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ABSTRACT

Smart agriculture is a research and application trend which is receiving
high attention. The development of agriculture, especially rice, is one of
the important sector in socio-economic development. Rice is a product
with great advantages of the Mekong Delta region, however, the difficulty
in rice cultivation is the occurrence of diseases such as rice blast, brown
spot, leaf blight and thorny beetle that causes reduction in both yield and
quality of rice cultivation. Therefore, the detection of common diseases on
rice in order to help farmers to improve productivity is an urgent need.
This study proposes a solution to identify diseases on rice leaves by deep
learning model. The model has applied transfer learning with Inception
V3 deep learning model to classify some common diseases on rice leaves.
Experiments on a dataset of 2,500 images showed that the model had an
accuracy of 97.4%. This result is very feasible and applicable to predict
diseases on rice leaves through photographs, thereby proposing
appropriate prevention and treatment solutions to help farmers improving
rice productivity.

TOM TAT

Nong nghiép thong minh la xu hudng nghién ciru va vng dung rat dirgc
quan tam gan ddy. Phdt trién nganh néng nghiép, dac biét la cdy liia, la
mgt trong nhifng linh vuc quan trong trong phdat trién kinh té, xa hoi. Cay
liia la mét san pham cé loi thé lon cua vimg dong bang séng Ciu Long,
nhung khé khan trong trong lia la viéc xudt hién nhing logi bénh nhuw
dao 6n, dom ndu, chdy bia ld va bo gai dd lam giam ca san lwong va chat
lwong cua viéc trong hia. Vi vdy, Viéc phat hién cdc bénh phc; bién trén
cdy liia nham giip nguoti dan ndng cao nang sudt la van dé cap thiét.
Nghién ciru nay dé xudt gidi phdp trong nhdn dang bénh hgi trén ld hia
bang mé hinh hoc sdu. Mé hinh da imng dung viéc hoc chuyén giao véi mé
hinh hoc sdu Inception V3 dé phan 16p mét sé logi bénh phé bién trén ld
liia. Thyec nghiém trén tap dit liéu thu thdp tir cde nguon khéc nhau bao
gom 2.500 hinh anh cho thdy mé hinh dat @ chinh xdc 97,4%. Két qud
nay rat kha thi dé img dung vdo thuc té nham du dodn cdc logi bénh trén
lé lia théng qua anh chup, tir d6 dé xudt gidi phdap phong tri phit hop givip
nguoi dan ndng cao ndng sudt trong lia.
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1. GIOI THIEU

Trong nhing ndm gan day, nudc ta ndi chung va
ddng bang song Ctru Long noi riéng di cé su chuyén
doi trong canh tac lia, nhu tir san Xuat mot vu trén
nam da tang 1€n ba vu trén nam, giup dua Viét Nam
tro thanh nudc xuat khau gao dang thir hai trén thé
gidi (sau Thai Lan). Viéc ap dung k¥ thuat cao va
may méc hién dai giup nguoi ndng dan trong laa lam
viéc dé dang va nhanh chéng hon.

Tuy nhién, vi didu kién thoi tiét khic nghiét,
cung viéc thoai hoa cua dit thi cay lua dang gap rat
nhiéu bénh trong qua trinh sinh truéng nhu: bénh
dao 6n, ddm nau, bénh chay bia la,... day la mét
trong nhitng bénh can dugc phat hién sém dé phong
tranh va diéu tri Kip thoi nhim khong anh huong dén
ning suat. Nhdm phong tranh sy gay hai cia bénh
hai trén ltia, ngoai cac bién phap hudng dan cia cac

InceptionA
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chuyén gia nong nghiép nhu: ap dung IPM, 3 giam
3 tang, vé sinh dong ruong, chuyén doi cay trong
theo muia vu, ... thi viéc chi dong tim kiém giai phap
phat hién bénh sém can dugc cha trong. Thyc tién
san xut doi hoi phai tim ra giai phap hd tro nguoi
néng dan c6 cong cu tét dé phuc vy san xuat nham
tao ra san Xuat an toan, bén viing va lau dai, dap ung
nhu cau lwong thyc trong nude va xuat khau giap
nang cao doi séng cho nguoi nong dan.

