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MO PAU

Sy phat trién vuot bic cua tri tué nhan tao (AI) dang tao ra nhitng di thay sau rong
trong linh vuc gido duc, ddc bi¢t 1a trong viéc giang day cac mon hoc lién quan dén chinh
ban than AL Viéc két hop Al vao qua trinh giang day khong chi gitp nang cao hiéu qua
truyén dat kién thirc ma con mang dén trai nghiém hoc tap sinh dong, tryc quan va mang
tinh twong tac cao cho nguoi hoc.

Hién nay, viéc gidang day mon Tri tu€ nhan tao tai cac co s dao tao chu yéu van dyua
vao bai giang 1y thuyét, cac thuat toan mo ta qua slide va vi du minh hoa mang tinh khai
quat. Tuy nhién, nhitng phuong phap truyén thong nay con nhiéu han ché trong viéc giup
sinh vién hinh dung dwgc qué trinh xt 1y thuc té ctia cac mé hinh Al, dic biét 13 trong linh
vuc thi gidc may tinh (Computer Vision) — m0t nhanh quan trong ctia Al. Viéc ing dung
cdc md hinh AI vao nhan dién hinh anh mang lai nhiéu loi ich thiét thuc cho ca giang vién
va sinh vién, cu thé nhu sau:

% Loi ich d6i v6i giang vién:

« Truc quan héa ndi dung giang day: Thay vi mo ta triru twong, giang vién co thé
st dung cong cu nhan dién hinh anh dé minh hoa truc tiép hoat dong cua cac mo
hinh Al

« HO tro xay dung bai gidng twong tac: Al gilip tao ra cac bai hoc minh hoa sinh
dong thong qua hinh anh, gitp sinh vién dé tiép thu va ghi nho.

« Tuw dong phan tich hinh dnh miu: Giang vién c6 thé st dung Al dé phan tich hinh
anh do sinh vién cung cp va dua ra phan hoi ngay trong 19p.

« Khuyén khich sinh vién nghién ciru ing dung: Tao diéu kién cho sinh vién thuc
hanh tryc tiép trén cac mo hinh Al, thuc ddy tu duy nghién ctru.

% Loi ich d6i véi sinh vién

« Tiép cAn md hinh AI thye té: Sinh vién c6 thé truc tiép twong tac voi cong cu Al
quan sat cach hé théng phén loai va nhin dién hinh anh.

o Thuc hanh thuit toan Al thong qua hinh anh: Viéc thao tic vdi hinh anh gitp
sinh vién hiéu rd hon vé cac khai niém nhu hoc sau, mang no-ron tich chap, ting

cuong dir ligu,...




Phat trién ky niing trién khai img dung AI: Sinh vién khong chi hoc 1y thuyét ma
con duoc huéng dan xay dung, huan luyén va trién khai mo hinh AI don gian.
Ting kha ning lam viéc nhém va sang tao: Cac bai tap nhom gan véi xur 1y hinh

anh thyuc té gitp sinh vién rén luyén k¥ nang cong tac va giai quyet van de.

Tuy nhién, viéc ing dung Al trong nhan dién hinh anh phuc vu gidng day cling dat ra

mot sO thach thirc nhu yéu cau thiét bi c6 kha nang xir 1y cao, sy am hi€u vé cong nghé tur

phia gidng vién, va viéc lya chon cong cu phu hop vdéi trinh @6 sinh vién. Do d6, nghién

cuu nay hudng dén viéc trién khai mot moé hinh Al don gidn, dé tich hgp vao bai giang va

phu hgop v6i moi trudong gido duc, qua do giup nang cao hi¢u qua gidng day va hoc tap mon

Tri tué nhan tao.

* Muc tiéu nghién ciru

Muc tiéu chinh ctia dé tai 1a xay dung va dé xuit mot giai phap Gmg dung cac mo hinh tri

tué nhan tao hién dai trong nhan dién va phan loai hinh anh nham hd tro hiéu qua cho qua

trinh giang day va hoc tap mon Tri tu€ nhan tao.

Cu thé, dé tai huong dén cac muc ti€u sau:

L.

