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TOM TAT

Sau rieng, mot logi trai cay nhiét doi co gia tri kinh 1é cao, dwoc ménh danh la “Vua ciia céc logi
trdi cay”’ va dwoc trong réng rdi ¢ Viét Nam. Tuy nhién, cdy sdu riéng dé bi mdc cdc bénh trén ld,
gdy dnh hieong nghiém trong dén sirc khde va ning sudt ciia cdy trong. Viéc phat hién sém va chinh
xac cdc bénh nay thong qua hinh anh la dong vai tro vo cung quan trong trong viéc xur Iy kip thoi,
tir d6 gitip cdi thién ndng sudt va chat lwong cdy trong. Trong nghién civu nay, ching téi dé xudt
mot ky thudt nhan dién va phan loai hinh anh la sau rieng bcing cach sw dung cac moé hinh hoc sau
dwa trén cdc kién triic mang noi bat nhw MobileNetV3, InceptionV3 va VGG19. Cic mé hinh nay
da duwoc hudn luyén trén mot tap dir liéu gém 8682 hinh énh cia 4 logi la sdu riéeng: la mdc bénh
chay 1, bénh dom rong, bénh dom 1d va ld khéng bi bénh. Két qua thir nghiém cho thdy mé hinh
dat dwoc do chinh xac lén toi 95,87%, cho thcfy kha nang phan logi bénh trén la sau riéng mot cach
nhanh chong va chinh xdc. Két qua nghién ciru nay cé thé déng gép ding ké vao viéc giip nong
ddn phdt hién bénh kip thoi va dp dung cdc bién phdp diéu tri phit hop, tir d6 ndng cao ndng sudt
va lgi nhudn tir cdy sau riéng.

Tir khéa: Sau riéng, bénh trén la, MobileNetV3, InceptionV3, VGGI9
ABSTRACT

Durian, a tropical fruit with high economic value, is widely cultivated in Vietnam and is often referred
to as the “King of Fruits.” However, the durian tree is susceptible to various leaf diseases that can
significantly affect its health and yield. Early and accurate detection of these diseases through leaf
images plays a crucial role in timely intervention, which can improve both the productivity and
quality of the crops. In this study, we propose a technique for leaf image classification and disease
identification using deep learning models based on prominent architectures such as MobileNetV3,

InceptionV3, and VGGI19. The models were trained on a dataset comprising 8,682 images of
four types of durian leaves: healthy leaves, leaves with Leaf Scorch, Cercospora Leaf Spot, and
Phytophthora Blight. The results show that the proposed model achieved an accuracy of 95.87%,

demonstrating its effectiveness in quickly and accurately classifying leaf diseases.The findings of
this study could significantly assist farmers in early disease detection and timely treatment, thereby
enhancing the yield and profitability of durian cultivation.

Keywords: Durian, leaf diseases, MobileNetV3, InceptionV3, VGGI9.

1. MO PAU Nam. Vi huong vi thom ngon, gia tri dinh
1.1. Gidi thiéu bai toan dudng cao, sdu riéng duoc ménh danh 1 “Vua
Sau riéng 1a loai trai cdy nhiét d6i dugc cla cdc loai trai cdy” va dong gép quan trong
yéu thich tai Pong Nam A, dac biét la Viét cho nén kinh t€ nudc ta. Nhu cau tiéu thu sau
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riéng ngay cang ting, thuc day dién tich trong
va san lugng siu riéng gia tang. O Viét Nam,
trong ndm 2023, theo Téng cuc théng ké dién
tich sdu riéng chiém 76.6 nghin ha véi san
luong dat 1185.5 nghin tan va c6 kim ngach
xuat khau 12 2.1 ty USD theo thong tin tir Tong
cuc Hai quan. Tuy nhién, sau riéng dé bi cac
bénh trén 14, anh hudng dén ning suét va chat
luong qua. Cac loai bénh phd bién nhu dém
14, d6m rong, chay la, chét ngon, than thu...
gay thiét hai 16n cho nguoi nong dan. Phat
hién sém va chinh xac bénh dya trén hinh anh
14 14 yéu t6 then chdt dé kiém soat va phong
trr bénh hi€u qua. Viéc nay gilip nguodi nong
dan ap dung cac bién phap xtur ly kip thoi, ngan
chan su 1ay lan va giam thiéu thiét hai. Hién
nay, vi¢c nhan dién bénh trén 14 sau riéng chu
yéu dua vao kinh nghiém thuc té, chua co
sy hd tro cua cong nghé gdy mat thoi gian,
c6 thé thiéu chinh xac va khong kip thoi. Dé
giai quyét duoc han ché nay, nghién ctru ing
dung mang hoc sau trong nhan dién mat )
bénh phé bién dya trén hinh anh 14 sau riéng la
huéng di méi day tiém ning va thiét thuc cho
néng dan trong sau riéng.

