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TOM TAT

An toan giao thong 1a van dé duoc xa hoi dic biét quan tam, voi trung binh 30-35 ca
tir vong hang ngay, chu yéu trén duong bd. Nguyén nhan chinh 1a do sb lugng phuong
tién giao thong ngay cang ting, chi yéu 1a cac phuong tién ca nhan. Nghién ctru, khao
sat, thong ké cac thoi diém, tuyén duong c6 phuong tién giao thong cao, dé xuét ra cac
cong cu canh bao hd tro ngudi dan, canh sat giao thong va nha quan ly giam thiéu un tic
giao thong. Ung dung mé hinh hoc sau (deep learning) dé phat trién giai phap va sir dung
Yolov8 nhan dang dbi tuong. Tap dir liu bao gém 1030 anh chia lam 2 thu muc: train
(824 anh) va test (206 anh) 1a anh cac loai xe 6 0, xe may, xe tai, xe buyt, xe dap. Két qua
thtr nghiém cho thay hiéu suit nhan dang 14 88,5%. Nghién ctru nay dé xuat mo hinh phat
hién va nhan dang phuong tién dua trén moé hinh yolovs, két hop v&i phan tich théng ké
cac loai phuong tién giao thong. Pay 1a mot phuong phap chinh xéc, dé dang va chi phi
thip dé phat hién cac phuong tién giao thong.

Twr khoa: Yolov8, thi gidc may tinh, nhén dang dbi tuong, phuong ti€n giao thong.

ABSTRACT

Traffic safety is an issue of particular concern to society, with an average of 30-
35 fatalities daily, mainly on the roads. The main reason is the increasing number of
vehicles, primarily personal vehicles. Research, survey, and statistically analyze the times
and routes with high traffic, and propose warning tools to assist citizens, traffic police,
and managers in reducing traffic congestion. Applying deep learning models to develop
solutions and using Yolov8 for object detection. The dataset includes 1030 images divided
into 2 folders: train (824 images) and test (206 images), which are images of various
types of vehicles such as cars, motorcycles, trucks, buses, and bicycles. The experimental
results show a recognition performance of 88.5%. This study proposes a vehicle detection
and recognition model based on the yolov8 model, combined with statistical analysis
of different types of vehicles. This is an accurate, easy, and cost-effective method for
detecting vehicles.

Keywords: Yolov8, Computer vision, Object recognition, Transportation.
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1. GIOI THIEU

Vén dé un tic giao thong xay ra phirc
tap tai cac thanh phd 16n, d6 thi dong dan
do luu luong phuong tién ting dot bién,
trong khi quy hoach giao thong, to chirc
giao thong, ha tang giao thong chua dap
(g yéu cau, gdy tic nghén trén dién rong
tai cac do thi 16n va trén cac tuyén cao toc,
qudc 16 trong diém, gy ra nhing thiét hai
khong nho vé kinh té, anh huong x4u dén
strc khoe va doi séng cia nhan déan, tac
dong khong tot dén méi trudong du lich, thu
hut dau tu nuée ngoai va hinh anh cta Viét
Nam dbi véi ban bé quéc té.

Hién tai, cac phuong phap truyén
thong nhu thu thap dir liéu thu cong hodc
sir dung cam bién ting ha tdng dang boc
16 nhiéu ché d6 vé chi phi, thoi gian va
dd chinh xac. Nguoc lai, cac giai phap dya
trén cong ngh¢ hién dai nhu phan tich hinh
anh va video, cung véi sy hé tro cua tri
tu¢ nhan tao (Al), dang m¢ ra mot hudng
di ddy hua hen. Nhitng céng nghé nay
khong chi cung cip thong tin phi hop va
chinh xac ma con ¢ kha nang ty dong hoa,
giam chi phi van hanh va st dung hi¢u qua
ngudn ning luong.

