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TOM TAT

Tom la loai thuy san dugc nuoi rong rai va c¢é gia tri thuong mai cao ¢ Viét Nam noéi
chung va tinh Kién Giang néi riéng. Dén giai doan trudng thanh, tdm thuong xuat hién
cac loai bénh, dic biét 1a bénh dém tring, din dén thiét hai ca vu nudi. Cac nha khoa
hoc d4 phat trién nhiéu phuwong phap khac nhau dé nhan dang bénh t6m; tuy nhién, cac
phuong phap hién c6 thuong phirc tap va ton kém. Dé phat trién mot giai phap thay thé
nhanh va hiéu qua, chung t6i sir dung mé hinh hoc sau. Pa ¢ nhiéu cong cu hd tro cho
huin luyén cac mo hinh hoc sau. Trong d6, mo6 hinh YOLO duogc uu tién hang dau cho
viéc nhan dang. Pa co nhiéu phién ban, nhung YOLOVS5 da chung t6 hi¢u suét vuot troi
trong mot sd trudng hop nhat dinh so v6i phién ban trude d6. Trong bai bao nay, tac gia
tap trung nghién ctru va dé& xuat moé hinh chan doan va phat hién bénh dom tring trén
t6m dua trén mé hinh mang YOLOv5. Nghién ciru ctia ching toi dé xudt mo hinh mang
YOLOV5 nhu 1a mot phuong phap chinh xéac, dé dang va chi phi thdp dé phat hién bénh
dbm trang clia tom.

Tir khéa: YOLOV5, Thi gidc mdy tinh, Nhan dang d6i tuong, Bénh ddm tring,
Bénh tom.

ABSTRACT

Shrimp is a widely farmed aquatic species with high commercial value in Vietnam in
general and Kien Giang province in particular. In their adulthood, shrimp often suffer from
diseases, especially white spot disease, leading to damage to the whole crop. Scientists have
developed various methods to identify shrimp diseases, however, existing methods are often
complex and expensive.

To develop a fast and efficient alternative, the deep learning model was used. There are
various tools available for training deep learning models. Among those models, the YOLO
model is given top priority for identification. There have been many versions, but YOLOvS
has demonstrated superior performance in certain cases compared to the previous version.
In this paper, the author focuses on studying and proposing a model to diagnose and detect
white spot disease in shrimp based on the YOLOvS network model. Our study proposes
the YOLOvS network model as an accurate, easy and low-cost method to detect white spot
disease in shrimps.

Keywords: YOLOvS, Computer vision, Object detection, Deep learning, White spot,
Shrimp spot
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1. Gioi thiéu

Nganh cong nghi¢p nuodi tom cua
Viét Nam n6i chung va Kién Giang noi
rieng dang phat trién rit nhanh chong.
V6i chidu dai bo bién hon 200 km, déy 1a
diéu kién thuan loi dé tinh phat trién nghé
nudi tdom nudc lo. Nhiéu nim qua, nganh
néng nghiép tinh da quy hoach vung nubi
va dau tu co so ha ting cho phat trién mo
hinh nu6i luan canh tom — lua theo hinh
thirc quang canh va quang canh cai tién tai
mot sd huy¢én U Minh Thugng, An Bién,
An Minh, Vinh Thuan; m6 hinh nu6i tom
cong nghi¢p va nuodi cong nghé cao tai cac
huyén Kién Luong, Giang Thanh va TP Ha
Tién... Cung vdi viéc mé rong quy mo san
xuét, mirc do thim canh héa ngay cang cao
dd din dén su xuat hién ngdy cang nhiéu
mam bénh nguy hiém de doa dén sy phat
trién bén viing ctia nganh cong nghiép nudi
tom. Mot trong nhitng van dé ma nhiing
ho gia dinh nudi tém dang phai d6i mat
d6 1a viéc tom chét hang loat nhung khong
15 nguyén nhan khién ngudoi nudi lo ling,
tham chi gay thiét hai 16n cho vu nudi.