a) Chay la

b) Bém la
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1.2. Bdc diém cua sau riéng

Sau riéng, loai cdy an qua nhiét doi lau
nam, mang lai gia tri kinh té cao va thu nhép
bén vitng cho ngudi ndng dan. Cay duoc trong
rong rai & khu vuc Pong Nam A, trong d6 c6
Viét Nam. Noi tiéng v6i huong vi doc dédo va
mui thom nong nan, sau riéng dan trd thanh
mot loai trai cdy dugc wa chudng. Tuy nhién,
viée trong sau riéng ciing gap nhiéu thach thirc
do céc loai sau bénh gay hai. No6i bat 1a hon 10
loai sau hai nhu sau duc canh, duc trai, nhén
do, bo tri, tuyén trung,... Vé cac loai bénh,
ngoai bénh xi mu c6 kha nang hiy hoai ca
vuon cdy, sau riéng con dé bi tin cong bdi cac
bénh nhu chay 14 do nam Rhizoctonia solani,
d6m 14 do ndm Phomopsis durionis, va dom
rong do tdo Cephaleuros virescenns,...V&i
ddc diém thuc vat hoc 1a ra trai trén canh, bd
14 dong vai tro vo cling quan trong ddi véi sau
riéng nén chat luong va ning suat ctia vuon
cay déu phu thudc vao sirc khoe ciia bo 14. Do
do, viéc phat hién soém céc loai bénh trén 1a
dwa trén stc khoe va hinh anh cia 14 13 yéu t6
then chdt dé kiém soat hiéu qua va giam thiéu
thiét hai kinh té cho ngudi trong.

c) Dém rong d) La khéng bénh

Hinh 1. Hinh anh 14 su riéng

1.3. Vai tro cua hoc sau trong nhdn dién
bénh trén ld sau riéng

K¥ thuat hoc sau va may hoc da dong mot
vai tro quan trong trong linh vuc nong nghiép
dé nhan dién, phan loai va phat hién bénh
thong qua hinh anh 14 trén cdy trong, trong
d6 co cay sau riéng, dong thoi cung cap cac
phuong tién phat hién bénh trén cay trong voi
chi phi thap, nhanh chéng va dang tin cay. Hoc
sau cho phép hé théng ty dong phén tich hinh
anh 14 sau riéng, trich xuat cac dic trung lién

113

quan dén bénh. Cac mang CNN co6 thé hoc
cac dac trung nhu mau sac, két ciu, hinh dang
cua cac loai bénh. Nho kha ning hoc cac dac
trung phirc tap va mdi quan hé giira cac dic
trung, hé théng nhéan dang bénh dya trén hoc
sau co thé phan biét cac loai bénh khac nhau
trén 14 sdu riéng mot cach chinh xac hon. Tur
do, giup nguoi nong dan phat hién bénh som,
c6 bién phap phong trir kip thoi, han ché thiét
hai, nang cao ning suat va chat luong qua sau
riéng, tang thu nhap.
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2. NHUNG NGHIEN CUU LIEN QUAN

D¢ tai nghién ctru cta Jay Al Gallenero
va cong sy [2] dd st dung mang than kinh
chuyén ddi MobileNet, mot md hinh dugc
huén luyén trude du kha nang xtr 1y truc quan
va s& gitp giam dang ké thiét hai kinh té lién
quan dén cac bénh nhu dém tao, chay 14, dom
14, 14 khoe. Tong cong c6 bay muoi lam (75)
mau dugc phan tich va sir dung ma tran nham
13n dé tinh toan d6 chinh xéac cua hé théng, la
93.333%. Nho do, k¥ thuat xac dinh hiéu qua
cac loai bénh trén 14 siu riéng noi trén.

