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trén anh phuc vu cong tac bao v¢ bi mat nha nudc
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Tém tit

Phat hién d6i tugng trong thi gidc may tinh la k¥ thuat tim kiém céc vat the trong anh hodc trong video, 1a linh vyc
dugc nghién ctru rong rai va co nhiéu ing dung trong cudc sdng hién nay. C6 rat nhidu hudng t1ep can dé giai quyét van
d@ trén, tuy nhién viéc lya chon phuong phép ap dung thudng dwa vao tinh hudng cu thé va c6 thé dugc thuc hién bang
tri tu¢ nhan tao. Trude tinh hinh phire tap trong cong tac bao vé bi mat nha nuéc (BMNN) trén khong gian mang va cac
tai liéu s6 chira BMNN cang doi hoi phai tang cuong sir dung cong nghé hién dai méi dap | u’ng duoc yéu cau cong tac bao
vé BMNN dat ra trong tinh hinh méi [1]. pé phat hién chinh xéc cac ddu “Mat”, “Téi mat”, “T uyét mdt” trong anh mot
céch dé& dang, mé hinh Yolov8 1a mé hinh don gian va it hao ton tai nguyén, hira hen hd tro giai phap dap tmg tt cho
cong tac bao vé BMNN cuia nganh cong an va cac co quan dang, nha nudc.

Tir khoa: Yolov; xir 1y hinh anh; tri tué¢ nhan tao.
Abstract

Detecting objects in computer vision is a widely researched field with numerous applications in today's life. There are
various approaches to solve this problem, but choosing the appropriate method depends on specific situations and can be
achieved using artificial intelligence. Given the complex nature of safeguarding state secrets in cyberspace and digital
documents containing such secrets, the demand for modern technology to meet the requirements of state secret protection
tasks is increasing in the current context. To accurately detect objects such as “Confidential”, “Top secret”, “Classified”
in images or digital data files, Yolov8 object detection model is quite simple and resource-efficient, making it a promising
solution for the state secret protection tasks of the police forces and governmental agencies.

Keywords: Yolov; image processing; artificial intelligence.

“Téc gia lién hé: Dang Thanh Hai
Email: dthaidng@gmail.com



D.Thanh Hai, H-Puvrc Thao, ... / Tap chi Khoa hoc va Cong nghé Pai hoc Duy Tan 01(68) (2025) 16-25 17

1. Dat vat dé

Thi gidc may tinh 12 mot linh vuc cua khoa
hoc may tinh lién quan dén viéc xir Iy va hiéu
thong tin tir hinh anh va video. N6 dong mdt vai
tro quan trong trong viéc phat hién va theo doi
ddi tugng. Bén canh do, tri tu¢ nhan tao da tro
thanh mot cong cu khong thé thiéu ddi véi linh
vuc thi gidc may tinh, dac biét 1a trong viéc phat
hién d6i twong. Trong nhiéu thap ky qua, AI da
mang lai nhiing tién bo déng ké trong linh vuc
ndy, tr viéc phat trién cac cong nghé, céc
phuong phép ting tdc do tinh toan, nhan dang,
dén viéc tao ra cac ung dung phat hién méi va
cung cip cac bo dir liéu va chi s dé danh gia
hiéu suat... C6 nhiéu phuong phap phat hién d6i
tugng (Object Detection) dd dugc phat trién, vi
du nhu VIJ detector, HOG detector, DPM,
Faster-RCNN, YOLO, SSD va nhiéu hon nita
[2]. Ngay nay, Al dong mdt vai trd quan trong
trong viéc phat hién dbi twong, giup may tinh co
kha nang “nhin” thdy cic ddi tugng trong anh va
cung cip thong tin vé ddi twong cho cac tng
dung thi gidc may tinh.

Trong nganh cong an, viéc trién khai cac bién
phap dau tranh, phong chdng cac loai toi pham,
dac biét 1a t61 pham mang va nhling hanh vi vi
pham luat bao v€ bi mat nha nudc can phai giai
quyét duoc cac van dé co ban nhu sau:

(a). Bdi voi cac hé thdng thu dién tir, hé théng
chia s¢ dit liéu s6 dung chung (file server) phai
¢6 co ché giam sat thudng tryc nham kiém soét
viée ngudi dung sir dung céc tép tin sb c¢6 chira
n6i dung BMNN hay khong dé chia s¢, trao ddi
cho nguoi ding khéc trén cac hé théng thong tin.
Diéu nay dong nghia 1a co ché giam sat trén phai
ludn thuong truc trén hé théng va xac dinh duoc
chinh xéc céc tap tin s6 c¢6 chira ndi dung BMNN
ma nguoi dung c6 thé dang truy van, cap nhat
1én hé thdng hodc trao dodi voi nguoi dung khac
dé kip thoi dua ra phuong an xtr Iy (cong tac
phong ngtra).

