
linh vue thi gide mdy tinh (computer vision) dé xdy dung hé thong chén dodn hinh anh c6 kha nang phan loai mot
56 bénh thuwong gap trén toém si & Viét Nam. Két qud thuwe nghiém trén 4 mau bénh: den mang, dom den, dom trdng
va hoai tir co cho thdy hé théng chan dodn hinh anh dat @ chinh xdc cao nhdt 87,58% véi mé hinh mang neural
tich chdp (convolutional neural network - CNN) EfficientNet-B4 ¢6 dp dung ky thudt hoc chuyén giao (transfer
learning). Két qud ndy goi y tiém ndng ving dung Al vao phdn loai bénh trén tém s, gitip rit ngdn thoi gian, chi
phi chan dodn bénh, gép phan lam giam thiét hai ciia dich bénh gdy ra cho nghé nuéi tom.
Tir khoa: tri tué nhan tao, thi giac may tinh, nhan dang bénh tom, nong nghiép thong minh.
ABSTRACT

This study aims to investigate the application of artificial intelligence (Al) for automatic disease
classification in black tiger shrimp (Penaeus monodon). Various common diseases in black tiger shrimp have
visual signs that can be recognized through images, suggesting the application of Al techniques in computer
vision to build a system capable of predicting common diseases in black tiger shrimp in Vietnam. Experimental
results of identifying four common shrimp diseases. black gill, black spot, white spot, and infectious myonecrosis
show that the Al model obtained the highest accuracy of 87.58 % with the EfficientNet-B4 model using transfer
learning technique. This result suggests the potential of applying Al to disease identification in black tiger
shrimp which can shorten the time and cost of disease diagnosis, reducing the damage caused by diseases to
shrimp farming.

Keywords: artificial intelligence, computer vision, shrimp disease prediction, smart agriculture.

I. PAT VAN PE thuy san; giai quyét viéc lam cho hon 3 triéu

Cong nghlep nu01 tom c6 vai tro quan trong
db6i v6i nén kinh té Viét Nam. Nugc ta co dleu
kién tu nhién thuén loi cho phat trién nudi trong
thiy san ndi chung, cong nghlep nuoi tom nodi
riéng, dac biét 1a vung Pong bang song Curu
Long. Theo cong bd cua Hiép hoi ché bién va
xuat khau thuy san Viét Nam (VASEP), nudc ta
hién 1 nudc san xuét tom su hang dau thé gisi
v6i hon 600.000 ha nuéi tdm cho san lugng
300.000 tan mdi nam [1], gia tri xuat khau
chiém 13 dén 14% tong gia tri xuat khau tom
toan thé gi¢i. Hang niam, nganh tém nudc ta
gop khoang 40 dén 45% tong gi tri xuat khau

lao dong [2]. Chinh phu dit muc tiéu dén nam
2025, nganh tom dat 10 ty USD doanh thu,
doéng gop 10% vao GDP ca nudc [3]. Pé nganh
tom phat trién bén vimg, viéc ing dung khoa
hoc, céng nghé moi dé nang cao nang sut,
chat luong san pham la xu thé tat yéu; trong
do, viéc ting dung khoa hoc vao quan ly moi
truong, kiém soat hiéu qua dich bénh trong cac
trang trai nudi tom co vai tro quan trong.

Dich bénh 14 nguy co gy thiét hai hang dau
d6i véi cong nghiép nuoi tom. O Viét Nam, su
bung phat cua loai bénh trén tom c6 t€n Hoi
ching tir vong som (early mortality syndrome
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- EMS) da gay thiét hai ning né ké tir lan dau
tién xudt hién vao nam 2011. Céc loai bénh
pho bién khac gébm c6 bénh dom trang (white
spot syndrome virus - WSSV), bénh phén tring
(white feces syndrome - WFS) va bénh dau
vang (yellow head virus - YHV). Do dic diém
ctuia moi truong nudi tom cong nghi€p c6 mat do
nudi cao, khi dich bénh xdy ra thuong lay lan
nhanh chong. bé giam bot thiét hai do bénh tom
gdy ra, viéc phat hién sém cac dau hiéu ctia bénh
va xir Iy kip thoi co ¥ nghia rat quan trong.