Khao sat va danh gia cac m6 hinh AI hién dai trong linh vuc thi gidc may tinh,
dac bi¢t 1a cdc mo hinh hoc sau nhu CNN (Convolutional Neural Network), YOLO
(You Only Look Once), ResNet, EfficientNet,... d& chon ra mé hinh phu hop véi
moi truong gido duc.

XAy dung mot hé thong nhan dién hinh anh minh hea, c6 kha ning phan loai cac
ddi tuong trong hinh anh, phuc vu minh hoa tryc quan cho bai giang moén Tri tué

nhan tao.

. Thiét ké bai giang tich hop Al st dung hinh anh dau vao thuc té, gitip sinh vién

hiéu rd cach hoat dong ctia cac mo hinh hoc may va hoc sau thong qua minh hoa truc
tiép va cac vi du thuc hanh.
Panh gia hiéu qua sir dung cong cu Al trong giang day, thong qua thir nghiém

thuc t& va phan hoi tir sinh vién va gidng vién nham diéu chinh, hoan thién giai phép.

. Khuyén Kkhich sinh vién tiép cin va &ng dung Al, tao tién dé cho viéc phat trién

k¥ nang nghién ctru, sang tao va trién khai mo hinh tri tu¢ nhan tao vao cac linh vuc

khéc trong tuong lai.




CHUONG 1: Co s& 1y thuyét
1.1. Khai niém va vai tro cia Al trong thoi dai hién nay

Tri tué nhén tao (Artificial Intelligence — AI) 14 linh vuc nghién ctru va phat trién
cac hé théng may tinh c6 kha ning thyc hién nhitng nhiém vy ma trude diy doi hoi tri
thong minh ctia con nguoi, nhu nhan thirc, 1ap luin, hoc tip va ra quyét dinh. Al bao gom
nhiéu nhanh nhu hoc méay (Machine Learning), hoc sau (Deep Learning), xir Iy ngdén ngit
tu nhién (NLP), thi gidc may tinh (Computer Vision), va cac hé théng chuyén gia.

Trong thoi dai chuyén d6i s6, Al dong vai tro then chét trong viéc nang cao hiéu
qua san xuat, téi vu hoa van hanh, cai thién trai nghiém ngudi dung va hd tro ra quyét dinh
thong minh. Céac ing dung Al ngay cang trd nén phd bién trong nhiéu linh vuc nhu y té,
tai chinh, giao thong, thuong mai dién tir va dac biét 1a gido duc.

1.2. Nhén dién hinh anh 1a gi? Ung dung thyc té

Nhan dién hinh anh (Image Recognition) 1a qua trinh sit dung cdc m6 hinh hoc may
hodc hoc sdu dé xac dinh va phan loai ddi tuong, dac diém, hodc mau hinh trong mot buc
anh hodc chudi anh. Pay 13 mot trong nhitng Gmg dung tiéu biéu va quan trong nhat cta thi
giac may tinh — mdt nhanh cua Al

Céc ung dung thyc té ctia nhan dién hinh anh bao gém:

e Nhan dién khuon mit trong hé thong an ninh va dién thoai théng minh.
e Phén loai san pham trong thwong mai dién tir.
e Phat hién vt thé trong xe ty hanh.
e Chén doan hinh anh y té nhu X-quang, MRI.
e Kiém tra chét lwong san pham trong cong nghiép.
e Dém ngudi, phan tich hanh vi trong cac hé thdng giam sat.
1.3. Vi tri ciia nhan dién hinh anh trong giing day Al

Nhan dién hinh anh 12 mot chu dé nén tang va truc quan trong chuong trinh giang
day mon Tri tu¢ nhan tao. Thong qua céc bai hoc va du an lién quan dén phan loai va nhan
dién hinh anh, sinh vién c6 thé dé dang tiép can va hiéu rd cac khai niém quan trong nhu:

e Tién xu 1y dit li¢u anh.




e Huén luyén va danh gia mé hinh hoc sau (CNN).
e Overfitting, augmentation va t6i wu hoa mé hinh.
e Giao dién ing dung Al vao cac hé thong thuc té.

Viéc sir dung coéng cu nhan dién hinh anh trong giang day gitip sinh vién tiép cin
Al mét cach sinh dong, truc quan va gan giii hon. Thay vi chi hoc 1y thuyét, sinh vién dugc
quan sat qué trinh xt 1y hinh anh thyc té, tir d6 hinh thanh tu duy tng dung va sang tao.
Diy ciing 1 budc khéi dau quan trong dé dao tao ngudn nhan luc Al chét luong cao trong
tuong lai.