Trong giai doan gan ddy, cum tir cach
mang cong nghiép 1an thi tu (Industry 4.0)
dugc nhic dén rat nhiéu trén truyén thong,
thu hut dugc su quan tdm cua cac chuyén
gia trong linh vuc nghién ctru vé tri tué
nhan tao va xu Iy anh. Trong do, xtr Iy anh
12 mot trong nhitng k¥ thuat vé thi gidc may
tinh (computer vision) quan trong gitip cho
qua trinh thu nhan tin hi€u, xtr 1y, phan tich
nham dua ra tri thic phuc vu cac hé théng
ra quyét dinh trong thoi gian thuc. Pic
biét, xtr 1y anh hd tro rat tdt cho viéc chan
doan hinh anh, trong d6 c6 bai toan chan
doan cac loai bénh trén tom thé chan tring.
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Hién nay, nhiéu hd nudi tdm theo hinh
thirc quang canh va quing canh cai tién;
nuoi cong nghiép va cong nghé cao tai mot
s6 dia phuong trong tinh van chan doan
bénh tdm theo hinh thirc tu phat, dya trén
kinh nghiém la chinh chtr khong ap dung
ky thuat cong nghé nao. Vi thé, viéc nhan
dang bénh dém trang thudng gip & tom la
viéc 1am rét thiét thuc va cap bach dén thoi
diém hién nay.

Bénh dém trang trén tom do virus gay
ra, la mot trong nhirng bénh v6 cung nguy
hiém, c6 kha niang lam tém chét 100%
trong thoi gian ngan [1]. Virus c6 doc rat
manh, tdn cong nhiéu md té bao khéac nhau,
thuong trén té bao biéu mo da. Hoi ching
dbdm trang trén tom gay chét trén moi giai
doan phat trién tir 4u tring dén tom gidng
va tom truong thanh. Cy thé, trong quy I
nam 2020 da co6 287 ha dién tich tom nudi
bi bénh dém tring trong tong sb dién tich
thi¢t hai 1a 380 ha[2].

Biéu hién mot s triéu ching bénh ly
nhu tdm c6 hién tugng dat vao bo, gidm
an. Quan sat trén than tom thiy xuat hién
nhimg dém trang tron dudi 16p vo (Hinh
1a) & giap dau hodc toan than.
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Hinh 1b: Tém thé binh thudng

Chan doan mdot s loai bénh trén tom
thé chan tring ngay cang duoc quan tim
do phu hgp ngay cang cao voi tinh hinh
thuc té cua cac ho nudi tom theo hinh thire
quang canh va quang canh cai tién. D3 co
mot s4 cong trinh nghién ciru lién quan dén
dé tai chan doan bénh tém dua trén k¥ thuat
Hoc sau (Deep learning):

- Cong trinh da str dung mang noron
tich chap chuyén giao[3] d4 phat hién sau
loai bénh phd bién trén tom véi do chinh
xac 1a 90,02%.

- Pé d& xuat mo hinh mang noron nhan
tao (Artificial Neural Network - ANN)[4]
dé phan doan va phat hién hoi ching dém
trang trén tom. Két qua thu duoc véi do
chinh xac 94,79%.

2. Phwong thirc thuc hién

- Hoc sau (deep learning) 1a mdt budc
tién dai caa Machine Learning[5], c6 thé
xur ly dir liéu theo cach tuong tu nhu mot
bd ndo con nguoi, cho phép may cé thé
tu dao tao chinh minh. Deep learning da
chiing minh rﬁng nd co thé dat duge hiéu
sudt cao hon trén hau hét cac tic vu trong
thi giac may tinh[6]. Cho phép cac md
hinh tinh toan gdm nhiéu tang xur ly dé
hoc biéu dién dir ligu v6i nhidu muc triru
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tuong khac nhau.
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Hinh 2: M6 hinh hoc sdu

Hinh 2 1a m6 hinh hoc sau, gém 3 16p
chinh: Lép dau vao, 16p an va 16p dau ra.

+ Lép dau vao (Input): La tang chia
dit liéu du vao

+ Lép an (Hidden): Lop nay c6 nhiém
vu rat trich cac tinh nang dac trung quan
trong ctia dit lidu dau vao.

+ Lép dau ra (Output): Thong thuong
la cac vector dugc gén nhan dit li€u sau khi
da rat trich ¢ 16p an.

- YOLO la mét mo hinh mang CNN
cho viéc phat hién, nhan dang, phan loai
dbi tuong. YOLO duoc tao ra tir viéc két
hop giira 16p tich chap va 16p két ndi day
da[7].Trong do cac 16p tich chap s€ trich
xuat ra cac dic trung cua anh, con 16p két
ndi déy du s& du doan ra xac suét cac dic
trung d6 va toa do cua ddi tuong.