Mot ) bénh trén tom co thé nhan biét thong
qua cac triéu ching dic trung. Vi dy, EMS ¢6
thé dwoc phat hién bang cach xem xét cac dau
hi¢u vat 1y ctia tom, bao gdm gan tuy nhot nhat,
teo lai hoac teo, Vo mém va diy mot phan dén
rudt ludn trong réng. V&i bénh WSSV, cac dau
hiéu dién hinh bao gdm giam tiéu thy thirc an
dot ngot, 16p biéu bi 1ong 1éo va sy hién dién
clia cac dém tring c6 duong kinh tir 0,5 dén 2,0
mm trén bé mit bén trong ctia mai, phan phu va
16p biéu bi trén cac doan bung.

Nhiing nim gan day, cac nghién ctru ciia
linh vyec trf tué nhan tao (AI) da dat duoc nhidu
thanh twu dot pha, cac két qua nghién ciru ngay
cang dugc tng dung da dang va chuyén sau
vao doi sdng. Cac két qua nghién ciru ndi bat
dwa vao ky thuat hoc sau (deep 1earn1ng DL)
da giai quyét thanh cong nhiéu van d& phirc
tap ton tai trong linh vuc Al trong nhiéu nam.
Mot s6 linh vuce tmg dung tiéu biéu cua DL bao
gom thi gidc may tinh, xir Iy ngdn ngi tu nhién,
phuong tién tyr 14i va chan doan y khoa [4].

Nghién ctru nay khao sat, xdy dung thu
nghiém mdt mo hinh Al cé kha nang dy doan
mot s6 bénh thudng gip trén tom st thong qua
hinh anh. Nghién ctru str dung cac phuong phap,
k¥ thuét tién tién ctia Al trong linh vuc thi giac
may tinh, cu thé 1a thuat hoc sau (DL), tap trung
vao mo hinh mang neural tich chap (covolutional
neural network - CNN) va phuong phap hoc
chuyén giao (transfer learning) dé xay dung hé
théng c6 kha nang thu nhan anh chup mau vat
va dua ra két qua chan doan hoan toan tu dong.
Muc tiéu ctia nghién ctru nhim hudng t6i (mg
dung tri tué nhén tao va céc h¢ thong thong minh
vao cong nghiép nudi tom, gop phan giam thiéu
thiét hai cta dich bénh gy ra cho nganh tom.
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II. POI TUONG VA PHUONG PHAP
NGHIEN CUU

1. Pdi twong nghién ciru

Chung t6i st dung mo hinh mang neural
tich chap (CNN) dé huin luyén hé théng tu
dong phat hién va nhan dang bénh tom thong
qua hinh anh mau vt [5]. M6 hinh CNN la mot
loai mang neural nhan tao (aritificial neural
network - ANN), trong d6 c6 it nhat mot 16p
tich chép (convolutional layer). Tich chap la
mot phép bién doi tuyén tinh bao gdm phép
nhan mét tip cac trong sd (weights) véi dit
liéu dau vao. Vi bai toan nhan dang anh, dir
liéu dau vao la mot mang hai chiéu cac diém
anh (pixels), tap trong sd 1a ma tran vudng
n*n chiéu duoc goi 1a bo loc (filter) hay nhan
(kernel). Cac két qua phép nhan sau dé dugc
cong lai thanh mot sb thuc, vi thé phép bién
ddi nay duoc goi la tich chap (convolution).
Phép tich chdp dugc ap dung Ién toan bo
anh dau vao tao ra tap cac gia tri duoc goi la
ban d6 dic trung (feature map). Ban do dic
trung nay dugc truyén qua phép bién dbi phi
tuyén (nonlinearity) thong qua ham kich hoat
(activation) trudc khi truyén cho 16p ké tiép.
Sau mdi 16p tich chap, anh dugc truyén qua
16p gop (pooling layer) thu dugc anh dong
dang co6 kich thudc nhoé hon, do d6 cac dac
trung & 16p sau c6 mirc d6 tong thé cao hon
16p trudc, gitip hé thong co kha ning trich xuat
duogc dac trung cua anh & nhiéu cép do khac
nhau, tr d6 l1am gia tang hiéu qua nhan dang.