1.4. Cac mo hinh Al tién tién trong nhén dién anh
1.4.1. Gidi thi¢u cdac mé hinh

a. CNN (Convolutional Neural Networks)

CNN 14 mot trong nhirng kién tric mang hoc sau phd bién va duoc tng dung rong
rdi nhédt trong xur 1y anh. CNN hoat dong bang cach st dung cic 16p tich chap
(convolutional layers) dé trich xuat dic trung tir hinh anh dau vao. Cau triic cia CNN gitp
giam s6 lugng tham sb can hoc, dong thoi ting kha niang nhan dién cac dic trung khong
gian trong anh nhu canh, goc, hinh khéi...

Ung dung: Nhan dién chir viét tay, phan loai hinh dnh, phat hién bénh trong anh y
té, kiém tra chat lugng san pham.

b. YOLO (You Only Look Once)

YOLO 13 mot mé hinh phat hién d6i tugng (object detection) theo thoi gian thuc
ndi bat vi kha niang du doan vi tri va phan loai cac d6i tuong trong anh chi qua mot lan
"nhin" toan by anh. Cac phién ban madi nhu YOLOv4, YOLOvVS, YOLOvS mang lai cai
tién dang ké vé toc d6 va do chinh xac. YOLO rat phit hop cho cac Gmg dung yéu cau thoi
gian phan hoi nhanh nhu camera giam sat, xe tuy hanh, robot.

Ung dung: Giam sat giao thong, nhan dién khudén mat, phat hién hanh vi, kiém tra

cong nghi¢p tu dong.




¢. ViT (Vision Transformer)

ViT 1a mot mé hinh méi noi trong thi giac may tinh, sir dung kién tric transformer

— vbn ndi bat trong xir 1y ngdn ngi ty nhién — dé xir 1y anh. Thay vi sir dung tich chap nhu

CNN, ViT chia hinh anh thanh cac “patch” va xir Iy chiing nhu chudi dau vao. M6 hinh

nay da dat nhiéu thanh tich vuot trdi trong cac benchmark vé phan loai anh va c6 tiém nang

mo rong manh me khi dir liéu 16n va tai nguyén tinh todn doéi dao.

Ung dung: Phan loai anh, phan doan anh (image segmentation), va két hop nhiéu

mo thirc dit liéu (multimodal Al).

1.4.2. So sdnh hiéu ning, toc dj, dé chinh xdc

Tieu
CNN YOLO ViT
chi
Téc d@9|Nhanh (phan loai|R4t nhanh (real-time|Trung binh dén cham (phu
xur ly anh don) object detection) thudc phan ctng)

Cao (trong phan

loai)

Cao (can bang toc do va

dd chinh xéc)

Rit cao (khi duoc huin

luyén véi tap dir liéu 16n)

Tét (trong pham vi

Rit tot (trong cac ung

dung thuc té da ddi

Xuat sic (pht hop voéi bai

todn phuc tap va mé hinh

rong bai toan don gian) ‘
tuong) da nhi¢m)
Yéu cau phan . Cao (dic biét véi md hinh
Trung binh Thap dén trung binh )

cung ViT 16n)
, ) ) | Phan tich hinh anh 16n, hoc
Ung dung|[Phan loai anh, nhan|Nhan di¢n do6i tuong ,

‘ _ o sau két hop mo hinh hoéa
phu hop dién don gian trong thot gian thuc

phuc tap

s Nhin xét:

e CNN phu hop cho viéc giang day khai niém co ban vé thi giac may tinh va xtr 1y

anh.




YOLO 14 Iya chon Iy twéng cho cac bai giang minh hoa kha ning phat hién ddi
tugng trong thuc té, véi phan hdi nhanh va truc quan.
ViT 13 cong cu manh mé& trong cac khoa hoc nang cao, gitp sinh vién tiép can xu

huong Al hién dai va nghién ctru chuyén sau.