Nghién ctru cua tac gid N. A. H. A. Halim,
S. Suhaila, N. S. A. M Taujuddinl R. Hazli
[4] da dé xuat va nghién cu’u ve nhan dang loai
cdy sau riéng dua trén 14 siu riéng trén thiét b
di dong thuc hién bang TensorFlow Lite cung
cap quy trinh phat trién cho m6 hinh CNN véi
két qua mo hinh ¢6 do chinh xéac 1a 86.00%
khi huan luyén, 77.78% khi xac thyc va
66.67% khi kiém tra. AL. Sabarre va cong su
[5] d3 phat trién tinh ning phat hién bénh trén
14 sau riéng trén thiét bi Android va xay dung
mot rng dung di dong doc lap co thé phan loai
cac bénh trén 14 sau riéng bang phuwong phap
hoc chuyén giao tng dung va mé hinh CNN
MobileNets duoc huin luyén lai. B phan loai
c6 thé phat hién chinh xac 36 trong s6 40 mau
v6i d6 chinh xé4c tong thé 1a 90%.

Shivani Machha va cong su [6] da st dung
mang ludi CNN v6i mo hinh di duoc huin
luyén dé xac dinh bénh trén 14 cay. Phat hi¢n
nhiéu loai bénh trén 14 cay nhu bong, mia, lua
mi, nho. Dt liéu dugc xir 1y va huan luyén
trén kién trac CNN. Thuat toan MobileNet
duoc st dung dé huan luyén dir li¢u. Lap trinh
Python cung véi thu vién Tensor flow/Keras
duoc sir dung dé thao tac phan loai bénh 14.
M6 hinh dugc xay dung trén Colab véi do
chinh xac 97.33%.

2.1. Céc mang no-ron trich xudt ddc trung
2.1.1. MobileNetV3

MobileNetV3 [7] la m{t trong nhiing
mang CNN duoc thiét ké dic biét dé dat duoc
can bang giira hiéu suit va tai nguyén tich
hop. Pugc phét trién boi nhom nghién ciru
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tai Google Al; MobileNetV3 la phién ban tiép
theo ctia chudi mang MobileNet, nham tbi
uu hoa hi¢u nang va hiéu qua trong viéc trién
khai trén cac thiét bi di dong va dat dugc hi¢u
sudt vuot trdi so voi cac md hinh di dong hién
dai khac trén nhiéu nhiém vu nhan dang hinh
anh, bao gém phan loai hinh anh, phat hién
dbi tuong va phan doan anh.

2.1.2. InceptionV'3

Incept10nV3 [8] 1a mot trong nhiing mang
no-ron ndi tiéng, mot trong nhitng phién ban
cua Inception (md hinh mang CNN dac biét
dugc nghién ctru boi Google nam 2014 tham
du cudc thi ImageNet) c6 gan 24 triéu tham
s6, d0 siu 48 16p co kha ning giam dang ké
kich thudc dau vao cua 16p tiép theo va dugc
huén luyén boi 1000 16p dit liéu tir ImageNet.
InceptionV3 sir dung cac khdi Inception dé
cai thién hiéu qua va tbc do cua mang no-
ron. Céac khdi Inception bao gdm céc bo loc
¢6 kich thudc khac nhau dé trich xudt cac dic
trung hinh anh & nhiéu thang d6 khac nhau
gitip thac day sy phét trién ctuia nhan dién hinh
anh va thi gidc may tinh.