Céu tric co ban ciia md hinh CNN duge md
ta trong Hinh 1, gém co ba thanh phan chinh:
16p dau vao 1a anh dbi tuong, tiép theo la mot
s6 16p tich chap két hop voi 1op gop, cudi cung
1a 16p dau ra chira xac suét dy doan cua cac
nhan quan tdim. M6 hinh CNN can dugc huin
luyén tu dir liéu dé dat do chinh xéc cao; qua
trinh hun luyén mé hinh CNN tr b di liéu
da biét trude nhin duoc goi la hoc c6 giam sat
(supervised learning). Muc ti€u cua qua trinh
huén luyén nham tinh toan duoc bo tham )
cua mo6 hinh nhén dang anh sao cho sai s6 du
doan 1a nho nhét. Phuong phap chung dé tinh
toan bo tham s 1a ap dung giai thuat lan truyén
nguoc (back propagation) va giam dao ham
(gradient descent).
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Hinh 1. CAu tric co ban ciia md hinh CNN.

2. Vit liéu nghién ctru
2.1 Bo dir liéu
Bo dir liéu duoc sir dung 1a anh chup mau
vét cia tom khoe manh va tom bi nhiém bdn
loai bénh phé bién: Bénh den mang, bénh dém
den, bénh dém tring va bénh hoai tir co.
Bang 1. Bj dir liéu sir dung trong nghién ciru.

STT Nhin S6 miu
1 Den mang 125
2 Dém den 103
3 D6m tring 173
4 Hoai tir co 115
5 Tom khoe manh 75

S lugng anh mau cua mdi loai dugc liét
ké trong Bang 1. Mot s6 anh mau dugc ligt ké
trong Hinh 3 (cot trai).

2.2 Hé théng xdy dwng va hudn luyén mé
hinh CNN

Qua trinh huén luyén mé hinh phan 16p CNN
thuc hién nhiéu thao tac tinh toan, doi hoi hé
thong may tinh di manh dé xtr 1. Chiing t6i tién
hanh thyuc nghiém trén hé thong may tinh ¢6 cau
hinh duwoc mo ta trong Bang 2. Trong hé thdng
nay, bd xtr 1y d hoa (graphical processing unit
- GPU) dugc khai thac dé thyc hién cac tic vu
tinh toan song song, gilip rit ngan thoi gian huan
luyén cac mo hinh hoc may so voi st dung bo
xu 1y trung tdm (central processing unit - CPU).

Dé trién khai lap trinh va van hanh hudn
luyén cac mo6 hinh Al phan lop, chiung t6i st
dung cac cong cu phan mém chinh dugc liét
ké trong Bang 3. Cac cong cu nay hién dugc
sir dung rong rai trong nghién ctru va phat trién
ung dung tri tu¢ nhan tao.

Béng 2. Céu hinh ciia hé théng may tinh huén luyén mé hinh CNN.

STT Thiét bi Théng s6 ky thuit Hing san xuat
1 | Bo xt ly trung tam (CPU) Core i5 12500; tbc do xur ly 4,6 GHz Intel
2 B0 nhé RAM Dung lugng 16 GB; tdc d6 3200 MHz Kingston
3 B9 nh¢d ngoai SSD 980 PCle M.2 2280; dung lugng 1 TB Samsung
4 B6 xtr Iy d6 hoa (GPU) GeForce RTX 4070; dung lugng bo nh¢ VRAM MSI
12 GB; toc @6 xu Iy 2520 MHz; 7168 nhan CUDA
Béang 3. Danh muc cac ph?ln mém sir dung trong thwe nghiém.
STT Loai phin mém Tén, phién ban phin mém Hing san xuit
1 Ngoén ngit 1ap trinh Python 3.8 The Python Software Foundation
2 Thu vién 1ap trinh Al Pytorch 2.0 Meta Al
3 | Thu vién xu ly song song CUDA 11.0 NVIDIA
4 Hé diéu hanh Ubuntu 18.04 Canonical
5 Thu vién xur Iy hinh anh OpenCV 4.3.0 OpenCV Team

