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TOMTAT

Trong nghién ctiu nay, ching toi nghién cu nhan dién tom trén mé hinh nhan
dién YOLOv8 da danh gia dugc cho tdc do chinh xac cao va tdc do nhan dién nhanh
cling nhu tim hiéu vé kién tric ctia cdc tang va so sanh kién tric mo hinh YOLOVS.
Qua trinh dao tao hai mé hinh YOLOv8 va YOLOV5 cho nhan dién tom c6 dau hiéu
binh thutng hay bat thugng dién ra theo timg budc, (1) thu thap dif liéu dau vao
véi dif liéu dugc thu thap [a 2170 anh, (2) tién x Iy di liéu loai bé nhiing anh ma
va gan nhan doi tuong, (3) dao tao md hinh, danh gia hiéu suat, va so sanh cac
thdng s6, két qua dao tao gitta hai md hinh d€ chon ramé hinh ¢6 kha ndng nhan
dién t6t nhat. Cudi cling, chuyén d6i mé hinh sang cc dinh dang khac dé nhan
dién anh, ghi hinh Video d6i tugng tom trén Website va ing dung di dong Android.

Tir khéa: YOLOVS, YOLOVS, tém, phdt hién di tuong, hdp gidi han.

ABSTRACT

In this study, we present the topic of shrimp identification on the YOLOV8
recognition model, which has been evaluated for high accuracy and fast
recognition speed as well as learning about the architecture of the layers and
Compare the YOLOv5 model architecture. The process of training two models
YOLOv8 and YOLOV5 to identify shrimp with normal or abnormal signs takes place
in steps, (1) collecting input data with collected data of 2170 images, (2)
preprocess the data to remove blurry images and label objects, (3) train the model,
evaluate performance, and compare parameters and training results between two
models to select the best model. best recognition ability. Finally, convert the
model to other formats to recognize images and record videos of shrimp objects
on the Website and Android mobile applications.

Keywords: YOLOvS, YOLOVS, shrimp, object detection, bounding box.
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1.GIGI THIEU

Nhan dién déi tuong (Object Detection) la linh vuc quan
trong clia thi gidc may tinh s&t dung nhiéu cac thuat toan
khac nhau dua vao kién tric mang nc-ron tich chap dé
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phan tich trich xuat cac dac trung hinh anh [1]. D€ c6 kha
nang nhan dién va phan loai [1] d6i tugng trong anh, video
thi mo hinh dugc dao tao trén mot lugng I16n dr liéu hinh
anh hodc doan video dugc cat thanh tirng anh c6 gén nhan
doi tugng ma moé hinh can hoc, gitdp moé hinh hoc dugc cac
dac diém cuta tung d6i tugng. Khi mé hinh thuc hién du
doan anh hay video hoan toan mé&i mo hinh dung thuat
toan dé so sanh cac dic diém co trong anh véi di liéu da
dugc dao tao dé xac dinh vi tri, ti 1é cac d6i tugng thudc 16p
nao trong anh [2].

Nhan dién d6i tugng dang dugc (ing dung trong cac du
an thuc té yéu cau thaoi gian thuc té nhu nhan dién khuon
mat [3], bién s6 xe, phat hién chuyén dong, xe tu lai, theo dobi
giam sat hoat ddng, chuan doan bénh,... M6 hinh nhan dién
déi tugng cling dang phét trién cai tién thém véi nhiéu chiic
nang riéng biét nhu uéc lugng tu thé (pose estimation) du
doan, udc luong cac tu thé thay déi & nhiéu vi tri, goc quay
vé déi tugng c6 trong anh, video hay trong moi trudng
khong gian 3D; mo hinh theo déi (tracking) xac dinh vi tri
theo déi hanh vi di chuyén clia d6i tugng trong video hodc
tu khung hinh nay sang khung khac; phén doan hinh anh
(image segmentation) khi mo hinh da xac dinh dugc vi tri va
I6p d6i tugng mo hinh tién hanh té mau déi tugng theo hinh
dang va tung pixel thudc vé d6i tugng trong anh; hop gidi
han dinh huéng (Oriented Bounding Box) gitip hép gidi han
(Bounding Box) c6 thé xoay [4,5] theo nhiéu chiéu huéng
khac nhau cho phu hop véi hinh dang d6i tugng.