2.1.3. VGGI19

VGG19 [9] 1a mot m6 hinh mang CNN
hi€u qua cho nhan dang hinh anh quy mo l6n
do hai nha khoa hoc Simonyan va Zisserman
cua truong dai hoc Oxford x4y dung va huin
luyén gdom 19 16p (16 16p tich chap va 3 16p
két ndi day du). Trong cudc thi ILSVRC niam
2014, VGG19 da dat dugc thtr hang dang kinh
ngac nhu: hang nhat & hang muc dinh vi toa o
vat thé va hang nhi ¢ hang muc phan loai hinh
anh. Kién trac mang nay c6 khoang 143 triéu
tham s, trong d6 cac tham s6 duge hoc tur
bd dir liéu ImageNet chira 1.2 triéu ddi tuong
chung cua 1000 loai ddi tuong khac nhau dé
huén luyén. Uéc tich chap duoc cb dinh 1
pixel cho dém khong gian (spatial padding)
ctia dau vao 16p tich chap sao cho do phan giai
khong gian dugc bao toan sau khi tich chap.
bém khong gian dugc thuc hién bdi nam 16p
tong hop toi da (max pooling) theo sau mot
s6 16p tich chap. Max-pooling dugc thuc hi¢n
trén cira s6 2x2 pixel v6i budc truot (stride)
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1a 2. Tiép theo 1a don vi tuyén tinh chinh luyu
(Rectified linear unit (ReLu)) dé lam cho mb
hinh phan loai tot hon va cai thién thoi gian
tinh toan vi cac mo hinh trudce do su dung cac
ham tanh hodc sigmoid.

3. PHUONG PHAP DE XUAT
3.1. Cac do do danh gia mo hinh

Pé xac dinh trong s6 cho biét hiéu qua cua
cac mo hinh thi cac thong sb precision, recall,
Acc va Fl-score duoc x4c dinh bang cic cong
thtc tur (1) - (4). Trong do, TP (true positive)
1a tong s6 anh cua 16p dang xét duoc phan loai
dung, FP (fault positive) 1a tong sé anh phéan
loai sai vao 16p dang xét, TN (true negative) la
téng sb anh cua 16p khac dugc phan loai dung,
FN (fault negative) 1a tong sd anh cua 16p
dang xét bi phan loai vao 16p khac, Accuray la
d6 chinh xac ciia mo hinh [10].
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TP+TN
(TP+FP+TN+FN)

Accuray = x100% (3)

Precision x Recall
F1 —score =2x

4
Precision + Recall ®

Dé danh gia d6 mat mat (ty 1é tién doan
16i), chiing toi st dung d6 do Loss. Po do
Loss dugc tinh bang cong thirc s6 (5) sau khi
c6 dugc cong thure s6 (3) va (4).

tos= |1y

N
3.2. M6 hinh @é xudt

N

_1(Pi —R)?* ()

i

Trong nghién cuu nay, st dung phuong
phap hoc chuyén giao dua trén k§ thuat hoc sau
v6i ba mod hinh mang dé xuat 1a MobileNetV3,
InceptionV3 va VGG19 dé nhan dién mot $6
bénh phd bién trén ciy sdu riéng nhu: chay
14, d6m 14, dém rong va 14 khong bénh théng
qua hinh anh thé hién trén 14 va so sanh, lua

Precision = GET0k 100% (1) chon mb hinh tot nhét trong ba mé hinh di dé
xuat. Mo hinh dé xuat gom 2 giai doan 1a huan
Recall — TP < 100% @) luyén (training) va kiém thir (testing). Chi tiét
B (TP +FN) 0 cua cac giai doan duoc thé hi¢n ¢ Hinh 2.
/_'I'R‘.\IN]N(; Feature Extracilon & Training \
t’
I MobilNerV'3
.I.h“‘lht“l :
Jraining {dl::::mmu} : InceptionV'3
:‘ VGG19 |
Input Dataset o = — - 4
/’_ Classification
TESTING
Chay_La
Fﬂl“rf : Dom La

Extraction =

Dom_HRong

La Khong Benh

/

Hinh 2. M6 hinh dé xuét nhan dién mot sé bénh phé bién trén cay sau riéng

3.2.1. Hudn luyén mé hinh

O giai doan tién xur 1y, chung t6i thuc hién
chuan héa kich thuéc anh thanh 224 x 224
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pixel, day 1a kich thuéc pht hop dé tao ban
vé tir hinh anh dau vao. Sau d6, chiing toi tién
hanh ting cudng dit liéu bang cach xoay, 14t
anh ngiu nhién, cit xén, thay d6i do sang cua
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anh va gan nhan cho dir li¢u. Sau qua trinh
tién xur 1y dir liéu, chung toi tién hanh rat trich
dic trung cac dic diém cia cac loai bénh trén
anh 14 su riéng thu thiap duoc va tién hanh
huén luyén bang phuong phap hoc sdu gdm
cac mod hinh MobileNetV3, InceptionV3 va
VGG19 nhu da trinh bay & phan mo hinh dé
xuét & trén (Hinh 2).