Lam thé nao dé hd trg ngudi nong dan kip thoi
phat hién cac bénh phd bién trén cay lta dé canh tac
hiéu qua 13 mot nhu cau rét can thiét. Trong bai viét
nay, m6 hinh nhan dién bénh trén 14 lha dya trén anh
chup tir 14 1aa duoc dé xuit nham dé xuét giai phap
phong tri Kip thoi cho ngudi dan bang cach img dung
viéc hoc chuyén giao véi mé hinh hoc sau Inception
V3 dé phan 16p mot s6 loai bénh phé bién trén 14 lua.

InceptionB
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Hinh 1. Kién triic ciia mé hinh Inception v3
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2. CAC CONG TRINH NGHIEN CUU
LIEN QUAN

Dé tai nhan dang bénh hai trén lta da dwoc nhiéu
nha nghién ctru trong va ngoai nudc quan tadm vi tinh
cap thiét ciia n6. Giai phap nhan dang bénh trén lua
tir thiét bi di dong théng minh dwoc nghién ciru boi
Hoa (2016) 1a mét giai phap trong nhan dang bénh
hai trén lua thong qua anh chup tir thiét bi di dong.
Céc tac gia da su dung phuong phép rut trich dic
trung SIFT sau d6 phan 16p bang mé hinh méay hoc
SVM. Két qua kiém thtr tir tap anh thu thap tir thuc
té cho thiy do chinh xac dat 79,63%.

Mot nghién ciru khac trong cac dé tai (Ahmed et
al., 2019) da sur dung giai thuat may hoc trong du
doan. Dir liu sau khi tién xu 1y dugc huan luyén
bang 4 thuat toan may hoc KNN (K-Nearest
Neighbours), J48 (Decision Trees), Naive Bayes va
Logistic Regression. Chen et al. (2020) da str dung
mb hinh DenseNet — Inception dé giai quyét bai toan
nhan dang bénh trén laa. Tuong tw, Matin (2020) da
str dung md hinh AlexNet dé phat hién ba loai bénh
phd bién trén 14 lua 1a bénh bac 14 do vi khudn, bénh
dbm nau va bénh dém 14. Nghién ctu cia Deng
(2021) sir dung phuong phap tap hgp moéd hinh
(Ensemble model) dé chin doan sau loai bénh hai
laa, d6 chinh xéac tong thé dat duoc 14 91%.

Trong nghién ctru nay, mot giai phap trong nhan
dang bénh hai trén 14 lua la phuong phap hoc chuyén
giao (transfer learning) véi moé hinh hoc siu
Inception V3 duoc d& xuat dé phan 16p mot s loai

Pém niu

Khong bénh

Bo gai
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bénh phd bién trén 14 lta. M6 hinh Inception V3 1a
mot trong nhitng phién ban cda Inception (mé hinh
mang CNN dac biét duoc nghién cau boi google
nam 2014 tham dy cudc thi ImageNet). Vé mat kién
tric, md hinh ké thira tir Inception V1, nd ¢ gan 24
triéu tham sb va c6 do sau 48 16p. Inception V3 dugc
huan luyén boi 1.000 l6p dir liéu tir ImageNet
dataset. M6 hinh Inception V3 c6 kha nang giam
dang ké kich thudc dau vao cua l6p tiép theo. Trong
mo hinh Inception V3, cdc module nay dwoc két ndi
v6i nhau dé dat dugc tinh nang khai thac t6i da. Mdi
module c6 nhiéu nhanh véi cac kich thudc nhan
khac nhau 1x1, 3x3, 5x5 va 7x7. Céac b0 loc nay trich
XUt va ghép cac ty 1é khac nhau ban d6 dic trung
va giri sy két hop dén giai doan tiép theo. Cac chap
1 x 1 trong mdi module Inception dugc sur dung dé
giam kich thudc trude khi ap dung tinh toan tich
chap 3 x 3, 5 x 5. Thira s6 hoa (factorization) ciia
tich chap 5 x 5 va 7 x 7 duoc st dung vao 16p tich
chap nho hon (3 x 3) hoic 16p tich chap bét déi xung
(1x7,7x 1) 1am giam sb luvgng tham s6 DNN, dugc
thé hién chi tiét ¢ Hinh 1 kién trac ciia md hinh
Inception v3.