(b). Thong thuong cac tép dit liéu déu duoc
luu trit trén céac thiét bi dién tu, cong nghé thong
tin ¢c6 bd phan luu trit bén trong va cac thiét bi
nh¢ ngoai nhu thé nhd, dia cing di dong, dia
CD/DVD... Viéc tim kiém cac tép tai lidu sb
hodc phan loai va xac dinh mot cach nhanh
chong trong céc tép tai liéu s dugc luu trit trén
cac thiét bi nhé 1a tai liéu ndo c6 chira ndi dung
bi mat nha nudc 1a mot cong viée rat kho. Do vay
phai can phat trién cac cong cu, tmg dung c6 thé
thuc hién khoi luong cong viéc 16n mot cach
nhanh chéng va chinh xac (cong tac kiém tra,
phat hién va thu thap ching cu dién tir).

Bai toan duoc dat ra ¢ day 1a dir licu dau vao
1a hinh anh, kich ¢&, mau sic cua cac diu mat
(“Mdt”, “Téi mat”, “Tuyét mdt”’) trong cac tap
tai liéu s6 kiéu dinh dang anh bmp, jpg, png, pdf,
doc, docx (cac tép pdf, doc, docx phai chuyén
dbi sang dir liéu anh)... c6 chia nodi dung
BMNN, trén co s& cac dit liéu ban dau, st dung
xUr ly anh, tri tu¢ nhan tao phat hién (phat hi¢n
dbi tuong - Object Detection) cac tai lidu sb co
chira ndi dung BMNN bang céc diu mat.

2. Mgt s0 nghién ctru lién quan

Mot ho mé hinh phat hién déi twong phd bién
hién nay la Yolo (You only look one). Cac ho
mé hinh Yolo ¢6 tdc do nhan dang nhanh va
tham chi dat duoc viéc phat hi¢n ddi tuong trong
thoi gian thuc. M6 hinh Yolo duge md ta lan dau
tién boi Joseph Redmon va cac cong su. Phuong
phap chinh dya trén mot mang neural network
duy nhit duoc huan luyén dang end-to-end
model. M6 hinh ldy input 12 mét birc anh va duy
doan cac bounding box va nhan 16p cho mdi
bounding box. Do khdong su dung region
proposal nén k¥ thuat nay c6 do chinh xac thap
hon, mac du hoat dong & tdc do 45 fps (khung
hinh/gidy) va téi da 155 fps cho phién ban tbi vu
hoa toc do. Toc do nay con nhanh hon ca tde do
khung hinh cia may quay phim thong thuong chi
vao khoang 24 fps [3].
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Hi¢n nay cac nhom tac gia da lién tuc ra cac
phién ban nang cép cua Yolo dé cai thién vé do
chinh x4c va téc d phat hién. Dén nay di ban
hanh phién ban méi nhét 1a Yolov9 [4].

Ultralytics Yolov8 [5] [6] 1& md hinh tién
tién, hién dai, dugc xay dung dua trén sy thanh
cong cua cac phién ban Yolo trudc do va gioi
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thiéu cac tinh nang ciing nhu cai tién méi dé ting
thém hiéu sut va tinh linh hoat. Yolo dugc thiét
ké dé hoat dong nhanh, chinh xéc va dé sur dung,
khién né tré thanh sy lua chon tuyét voi cho
nhiéu nhiém vu phat hién va theo ddi ddi tuong,
phan doan dbi tugng, phan loai hinh anh va udc
tinh tu thé... [7]
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Hinh 1. So sénh cac hi¢u suat cua Yolo cac phién ban

Cac mo hinh Yolov8 duoc dao tao trén COCO, bao gém 80 16p dugc dao tao trudc.