YOLOVS la mot mé hinh nhan dién déi tugng mdi day,
dugc danh gia vai co dé chinh xac cao, téc do xr ly nhanh,
dé trién khai va kha ndng linh hoat, c6 thém nhiéu tinh nang
nhan dién khac nhau ciing nhu c6 hé trg chuyén déi trién
déi mé hinh da dao tao 1én cac ing dung trén Website, (ing
dung Android hay hé trg nhing mé hinh vao Raspberry Pi.
Dua vao nhimng kha nang vuot troi trén ta tién hanh thu
nghiém va danh gia kha nang du doan chinh xac déi tuong
va toéc d6 cia mo hinh nay dua trén dé tai nghién ciu nhan
dién cac dau hiéu binh thudng va bat thudng trén tdm do
khong co6 nhiéu nghién ctu sit dung mé hinh nhan dién cua
YOLOVS8 dé nhan dién cac dau hiéu bat thudng trén tom. Vi
thé mo hinh YOLOVS8 dugc trién khai dé danh gia chinh xac
[11kha nang ctia mé hinh trong du doan d6i tugng trén anh,
video hay trong thdi gian thuc.
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Ngoai ra, Viet Nam dugc biét dén la mot trong nhiing
nuaGc san xuat tdm hang dau véi hon 700 nghin ha nudi tém
trai khdp ca nudc [6] va tap trung nhiéu & cac vung déng
bang song Cliu Long va nganh san xuat tom dong vai trd
quan trong trong nganh thudy hai san véi uéc tinh san lugng
tém dugc san xudt lén dén 1.014 nghin tan tdbm trong nam
2022.Tuy nhién, do bién déi khi hau va thai tiét thay d&i that
thudng nhu mua trdi mua, nhiét do tang lién tuc qua cac
nam dan dén tdbm mac nhiéu loai bénh khac nhau nhu bénh
dém trang (WSSV-White spot syndrome virus), den mang
(black gill), hoai t&r co (IMNV - Infectious Myonecrisis Virus), ...
déu gay chét tom lam thiét hai cho néng dan nudi tréng.

Hinh 1.Tém bi den mang
2. MO HINH THUAT TOAN NHAN DIEN TOM

YOLOV8 la moét trong cac phién ban ma nguén mé cho
phép ngudi dung diéu chinh stia déi lai kién trdc hodc thay
thé cac ham khac cho phu hgp véi mé hinh dy én ngudi
dung va kién tric YOLOV8 dugc phat trién xay dung dua trén
kién tric YOLOv5 dugc danh gia co t6c d6 nhan dién nhanh
trong thdi gian thuc tac gia cho ra mat phién YOLOVS dé cai
thién dé chinh xac trong du doan so véi phién ban trugc. M6
hinh YOLOVS 06 kién tric dugc chia ra lam 3 tang: backbone,
neck va head véi vai tro riéng biét.

Head

Com2d Ix] —» Boxloss

Coav 3x3 }-h(‘on\'!dlxl = Clsloss

Conv3s3 || Com2d1x1 > Boxloss
0x40x512]
Conv3s | Com2d1x1 > Cisloss

Comv2d Ix1 t—»{ Boxloss

Com2dIx1 —» Clsloss

Hinh 2. Mé hinh kién tric YOLOV8
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Hinh 3. M@ hinh kién trtic YOLOV5