3
,E | uafy 17 L M
nz 58 &t g >< ><
| | " 7 ¥ 7
3 192 256 512 1024 1024 odd ADFE 30
Conv. Layer Conv. Layer Conv. Layers Conv. Layers Conv. Layers Conv. Layers  Conn. Layer  Conn. Layer
Tu7xbds2 AxIx192 Ix1x128 1x1x2567 4 Tx1x512 %2 Ix3x1024
Maxpool Layer  Maxpool Layer IxIx254 Ix3x512 Ix3x1024 Ix3x1024
2x252 2x252 1x1x256 1x1x512 Ix3x1024
3x3x512 3x3x1024 IxIx102452
Maxpool Layer  Maxpool Layer
w252 2x2-42
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Hinh 3: Kién tric mang YOLO [8]

Hinh 3, st dung 24 16p tich chép theo
sau 1a 2 16p duoc két ndi day du. Mot s6 16p
tich chap st dung xen k& céc 16p gidm 1 x
1 dé giam d6 sdu cua ban d6 cac dic trung.
bdi véi 16p chap cudi cung, nd tao ra mot
tensor c¢6 hinh dang (7, 7, 1024). Tensor nay
sau d6 duoc lam phang. St dung 2 16p duoc
két ndi day di nhu mot hinh thire hdi quy
tuyén tinh, né cho ra cac 7 x 7 x 30 tham sb
va sau do dinh dang thanh (7, 7, 30), tirc 1a 2
du doan hop ranh gi6i cho mdi vi tri.

Hién nay c6 rat nhidu phién ban YOLO
khac nhau. Tuy nhién, phién ban YOLOvVS5
la m6 hinh mang dugc cai tién dua trén
YOLOv4 véi toe d6 chay cta nd duoc cai
thién rat nhiéu, voi tbc do nhanh nhat dat
140 khung hinh/gidy [9]. Trong khi do,
kich thudc cua YOLOVS nho va nhe hon
gan 90% so v&i YOLOv4. Do d6, YOLOVS

/3

c6 ty 1€ chinh x4c cao hon va kha nang nhan
dang céc vat thé nho tot hon.

2.1. Xdy dung tdp co so dir liéu anh
(Dataset)

St dung, thu thap cic anh bénh dém
trang trén t6m 1am bo co so dir liéu phuc
vu cho qué trinh tinh toan va huan luyén.
Dir liéu dau vao cua hé thong chinh 13 anh
chup trén tom, thong qua budc tién xir Iy
dé dua anh dau vao vé mirc xam, dong thoi
lam tang kich thudc dir liéu anh. Dé dam
bao khong bi bo sét cac dac trung quan
trong, chiing t6i nghién ctru xtr 1y anh co
ban st dung numpy va thu vién OpenCV
dé chuyén ddi anh[10]. Ciing mét birc anh
da sinh ra kha nhiéu cac bién thé; cac thay
dbi tap trung vao goc xoay anh, cuong do
sang va murc do phong dai anh.

Hinh 4: Cdc bién thé anh trong tdp dit liéu sau tién xi ly

2.2. Giai doan gan nhan

Hinh 3, mdt s6 hinh anh dugc tai vé
tor internet khong thé dao tao ngay lap
tic duoc, vi chung ¢ mot so dinh dang

va kich thuéc khac nhau [11] nén can
chuyén sang cing mot dinh dang. Sau
d6, hinh anh duoc gan nhin bang cong
cu makesense.ai va xuit nhin sang dinh
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dang YOLO vo61 mdt tap tin *.txt cho

File Edit

mdi hinh anh.

| *Bénh d&m tring-0004.txt - Notepad

Format View Help

0 0.535127 0.258427 0.086221 0.116854
0 0.623743 0.306742 0.094205 0.137079
0 0.739503 0.407865 0.083028 0.168539
0 0.673241 0.457303 0.075044 0.123596
0 0.571053 0.530337 0.075044 0.107865

Hinh 5: Hinh anh sau khi du'gc gdn nhén

2.3. Giai doan huén luyén

Trong giai doan nay, chung to1 tap
trung vao cac budc sau:

+ Budc 1: Thu thap hinh anh cac loai
bénh cua tom. Sau khi thu thap du ) luong
hinh anh, tién hanh thyc hién 1y mau phuc
vu cho qua trinh hoc.

+ Budc 2: Gan nhan cac loai bénh cua
tom: Sir dung cong cu gan nhan da trinh
bay & phan trén, nhim xac dinh bénh dém
trang trén tom.