Bang 1. Cac md hinh dao tao trudc cua Yolov8

Size mAPval Speed Speed Params | FLOPs
(pixels) 50-95 CPU A100 ™M) B)
Model ONNX | TensorRT
(ms) (ms)

YOLOv&n 640 37.3 80.4 0.99 3.2 8.7
YOLOV8s 640 44.9 128.4 1.2 11.2 28.6
YOLOvV8m 640 50.2 234.7 1.83 25.9 78.9
YOLOVSI 640 529 375.2 2.39 43.7 165.2
YOLOvV8x 640 53.9 479.1 3.53 68.2 257.8

3. Mot s6 ndi dung lién quan dén danh gia
hiéu suit ciia cac mé hinh Yolov8 sau khi
huin luyén

Chi s6 hiéu sudt 1a cong cu chinh dé danh gia
do chinh xé4c va hi€u qua ctia mo hinh phat hi¢n
d6i tuong, nhitng thong tin nay rat quan trong dé
danh gia va nang cao hiéu suat cia mo hinh [8].

3.1. Chi so theo l6p
- Class: diéu nay biéu thi tén cua 16p dbi tuong

- Images: sb luong hinh anh trong nhom xac

thuc c6 chira 16p d6i tugng

- Instances: s6 1an 16p xuét hién trén tit ca cac
hinh anh trong tap hop xéc thuc

- Box (P, R, mAP50, mAP50-95):
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v’ P (Precision): D chinh xéc cua cac d6i
tuong dugc phat hi¢n, cho biét c6 bao
nhiéu phat hién la chinh xéc

v R (Recall): Kha ning cta md hinh dé
xéac dinh tit ca cac truong hop cua cac
d6i tuong trong hinh anh

v mAP50: Do chinh x4c trung binh dugc
tinh & ngudng giao nhau trén giao nhau
(IoU) 1a 0,50. B¢ 1a thude do do chinh
xac cua md hinh chi xem xét cac phat
hién “dé dang”.

v mAP50-95: Trung binh ctia d6 chinh xac
trung binh dugc tinh & cac ngudng loU
khac nhau, dao dong tir 0,50 dén 0,95.
N6 cung cip mdt cai nhin toan dién vé
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hiéu suét cia mé hinh qua cac muc do
khoé phat hién khac nhau.
3.2. Chi so vé toc dp
Téc d6 suy luan c6 thé quan trong nhu do
chinh xac, dic biét 1a trong cac tinh hudng phat
hién ddi twong thoi gian thuc. Phan nay chia nho
thoi gian thye hién cho céac giai doan khac nhau
clia quy trinh x4c nhén, tir tién dén hau xir 1.
4. Poi twong cin phat hién ciia bai toan
Theo Thong tu s 24/2020/TT-BCA ngay
10/3/2020 cua B truong Bo Cong an ban hanh
biéu mau sir dung trong cong tac bao vé bi mat
nha nuéc [9], quy dinh mau dau mat nhu sau:
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Hinh 2. Mau dau “Tuyét mat”, “T6i mat”, “Mat”

- Mau dau “Tuy€t mat”: Hinh chir nhat, kich
thudéc 40mm x 8mm, c6 hai duong vién xung
quanh, khoang cach giita hai duong vién la
0lmm; bén trong ctia hai duong vién 1a chir
“Tuyét mat” dugc trinh bay béng chir in hoa,
kiéu chir dting, dam; cach déu duong vién bén
ngoai la 02mm.

- Mau déu “Téi mat”: Hinh chit nhat, kich
thuéc 30mm x 8mm, c6 hai duong vién xung
quanh, khoang cach giita hai duong vién la
01mm; bén trong cta hai dudng vién 1a chir “Téi
mat” dugc trinh bay b?mg chit in hoa, kiéu chi
ding, dam; cach déu dudng vién bén ngoai la
02mm.

- MAu diu “Mat”: Hinh chit nhat, kich thudc
20mm x 8mm, c¢6 hai dudng vién xung quanh,
khoang céach giita hai dudng vién 1a 01mm; bén
trong cua hai duong vién 1 chit “Mat” dugc
trinh bay bang chit in hoa, kiéu chit dimg, dam;
cach déu duong vién bén ngoai 02mm.

- S6 luong ddi twong can phat hién: 03 dau
(03 I6p) “Mat”, “Téi mat”, “Tuyét mat”.

5. Két qua thuc nghiém
5.1. Thu thap dit liéu (build data set)

- Tai cac dir li¢u van ban tur trang thong tin:
Cong bao nudc Cong hoa Xa hdi Chu nghia Viét
Nam https://congbao.chinhphu.vn/ [10]. In 4n tai
liéu da tai xubng tir cong cong bao ciia Chinh
phu.