CHUONG 2: Xiy dung hé théng nhan dién hinh anh h§ tre giang day
2.1. Quy trinh xdy dung h¢ thong nhan dién anh hd tro giang day
2.1.1. Chudn bj dit ligu hinh dnh

Viéc chuan bj dit liéu 14 budce nén tang trong qua trinh xay dung hé théng AL Di liéu
hinh anh can phan 4nh dung cac d6i tuong ma mo hinh s& nhan dién, dong thoi dam bao
do da dang va tinh dai dién. C6 thé sir dung hai cach tiép can chinh:

« Thu thip tir ngudn cé san: Sir dung cac kho dir liéu cong khai nhu ImageNet,
COCO, Open Images Dataset. Cac nguon nay thuong di kém nhan dir liéu san, tiét
kiém thoi gian.

« Tuw xay dung tap dir liéu: Véi cac ndi dung giang day dic thu, c6 thé ty chup anh,
thu thap tir mang Internet va sap xép vao cac nhom nhu: hinh hoc co béan, biéu cam
guong mat, con vat, dd vat hoc duong...

Trong budc nay, ciing can thuc hién kiém tra chat lugng anh, loai bé nhitng 4nh mo,
tring ldp, va thay d6i kich thudc hinh anh cho phu hop véi yéu cAdu mé hinh (thuong 1a
224224 hoac 416x416 pixel).

Ta c6 thé sir dung cac nguén m¢ voi1 muc dich hoc tap:

1. ImageNet: ImageNet 1a mot trong nhitng bd dir liéu 16n nhat va phd bién nhat
trong linh vuc thi giac may tinh, bao gém hon 1,2 tri€u hinh anh thudc 1.000 16p doi tuong.
Ung dung: Thuong duoc sir dung trong cac bai toan phan loai hinh anh va 1a nén tang cho
nhiéu mo hinh hoc siu nhu AlexNet, ResNet. Truy cap va tai vé: Dé tai bo dit licu
ImageNet, ban can ding ky tai khoan va ding nhdp tai trang chinh thirc: ImageNet
Download . image-net.org

2. COCO (Common Objects in Context): COCO la bo dit 1iéu 16n chira hon 330.000
hinh anh v&i cha thich chi tiét, bao gém 80 danh muc ddi tuong, hd tro cac tac vu nhu phét
hién dbi tuong, phan doan anh va cha thich hinh anh. docs.ultralytics.com +1
huggingface.co +1.

Ung dung: Phu hop cho cac bai toan phét hién va phan doan d6i twong trong ngi

canh thyc té.




Truy cap va tai vé: C6 thé tai bo dir liéu COCO tai trang chinh thirc: COCO Dataset
. docs.ultralytics.com+6 datasets.activeloop.ai +6 cocodataset.org +6

3. Open Images Dataset: Open Images 1a bo dir li¢u hinh anh 16n do Google phat
trién, chira hon 9 triéu hinh anh véi hon 6.000 danh muc, bao gém cac chu thich nhu nhan
16p, hop gi6i han va phan doan ddi twong. github.com +2 research.google +2 kaggle.com
+2.

Ung dung: Thich hop cho cac bai todn nhan dién va phan loai ddi tugng trong hinh
anh.

Truy cap va tai vé: Co thé truy cap va tai bo dir liéu Open Images tai trang chinh
thirc: Open Images Dataset . storage.googleapis.com +1 github.com +1

Trong bdo cdo nay dung “Open Images Dataset”

€ C 2% storage.googleapis.com/openimages/web/visualizer/index.htmi?type=detection&set=train@c=%2Fm... Bg ¥ ¥ | B8 O ®

Open Images Dataset V7 Description  Download  Extended  Extras

Set: Train ~  Type: Detection ~ Class: @ Random class Options ~

Hinh 2.1: “Open Images Dataset” nhan dién kién
2.1.2. Huéng dén huén luyén YOLO véi bj dir ligu Kién tiv Open Images Dataset
% Chuan bi mdi truong
e Cai dit Python 3.8+ va cac thu vién can thiét.
e Tbt nhat dung may c6 GPU (NVIDIA, c6 CUDA).

e Cai dat PyTorch (theo hudng dan pytorch.org).
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aoli>pip install torch torchvision torchaudio
ing torch
Jownloading t cp316-win_amd6d.whl (216.1 MB)