+ Bu6c 3: Huan luyén mo hinh voi
Deep Learning:

Str dung phuong phap hoc sau: Mang
CNN, YOLOVS5 d¢ huan luyén.

+ Budc 4: Xay dung mo hinh phat hién
va chan doan bénh ddém tring cua tom:
Trong giai doan hudn luyén trudc, ta tién
hanh kiém thir va sau cing nhan dang. Qua
trinh huin luyén va nhan dang mo hinh
duoc thuc hi¢n nhu (Hinh 6).

Thu thép hinh dnh |:"> Gén nhén cac
cdc loai bénh cua tom loai bénh cua tom :>

Mo hinh phat
hién va chuan
doan bénh cua

tom

U

Két qua du doan

Anh dau vao

—

Hinh 6: Mé hinh hudn luyén va nhén dang

Tap dir liéu hinh anh duoc chia ra ti 1€

80% huan luyén, 20% tham dinh. Két qua
dat duoc ¢6 d6 chinh xac cao vai ti 1€ chinh
xac 97.7%.

Phuong thitrc huan luyén:

- Sau khi d3 c6 anh va nhén, tién hanh
td chire thu muc datasets chira anh va nhin
ding cho viéc huan luyén mo hinh. Thu
muc images\train va labels\train chtra anh
va nhan tuong tmg (Hinh 7).

— yolovs
L— datasets
L— coco
— images
F L— train
L 1abels

L— train
Hinh 7: T6 chic thuw muc chita énh va nhén

+ CAu hinh file coco.yaml chira duong
dan dén thu muc anh, nhan va thong tin ddi
tuong.

Hinh 8: Céu hinh file coco.yaml

+ D¢ huan luyén mo hinh, str dung cau
Iénh sau:

python train.py --img 640 --batch 16
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--epochs 150 --data coco.yaml --weights
yolov5x.pt

Trong do:

e img: Kich thudc anh

o ba}ch: S6 anh dung dé huan luyén
trong moi luot

e epochs: S6 luot hudn lgyén cho tat ca
cac anh trong tap dir li¢u huan luyén

e data: Puong din dén file cu hinh

ISSN 2615-9945

cua tap dir liéu
e weights: Puong din dén file weight
chutra @6 lién két gitra cac neuron

2.4. Giai doan nhdn dang

Tu anh chup ngdu nhién mot sb
luong tom trong ao dugc dua vao hé
thdng nhan dang va chan doan. Hé thong
sé dua ra dugc két qua chinh xac bénh
cua tom.

Hé théng
nhan dang ||[
va chan doan

Hinh 9: Hé théng nhén dang bénh

Sau khi d4 huén luyén mo hinh ta tién
hanh nhan dang dya trén cau 1énh sau:

python detect.py --source data/images
--weights domtrang.pt --conf 0.5

Trong do:

e source: Puong dan dén thu muc anh
muon nhéan dang.

e weights: M6 hinh da duoc huin luyén.
e conf: D tin cay.
3. Két qué nghién ciru va thao luin

Trong bai bao nay, ching t6i da su
dung 350 tdm anh cia nhiing con tom bi
bénh dém tring lam anh gdc; lam ting kich
thude tap dir liéu nhu: xoay anh, cuong
do sang va phong dai anh; da tao ra duoc
1500 dbi tugng tém bénh ddm trang. Str
dung YOLOV5 dé huin luyén mé hinh [11]
[12] va 150 epochs huan luyén cho tat ca
cac anh trong tap dir liéu. Mo hinh c6 367
16p va 46.108.278 tham sé va dugc danh
gia dya trén chi sb Average Precision trén
tap kiém dinh. Vi s6 lugng ddi twong tom
bénh d6m trang da néu, mo hinh di cho két
qua voi ti 1€ chinh xac 97.7%.
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train/box_loss train/obj_loss

train/cls_loss
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metrics/precision metrics/recall

1.0 1.0
0.08 0.030 — SIS
0.06 0.025 0.02 0.8 0.8
0.020 0.00 e
0.04 0.6 0.6
0.015 —0.02
0.02
0.010 0704 0.4 0.4
0 100 0 100 0 100 0 100 0 100
val/box_loss val/obj_loss val/cls_loss metrics/mAP_0.5 metrics/mAP_0.5:0.95
1.0 1.0
0.0150 0.04
0.03 0.8
0.0125 0.02 0.8
0.6
0.02 0.0100 0.00 e 0.6
0.0075 0.4
-0.02 014
0.01 0.0050 :
—0.04 0.2
0.0025 0.2
0 100 ) 100 0 100 0 100 0 100

