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Boi canh va dong luc

/ Y [T *‘x";‘, ‘.
A JINRGE

Cay Lua Trong
Nong Nghiép

Lda & mat hang xuat khiu nbéng
san cha luc.

— S3n phdm giup gidm thiéu thiét
hai kinh t& va nidng cao hiéu qua
san xuat.

LY DO CHON PE TAI

Phat Hién Bénh
Thu Coéng
Dua vao kinh nghiém ctia nbng dan.
Kho trién khai trén dién tich Ldn.

— Chua dap Ung dudc yéu cau vé
toc dd, dod chinh xac.

Vai Tro cua Al
& Computer Vision

Hoc cac dac trung cla tung loai
bénh vdi d6 chinh xac cao.

Hb6 trg phat hién bénh sédm.

— Nhanh hadn, chinh xac hon va cé
kha nang ap dung trén quy mo Lén.
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Bién Thién Anh Sang
Hinh dnh thu thip ngoai dbéng
rubng chiu anh hudng manh bdi
diéu kién thdi tiét (ndng gat, bdng
ram), lam sai léch mau sac dac

trung cla vét bénh.

LY DO CHON DBE TAI
Cac thach thuc trong thuc té

&

Nhiéu Hau Canh

Su xudt hién cla cd dai, dat, hodc
cac la cay dan xen nhau, doi hoi
mo hinh phai cé khad nang bdc tach
va tap trung dung vao vung la bi
bénh.

5

Tudng Pong Pac Trung

3 cic giai doan ldy nhiém dau,
hinh thai clia bénh Dao 6n va Bém
nau rat giébng nhau (Intra-class
variability), gay kho khan cho viéc

phan loai chinh xac.



Phan Loai Bénh
Tréen La Lua

Ung Dung Deep Learning Trong Néng Nghiép Théng Minh

Doéng Hdi, thu 6, ngay 31 thdng 07 ndm 2026



Nguyén Thuc Khué Nguyén Qudc Manh Tran Gia Bao

Tran Hai Nam Nguyén Phu Vinh Ngd Xuan Thuy Nguyén Thanh Ludn Alexandro Garces
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MUC TIEU HUGNG TGl

® XAy dung quy trinh x{ ly dif liéu anh L3 lha phuc vu huin luyén

® Huan luyén cic mé hinh phan loai da Ldp

© Ddanh gia va so sdnh két qua gilta cadc mé hinh dé chon ra mé hinh tét nhat

© Dé xuit kha ndng Ung dung vao hé théng néng nghiép théng minh






1. Bai toan phan loai

Bai toan dudc xac dinh la Image Classification
(Phan Lloai hinh 3nh nhiéu Lép).



NOI DUNG CHINH

1. Bai toan phan loai

=) Pau vao (Input)

* MOt anh RGB culia cdy hodc I lda.
e  Anhcéthé duwoc chup trong diéu kién thuc

i
t& ngoai dong rudng. 2 :‘.‘. ‘
(@ Pau ra (Output) M6 Hinh Hoc Sau

. L. » Phéan loai tinh trang la
*  Nhan bénh co xac suat cao nhat. T i 09
« (C6thé md& réng) xac suat cla tirng 1&p dé PR

danh gia murc do tin cay.
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Vi du mot s6 bénh thudng gap can phan loai

Bénh Pao On Bénh Bac L& Bénh Bém Nau



2. D{i Liéu & Tién XU Ly

X4y dung nén tang viing chac thdng qua thu thap va lam sach b6 dir

liéu hinh anh La lWa.



((

Quy mo dii liéu
Téng céng hon 10,400 hinh anh
Training phan gidi cao, dudc thu
thap truc tiép tu thuc dia véi nhiéu
hdu canh tu nhién, chia lam tap
Train (80%), Validation (20%)

NOI DUNG CHINH
2. D{i Liéu & Tién XU Ly

9

10 L8p phan loai

Bao gom 9 loai bénh ly thudng
g3dp (nhuDao 6n, DEm nau, Bac L3,
Chay bia la..) va 1 W&p la khode
manh binh thudng (Normal).

&

Phan bé I16p

DU liéu thuc té€ thudng mat can
bang (Imbalanced class). Can ap
dung ky thuat tinh toan class
weights trong qud trinh huén

luyén.
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2. D{i Liéu & Tién XU Ly

Number of Images per Class

normal

blast
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tungro
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2. D{i Liéu & Tién XU Ly

7. Tién xu ly (Preprocessing)

@ Resize anh: Chuéan hda kich thudc toan
bd anh vé chung moét dinh dang (VD:
224x224 hodc 256x256 pixel) dé phu
hdp vai input ciia CNN.

@ Normalize (Chuan héa): Dua gid tri
pixel tir [0, 255] vé khodng [0, 1] hoac
chudn hdéa theo mean/std cla
ImageNet dé tang téc d6 hoi tu.

O X ly nhan: Encode nhan chudi (string)
thanh dang sé (Label Encoding) hodc
One-hot encoding phuc vu ham loss
tinh toan.