Collecting filelock
Downloading fileloc

Collecting jinja
Downloading jinja

Collecting net
Downloading

Collecting num
Downloading num
MB)

Collecting mpmath<l.u, >=1.
Downloading mpmath-1.3.

mpmath g- y i , networkx, MarkupSafe, fsspec, filelock
vision, torchaudio
led Markuj
mpy-1.14.8 torch:

se of pip a

Prompt
Downloading pill

Pownloading

Downloading

L (16 KB
9 K

Downloading
Downloading

Downloading

Hinh 2.2: Cai Pytorch
e (Cai YOLOVS:
git clone https://github.com/ultralytics/yolov5.git
cd yolovb

pip install -r requirements.txt

11
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ts.txt (1in

Requirement alrea
.8->-r requiremen
Requirement alrea

requiremen

» requiremen

» requirements
Requirement alr i i d i i (fron tqdm requiremen
[t t (1dn

(from ultralyti

Requirement
.0 plotl

Requirement alread
>-r requiremen

Kiém tra

Where s ) segment ',
[ i ', ‘e

ideo using a pr

béam bao phién ban da dang:
pip show pillow

Két qua nén c6 dong:
makefile

Version: 10.2.0

F:\2024_2025\BaoCaoHT\NDienanh\yolov5>pip show pillow
Name: pillow

Version: 11.2.1

Summary: Python Imaging Library (Fork)

Home-page:

Author:

Author-email: "Jeffrey A. Clark" <aclark@aclark.net>
License:

Location: C:\Users\Asus\AppData\Local\Programs\Python\Python312\Lib\site-packages
Requires

Required-by atplotlib, torchvision, ultralytics

F:\2024_2025\BaoCaoHT\NDienanh\yolov5>

Néu can kiém tra toan bo méi trudong Al (cac goi nhu torch, opencv, gradio...) dé tranh 15i twong

lai, chi can go:

13



pip list

requests

scipy

seaborn
setuptools

six

smmap

sympy

thop

torch

torchaudio
torchvision

tqdm
typing_extensions
tzdata
ultralytics
ultralytics-thop
urllib3

o -

=W
SOwWwoR
oOoNWE

[

4.0
.post2209072238

1
o |
1

& .
EOWNRPONSNNEEOR -

2.
1.
]

8

1.
5.
1.
]

2.
2.
0.
u.
u

2

8.
2.
2.

[ ] A new release of pip is available:
[ 1 To update, run:

e (Cai YOLOVS:

pip install ultralytics
e Thu thap dit liéu anh kién tir Open Images Dataset
Dung script 0idv6 (Open Images Downloader):

pip install openimages

o Sit dung OIDv6 Toolkit dé tii dnh va nhan

1. Cai dat OIDv6 Toolkit

git clone
https://github.com/NanoCode012/0IDv6 ToolKit Download Open Images Support Yol
o Format.git

cd 0IDv6 ToolKit Download Open Images Support Yolo Format

pip install -r requirements.txt
2. Tao thu muc Iuu dir liéu

mkdir OID

mkdir OID/Dataset
3. Tai 4nh va nhan cho 16p "Ant"

python main.py downloader --classes Ant --type csv train —-limit 200

14



Administrator: Taianhkien

[INFO]

[INFO] | Downloading Ant.

7 seconds passedgsed

Lénh trén s& tai 200 anh thudc 16p "Ant" cing véi nhin twong tmg. C6 thé diéu chinh sd
lugng anh bang cach thay doi gia tri cia --Limit.
Vi du: openimages download --classes Ant --type box all --limit 1000 --download _dir
Jant_dataset
Hodc tai tha cong trén trang Open Images bang filter nhan "Ant" roi tai.
4. Chuan bj dit liéu theo dinh dang YOLO
YOLO yéu cau dit lidu:
Céu trac thu muc:
dataset/
images/
train/
val/
labels/
train/
val/
MBJi anh c6 file label .txt cling tén, noi dung mdi dong:
class id x_center y center width height
(tit ca toa ¢ chuan hoéa tir 0 dén 1)
Chuyén dit liéu Open Images sang dinh dang YOLO

Open Images c6 file nhin & dang .csv (bounding boxes toa do tuyét dbi).