Da4i véi tang dau tién Backbone c6 nhiém vu xur ly cac dir
liéu &nh dau vao bang cach trich xuat cac dac ctia déi tuong
trong anh tiép tuc st dung kién tric CSPDarknet-53 & ca hai
phién ban véi I6p tich chap (Convolutional Layer) la I6p dau
tién cda kién tric anh dau vao dugc bién déi thanh ma tran
véi cac 6 lugi chira cac gia tri sau d6 I6p tich chap sé thuc
hién b6 loc (kernel) trugt trén bé mat ma tran dé 18y cac gia
tri ddc trung clia anh sau do céc gia tri trén dugc két hop lai
tao thanh biéu d6 ma tran dac trung [1]. Chudn hoa 16 (Batch
Normalization) gilip chuin héa dau ra cla convolutional
layer trong biéu d6 dac trung bang cach gidm cac gia tri vé
khoang gia tri nhat dinh gilp tang t6c dé hoc va hoi tu cta
mo hinh, giam phu thudc vao gia tri ban dau khién qua trinh
hoc cia mé hinh 6n dinh hon tranh hién tugng overfitting.

Without normalization With normalization

= iing acurcy
090 = idaton cuaey

= taining xccuracy
o{ = widatn ey

Hinh 4. Biéu d6 sir dung va khdng st dung chudn héa dit liéu

Ham kich hoat (Activation Function) dugc st dung trong
YOLOVS8 béi SiLU (Sigmoid Linear Unit) dugc st dung sau I&p
chuén héa cé d6 hiéu qua cao khi gidi quyét bai toan phuc
tap khi biéu dién cac dac trung phi tuyén tinh véi dao ham
don gian c6 thé nhan céc gia tri am thay vi bién déi cac gia
tri &m thanh 0 dan dén mat thong tin lam mé hinh khéng
hoc dugc ti€p céc gia tri d6 & cac tang Convolution khac clia
ham kich hoat dugc s&t dung nhiéu nhu ham ReLU (Rectified
Linear Unit).

Dac biét, ham SiLU ¢6 cong thuc la:

SILUG) = 77—

Tap 60 - S6 6 (6/2024)



P-ISSN 1859-3585 | E-ISSN 2615-9619 | https://jst-haui.vn

SCIENCE - TECHNOLOGY

5| [—SiLU
ReLU

-1 -3 -2 -1 o 1 2 3 1
Zk

Hinh 5. Biéu dd so sanh ham kich hoat ReLU va SiLU

Neck c6 nhiém vu két hgp cac feature map lai véi nhau tu
backbone sau d6 neck sé tao biéu d6 dac trung da cap do
vGi cac kich thuéc khac nhau sau d6 sé dem vao phan head
dé tién hanh du doan anh & ti 1& kich thudc khac nhau. Dé c6
thé két hop cac feature map c6 kich thuéc khac nhau mé
hinh st dung upsample dé tang kich thudc dnh 1én dé c6 thé
két hop cac feature map lai vGi nhau.

Head & YOLOV8 st dung phuong phap decoupled head
thi mé hinh sé chia lam hai phan c6 vai trd nhiém vu doc lap
nhau khéng chia sé cac gia tri tham sé nhu phién ban
YOLOvV5 dé giup md hinh tang hiéu suat va dé chinh xac
trong du doan ddi tuong va dé ham cls loss thém vai trd xac
dinh vi tri d6i tuong trong anh thay cho ham obj loss. Phan
head dugc hiéu 1a dau ra cudi cing ctia mé hinh kién tric
sau khi da trich xuat cac dac trung clia anh thi head c6 trach
nhiém du doan vi tri va tao hop gidi han (Bounding Box) bao
quanh déi tugng thong qua thong sé toa d6, kich thudc ma
mo hinh phat hién. Sau @6 mé hinh tién hanh du doéan xac
suat thudc vé tiing 16p déi tugng c6 thé c6 trong bounding
box.