2? Kiém tra & Lam sach

@ Kiém tra dir liéu khuyét thiéu (Missing
values) trong file CSV mapping nhan.

@ Loc céc anh bj l6i dinh dang hodc hdng
khong thé doc.

® S dung Data Augmentation (xoay, lat,
thay d6i dd sang, nhiéu) trong
DatalLoader dé lam phong phu dir liéu,
chéng Overfitting.



3. Ca SA Ly Thuyét & Kién Trac

TU Mang No-ron Tich Chap (CNN) cd ban dén kién truc

hoc sau chuyén biét
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3. Co S8 Ly Thuyét & Kién Truc

Mang Nd-ron Tich chp la ciu tric l6i cho bai todn phan tich thi gidc may tinh, toi uu héa qua trinh trich xuét

dac trung hinh anh.

Fully Connected Layer

Feature Maps

Pooling Pooling Pooling Pooling/

[E B i

Relu Relu Relu Relu

Feature Extraction Classificaton
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3. Co SA Ly Thuyét & Kién Truc

Input image = Convolution layer

Kernel E1 \1- "}'! L]

4 T
f ¥ ~.
:

o | \
Slide kernel over input channel S
to get infermediate result s
Click to learn more \

S
f . - Bias
\ : - . O
: [
Each input chanel e _a-n.- __________
gets a different kernel o r«\
Hover over to see value! o . - .
- Add up all intermediate
S results and then add bias
L
2,
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NOI DUNG CHINH
3. Ca SA Ly Thuyét & Kién Truc

Max Pooling

Input (60, 60)
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175

3. CG S3 Ly Thuyét & Kién Tric

Kernel [£] LI
Slide kernel over input channel 5o [eamammasaaasecvacy ey
to get intermediate result T
Click to learn more N\
\\
Lirow \
\ Feature Maps
+ G *a “ x
NN Pooling

\

> \

Each input chanel [] T U
gets a different kernel 4 X \
_____________________ o \
Hover over to see value! 7 == D
“a \ 5
~ % 2 \\ \\
N b JN ¢
\\ \‘ \
B 2 L Ny A \
N\ ‘ \
_____________________ N \ \
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S Add up all intermediate Feature Extraction
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4. Quy Trinh Huan Luyén

Cac budc thuc thi tu dir Liéu thé dé€n mo hinh phéan loai hoan chinh.
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4. Quy Trinh Huan Luyén

2. Khgi tao Model 4. Testing
Load backbone, xay dung va Kiém thd mé hinh trén di liéu
thiét lap Hyperparameters. doc ldp dé danh gid hiéu nang

phan loai thuc té.

—O0———O0——0———0—

1. Tién xu ly 3. Training
Khdi tao tap Train/Val va phan Huan luyén qua cdc Epochs, tinh
batch di lieu. Loss, backpropagation cap nhat

weights.
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4. Quy Trinh Huan Luyén

Inputs Weights /

Co—>[w

@—P Ws Welghted
Sum Unit Step Function

Mean
v Squared Error [ | | 55 < O]
T i True

Stop
@—b W, Training

Hinh minh hoa qua trinh huan luyén mé hinh hoc siu

Stochastic Gradient Descent

False




NOI DUNG CHINH
4. Quy Trinh Huan Luyén

Inputs Weights /

C)— [

@—P Ws Welghted
Sum Unit Step Function

Mean
v Squared Error [ | | 55 < O]
@—» w, | —» (2) '
T i True

Stop
@—b W, Training

Stochastic Gradient Descent

False
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4. Quy Trinh Huan Luyén

Inputs Weights /

(o — [

@—P W» Welghted
Sum Unit Step Function

Mean
v Squared Error [ | | 55 < O]
@—» w, | —> (2) '
T i True

Stop
@—b W, Training

Stochastic Gradient Descent

False
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén
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4. Quy Trinh Huan Luyén

Stochastic Gradient Descent

Inputs Weights /

Co—>[w

@—P Ws Welghted
Sum Unit Step Function

@—> w, f*@—’®%f

Mean
Squared Error
(L2)

False

Stop
Training

Early
Stopping
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4. Quy Trinh Huan Luyén

Inputs Weights /

Co—>[w

@—P Ws Welghted
Sum Unit Step Function

Mean
v Squared Error [ | | 55 < O]
@—» w, | —» (2) '
T i True
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4. Quy Trinh Huan Luyén

Inputs Weights /

Co—>[w

@—P Ws Welghted
Sum Unit Step Function

Mean
v Squared Error [ | | 55 < O]
@—» w, | —» (2) '
T i True

Stop
@—b W, Training

Stochastic Gradient Descent

False




5. Panh Gia Mo Hinh

Phan tich hiéu suat, dd tin cdy va so sanh ddi chiéu kién truc.
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NOI DUNG CHINH
5. Danh Gia Mé Hinh

MobileNet (V2)

DenseNetl2]

YOLOv26m-cls

ResNet50

CNN + Attention

ResNet50-
custom SE

CNN (VGG16)

Kién tric siéu nhe, nho chia nhd phép tinh chip (Depthwise Separable), giup giam toi da
s6 lvgng tham s6.