15



5. Tao file cAu hinh dataset cho YOLO
Vi du file ant.yaml cho YOLOVS5/yolov8:
train: dataset/images/train
val: dataset/images/val
nc: 1
names: ['ant']
6. Huan luyén mé hinh YOLO
V61 YOLOVS
python train.py --img 640 --batch 16 --epochs 50 --data ant.yaml --weights yolov5s.pt --cache
V61 YOLOVS (ultralytics)
yolo task=detect mode=train model=yolov8n.pt data=ant.yaml epochs=50 imgsz=640
7. DBanh gié va thir nghiém md hinh
Kiém tra két qua training, cic chi s6 mAP, precision, recall.
Thur chay inference trén anh moi:
Vidu YOLOVS:
python detect.py --weights runs/train/exp/weights/best.pt --img 640 --conf 0.25 --source
path _to test images/
Vidu YOLOVS:
yolo task=detect mode=predict model=runs/detect/train/weights/best.pt
source=path_to_test images/
2.1.3. Gan nhdn va xw ly dit liéu
Sau khi thu thap anh, viéc gan nhén giup mo hinh hoc duoc mdi quan hé giira hinh anh va thong
tin mo td. Cac cong cu nhu Labellmg, CVAT hodc Roboflow co thé duogc su dung dé:
 V&khung bao (bounding box) dbi véi bai toan phat hién ddi twong (object detection).
« Gin nhan 16p d6i voi bai toan phan loai (classification).
« Phén ving anh d6i voi bai toan phan doan (segmentation).
Ngoai ra, can thyc hién xir 1y dir liéu (data preprocessing) nhu:

o Chuén hoa anh (normalize pixel values).

16



« Tiang cudng dit liéu (data augmentation): xoay anh, 14t anh, thay d6i do sang nham gitp
mo hinh hoc tdt hon va tranh overfitting.
2.1.4. Hudn luyén mé hinh
Sau khi c6 dit liéu da xu 1y, bude tiép theo 1 huan luyén mé hinh. Mot sé mé hinh tién tién c6
thé sir dung gom:
e CNN (Convolutional Neural Network): Phu hop voi bai toan phan loai hinh anh don
gian.
« YOLO (You Only Look Once): Pht hop v&i phat hién nhiéu d6i twong trong mot anh,
téc d6 nhanh, hiéu qua cao.
 VIiT (Vision Transformer): Ap dung co ché Attention, pht hop vdi bai toan phirc tap va
dir liéu 1on.
Qua trinh huén luyén dugc thyc hién trén nén tang Python véi cac thu vién nhu TensorFlow,

PyTorch hodc sir dung méi trudng Google Colab dé tan dung GPU mién phi.

Results saved to runs\detect\trainll
Learn more at https://docs.ultralytics.com/modes/train

D:\NCKH2025\1logo>pause
Press any key to continue

Hinh 2.3. Qua trinh huin luyén
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2.1.5.Két qua nhan dién hinh anh:

3

»n
Few e

Sl 3

MB® hinh sau khi huin luyén dugc Iuu thanh file (vi du model.pt hodc model.h5) va danh

gia dua trén do chinh xac (accuracy), dd nhay (recall), 6 dac hi€u (precision) va thoi gian suy

o i*&

luan.
train/box_loss train/cls_loss train/dfl_loss metrics/precision(B) metrics/recall(B)
2.01 3.0 —e— results 2.24 1.01
smooth 0.71
1.8 2.0 0.8 1
2.5 ‘ V‘ 0.64
1.6 1 i
A 2.0 18 06 0.5 W
1.4 ] 0.4
% 1.5 1.6 % 04 M{
1.2 0.3 4
1.04 141 0.2 1
1.0 . We 0.24
T T r T T r 0.0 4 T r T r T
0 20 40 0 20 40 0 20 40 0 20 40
val/box_loss val/cls_loss val/dfl_loss metricslmAPSO(B) metrics/mAP50-95(B)
5.5 0.8
3.25 4 15.0
5.0 1 )
3.00 125 0.6 03
10.0 431
2.75 :
4.0 4 0.4 1 0.2
250 7.5
3.5
2.25 5.01 Hﬂ 0.21 0.1
.‘1'4- Nw N
2.54
2.00 -
. . . . ‘ 257, ‘ 0.0 0.0, ‘ ‘
0 20 40 0 20 40 0 20 0 20 40
3 I s oan ’ .
Hinh 2.4. Banh gid d¢ chinh xac
‘0

dac biét la:

« Precision (d6 chinh x4c): ting dan déu, dat t&i ~0.8

o Recall (d¢ bao phu): tang té1 ~0.7

% MO hinh hoc duoc kha tét. Cac chi sb quan trong déu dang cai thi¢n theo thoi gian,
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« mAP50 va mAP50-95: déu ting va dat mirc kha (mAP50 ~0.75, mAP50-95 ~0.35)
= DAy 1a mdt mé hinh tét, dic biét néu bai toan khong qua phuc tap.

% Huén luyén (train)
train/box_loss : Gidm déu tr ~2.0 Xuéng ~1.0 = md hinh hoc vj tri bbox tt
train/cls_loss : Giam rd rét tir 3.0 xudng <1.0 = mé hinh hoc phén loai t6t
train/dfl_loss: Giam tir ~2.2 xuéng ~1.3 = hoc dugc phan phéi toa do tot

= Céc loss déu giam = mé hinh hoc 6n dinh

+ Validation (val)
val/box_loss: Dao dong, nhung xu huéng giam tir ~3.2 vé ~2.0
val/cls_loss: Co dinh cao bat thudng (~15), sau giam 6n dinh vé ~2.5
val/dfl_loss: Giam 6n dinh tir ~5.5 v& ~2.5

=Chii y: Giai doan dau c6 dao dong 16n — c6 thé do batch size nhé hoic dit lidu chua
déu.

% Hiéu suat m6 hinh (metrics)
metrics/precision(B): Tang tir ~0.3 1én ~0.8 = mo hinh it bao sai
metrics/recall(B): Tang tir ~0.2 1én ~0.7 = md hinh tim duoc nhiéu dbi twong
metrics/mAP50(B):  Tang tot dén ~0.75 = kha ning phat hién rat tot
metrics/mAP50-95(B): Tang déu dén ~0.35 = chat lugng bbox chip nhan duoc

=Nhiing chi s6 ndy cho thdy mé hinh phat hi¢n 6n dinh va chinh xac.

< Két luan danh gia

Tiéu chi Mirc do Danh gia
Loss train Giam 6n Tét
Loss validation Giam nhung dao dong Trung binh
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Tiéu chi Mirc d¢ Danh gia
Precision ~0.8 RAt tot
Recall ~0.7 Tot
mAP@0.5 ~0.75 Cao
mAP@0.5:0.95 ~0.35 Trung binh

=> M hinh t6t dé sir dung thue té. Néu muon cai thién thém:
o Dung md hinh 16n hon (yolov8m.pt, yolov8l.pt)
o Lam sach va tang sb luong dir licu huin luyén
« Tang epochs dén 100 hoic dung early stopping
2.2.Trién khai mé hinh trén giao dién web/app don giin
Sau khi huan luyén thanh cong, mé hinh can dugc trién khai dé str dung dé dang trong giang day.
Co6 thé xay dung giao dién don gian bang:
o Flask/Django (Python): Dua md hinh 1én mét img dung web c6 giao dién tai dnh, nhan
két qua.
e Streamlit/Gradio: Cac thu vién Python gitip dung web demo Al nhanh chong ma khong
can k¥ ning lap trinh giao dién.
« App Android don gian: C6 thé sir dung TensorFlow Lite hodc ML Kit dé tich hop mo
hinh vao tng dung di dong.
Viéc trién khai giup giang vién dé& dang twong tic voi mé hinh trong 16p hoc, tao thanh cong cu
truc quan cho bai giang.
2.3. Trinh dién c6ng cu nhin dién hinh anh
% Demo truc tiép mé hinh nhin dién cdc doi twong
Trong ph?m trinh dién, hé théng s& nhan dién cac ddi tuong quen thudc nhu:
« Hinh khdi hoc toan: nhan dang hinh vuéng, tam giac, tron.
o Biéu cam guwong mat: vui, budn, ngac nhién, tuc gian.
e Dong vat: meo, cho, ca, chim.

e Vit dung hoc dwong: but, sach, balo, thudec.