- Str dung 05 bd mau ddu mat khac nhau thuc
hién viéc dong mau diu trén trang gidy A4 chua
¢ ndi dung vin ban va tai liéu di in 4n c6 ndi
dung vin ban theo dang quy tic da dit ra. Mdi
trang gidy in A4 trang dong 30 cac loai mau dau
va tai liéu van ban da c6 noi dung dong mot mau
dau “Mat”, “Téi mat”, “Tuyét mat”. Cach dong
ddu mau: song song véi cac dong chir trong van
ban, c6 thé lech tir 0° dén +20° hodc -20° so véi
cac dong chir trong van ban (tuong tu nhu nguoi
c6 trach nhi€m xac dinh do mat va dong dau van
ban gan vi thuc té), c6 thé st dung cong cu phan
mém dé diéu chinh goc 1éch ctia mau. Piéu chinh
d6 dam, nhat cua mau muc mau diu khi dong
dau.
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- K§ thuat ghi nhan anh bang cac loai may anh
va dién thoai thong minh sir dung goc tir 45° dén
90° d6i v6i mau anh dén thiét bi. Sau khi diéu
chinh kich thuéc, d9 sang, téi, tuong phan, sic
thai, do nhiu, do bao hoa, d6 phoi sang, mau
sdc, huong mau ddu, d6 nghiéng mau dau...
bang cong cu xir 1y anh dau vao cia cac du an
Al trén trang web: https://app.roboflow.com/
[11], thu dugc bd mau hoan chinh dé phuc vu
huén luyén, tong cong cac mau gom: 8.089 mau,
trong d6 duogc phan chia la:

v' 5.558 mau dir liéu huin luyén (train)

v' 2.531 mau dir liéu xé4c thuc (val)
v' 0 dir liéu kiém thtr (test)

- Bé c6 co s¢ danh gia cac tiéu chi vé chi phi
thoi gian phat hién, do chinh xac, ty 1¢ phat hi¢n
dang, sai... ngoai viéc xay dung cac bd dir licu
theo cac mo hinh Al da duoc chon la Yolov8 da
dugc thyc hién & trén, tiép theo phai xdy dung
duogc bo dit liéu dé kiém thir hidu qua clia cac md
hinh d3 dugc dao tao. Trén co s& cac dir liéu da
thu thap tiép tuc xay dung bo miu dé kiém thir
v6i cac s6 liéu nhu Bang 2.

Bang 2. S6 liéu dit liéu kiém thur

SOTT| Miu Tai ligu Tailitu | Tong s6 miu
BMNN thwong

1 Mau 01 500 50 550

2 Mau 02 1,000 100 1,100

3 Mau 03 2,000 200 2,200

4 Mau 04 4,000 400 4,400

5 Mau 05 6,000 600 6,600

6 Mau 06 8,000 800 8,300
Cong 21,500 2,150 23,650

5.2. Hudén luyén (trainning)

Do Yolov8 c6 cac mé hinh phién ban khac dé
tiy chinh téc d6, d6 chinh x4c... nhu: nano (n),
small (s), medium (m), larger (1), extra (x), do do
yéu cau cua dé tai can phai dao tao toan bd cac
mé hinh trén dé thuc nghiém va tinh todn, so
sanh ting hiéu suat, chi phi thoi gian, tai nguyén
may tinh... tor do cé thé lya chon mot mo hinh
t61 wu nhét. Cau hinh may tinh hun luyén gém:
CPU 12th Gen Intel(R) Core(TM) 19-12900K
3.20 GHz; RAM 64G; SSD 1024G; GPU
NVIDIA GeForce RTX 2060, 6GB. Mbi truong
huén luyén: Dé c6 thé dao tao, huin luyén (train)
moO hinh Yolov8 phai cai dat mot ) cong cu sau:

- Cai dat Anaconda [12]

- Cai dat CUDA Toolkit

- Cai dat Ultralytics: conda install ultralytics
- Céch thirc huén luyén, dao tao (train) cu thé
su dung cau Iénh: (Yolov8) PS D:\Yolov8> yolo
task=detect mode=train epochs=300 data=
datasets\bmnn_yolov8\data.yaml
model=yolov8n.pt imgsz=640. Trong do:
v' Epochs 1a s6 1an duyét qua hét cac dir
lidu trong tap huan luyén
v’ Data la dit liéu da dugc chuan bi dé dao
tao
v' Model mé hinh cac phién ban dugc xuat
ra cac tép trong sb cia yolov8
v Imgsz kich ¢& dau vao cta anh

