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NGHIEN CUU XAY DUNG MO HINH SU DUNG TRi TUE NHAN
TAO TiCH HQOP TRONG UNG DUNG DI PONG PE PHAN LOAI
MOT SO LOAI BENH TREN CAY LUA

Nguyén Pinh Céng'
TOM TAT

Trong nong nghiép théng minh, mgt ing dung di dong nho gon va chinh xac sé rat hiu
ich trong Viéc hé tro nguwoi néng dan phat hién va theo déi cac bénh trén cdy hia tir do ¢ gidi
phdp tiéu diét, kiém sodt mét cach hiéu qud. Trong bai bdo ndy, img dung trén di dong dé tw
dong phan logi chinh xac mgt s6 bénh wrén lia tir hinh dnh duwot dé xuat xdy dung. Pé lam
duoC nhur vay, mét mé hinh mang no ron tich chap (CNN) duwot d@é xudt thiét ké. M6 hinh CNN
dua ra dat duoc hiéu sudt cdn bang rdt tot giita dé chinh xdc va hiéu qud vé thoi gian so Vdi
cdc mé hinh hién dai hién nay. Ung dung duwot cai dat thanh cong trén dién thogi théng minh.

Tir khéa: CNN, #ng dung di dong, bénh trén lia.

1. PAT VAN BE

Nganh ndng nghiép 1a mét trong nhitng nganh miii nhon ¢ Viét Nam. Dya trén bao céo cua
Téng cuc thong ké Viét Nam, nganh nong nghiép da dong gop 23,52% vao tong ting truéng
kinh té nam 2021, chung t6 vai tro 1a tru cot quan trong caa nén kinh té Viét Nam. Trong
tang truong nong nghiép, nganh lua gao duoc coi 1a mot trong nhitng nén tang quan trong
nhét, n6 dong gop 30% vao gid tri san Xuit néng nghiép néi chung.

Hinh 1. Vi du V& cich ngudi néng dan chim séc mila mang [20]

Cay lua da duoc trong & Viét Nam khoang hai nghin niam, nhung viéc ing dung khoa
hoc cong nghé vao san xuat con han ché, chua theo kip thé gigi. O nhiéu ving, viéc chim soc
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va phat hién sau bénh trén lta con dua nhiéu vao kinh nghiém thi cong (hinh 1). Trong thuc
té, mot s6 loai bénh ba con can phat hién sém dé cé giai phap loai b nhanh béi sy anh hudng
truc tiép ctia no dén san lugng cay lua (trung binh giam khoang 15%). Vi vay bén canh nhiing
kinh nghiém tha cong, can phai c6 hé thong phat hién bénh hai laa ty dong dé dua ra cac giai
phap t6i wu tir chuyén gia, gitip nong dan tiét kiém thoi gian, cong stc [1].

Nho su phat trién cua cong nghé, thiét bi di dong ngay nay da phd bién hon trong cude
song cuia ching ta. Do d6, hinh anh dugc chup tir cac thiét bi trd nén dé dang hon bao gio
hét. Mot trong cac xu huéng nghién ctru hién nay 1a sir dung ciac mé hinh duoc nhing vao
dé thiét ké cac tng dung nho gon va chinh xac trén cac thiét bi di dong dugc quan tAm nghién
ctru nham lam giam chi phi dau tu co s ha ting va tang hiéu qua, dic biét theo hudng sir
dung mang no ron tich chap (CNN).

Trong thap ky qua, CNN da dan dau xu hudng chinh trong cac hoat dong nghién ciru
trén toan thé gi61 vdi viéc phat hién va nhén dang dbi tuong noi riéng ké tir cot mbe dau tién
v6i hé thong AlexNet vao nam 2012 [2]. Theo d6, cac md hinh CNN di dugc cai tién theo
thoi gian va dat dugc nhiing két qua hién dai, dac biét 1a trong linh vuc nong nghiép [3].

Trong bai bao nay, nhitng dong gop cuia chiing toi c6 thé duogc liét ké nhu sau:

M6t md hinh CNN méi duge dé xuét xay dung dé phan loai bdn loai bénh hai lta phé
bién. M6 hinh thé hién d6 chinh xac tuong d6i canh tranh véi cac mé hinh c6 d9 chinh xac
cao nhu MobileNetv3, DenseNet201.

Pua mé hinh CNN da thiét ké vao trong ung dung di dong (mobile app). Bon loai
bénh hai lta dugc phan loai va sau d6 ing dung tra veé huéng dan vé loai bénh cu thé va 1oi
khuyén tir cac chuyén gia vé cach diét no.