3.2.2. Kiém thir

O giai doan kiém thir, dit liéu dau vao s&
13 tap dit liéu hinh anh dugc mé ta trong phan
3.3.2 dé nhan dang va phan loai bénh 1a sau
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riéng. O qua trinh tién xir 1y, anh dau vao s&
dugc chuan hoa vé kich thudc thanh 224 x
224, sau d6 sé tién hanh dwa qua mo hinh da
duoc hudn luyén dé tién hinh du doan. Két
qua kiém thtr s& dua ra mot trong bdn két
luan la: chay 1a, ddm 13, ddm rong hoic 14
khong bénh.

3.3. Kich ban
3.3.1. Cdc kich ban ap dung

Pé tién hanh thuc nghiém cho mo6 hinh
de xuat, ching t61 thuc hién ba kich ban nhu
trong Bang 1: voi cac tham s6 huan luyén:

Béang 1: Céac kich ban dugc dé xuét va cac tham s6 huin luyén

Kich ban | Kién tric mang | Epochs Learning rate Input shape Activation Function
1 MobileNetV3 100 le-5 224x224 Softmax
2 Inception 100 le-5 224x224 Softmax
3 VGGI19 100 le-5 224x224 Softmax

3.3.2. Moi truong cai dat va tap dir liéu
thuc nghiém

a. M6i truong cai dat: Hé thdng duogce cai
dit bang ngdn ngir Python va chay trén cing
mot moéi truong Google Colab Pro (T4 GPU).
Thu vién hd tro huin luyén mo hinh mang st
dung la Tensorflow va Keras.

b. Tap dit liéu thuc nghiém. Tap dir liéu
duogc chung toi thu thap tur trang Roboflow.
com va chyp tir cac vudn sau riéng ¢ Vinh
Long vao nam 2023. Tap dir liéu bao gom
3,256 hinh anh vé1 kich thudce hinh anh
khac nhau. Sau khi sir dung céc thuat toan
ting cudng dit liéu, chung t6i c6 tong cong
8,682 anh. Sir dung 80% cho tap huin luyén
mo hinh (6,957 anh) va 20% cho kiém thir
mo hinh (1,725 anh). Cac hinh anh ¢ dinh
dang JPG, JPEG va duoc phan loai thanh
bon loai: chay 14, dém 14, dém rong, va la
khong bénh.

c. Phdn bé tdp test: Chay la: 432 anh,
D6ém 1a: 431 anh, Pom rong: 430 anh, La
khong bénh: 432 anh.
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4. CAC KET QUA THUC NGHIEM
4.1. Do do Loss va Accuracy

Trong qué trinh huin luyén, ching toi
chon gié tri 224 x 224 cho kich thuéc anh dau
vao. Hinh 3 thé hién gi4 tri Loss va Accuracy
cua cac kich ban 1, kich ban 2 va kich ban 3.
Gié tri validation loss ctia c4c kich ban lan luot
1a 0.5155, 0.2933, 0.6946. Tuy nhién, kich ban
1 va 2 c6 validation loss thap hon kich ban 3
nhung biéu hién khong 6n dinh véi nhitng diém
tang dot bién, cho thdy mo hinh huan luyén
chua t6i wu va co thé dan dén sai léch trong
qué trinh du doan. Ddi véi kich ban 3, gia tri
validation loss tuy cao hon hai kich ban con
lai nhung validation loss va training loss c6 xu
huéng giam déu va song song nhau qua timg
epoch, cho thdy mé hinh hoc tot va khong c6
d4u hiéu cua hién tuong overfitting. Pé tranh
overfitting, chiing t61 4p dung k¥ thuat early
stopping dé dumg huén luyén khi validation
loss khong cai thién sau mot sé epoch nhat
dinh. P9 chinh xac cua cac kich ban lan luot
1a 52.33%, 89.48%, 95.87%. Két qua thuc
nghiém cho thay kich ban 3 c6 d chinh xac
cao hon trén tap dit liéu dé xuat, phu hop cho
nhén dang bénh trén 14 sdu riéng trong thuc té.
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Training and Validation Loss
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Training and Validation Accuracy
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c. Kich ban 3

Hinh 3. Biéu dd vé do do Accuracy va Loss ctua kich ban 1, 2 va 3

4.2. Confusion Matrix va D¢ chinh xac
trén tung loai bénh
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Pé danh gia chi tiét hon, chung toi cung
cap confusion matrix cho tung kich ban.
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Confusion matrix gitp xac dinh bénh nao
dé nhan dang dang va bénh nao d& nham lan
sang bénh khac.