TRUONG DAI HOC NHA TRANG e 179



Tap chi Khoa hoc - Cong nghé Thity sdn, S6 2/2024

3. Phwong phap nghién ctru

Quy trinh thuc nghiém xay dung va huan
luyén mo hinh Al nhan dang bénh tom duogc
thé hién trong Hinh 2. B¢ dit liéu dugc chia
ngiu nhién lam hai phan: 80% cua mdi 16p
dung dé hudn luyén cac mé hinh CNN nhan
dang bénh t6m, 20% con lai dung dé kiém
dinh dd chinh x4c ctia md hinh huin luyén.
Chung t6i ap dung k¥ thuat tang cuong dir liéu
(data augmentation) dé tao ra sb lugng anh
huan luyén nhiéu hon bo dir liéu gbc nhim
nang cao dg chinh xac ciia mo hinh CNN. Cac
xu ly tang cuong dir li€u duogc thuc hién tu
dong trén bo dir licu huin luyén, gém co: cat
lay trung tdm anh (center crop), 1at anh theo
chiéu ngang/doc (horizontal/vertical flip), va
xoay anh ngau nhién (random rotation). Két
qua, tir 473 anh ban dau thu duoc 1892 anh
dua vao huan luyén. Dé ting d6 chinh xé4c cua
hé thong nhan dang, chung toi ap dung xtr 1y
loai bo anh nén trén bo dir liéu dé giir lai anh
cta d6i twong, twong ty nghién ciru [6]. Khac
v6i [6] thuc hién xtr 1y loai bo anh nén bang
tay voi phan mém xu 1y anh chuyén dung
Adobe Photoshop, chung téi thir nghiém xu
Iy tu dong loai bo anh nén st dung mo hinh

hoc sau U2-Net [14] va thu vién OpenCV [8].
Hinh 3 thé hién két qua xir 1y loai bo anh nén
v6i mot s6 miu trong bo dit lidu. Vi cai tién
nay, hé théng nhan dang bénh tom thuc hién
hoan toan tu dong tir anh dau vao dén két qua
du doan.

Ching t6i 4p dung ky thudt hoc chuyén
giao (transfer learning) vao nghién clru nay
nham thu dugc hé théng nhan dang co6 do
chinh x4c cao hon [8]. C4c mé hinh CNN can
st dung bo dir liéu du 16n trong qua trinh huén
luyén dé chiung hoc duogc b tham sb cho két
qua nhan dang t6i wu. Tuy nhién, trong thuc
té viéc thu thdp dir liéu thuong khong dap
g yéu cau; vi thé k¥ thuat hoc chuyén giao
thuong duge ap dung dé khic phuc han ché
nay. Ky thuat hoc chuyén giao st dung mé
hinh AI cua bai toan li€n quan, da dugc huin
luyén tir mot bo dir liéu du 16n va cho két qua
tdt. M6 hinh méi tiép tuc huan luyén trén bo
dr liéu cua tac vu moi va thuong mang lai do
chinh xac cao hon so véi chi huin luyén véi
bo dir liéu hién c6. Chiung t6i lya chon nam
md hinh CNN di duoc huin luyén va cho do
chinh xac cao trong bai toan nhan dang anh
ctia du an ImageNet [9] dé thuc nghiém. Bang

B0 anh » Tang cuong dir liéu >
huan luyén

Huan luyén mo hinh
CNN nhan dang
bénh tom

Y

M0 hinh nhan dang

B0 anh kiém thir

bénh tém

Két qua phan loai

Hinh 2. So' d6 quy trinh huén luyén mé hinh phan loai bénh tém qua anh.
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4 liét ké tén va dic diém chinh cua cac mo
hinh nay. Cac mé hinh nay di thé hién do
chinh xé4c cao trong giai quyét bai toan nhan
dang cta du 4n ImageNet, dong thoi chung co
kich thudc b tham s6 khong qua 16n, phi hop
cho trién khai huan luyén trén hé thong may
tinh hién co [10].

Céc thong sb thuc nghiém duoc thiét lap
gidng nhau cho cac mé hinh CNN: s chu
trinh huén luyén (epoch) 1a 100, gidi thuat
SGD [11] duoc sir dung dé téi uu hoa mé hinh
véi toe @6 cap nhat (learning rate) ban dau
12 0.001, s6 luwong anh dua vao tai mdi bude
huén luyén 1a 16.

Hinh 3. Két qua xir Iy loai bé hinh nén tu dong.
Bén trai: Anh ban diu, bén phai: anh thu dworc sau khi xir 1y.

1. KET QUA NGHIEN CUU VA THAO
LUAN

Do chinh xéc (accuracy) duge dung dé danh
gi4 hiéu nidng ctia md hinh nhan dang, thé hién
qua cong thuc sau:

S6 mAu dy do4n ding

Do chinh xac = * 100%

Tdng s6 miu dy dodn

Bang 4 thé hién d6 chinh xac cta cac mo

hinh nhan dang bénh t6m trén bo dir liéu kiém
thir. Két qua thuc nghiém cho thdy nim mé
hinh CNN déu cho d6 chinh xac du doan trén
80%, gia tri trung binh 1a 84.7%, trong d6 mo
hinh Efficient Net - B4 ¢6 d@0 chinh xac cao
nhit (87.58%). Két qua du doan voi mot anh
mau vat duoc minh hoa trong Hinh 5 véi mo
hinh Efficient Net - B4, thé hién gia tri du doan
chinh x4c (tdm bi bénh dém den).