Phan con lai cua bai bao dugc sép xép nhu sau. Phan 2 thao luin vé cac cong viéc lién
quan trong linh vuc nong nghiép sir dung mang CNN dé phan loai bénh. Sau d6, phan 3 trinh
bay mé hinh va Gmg dung dé xuit cua ching t6i. Tiép theo, phan 4 trinh bay két qua thi
nghiém. Cubi cling, phan 5 két thuc chii dé va dua ra cac dinh hudng trong tuong lai.

2. TONG QUAN VE TiNH HINH NGHIEN CUU

Tri tué nhan tao (AI) [1][2][3] gan ddy dat dugc nhing thanh tiu dang ké trong cong
ddng nghién ctru khoa hoc va ing dung. Nhiéu mé hinh ap dung cho bai toan nhan dang va
phan loai sau bénh cho trén cay nhu st dung mang no ron nhén tao [4], k¥ thuat phan 16p
SVM d¢é phén loai bénh trén ciy mia duong [5], cho cac bénh trén qué xoai [6], bénh trén 1a
tra xanh [7], hay cac bénh trén cay lua va cay tao den [8][9][10].

Hau hét, cac bénh trén cay tr@)ng duoc phat hién trén 1a cta chung, dugc Arsenovic
M (2019) cung cip 79.265 hinh anh vé 14 tir cac diéu kién thoi tiét, goc do va gid anh sang
ban ngay khac nhau st dung mé hinh mang no ron hoc sau dat d6 chinh xac 93,67%. Thay
vi tap trung vao viéc stra doi kién trac mo hinh, trong M. Kamal (2018) da phan loai bénh
dau co thong qua cac ddm xuét hién trén 14 ciia ching bang cach két hop k¥ thuat SVM
va bon giai doan cuia k¥ thuat xtr 1y hinh anh. Bén canh mé hinh dao tao tir dau, k¥ thuat
hoc chuyén giao duoc sir dung phd bién trong viéc xac dinh céc triéu ching bénh trén 14
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cady voi cac mo hinh mang co sé la VGGNet va Inception trong nghién cuu cua
Y.A.Nanehkaran (2020) duoc dao tao trén bo dir liéu 16n ImageNet. Nghién ctru cta B.
Mohammed (2017) d3 hudn luyén AlexNet va GoogleNet tinh chinh dé phat hién chin
bénh ca chua tir 14.828 hinh anh thé cta 14 ca chua. Nghién ctru cia X. Li and L. Rai
(2020) thyc hién so sanh ba kién tric CNN ndi tiéng SVM, ResNet va VGG dé phan loai
bdn bénh trén 14 tdo va két luan réng ResNet18 voi it 16p ResNet hon da dat dugc hi¢u
suat nhan dang tot hon.

Nhiéu mé hinh véi cac k¥ thuat hiéu qua di dugc sir dung trong cac nghién ctru néu
trén. Ho tap trung vao viéc xac dinh va nhan dang bénh thuc vat chinh xac bang cach sir dung
nhiéu loai md hinh hoc sau, dic biét 1a kién trac CNN nhu AlexNet, GoogleNet, ResNet,...
Mot trong sé d6 da st dung to hop mang no-ron, trong khi nhitng ngudi khac sir dung SVM,
ANN. Nhimng nghién ctru nay da gop phan phan loai chinh xé4c cac loai bénh hai cay trong.
Tuy nhién, hau hét trong s6 ho tap trung vao viéc sira d6i ky thuat dé dat duoc do6 chinh xac
cao va khong xem xét anh huong ciia mot s6 tham sé dén viéc trién khai 1én cac tng dung di
dong. Muc dich cua ching t6i 1a trién khai mot ung dung di dong chinh x4c va c6 d6 phic
tap nho dé co thé tich hop trong cac tng dung di dong, vi vay chiing toi can mot mo hinh
tham s6 nho c6 thé chay nhanh trén moi nén tang. Ngoai ra, & mot s6 ving sau ving xa, két
ndi Internet bi han ché hoic c6 tdc d6 cham. Do d6, mot md hinh CNN du nho vé kich thuéc
va do phuc tap; c6 kha ning tich hop trong cac wng dung di dong c6 cau hinh thap 14 can thiét
dé nhan biét va phat hién bénh thyuc vat. Nhiam giam s6 luong tham s6 trong mé hinh CNN
Viéc can bang giita cac yéu td bo nhé va do chinh xac phén loai 1a rat quan trong.

Dé giai quyét van d& nay, ching t6i di dé xuat mot moé hinh CNN méi dat d6 chinh
xéc cao mic du s lugng tham s nhé hon cac mé hinh hién c6. Chung t6i da thyc hién nhiéu
thtr nghiém so sanh trén MobileNetv3 cua H.Andrew (2019), DenseNet201 cua G. Huang
(2017) va SimpleCNN cua R.Chowdhury (2020). Cubi cting, két qua cho thay kién trac CNN
d8é xuat cuia chiing toi vugt qua ba mo hinh phén loai bén loai bénh hai cay lta.