- Chi phi thoi gian huan luyén, do chinh xac
d6i v6i tat ca mo hinh Yolov8
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Bang 3. Két qua huan luyén tat ca cac md hinh Yolov8

21

Thoi File 'Ké't qua
M0 hinh | Batch | gian size Mat Toi mat Tuyét mat

(gio) mAPS0 | mAP50-95 | mAP50 | mAP50-95| mAPSO0 | mAPS0-95
Yolov8l 8 29.656 | 87.6 | 0.995 0.781 0.995 0.826 0.995 0.835
Yolov8m | 8 21.332 | 52.0 | 0.995 0.778 0.995 0.813 0.995 0.826
Yolov8n | 16 9.438 | 6.2 | 0.995 0.754 0.995 0.788 0.995 0.791
Yolov8s | 16 | 12.988 | 22.5 | 0.995 0.768 0.995 0.806 0.995 0.813
Yolov8x | 4 44.695 | 137 | 0.995 0.779 0.995 0.820 0.995 0.824

5.3. Phat hi¢n thir nghiém
Str dung Python dé viét chuwong trinh phat hién

ddi tuong la d4u mat, bao dong tat ca cac ddi

twong, hién thi loai d6i twong va do chinh xac.

5.3.1. Boi véi GPU
Bang 4. Két qua kiém thtr mé hinh V8N_GPU (Corel9 64 1T)

- Phat hién dbi v6i timg anh: da phat hién
chinh x4c cac mau diu mat.
- Phat hién d6i twong trén bo dir liéu kiém thu
nhu s6 liéu tai Bang 2 da liét ke, két qua s licu

thong ké theo timg mo hinh (5 mé hinh) cta
Yolov8 lan lugt nhu cac bang dudi day.

3 Thaoi gian phat hién/xi ly Do chinh xac T§ 1¢ nhan sai
Stt Mau (Giay) (100%=1) F
thir | Nhanh | Cham | Tong thoi|T/g trung| Cao Thap SL %
nhat nhat gian |binh/ dnh| nhat nhat
1 550 0.0155 | 0.0517 | 18.0800 | 0.0329 | 0.8993 | 0.7530 0 0.0000
2 1100 | 0.0156 | 0.0560 | 30.3100 | 0.0276 | 0.8993 | 0.7462 0 0.0000
3 2200 | 0.0141 | 0.0636 | 61.7900 | 0.0281 | 0.8993 | 0.7462 0 0.0000
4 4400 | 0.0151 | 0.0714 | 125.5400 | 0.0285 | 0.9072 | 0.7456 0 0.0000
5 6600 | 0.0145 | 0.0560 | 178.4000 | 0.0270 | 0.9312 | 0.7282 0 0.0000
6 8800 | 0.0141 | 0.0638 | 230.2300 | 0.0262 | 0.9460 | 0.6522 1 0.0114
Tong cong T/B T/B
| 23650 | 0.0148 | 0.0604 0.9137 | 0.7286 1 0.0042
Bang 5. Két qua kiém thar m6 hinh V8S_GPU (Corel9 64 1T)
Thaoi gian phat hién/xi ly Do chinh xac A A .
g | Mau (Gidy) (100%=1) Ty 1¢ nhan sai
thi Nhanh | Cham Tong |T/gtrung| Cao Thap SL %
nhat nhat | thoi gian binh/ dnh| nhat nhat
1 550 0.0155 | 0.0434 | 13.9600 | 0.0254 |0.9097 | 0.7711 0 0.0000
2 1100 | 0.0151 | 0.0544 | 29.5900 | 0.0269 |0.9097 | 0.7711 0 0.0000
3 2200 | 0.0147 | 0.0560 | 58.8500 | 0.0268 |0.9199 | 0.7711 0 0.0000
4 4400 | 0.0143 | 0.0539 | 117.9800 | 0.0268 |0.9199 | 0.7711 0 0.0000
5 6600 | 0.0148 | 0.0486 | 168.3200 | 0.0255 |0.9456| 0.7711 0 0.0000
6 8800 | 0.0172 | 0.0529 |246.3600 | 0.0280 |0.9563 | 0.7711 0 0.0000
Tong cong T/B T/B