3. PHUONG PHAP DE XUAT

3.1.Tién xt ly dit liéu dau vao
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Hinh 6. Tép dit liéu anh tom

Dé md hinh c6 thé nhan dién d6i tugng ta mong mudn
ta can thu thap cang nhiéu di liéu anh t6m véi nhiéu da
dang cac goc do, dé sang, diéu kién méi trudng va cac dau
hiéu bat thudng trén than tom, loai tdm qua d6 giup mé
hinh c6 thé nhan dién dugc nhiéu trudng hgp vé tém.
Nguén géc cha anh tom dugc thu thip trén mang nhu
Google, shutterstock, cac hdi nhom dién dan trén Facebook.
Sau khi da thu thap dit liéu tién hanh diéu chinh kich thudc
anh dau vao trung vdi kich thuéc anh ma mé hinh c6 thé dao
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tao t6t nhat 1a 640%640 sau do6 loai bé nhiing dnh qua mo
khéng rd dé gitip mé hinh hoc dugc nhiing dic trung, chi
tiét trén déi tugng tém cho ra két qua dao tao va du doan
trén anh khéng qua dao tao t6t nhat. Sau dé ti€n hanh gan
nhan doi tugng tébm cho 2 tap huén luyén (train set), tap
déanh gia (evaluation set) va tap kiém tra (test set) dung dé
danh gia két qua du doan thuc té ciia mé hinh.
3.2. Phan chia tap dir liéu va dao tao mé hinh

SU dung thu vién split-folders chia tap di liéu chinh
thanh 3 tap dirliéu la tap huan luyén (train set), tap danh gia
(evaluation set) va tap kiém tra (test set) theo nhu hinh 7. D&i
tap dir liéu train s&r dung cho dao tao mo hinh, tap validate
danh gia mo hinh trong qua trinh dang dao tao, tap test
danh gia két qua mé hinh sau khi dao tao.

Tip dir lidu dnh t6m: 2700 inh

i

Anh t6m cé diu hidu
bit thuong

Anh tém cé diu hiéu
binh thudng

10% dir lidu xac 80% dir liéu dao 10% dir liéu kiém
thuc tao tra
Thuat toan
YOLOvVS, YOLOVS

M

e ( Thuat toan
[\OLO ‘8. YOLOw )]‘ e [&oLo -s. \OLO\)]

confidence score

Hinh 7. Qua trinh dao tao danh gia cia hai md hinh

re. x loss. cls
IR Obj 1os:
C J

Bang 1. Cac tham s6 dao tao va ki€m tra clia 2 mé hinh

Tham sé YOLOV5 YOLOvS
(lasses 2 2
Image size 640 640
Epochs 100 100
Batch 8 8
Mosaic 1,0 1,0
Activation Function SiLU SiLlU

Cac gia tri dé danh gia qua trinh dao tao mé hinh trong
mai lan 1ap c6 trong sé t6t dua vao cong thic ti (2) dén (6).
Trong d6 TP (True Positive), FP (False Positive), TN (True
Negative), FN (False Negative) véi cac gid tri trén cé vai tro
quan trong dé tinh cac tham s6 cho viéc danh gia mé hinh,
loU (Intersection over Union) tinh trén phan giao chia hgp
gitta groundtruth box va predicted box va gia tri nay quyét
dinh déi tugng thudéc mot trong bén gia tri ké trén dua vao
loU threshold (nguéng loU), mAP50 la gia tri d6 chinh xac
trung binh & nguéng loU 50, mAP50-95 gid tri dé chinh xac
trung binh & ngudng loU tu 50-95, Precision ti 1é do chinh
xac mo hinh trong du doén, Recall ti [é d6 chinh xdc m6 hinh
50 vdi thuc té va F1-score danh gia hiéu suat ctia mé hinh [1].