Céac |&p két n6i chéo day dac vdi nhau (Dense Blocks) dé lién tuc tai sir dung dac trwng dnh
va tranh 10i triét tiéu dao ham.

Phién ban chuyén phan loai (bd chirc ndng dong khung déi twong) ctia ho YOLO

Mang sau 50 I&p, dung co ché "ké&t néi tat" (Skip Connection) dé truyén thang thong tin

Mang CNN théng thudng duoc gdn thém co ché "Chu y", giip m6 hinh ty déng tap trung
vao dung vung |14 cd vét bénh thay vi hoc ca hau canh

ResNet50 duwoc gan thém khoi SE (Squeeze-and-Excitation) dé tw dong danh gia va khuéch
dai cac kénh dit liéu quan trong nhat

Thiét k& bang cach x&p chdng cac bod loc kich thudc nhd 3x3, nhwng ddi lai rat ndng va ton
tai nguyén
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5. Danh Gia Mo Hinh

MobileNet (V2)
DenseNetl2]
YOLOv26m-cls
ResNet50
CNN + Attention
ResNet50-custom SE

CNN (VGG16)

Tham so6

~11.6M

~25M

~26M

~28M

~136
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15

20

25
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Do chinh xac
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13%

98%

88%

4%

8%

4%
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5. Banh Gia Mo Hinh

MobileNet (V2)
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5. Banh Gia Mo Hinh
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K&t Qua N&i Bat Pat Budc

~98%

V8i d6 chinh xdc én tdi 98% trén tdp kiém thd, kién tric

Yolov26m thé hién su manh mé trong viéc nhan dién ding loai

bénh bat chap nhiéu hdu cdnh va bién d6i anh sang.
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s> | K&t Qua N&i Bat Pat Budc (trén YOLOv26m-cls)

train/loss

0 20 40
val/loss
0.8 1
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0 20 40

metrics/accuracy_topl
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Loss

Loss

NOI DUNG CHINH
Két Qua Thu Nghiém Cac M6 Hinh Custom

Loss. Validation Accuracy
—e— Train Loss
—#— Validation Loss %09
a4
80
34 F 701
=
3
5
24 § 601
50 1
14
404
—&— Validation Accuracy
0+ T T T T T T T T T T T T
0 10 15 20 25 30 0 H 10 15 20 25 30
Epochs Epochs
Training & Validation Loss Training & Validation Accuracy
1.0
=~ Train Loss =~ Train Acc
2.25 1 —— Val Loss —— Val Acc
0.8 4
2,00 4
1.75 1 0.6 1
>
v
el
1.50 4 5
v
2 0.4 -
1.25 4
1.00 0.2 4
0.754
0.0 1
0 5 10 15 20 25 0 5 10 15 20 25
Epoch Epoch

CNN + Attetion block

Training & Validation Loss

Training & Validation Accuracy

—— train_loss 1004 train_acc
—— val_loss —— val_acc
0.8 - 0.95 1
0.90
0.6 .
" g 0.85
] e
| S
0.4 £ 0.80 4
0.75 A
0.2 4
0.70
0.0 : ; . T . 0.654 T : T T . T .
6 8 10 12 14 2 4 6 8 10 12 14
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1.2 1 —— train_loss L0011 — train_acc
~— val_loss ~—— val_acc
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1.0 1
0.90 1
0.8 0.85
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8 € 0.80
Sos6 2
<
0.75 4
0.4
0.70
0.2 0.65 1
0.60 1
0’0 T T T T T T T T T
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ResNet50 + SE block custom






KET LUAN & HUGNG PHAT TRIEN
Két luan

Pé tai d3 xay dung thanh cong hé théng nhan dién bénh trén
13 Wia s dung m6 hinh hoc sau. Hé théng cé kha ndng phén
loai hinh anh nhanh chdng, ho trg phat hién sédm bénh trén
cay lba va gdp phan nang cao hiéu qua trong sdn xuét ndng
nghiép.



n | KET LUAN & HUGNG PHAT TRIEN
o= 4

Phat trién Ung Hudng t8i néng

Cai thién mo6 hinh M3 rong dii liéu &

K§ thuat xd Iy dung thuc té nghiep thong minh
* M8 khéa va huén . BS sung dif lieu v& [+ X4y dung website B . Tich hop hé théng véi
luyén thém céc tang cdc giai doan phat hién thi loai bénh, d6 M  camera hodc drone.
cta mé hinh. trién cla bénh tin cay va bién phap « Ké&thgp loT va Al
« K& hop nhiéu mb . Ap dung EDA trong xUr Ly.

hinh dé gidm sai sé. tién hudn luyén




Cam On
Vi Pa Lang Nghe!

Phan trinh bay du dan phan loai la Wa d3 két thic.
R4t mong nhan dudc su gdp y tU anh chi va cac ban.
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