23650 | 0.0153 | 0.0517 0.9269 | 0.7711 0 0.0000
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Béng 6. Két qua kiém thir m6 hinh V8M_GPU (Corel9 64 1T)

i Thaoi gian phat hién/ xir ly Do chinh xac T§ 1¢ nhan sai
St Mau (Giay) i (100%=1)’ T
thiw Nhanh | Cham Tong |T/gtrung| Cao Thap SL %
nhat nhat | thoi gian binh/ dnh| nhat nhat
1 550 0.0284 | 0.0589 | 21.2800 | 0.0387 |0.9011 | 0.7895 0 0.0000
2 1100 | 0.0287 | 0.0632 | 43.6300 | 0.0397 |0.9011 | 0.7858 0 0.0000
3 2200 | 0.0288 | 0.0647 | 88.5500 | 0.0403 |0.9011 | 0.7858 0 0.0000
4 4400 | 0.0283 | 0.0679 | 176.0600 | 0.0400 | 0.9065 | 0.7858 0 0.0000
5 6600 | 0.0287 | 0.0645 |257.9500| 0.0391 |0.9398 | 0.7858 0 0.0000
6 8800 | 0.0279 | 0.0601 |338.9200 | 0.0385 |0.9528 | 0.7858 0 0.0000
Tong cong T/B T/B
23650 | 0.0285 | 0.0632 0.9171 | 0.7864 0 0.0000
Bang 7. Két qua kiém thir mé hinh V8L_GPU (Corel9 64 1T)
Thoi gian phat hién/xir ly Do chinh xac A A .
g | Mau (Gidy) (100%=1) Ty 1¢ nhan sai
thir Nhanh | Cham | Tong thoi | T/g trung| Cao Thap SL %
nhat nhat gian binh/ 4nh| nhat nhat
1 550 0.0443 | 0.0736 | 30.0600 | 0.0547 |0.9015| 0.7826 0 0.0000
2 1100 | 0.0455 | 0.0865 | 61.8300 | 0.0562 |0.9015 | 0.7826 0 0.0000
3 2200 | 0.0449 | 0.0807 | 125.0600 | 0.0568 |0.9119 | 0.7826 0 0.0000
4 4400 | 0.0452 | 0.0907 | 249.6500 | 0.0567 |0.9119 | 0.7826 0 0.0000
5 6600 | 0.0448 | 0.0799 | 366.6700 | 0.0556 | 0.9441 | 0.7826 0 0.0000
6 8800 | 0.0467 | 0.1259 | 507.3900 | 0.0577 |0.9542 | 0.7826 0 0.0000
Tong cong T/B T/B
23650 | 0.0452 | 0.0896 0.9209 | 0.7826 0 0.0000
Bang 8. Két qua kiém thr mo6 hinh V8X_GPU (Corel9 64 1T)
Thoi gian phat hién/xir ly Do chinh xac A 1A .
g | Mau (Gidy) (100%=1) Tyl¢ nhan sai
thi Nhanh | Cham Tong |T/gtrung| Cao Thap SL %
nhat nhat | thoi gian | binh/ dnh| nhat nhat
1 550 0.0702 | 0.1013 | 44.8400 | 0.0815 | 0.9044 | 0.7883 0 0.0000
2 1100 | 0.0562 | 0.1042 | 90.3200 | 0.0821 |0.9044 | 0.7883 1 0.0909
3 2200 | 0.0561 | 0.1066 | 181.4100 | 0.0825 |0.9044 | 0.7838 2 0.0909
4 4400 | 0.0561 | 0.1204 | 365.5300 | 0.0831 |0.9074 | 0.7838 2 0.0455
5 6600 | 0.0537 | 0.1319 | 544.9200| 0.0826 |0.9480 | 0.7838 2 0.0303
6 8800 | 0.0546 | 0.1525 | 713.4400 | 0.0811 |0.9575| 0.6482 3 0.0341
Tong cong T/B T/B
23650 | 0.0578 | 0.1195 0.9210 | 0.7627 10 0.0423

- Mtrc d6 tiéu hao tai nguyén cua hé thong khi thuc hién phat hién d6i twong dau mat trong anh (tr
4.400, 6.600 va 8.800 tép) CPU trung binh tir khoang 10-13% va GPU trung binh tir 33-71%.
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5.3.2. Boi véi CPU