TP

precison = TP L TP (2)
1l = i (3)
S Y

HaUl Journal of Science and Technology | 81



CONG NGHE

https://jst-haui.vn | P-ISSN 1859-3585 | E-ISSN 2615-9619

precision X recall
F1 — score = 2 X — (4)
precision X recall

1
mAPS0 = X ZAP(IOU = 50) 5)

1
mAPS50 — 95 = = x ZAP(IOU = 50:95) ©)

Qua trinh hudn luyén va kiém tra danh gia kha nang nhan
dién cta mé hinh déu thuc hién trén may tinh xach tay
(Laptop) mo ta tai bang 2. SU dung moi trudng Python
3.11.5, Framework Pytorch phién ban 2.1.1 va cac thu vién
can thiét trong qua trinh huan luyén va hién thi danh gia két
qua huan luyén nhu numpy, matplotlib, pillow, pandas,

seaborn,...
Béng 2. Thdng tin phan cting dao tao va kiém tra 2 md hinh
Cau hinh laptop Théng so
Hé diéu hanh Windows 11
(PU 1710750H
GPU GTX 1660Ti 6GB
RAM 16GB
4, KET QUA THUC NGHIEM

Hinh 8 va 9 cho thay trong qua trinh dao tao co ti lé
Precision va Recall ngang nhau gilta hai mé hinh, tuy nhién,
tai Bang 3 mo hinh YOLOVS5 ¢6 t6c d6 dao tao la 5h56 nhanh
hon so v&i YOLOV8 la 17h05 nhung YOLOVS lai ¢6 ti [é chinh
xac gilra cac tham s con lai cao hon YOLOVS.

metrics

20 40 60 80 100
Iterations

N mAP50(B) mAP50-95(8) I precision(B) M recall(B)

Hinh 8. Do thi ti lé do chinh xac bdi 100 lan dao tao cta YOLOVS

metrics

o 20 40 60 20
Iterations

N mAP_05 WM mAP_05095 M precision MM recall

Hinh 9. Do thi ti 1& d6 chinh xac bdi 100 lan dao tao cda YOLOVS

82 | Tap chiKhoa hoc va Cong nghé Trudng Dai hoc Céng nghiép Ha Ni

Bang 3. Két qua 100 lan dao tao cta hai m hinh.

Model | Run time | Precision | Recall | mAP50 | mAP50-95 | F1-score

YOLOv8 | 17h05 0739 |0763 | 0,807 | 0,554 0,753

YOLOv5 |  5h56 0,751 | 0,772 | 0,782 0,493 0,731

tom benh 0.81

tom benh 0.80

tom benh 0.80
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Hinh 10. Két qua kiém tra trén tap test cta hai md hinh

Sau khi danh gia dugc cac thong sé trong qua trinh dao
tao mé hinh cung kha nidng nhan dién trong tap kiém tra
(tap test) ta thay mé hinh YOLOv8 dé chinh xac trong du
doan anh méi cao hon so véi YOLOVS [7] nén ta s dung tép
trong s6 ca mé hinh YOLOvS dé tién hanh chuyén déi tép
best.pt (chia théng s6 du doan tét nhat) sang dinh dang
model.Json ctia TensorflowJS trong bé thu vién Tensorflow
st dung cho nhan dién trén Website va dinh dang sang
best.onnx cho nhan dién trén Uing dung Android.

HE THONG NHAN DEN TON

WEBSTE: SV

®

EQ THA AN HOAC VOEO VAD DAY
Nojennit

Dong i,
ideo

Hinh 12. Giao dién nhan dién tdm béi ing dung Android
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5. KET LUAN

M6 hinh nhan dién YOLOv8 da cho ra két qua du doan co
d6 chinh xac cao hon so véi mé hinh YOLOV5 ciing nhu da
tng dung mé hinh nhan dién d6i tuong tom trén Website va
ung dung Android. Tuy do chinh xac trong dao tao nho hon
75% nhung né cling déa cho thdy moé hinh chdng t6i van cé
thé phat trién ti€p mo hinh va b sung thém céc chic nang
cho Website va ting dung Android trong tuang lai.
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