3. PHUONG PHAP NGHIEN CUU
3.1. Dir liéu thuc nghiém

Dir liéu dung dé huan luyén mé hinh duoc thu
thap tir cac ngudn khac nhau nhu trinh bay trong
Hinh 2. Anh bénh Iua s& dugc nhan dang trong bai
toan nay gdbm 4 loai bénh: dém nau, bo gai, chay bia
14 va dao 6n va lua khoe.

Pao 6n

Chay bia 14

Hinh 2. Nim anh vé bénh trén 14 lia dwoc thu thap

Dit liéu 4 loai bénh trén 14 lba va lta khoe gom
2.500 anh duoc thu thap tir Internet nhu phan b
trong Hinh 3. Cac anh gdc c6 d6 phan giai khac nhau
va do dir liéu vé 14 Iua c6 kich thudc dang hinh chir

nhat, nén tap dir liéu nay duoc tién xu Iy dé didu
chinh cac anh vé cung kich thuéc 300 x 150 pixels;
str dung 80% cho huan luyén mé hinh (2.000 anh)
va 20% cho kiém thir mé hinh (500 anh).
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3.2. Mo hinh dé xuit

'Phuong phap nhan dang bénh trén 1a lta duoc dé
Xuit gdm cac giai doan chinh. Giai doan 1: Xu ly tap
dir liéu, sau khi thu thap mot sb lugng anh céc loai
bénh, cic phan mém nhu PhotoWonder, Adobe
Photoshop dugc sir dung dé chinh sta anh, lam

nghiéng, chén, d6i nén dé tao thém anh mai nham
tang kich thudce co sé dir liéu; Giai doan 2: Xay dung
mo hinh hoc chuyén giao; Giai doan 3: Huan luyén
md hinh; Giai doan 4: Panh gia va thir nghiém mo6
hinh. Chi tiét cac giai doan dugc trinh bay trong
Hinh 4.
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Chuyén-Gia tri duoc
lwu trong bé nhe
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M6 hinh Inception V3
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Hinh 5. Nhan dang bénh trén 14 lda bing mé hinh hoc chuyén giao (Ji, 2016)

Hinh 5 minh hoa mé hinh dé xuét viéc nhan dang
bénh trén 1a laa bang phuwong phap hoc chuyén giao
Inception V3 (Ji, 2016). M6 hinh nay dugc phat
trién bai Google va da dugc huyén luyén truge trén
tap dir lieu ImageNet (gom 1,4 triéu anh va 1.000
16p). Vi muc dich sir dung trong bai toan phan loai
bénh trén lta, mé hinh Inception V3 s& dugce tich bo
I6p cudi va thay thé vao d6 1a ham phan loai softmax
cho 5 16p twong (tng véi 4 loai bénh va laa khoe.

Uu diém cta phuong phap hoc chuyén giao 1a
cho phép huan luyén 16p cudi cing ciia mot mo hinh
hién ¢, nham giam dang ké khong chi thoi gian
huan luyén ma con ca kich thudc cua tap dir liéu.
Viéc huan luyén lai 16p cudi ciing c6 thé duy tri cac
tham s6 ma mo hinh da dwuoc hoc trong qua trinh

B4 chinh xac trong huan luyén va kiém thir

1.0
0.9
0.8
0.7
0.6
0.5
0.4

0.3
—— Hudn luyén

0.2 Kigm thir

0.0 25 5.0 75 10.0 125 15.0 17.5

huan luyén ban dau va 4p dung né vao tap dit lisu
méi (bénh trén 14 la) dan dén viéc phan loai chinh
xac cao ma khong can ton nhiéu thoi gian sic manh
tinh toan ctia may tinh.

4. KET QUA THUC NGHIEM

Hinh anh ban diu s& duoc chuin hoa vé kich
thudc 300 x 150. M6 hinh sir dung ham t6i vu Adam
Vi toe do hoc 1a 0,0001 va thir nghiém trén 10
epochs, 20 epochs, 30 epochs, 40 epochs. Cac tham
s6 nay c6 thé xac dinh bang phuong phap tim kiém
siéu tham s6. Hinh 6 minh hoa d¢ chinh xac va do
151 trong qua trinh huén luyén cho thiy d6 chinh xac
tang sau cac 1an lap, do 13i giam dan va 6n dinh sau
40 epochs.