Bang 9. Két qua kiém thir mé hinh VEN_CPU (Corel9 64 1T)

Thaoi gian phat hién/xi ly Do chinh xac A A .
g | Mu (Giay) (100%=1) Ty 1¢ nhan sai
thir Nhanh | Chim Téng |T/g trung Cao Thfip SL %
nhat nhat | thoi gian | binh/ d&nh| nhat nhat
1 550 0.0725 | 0.1211 | 48.3700 | 0.0879 | 0.8993 | 0.7530 0 0.0000
2 1100 | 0.0714 | 0.1233 | 97.5300 | 0.0887 | 0.8993 | 0.7462 0 0.0000
3 2200 | 0.0709 | 0.1190 | 196.2000 | 0.0892 | 0.8993 | 0.7462 0 0.0000
4 4400 | 0.0706 | 0.1337 |398.1700 | 0.0905 | 0.9072 | 0.7456 0 0.0000
5 6600 | 0.0692 | 0.1275 | 577.1600 | 0.0874 |0.9312| 0.7282 0 0.0000
6 8800 | 0.0641 | 0.1353 | 767.3500 | 0.0872 | 0.9460 | 0.6522 1 0.0114
Tong cong T/B T/B
23650 | 0.0698 | 0.1267 0.9137 | 0.7286 1 0.0042
Bang 10. Két qua kiém thtr mé hinh V8S_CPU (Corel9 64 1T)
Thoi gian phat hién/xir ly Do chinh xac A A .
g | Miu (Gidy) (100%=1) Tyl¢ nhan sai
thit | Nhanh | Chim | Tong thoi |T/g trung| Cao | Thap SL, %
nhat nhat gian binh/ 4nh| nhat nhat
1 550 0.1386 | 0.2092 | 86.3900 | 0.1571 |0.9097 | 0.7711 0 0.0000
2 1100 | 0.1358 | 0.2004 | 170.4100 | 0.1549 |0.9097 | 0.7711 0 0.0000
3 2200 | 0.1371 | 0.1941 | 347.8200 | 0.1581 |0.9199 | 0.7711 0 0.0000
4 4400 | 0.1353 | 0.2092 | 693.0400 | 0.1575 |0.9199 | 0.7711 0 0.0000
5 6600 | 0.1357 | 0.1997 | 1045.2700 | 0.1584 | 0.9456 | 0.7711 0 0.0000
6 8800 | 0.1355 | 0.1991 | 1376.5300 | 0.1564 |0.9563 | 0.7711 0 0.0000
Téng cong T/B T/B
23650 | 0.1363 | 0.2020 0.9269 | 0.7711 0 0.0000
Bang 11. Két qua kiém thtr mé hinh V8M_CPU (Corel9 64 1T)
Thaoi gian phat hién/xi ly Do chinh xac A A .
g | Miu (Gidy) (100%=1) Tyl¢ nhan sai
thit | Nhanh | Chim | Tong thoi |T/g trung| Cao | Thap SL, %
nhat nhat gian binh/ 4nh| nhat nhat
1 550 0.2711 | 0.3280 | 159.8800 | 0.2907 | 0.9011 | 0.7895 0 0.0000
2 1100 | 0.2732 | 0.3464 | 326.6400 | 0.2969 |0.9011 | 0.7858 0 0.0000
3 2200 | 0.2724 | 0.3531 | 652.7200 | 0.2967 |0.9011 | 0.7858 0 0.0000
4 4400 | 0.2789 | 0.3589 | 1316.4400 | 0.2992 | 0.9065 | 0.7858 0 0.0000
5 6600 | 0.2768 | 0.4410 | 1964.3700 | 0.2976 | 0.9398 | 0.7858 0 0.0000
6 8800 | 0.2739 | 0.4057 |2639.9800 | 0.3000 |0.9528 | 0.7858 0 0.0000
Téng cong T/B T/B
23650 | 0.2744 | 0.3722 0.9171 | 0.7864 0 0.0000
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Bang 12. Két qua kiém thir mé hinh VSL_CPU (Corel9 64 1T)
Thoi gian phat hién/xir ly Do chinh xac A A .
g | Miu : (pGiﬁ?f) e (100%=1), Ty l¢ nhan sai
thiw Nhanh | Cham | Tong thoi | T/g trung| Cao Thap SL %
nhat nhat gian binh/ 4nh| nhat nhat
1 550 0.4538 | 0.5188 | 257.1700 | 0.4676 | 0.9015 | 0.7826 0 0.0000
2 1100 | 0.4618 | 0.5457 | 522.8900 | 0.4754 | 0.9015 | 0.7826 0 0.0000
3 2200 | 0.4585 | 0.5393 | 1048.3700 | 0.4765 | 0.9119 | 0.7826 0 0.0000
4 4400 | 0.4567 | 0.6373 |2120.8700 | 0.4820 |0.9119 | 0.7826 0 0.0000
5 6600 | 0.4598 | 0.5312 | 3144.0500 | 0.4764 | 0.9441 | 0.7826 0 0.0000
6 8800 | 0.4557 | 0.8408 | 4194.9000 | 0.4767 | 0.9542 | 0.7826 0 0.0000
Tong cong T/B T/B
23650 | 0.4577 | 0.6022 0.9209 | 0.7826 0 0.0000
Bang 13. Két qua kiém thir mo hinh V8X_CPU (Corel9 64 1T)
Thoi gian phat hién/xir 1y Po chinh xac S oa A .
. Miu g ([()}iﬁy) : y ( 100%=1) Ty 1€ nhan sai
thir Nhanh | Chim Téng thoi | T/g trung Cao Thfip SL %
nhat nhat gian binh/ 4nh| nhat nhat
1 550 0.6066 | 0.7279 | 341.1300 | 0.6202 | 0.9044 | 0.7883 0 0.0000
2 1100 | 0.5024 | 0.7242 | 691.7300 | 0.6288 |0.9044 | 0.7883 1 0.0909
3 2200 | 0.4967 | 0.7386 | 1380.0600 | 0.6273 |0.9044 | 0.7838 2 0.0909
4 4400 | 0.5015 | 0.6872 |2763.8700 | 036282 | 0.9074 | 0.7838 2 0.0455
5 6600 | 0.5062 | 0.6898 | 4155.8100 | 0.6297 | 0.9480 | 0.7838 2 0.0303
6 8800 | 0.4981 | 0.9332 | 5624.8200 | 0.6392 | 0.9575 | 0.6482 3 0.0341
Tong cong T/B T/B