Béng 4. D) chinh x4c ciia cic md hinh CNN sau huén luyén.

STT M6 hinh S6 lwgng tham sb Do chinh xac
(don vi tinh: triéu) (%)
1 Resnet18 [12] 11.7 82.35
2 Resnet50 [12] 25.6 87.23
3 Resnet101 [12] 44.5 85.71
4 Efficient Net - BO [13] 53 80.61
5 Efficient Net - B4 [13] 19.3 87.58
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So sanh voinghién ctru [6], nhom tac gia thuc
nghiém véi hai m6 hinh phan 16p MobileNet-V 1
va Inception-V3 véi s6 chu trinh huan luyén dén
3000 epoch, c6 st dung ky thuat tim kiém ludi
(grid search) dé tim mo hinh t6i wu. Ngoai ra,
trong nghién ctru [6] hé théng du doan bénh tom
chua hoan toan tu dong do ap dung xu ly loai
b6 anh nén duge thuc hién béng tay. P9 chinh

x4c cao nhét dat duge 1a 90,02% v6i mé hinh
Inception-V3. Trong nghién ctru nay, chiing t6i
thiét 1ap hé théng nhan dang cho phép qua trinh
nhédn dang to anh dau vao dén két qua diu ra
hoan toan tuy dong. Khi thuc nghiém voi s6 chu
trinh huén luyén 1000 epoch va toc d6 cap nhat
la 0.01, do chinh xac thu dugc tuong duong véi
két qua ctia nghién ctru nay.

0 +
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o
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—— Train accuracy
—— Validation accuracy

T T
0 20

T
40

T T T
60 80 100
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Hinh 4. D6 thi thé hién dd chinh xéc (accuracy) ciia md hinh thu dwgc trong qua trinh huin luyén.

Hinh 4 thé hién d6 thi biéu dién d6 chinh
xac cua md hinh Efficient Net - BO trong qua
trinh huan luyén. Trong d6 d6 thi mau xanh thé
hién d¢ chinh xac thu dugc trén b dir lidu huan
luyén, dd thi mau vang thé hién d6 chinh xac thu
duoc trén bo dit lidu kiém thir. D6 thi cho thay

Bénh d6m den
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trong qua trinh huan luyén, do chinh x4c ctia mé6
hinh CNN ting 1én rt nhanh trong nhitng epoch
dau tién, sau d6 tang thém rat it hodc khong ddi.

Pé gia tang d6 chinh x4c can huan luyén véi
bd dir liéu 16n hon va/hoac thir nghiém vai mo
hinh nhan dang t6t hon.

Xac suat du doan bénh

9
g
Tom_BT

Den_Man
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Hoai_Tu_Co

X&c suat dy doan bénh
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g
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8

Hinh 5. Két qua du do4n véi hai miu anh.
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IV. KET LUAN VA KIEN NGHI

Nghién ctru nay khao sat thuc nghiém tng
dung tri tu¢ nhan tao (Al) trong tu dong hoa
qua trinh nhan dang bénh trén tém st (Penaeus
monodon). M6 hinh mang neural tich chap
(CNN) dugc sir dung dé huin luyén hé thong
chin doan bénh tom tir hinh anh mau vat.
Nghién ctru ciing dé xuit mot hé thong nhan
dang bénh tom hoan toan ty dong ung dung k¥
thuat hoc sau (DL). Két qua thuc nghiém cho
thiy hé théng nhan dang dat do chinh xac cao

nhét 14 87.58% v&i md hinh phan 16p Efficient
Net - B4.

Két qua nghién ctru cho thiy tiém nang cta
ung dung Al vao dy doan bénh tom, giup giam
thiéu thoi gian va chi phi so v6i phuong phap
truyén thong, gop phan han ché thiét hai cua
dich bénh giy ra d6i v6i cong nghiép nudi tom.

Lo&i cdm on

Nghién ctru nay duoc tai tro bdi Truong Pai
hoc Nha Trang thong qua dé tai cdp trudng ma
s6 TR2022-13-03.
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