B¢ mat mat trong huan luyén va kiém thir
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Hinh 6. D) chinh xac va d9 mat mat trong qua trinh huén luyén
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Hinh 7 trinh bay két qua ma tran nhim lan
(confusion matrix) trén tap dit liéu kiém thur. Két qua
nay cho thiy viéc phan 16p nham rét it xay ra cho
cac anh thudc 16p bénh trén 14 laa.
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=,
=
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Hinh 7. Ma tran nham Ian

Pé danh gia kha nang phan 16p cia mé hinh,
cling so sanh vai mot phuong phap co sd (baseline)
trong may hoc truyén théng 1a mé hinh SVM. Dé sir
dung mo6 hinh SVM, cac anh dau vao can dugce trich
XUit dic trung trudc khi huan luyén. Thuc nghiém
nay dung phuong phap trich xuat dic trung ORB
(Oriented fast and Rotated BRIEF) — 1a m¢t b mo
ta nhi phan rt nhanh da trén phuong phap BRIEF,
¢6 kha ning quay bat bién va co kha ning chéng
nhiéu, nhanh hon dic trung SIFT (Hoa, 2016). Bang
1 so sanh d6 chinh x4c cia mé hinh hoc chuyén giao
va SVM (SVM dugc st dung véi tham sé mic dinh
trong goi sklearn véi Bactch_size = 32, Ir = 0,0001,
momentum = 0,9, epochs = 40). Két qua cho thay
phuong phap hoc chuyén giao dat do chinh xéac
97,4%, cai thién hon so véi phuong phap may hoc
truyén thing.
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Béng 1. So sanh d{ chinh xac giira cdc mé hinh
trén tap kiém thir

M6 hinh P chinh xac (%)
Inception V3 97,4
SVM 89,6

Sau khi huan luyén va kiém thir mé hinh, tinh
kha thi duoc tién hanh kiém tra véi 40 mau anh thuc
té trén ting 16p dugc chup vao thang 10 nam 2021
tai rugng lta & xa An Phudc, huyén Mang Thit, tinh
Vinh Long. Hinh anh dwoc thu thap ngoai thyc té
bang camera dién thoai khong tring véi cac hinh
anh da duoc huan luyén trong tap dit liéu, viéc nhan
dang bénh trén 14 lua sém 1a mot giai phap can thiét
phuc vu cho qué trinh san xuét ciia nguoi nong dan
hién nay.

Do chinh xac tirng 16p ctia mo6 hinh dugc trinh
bay chi tiét trong Bang 2. Két qua trung binh dat do
chinh x4c 96%. Hinh anh trgc quan vé viéc nhan
dang cta 1 anh tir ung dung dugc minh hoa trong
Hinh 8.

Bing 2. Chi tiét d9 chinh xac trén tirng 16p

S6 anh nhian S6 anh nhan P chinh

Tén benh dang dung dang sai xac (%)
Bo gai 37 3 92,5
Pao 6n 38 2 95,0
Dom nau 39 1 97,5
Chay bia la 38 2 95,0
Khong bénh 40 0 100,0
Trung binh 96,0
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Anh nay giong lua chay_bia_la voi do tin cay la 87.17%

Hinh 8. Hién thi tén lta bénh va d§ tin cay

Két qua cua thuc nghiém da cho thy viéc ung
dung mé hinh hoc chuyén giao trong nhan dang
bénh trén 14 1aa 13 hoan toan kha thi, tng dung nay
6 thé dap {mg duoc viéc hd trg nong dan phat hién
bénh hai lua dé co bién phap phong tri kip thoi.

5. KET LUAN
Mo hinh hoc chgyén’ giao trong nhan dang
bénh trén 14 lta duoc dé xuat trong nghién cru ndy.
M0 hinh da dap tng duoc muc tiéu ban dau la phat
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hién va chan doan tén cta loai bénh hai trén 14 lta,
tir d6 dua ra giai phap phong tri kip thoi cho nguoi
dan. Trong nghién ctru nay, 4 loai bénh hai trén 14
laa phd bién ¢ Viét Nam duoc tap trung nhan dang
1a bénh dao 6n, bénh dém niu, bénh chay bia la va
bénh bo gai. Két qua budc dau nay sé la cong cu
gitup phat hién nhanh chéng va chinh xac bénh trén
1a Ita ngay tir khi c6 nhiing biéu hién dau tién, gop
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