3. HE THONG DE XUAT

Trong nghién ciru, chiing t6i d& xuat mot hé théng day du, téng thé (end-to-end) nham phan
loai bénh hai Iua thong qua tmg dung di dong. Ttr nhitng hinh anh thu thap dugc, chiing t61
su dung dé dao tao mo6 hinh CNN. M6 hinh CNN sau d6 s& duoc chuyén doi sang dinh dang
mobile nham xay dung nén mobile app.

M hinh chuyén |

—— déi sang dinh dang — Ung dung di dong
di dong

B¢ dir liéu Mo hinh
* . . [r— 5
huan luyén huan luyén
Hinh 2. Chu trinh xay dung hé théng dé xuat

DPong gop cua ching t6i ¢ day 1a thiét ké mot mé hinh CNN méi dam bao su can
bang tot nhat giita d6 chinh xac va hiéu qua vé thoi gian. Cach tiép can cia ching t6i duoc
dya trén mo hinh CNN don gian [17]. Trong nghién cttu cia R.Chowdhury (2020), mac du
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da duoc thiét ké twong d6i nho gon va don gian, tuy nhién khi huin luyén mé hinh trén bo
dir liu co kich thudc [6n hon thi hién tuong underfitting (chua khap) xay ra. Hién tuong
nay duoc hiéu 1a viéc mo hinh khéng thé hoi tu trong qué trinh huan luyén, ching ta s& di
thao luan thém trong phan thuc nghiém.

Pé tranh hién tuong chua khép xay ra véi moé hinh trong nghién ctu cua
R.Chowdhury (2020), chiing t6i dé xuat trién khai mé hinh véi mot sé cac thay d6i trong
ciu tric. Dé tryc quan, hinh 3 trinh by mé hinh dé xuat véi sau 16p tich chap, tiép theo 1a
cac 16p Batch Normalization va MaxpPooling2D dé trich xuat cac tinh ning. Nham phan
loai bénh hai lta, chung t6i sir dung ba 16p cho cac bo phan duoc két néi day du. M6 hinh
duoc huan luyén bai bo cong cu Keras, sau d6 né duoc chuyén doi thanh mé hinh TFLite
trudc khi trién khai trén cac thiét bj di dong.

Input

Convolutional layer
BatchNormalization layer
Maxpooling2D layer
Flatten layer

Dense layer

Dropoutlayer
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Hinh 3. Hinh v& m6 ta md hinh CNN dé xuit

Dé xac dinh va 1am rd cac chirc ning cua hé thdng, chung t6i trinh bay ¢ ddy mot so dd
use-case str dung cho tmg dung di dong ctia chung t6i trong Hinh 4. Cu thé, nguoi dung (User)
¢6 thé tai 1én hodc chup anh tryc tiép tur dién thoai thong minh. Ung dung s€ dy doan céc hinh
anh va sau do tra vé két qua. Nguoi dung c6 thé xem két qua du doan va c6 cai nhin sdu hon
vé cac thong tin lién quan va cach diéu tri bénh tuong mg. Vi hanh dong mé rong (extend),
ngay sau khi cac d6i tuong da phan loai duoc thu thap, két qua chinh xéc s& duoc tai 1én may
chu. Bang cach d6, né c6 xu hudng lam phong phu thém tap dir liéu, duoc coi 1a yéu t6 chinh
dé nang cap mo hinh dé xuét trong thoi gian t4i.

Quan trj vién (Administrator) chon mé hinh tot nhat phii hop véi dir liéu, dong thoi
cap nhat thong tin lién quan dén cac loai bénh. Quan tri vién cling co thé dao tao lai mé
hinh trong khoang thoi gian dé cap nhat cac mau dir liéu moi. Nguoi dung c6 thé tuong
tac truc tiép voi chuyén gia (Expert) dé biét thém thong tin vé bénh lta cu thé va sau do
dua ra 161 khuyén. Ngoai ra, chuyén gia ciing cap nhat thong tin hodc dé xuét cac ky thuat
méi dé diéu tri bénh.
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Hinh 4. Biéu do use-case sir dung trong thiét ké ing dung

4. KET QUA THUC NGHIEM

Dé danh gia mo hinh dé xuit, chung toi sir dung bo dit lidu dugc dé xuat tai [18] bao
gém 5932 anh véi 4 loai bénh phé) bién 1a bac 14, dao 6n, dém nau va vang la voi s6 luong
tuong ung la: 1584:1440:1600:1308.