Kich ban 1 (MobileNetV3):

D0 chinh xéac trén tung loai: Chay la:
48.5%, Pém 1a: 50.2%, Dém rong: 53.1%, La
khong bénh: 57.4% (Hinh 4)

Confusion Matrix:

Confusion Matrix Heatmap

o
0 225
("2}
©
Q
200
~—
ﬁ 175
80
8 150
S~
F o 1125
©
Q
- 100
m
B- 55 70 65 -75
o
Q
-50

Cla;;s 0 Claés 1 Clasl;s 2 Class 3
Predicted Label

Hinh 4. Confusion Matrix kich ban 1
(MobileNetV3)

Kich ban 2 (InceptionV3):

Do chinh xéc trén tung loai: Chay la:
87.3%, Pom l4: 88.6%, Dém rong: 90.1%, L4
khong bénh: 91.2% (Hinh 5)

Confusion Matrix:

Confusion Matrix Heatmap
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Hinh 5. Confusion Matrix kich ban 2
(InceptionV3)
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Kich ban 3 (VGG19):
Do chinh xé4c trén tung loai: Chay la:

94.5%, Dém 14: 95.1%, Ddm rong: 96.3%, La
khong bénh: 97.2% (Hinh 6)

True Label
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Hinh 6. Confusion Matrix kich ban 3 (VGG19)

4.3. Mot s6 két qua thyc nghiém

Mot sb két qua thuc nghiém ciia qué trinh

nhan dién va phan loai mot so loai bénh trén
hinh anh 1 sau riéng dva trén mo hinh mang
dé xuat duoc thé hién ¢ Hinh 7

Chay_La (99.94%) Dom_La (99.99%)

Dom_Rong (97.30%) La_Khong_Benh (91.59%)
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Dom_Rong (99.66%)

Dom_La (99.99%) Chay_La (99.48%)

Hinh 7. Mot sb két qua thuc nghiém

Qua thyc nghi€ém da ching minh hi¢u
qua cao cua mo hinh trong viéc nhéan dién céc
loai bénh trén 14 sdu riéng duoc dé xuit. Pdi
véi cac bénh c6 su khéc biét vé mau sic, dic
diém, hinh dang va kich thuéc, mo hinh kich
ban 3 van cho két qua nhan dang chinh xac
cao trong cac truong hop khac nhau cua tap
dit liéu kiém thr.

KET LUAN

Bai bao nay trinh bay nghién cuu tUng
dung phuong phap hoc siu dé nhan dién
mot sd loai bénh phé bién trén 14 siu riéng
thong qua hinh anh. Viéc nhan dién mang y
nghia quan trong trong vi¢c gitip ngudi nong
dan xac dinh chinh xac loai bénh va diéu tri
kip thoi, gop phan nang cao ning suat va loi
nhuan tir cdy sau riéng. Chung toi di sir dung
cac kién trac mang hoc sau ti€u biéu hién
nay bao gdm MobileNetV3, InceptionV3 va
VGG19 dé so sanh két qua gitra cac kién tric,
g6p phan danh gia va lya chon dugce phuong
phap phu hop. Két qua thtr nghiém cho thiy
mé hinh VGG19 dat do chinh x4c cao nhat
1én dén 95.87% (so véi mot sb nghién ciru c6
lién quan, m6 hinh VGG19 trong nghién ctru
nay c6 do chinh xac cao hon so v4i nghién
cuu cua Jay Al Gallenero va cong su [2], N.
A. H. A. Halim va cng su [4], AL. Sabarre va
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cong su [5] 1an luot 1a 4.21%, 2.54%, 18.9%
va 5.87%).