20



Viéc str dung hinh anh thuc té hodc webcam ngay tai 16p hoc gitip sinh vién thiy 1& qua trinh suy
ludn ciia Al va quan sat phan hdi ctia mo hinh theo thoi gian thuyc.
% Tich hop két qud vao bai giing
Céc két qua dau ra cia md hinh c6 thé tich hop vao ndi dung bai giang theo nhiéu cach:
e Vidu minh hoa cho thuat toan CNN, YOLO, ViT.
o Biéu dién dir liéu: minh hoa ma tran trong $0, 16p convolution, biéu d6 d6 chinh x4c theo
tung epoch.
« Kiém thir mé hinh: sinh vién thir thay anh va dénh gia do chinh xac mé hinh, tir d6 hiéu
18 yéu t6 anh huong dén Al
Giang vién co thé thiét ké bai tap thuc hanh yéu cau sinh vién tai anh, phan tich dau ra, va dé xuat
céi tién mo hinh, qua d6 phat trién tu duy phan bién.
% Phdn tich wu diém va han ché ciia hé thong
Uu diém:
« Giao dién don gidn, dé str dung trong moi trudng giang day.
e MO0 hinh hoat ddng theo thoi gian thuc, tao hung thi hoc tap.
D& dang tuy bién dit liéu, gitp giang vién xay dung ndi dung phi hop.
Han ché:
e DJ chinh xadc mo6 hinh phu thude vao chét lugng va s6 lugng dir ligu huén luyén.
e Céc md hinh 16n nhu ViT cén cdu hinh may cao hodc dich vy tinh todn ddm may.

e Can thoi gian chuan b1 dir li€u va kién thirc nén vé Al dé giang vién tu van hanh.
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KET LUAN
Trong bdi canh gido duc ngay cang gin lién v6i cong nghé, viée tng dung tri tué nhan tao,
dac biét 1a nhan di€n hinh anh vao giang day da va dang mo ra nhitng hudng di mai, giap
tang tinh tryc quan, sinh dong va hi¢u qua cho bai hoc.

Noi dung cua dé tai da thuc hién dugc cac muc tiéu chinh nhu:

o Trinh bay tong quan vé tri tu¢ nhan tao va vai tro cua nhan dién hinh anh trong gido

duc hién dai.
« Tim hiéu va so sanh mot sé mé hinh Al tién tién nhu CNN, YOLO, va ViT.

« Xay dung quy trinh ddy du dé thiét ké mot hé thong nhan dién hinh anh gdm: chuin

bi dir liéu, gan nhén, huan luyén, trién khai va tich hop vao giang day.

e Trinh dién mé hinh AI qua céc vi du thuc té, tao diéu kién dé sinh vién quan sat, thir

nghiém va phat trién tu duy ing dung cong nghé.

Hé thong duoc xdy dung c6 kha ning nhan dién tot cac ddi twong phd bién nhu hinh khdi,
vat dung, biéu cam guong mat... va d& dang tich hop vao nodi dung bai giang mén hoc Tri
tué nhan tao hoic Thi gidc may tinh. Qua d6, dé tai da gbp phan tao nén mot céng cu hd

trg giang day hiéu qua, c6 kha ning mé rong tmg dung cho cac bdi canh hoc tap khac nhau.

22



TAI LIEU THAM KHAO
[1]. Truong Pai hoc Cong nghiép Ha Noi (HaUI), “Ung dung xu 1y anh va cong nghé tri
tué nhan tao”
[2]. Andre Esteval , Brett Kuprell, Roberto A. Novoa, “Dermatologist-level classification
of skin cancer with deep neural networks,” [Online]. Available:
https://www.nature.com/articles/nature21056.epdf
[3]. Alexis Cook, SudKul Sudhanshu Kulshrestha, Abhi Ojha, Hugues Vinzant “der
matologist-ai”. [Online]. Available: https://github.com/udacity/dermatologist-ai.
[4] Tahiya Chowdhury (2025), “Computational Thinking with Computer Vision:
Developing Al Competency in an Introductory Computer Science Course”
[5] Yu Zhang (2024), Analysis of the Application of Artificial Intelligence in Information

Courses in Primary and Secondary Schools”

23