Hinh 10: Két qud hudn luyén mé hinh

Sau khi d3 huin luyén mé hinh ta tién hanh nhan dang va két qua dat duoc nhu

(Hinh 11)

Hinh 11: Két qud nhén dang

4. Két luin va huéng phat trién

Nghién ctru nay la nhan dang bénh
ddm trang trén tom thong qua anh chup
ngau nhién mot con tom trong ao sir dung
phuong phap hoc sau dya trén mo hinh
YOLOvVS. YOLOVS duogc st dung trong
thoi gian thuc, duge s dung rong rai vi
xt 1y tbe do va ty 1é chinh xac cao. No
ciing cho két qua chinh xac trong viéc
tim kiém cac d6 vat nho [7]. St dung
mo hinh trén thu dugc két qua dung theo
mong mudn.

dinh dang tai lieu
tham khao

Huéng phat trién, thu thap thém hinh
anh cua tom bi bénh ddém tréng tr cac ho
nuoi trong vung, mé rong nhan dang thém
nhiéu loai bénh trén tom chi can thu thap
hinh anh va dao tao lai mo hinh. H¢ théng
hoat dong v6i do chinh xac cao va ngay
cang chinh xé&c hon nita do dugc hoc thém
cac loai bénh trong qua trinh chan doan
hing ngiay. Dong thoi, xdy dung thanh
cong tmg dung di dong dé phat hién cac
loai bénh thuong gap trén tom trong thoi
gian thuc.

TAI LIEU THAM KHAO

[1] https://thuysanvietnam.com.vn/benh-dom-trang-tren-tom-va-cach-phong-benh/

[2] https://nongnghiep.vn/kien-giang-bung-phat-dich-benh-tren-tom-

88

TAP CHi KHOA HOG | s 025


Chỉnh sửa lại font chữ cho hợp lí

dinh dang tai lieu
tham khao


Joupnol 01( Science - V L U T E ISSN 2615-9945

[3]

[4]

[5]

[7]

[8]

[9]

nuoi-d262161.html

N. Duong-Trung, L. Da Quach, and C. N. Nguyen, “Towards classification of shrimp
diseases using transferred convolutional neural networks,” Adv. Sci. Technol. Eng.
Syst., vol. 5, no. 4, pp. 724-732, 2020, doi: 10.25046/AJ050486.

L. Ramachandran and V. Mohan, “A novel neural network model for shrimp
segmentation to detect white spot syndrome,” J. Intell. Fuzzy Syst., vol. 43, no. 1, pp.
1453-1466, 2022, doi: 10.3233/JIFS-220172.

https://daco.vn/san-pham/cong-nghe-deep-learning-hoc-sau-la-gi-ung-dung-thuc-te-
va-moi-lien-he-giua-hoc-sau-hoc-may-va-tri-tue-nhan-tao-7903

P. Thai Thien Trang, F. Masayuki, L. Quoc Ngoc, and P. Thai Thien Trang -, “Tap
Chi Khoa Hoc Truong Pai Hoc Su Pham Tp Ho Chi Minh an Overview of Facial
Attribute Learning,” Ho Chi Minh City Univ. Educ. J. Sci., vol. 18, no. 3, pp. 1859—
3100, 2021.

G. Plastiras, C. Kyrkou, and T. Theocharides, “Efficient convnet-based object
detection for unmanned aerial vehicles by selective tile processing,” ACM Int. Conf-
Proceeding Ser., 2018, doi: 10.1145/3243394.3243692.

Y. Liu, B. Lu, J. Peng, and Z. Zhang, “Research on the Use of YOLOvS Object
Detection Algorithm in Mask Wearing Recognition,” World Sci. Res. J., vol. 6, no.
11, p. 2020, 2020, doi: 10.6911/WSRJ.202011.

E. Cengil and A. Cinar, “Poisonous Mushroom Detection using YOLOVS5 YOLOVS,”
vol. 16, no. 1, pp. 119-127, 2021.

[10] https://phamdinhkhanh.github.i0/2020/04/15/TransferLearning.html

[11https://www.pydev.vn/d/40-cach-train-model-yolo-v5-voi-doi-tuong-tuy-chinh-

custom-object

[12] Jacob Solawetz, Joseph Nelson. (2020) How to Train YOLOVS5 on a Custom Dataset.

TRUGONG BAI HOC SU PHAM KY THUAT VINH LONG