23650 | 0.5186 | 0.7502 0.9210 | 0.7627 10 0.0423

- Mirc d6 tiéu hao tai nguyén cua hé thong khi
thuc hién phat hién ddi tuong dau mat trong anh
(ttr 4.400, 6.600 va 8.800 t€p) CPU trung binh tur
khoang 24-44% va GPU trung binh tr 1%.

- Két qua cua viéc thir nghiém cho thay: Chi
phi thoi gian thip nhat trén GPU 13 0,014 gidy/1
anh, v&i do chinh xac cao nhat 92,69%, ty 18 sai
thap 0,042%. Chi phi thoi gian thap nhit trén
CPU 1a 0,069 giay/1 anh, voi d§ chinh xac cao
nhit 92,69%, ty 1 sai thip 0,042%. Cac két qua
trén déu duoc thuc nghi¢m trén cac mo hinh la
Yolov8 nano (n), small (s).

6. Két luan

Két qua thyc nghiém cho thdy mé hinh
Yolov8 c6 thé ap dung t6t vao bai toan phat hién
cac dau mat. Pon gian nhat ¢ thé s dung két
qua huin luyén mé hinh yolov8 nano (n), xay
dung mdt ung dung ra quét (st dung API
FindFile trong Window) tit ca cac tap tai liéu sb
kiéu dinh dang anh bmp, jpg, png, pdf, doc, docx
(cac tép pdf, doc, docx phai chuyén doi sang di
liéu anh)... dé phat hién céc tai li¢u s6 ¢o chira
ndi dung BMNN béng cac ddu mat phuc vu cong
tac kiém tra, phat hi¢n va thu thap chung ctr dién
to (nhu hinh dudi day).
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Hinh 3. Ung dung chay trén nén Window

Ngoai ra, ciing ¢ thé xdy dung mot mé dun
tich hop vao hé théng thu dién tir, hé thong chia
sé dir liéu dung chung dé giam sat cac truy van,
cap nhat 1én hé théng hodc trao do6i véi nguoi
ding khac dé kip thoi dwa ra phuong an xir Iy
phuc vu cong tac phong ngtra 16 lot BMNN.
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