Dé sy so sanh mang tinh siu rong va thuyét phuc hon, ching t6i ciing sir dung thém
cac mo hinh phé bién cho viéc nhan dang bénh trén ciy trong hién nay la: MobileNetv3 [19],
DenseNet201 [16], va SimpleCNN [17] trong cac thi nghi¢m so sanh.
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Training Accuracy
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Hinh 5. Panh gia qua trinh huin luyén ciia cic mé hinh
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Trong b dit lidu huén luyén mo hinh (Training set), Hinh 5 thé hién qud trinh ma céc
md hinh duoc hudn luyén. Theo d6, mo hinh SimpleCNN khong thuc sy hoi tu khi d§ chinh
xac (Accuracy) va do mat mat (Loss function) chua dat cac thong ) mong mudn. Trong khi
d6 MobileV3, DenseNet201, va mo hinh d& da c6 xu hudng héi tu.

Trong bo dir lidu kiém tra (Test set), két qua dugc thé hién & bang 1. D& dang nhan
thiy DenseNet201 1a bo phan 16p tot nhat véi ti 18 6 chinh xéac 13 99,65%, theo d6 1a mo
hinh d& xuat dat 99,21%, va MobileNetv3 1a 91,3%. Tuy nhién ciing can luu ¥ 1a
DenseNet201 c6 s6 luong tham s6 nhidu hon gap 25 1an mé hinh dé xuét.

Biang 1. Két qua vé do chinh xdc trong qua trinh trién khai mé hinh trén b dir li¢u [18]

Kién trac CNN | S6 luwong tham sb (Triéu) Do chinh xac (%)
DenseNet201 20 99.65
MobileNetv3 3 91.3
SimpleCNN 0.276 75.1

Mo hinh dé xuat 0.8 99.21

V6i tng dung di dong, chung t6i trién khai mé hinh dé xudt trén ca hai hé diéu hanh
di dong 14 iOS va Android. Hinh 6 miéu ta két qua ctia mdi 1an truy van anh. Véi mdi anh,
thoi gian xtr 1y cua hé théng 14 0.11 gidy. Piéu d6 chimg minh rang ing dung dé xuét c6 thé
dap tng thoi gian thyuc dé xtr 1y cac tac vu.

16,091 0.1K0/n 3 & R ¢ o1 16:091 Q0KI/e 3 @& ol TGO 10,091 0.0k £ B TGO

Pest classification Chat

~ VN Agricultural Institute
You: | want to know about Brown
1} Spot

. Thanh Hoa Agricultural Institute
You: | want 1o know about Brown

spot

Brown spot

- Improving soil fertility is the first step in
managing brown spot. To do this.

monitor soil nutrients regularly

apply required fertilizers

for soils that are low in silicon, apply calcium
silicate slag before planting

- Fertilizers, however, can be costly and may
take many cropping seasons before becoming
effective. More economical management
options include:

Use resistant varieties

Contact your local agriculture office for
up-to-date lists of varieties available

Use fungicides (e.g., iprodione, propiconazole,
azoxystrobin, trifloxystrobin, and
carbendazim) as seed treatments

Treat seeds with hot water (53-54°C) for
10-12 minutes before planting, to control
primary infection at the seedling stage. To
increase effectiveness of treatment, pre-soak

0] @ o =] O seeds in cold water for eight hours 0] 0 L0} A e

Hinh 6. Mt s6 giao dién ciia wng dung dwoc trién khai trén di dong
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5. KET LUAN

Trong bai bao, chung t6i di trinh bay mé hinh mang CNN m&i dé phat hién cac bénh

hai lta v&i sy can bang gitra d6 chinh x4c va thoi gian xir 1y. M6 hinh canh tranh véi cac mé
hinh t6t nhat hién nay danh cho bai toan nhan dang sau bénh véi d6 chinh xéc 1a 99.21%.
Mo hinh da nhe dé c6 thé nhung vao céc thiét bi di dong co nang luc phan cing yéu nham
xdy dung ung dung trén di dong dé nhan dang cac bénh theo thoi gian thyc.

Trong twong lai, ching toi s& tiép tuc cap nhat vé dit liéu va mé hinh dé thyc té hoa

viéc theo ddi cac bénh trén cay trong theo chu Ky sinh truong. M6 hinh c6 thé dwoc huan
luyén dinh ky theo mong muon cta nguoi su dung.
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A NEW MODEL USING ARTIFICIAL INTELLIGENCE FOR A
MOBILE APPLICATION IN CLASSIFYING SOME RICE DISEASES

Nguyen Dinh Cong
ABSTRACT

In smart agriculture, a compact and accurate mobile application will be very helpful in
assisting farmers in detecting and following diseases on their rice plants. After that, proper
solutions could be given to effectively kill and control these diseases. In this paper, a new
mobile application to automatically classify a number of defined diseases on rice images is
given. To do so, a convolutional neural network (CNN) model is designed. The CNN model
has proved to be a very good balance between accuracy and time efficiency compared to some
state-of-the-art models. The application has been successfully installed on the smartphone.

Keywords: CNN, mobile application, rice diseases.
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