Bo dir liéu dugc su dung trong nghién
clru ndy bao gém 8,682 hinh anh 14 sau riéng,
duoc thu thap tir cic vuon sau riéng tai tinh
Tién Giang va Pong Nai, Viét Nam, trong
khoang thoi gian tir thang 3 dén thang 6 nim
2023. Dir liéu duogc chia thanh 4 loai chinh: 14
khde manh, 14 bi bénh chay 14 (Leaf Scorch),
14 bi bénh dém 14 (Cercospora Leaf Spot), va
1a bi bénh thdi 14 (Phytophthora Blight). Mdi
loai bénh duoc thu thap véi sd lugng tuong
duong nhau dé dam bao tinh can bang trong
tap dir li¢u. Ngoai ra, chiing t6i cling st dung
mot phan dir lidu tir nguon cong khai trén
Roboflow.com dé bd sung va da dang hoa tap
dir liéu. Qua trinh tién xtr 1y dit liéu bao gdm
resize anh vé kich thudc 224x224, ap dung ky
thudt data augmentation (xoay, lat, thay ddi do
sang) dé tang cuong do phong phu cua dit liéu.

Nghién ciru nay khang dinh tiém ning
to 16n cua hoc sau trong viéc nhan dién
bénh trén ciy sau riéng. DO chinh xac va
do tin cdy cao cua mo hinh mo ra hudéng di
mai cho viée ing dung tri tu¢ nhan tao vao
linh vuc nong nghiép. Hudng nghién clru
tiép theo 1a 4p dung mo hinh trén nhiéu loai
mang khac nhau va mé rong pham vi nhan
di¢n sang nhiéu loai bénh phé bién trén 14 va
qua sau riéng.

TAI LIEU THAM KHAO

[1] Lim, T. K., & Sangchote, S. (2003).
Diseases of Durian (Durio zibethinus) in
Thailand. Australasian Plant Pathology,

32(1), 71-73.

[2] Al Gallenero, J., & Villaverde, J. (2023,
March). Identification of Durian Leaf Disease
Using Convolutional Neural Network. In 2023
15th International Conference on Computer
and Automation Engineering (ICCAE) (pp.
172-177). IEEE.

[3] Drenth, A., & Guest, D. 1. (2004). Diversity
and management of Phytophthora in South-
east Asia. ACIAR Monograph No. 114.



Tap chi Khoa hoc va Cong nghé Truong Dai hoc X4y dung Mién Tay (ISSN: 3030-4806)

[4] Halim, N. A. H. A., Sari, S., Taujuddin,
N. S. A. M., & Roslan, H. (2023). Durian
Tree Type Identification Based on Durian

Leaves. Evolution in Electrical and Electronic
Engineering, 4(1), 551-558.

[5] Sabarre, A. L., Navidad, A. S., Torbela, D.
S., & Adtoon, J. J. (2021). Development of
durian leaf disease detection on Android
device. International Journal of Electrical
and Computer Engineering, 11(6), 4962.

[6] Machha, S., Jadhav, N., Kasar, H., & Chandak,
S. (2020). Crop leaf disease diagnosis using
convolutional neural network. International
Research  Journal of Engineering and
Technology (IRJET), 7(02).

[7] Howard, A., Sandler, M., Chu, G., Chen,
L., Chen, B., Tan, M., ... & Adam, H.

120

S6 13 (06/2025)

(1905). Searching for mobilenetv3. CoRR
abs/1905.02244  (2019). preprint
arXiv:1905.02244.

[8] Szegedy, C., Vanhoucke, V., loffe, S.,
Shlens, J., & Wojna, Z. (2015). Rethinking
the Inception Architecture for Computer
Vision. arXiv: 1512.00567 [cs]. arXiv preprint
arXiv:1512.00567.

[9] Szegedy, C., Vanhoucke, V., loffe, S.,
Shlens, J., & Wojna, Z. (2015). Rethinking
the Inception Architecture for Computer
Vision. arXiv: 1512.00567 [cs]. arXiv preprint
arXiv:1512.00567.

[10] Simonyan, K., & Zisserman, A. (2014).
Very deep convolutional networks for large-
scale 1image recognition.
arXiv:1409.1556.

arXiv

arXiv  preprint