Ung dung md hinh YOLOVS trong
phat hién phuong tién giao thong 1a 6 t6
[1]. Két qua cho thdy, m6 hinh YOLOvS
nhén dién dbi tuong xuét hién trén anh tét
hon so voi dbi tuong xudt hién trén video
hay camera. Thudt toan udc luong maét
d6 giao thong bang cach sir dung phuong
phap hoc sdu va tién hanh tinh toan dién
tich mat duong [2]. Trich xuét thong tin d6
sau ¢ Kinect va phan loai ddc tinh cua phoi
dua trén YOLO [3]. Két qua thuc nghiém
phan anh sy hiéu qua va chinh x4c ciia mo
hinh. Nghién ctru cac phién ban YOLOvVS
va YOLO-NAS trong phat hién bién sb xe
[16] d4nh gi4 hiéu suit toan dién cia cac
kién trac YOLOvVS va YOLO-NAS dé phat
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hién bién s6 xe. Pdi vdi cac img dung ¢ co
sO ha tang tot va yéu cau c6 do chinh xéac
cao thi YOLO-NAS-S 1a mot mé hinh phu
hop v6i do chinh xéc 1a 83,92%, Precision
la 0,9125; Recall 1a 0,9125; va F1 score
12 0,9125. Pbi v6i co so ha tang kém phat
trién hon va yéu cau vé tdc do thi c6 thé
sir dung YOLOvS8n v6i s6 lugng tham s it
hon nhung d¢ chinh xéc lai kha on 81,4%;
Precision 1a 0,9625; Recall 0,8415 va F1
score 1a 0,8979.

Tap trung nghién cru, tim hiéu mang
noron tich chip (CNN) két hop v6i md
hinh nhan déi tuong (YOLO), dong thoi
thuc hién cai dat moé hinh huén luyén vé
nhan dang hinh anh nhim dém s6 luong
phuong tién xe luu théng. Tir d6, hé théng
s& dua ra nhimg sb liéu thong ké bao cao
tinh hinh mat d giao thong theo tirng thoi
diém va ting ddi tugng cu thé.

2. NOI DUNG

Hoc sau (Deep learning) 1a mot budc
tién dai cia Machine Learning, c6 thé xu ly
dir liéu theo cach tuong tu nhu mdt bd ndo
con ngudi, cho phép may c6 thé tu dao tao
chinh minh. Deep learning da chung minh
réng né c6 thé dat duoc hiéu suét cao hon
trén hau hét cac tac vu trong thi giac may
tinh [4]. Cho phép cac md hinh tinh toan
gbém nhiéu tang xu ly dé hoc biéu dién dir
liéu v6i nhidu mire triru tuong khac nhau.

Mang No - ron sGu
(Deep Neural Network)

Daliéu Lepén 1

L&p én 2
ddu vao

Ldpén3

Hinh 1. Cdch hoc sdu (Deep learning) hoat déng -
Anh: Internet
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YOLO 12 mot mé hinh mang CNN cho ~ Trong dé cac 16p tich chép sé& trich xuét ra
viéc phat hién, nhan dang, phan loai d6i céac dic trung cia anh, con 16p két ndi day
tuong. YOLO dugc tao ra tur viéc két hop du s€ du dodn ra xac suit cac dac trung do
giita 16p tich chap va 16p két ndi ddy di [5].  va toa do ciia dbi tugng.
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Hinh 2. Kién triic mang YOLO - Anh Internet

Hinh 2, st dung 24 16p tich chap theo  khac nhau nham dam bao do chan thuc cho
g op p

sau 1a 2 16p duoc két ndi day du. Mot s6  dir ligu thuc té, nhimg hinh anh nay duoc
op Y g Y

16p tich chép sir dung xen k& cac 16p giam  chup tir nhiéu géc d6 khac nhau dé ting

1 x1dé giam do sau cua ban dd céc dic  tinh da dang.

trung. Doi v6i 16p chap cudi cing, n6 tao Tap dit liu ¢6 1.030 anh, trong d6 963

fli:;lslg; f;sosraﬁod?n;ugjnli 11(17’ 1?2”1111 022]; anh chup va 67 anh suu tap tur cac nguén
ay  GU9C Jam PRang. SU- ypac Trong d6 c6 289 anh 6 t6 (anh doc

d}mg 2’10p k('iuqc ket ’:IlOl, day ‘?“ nhu mf')t 1ap: 34, anh c6 cung véi cac loai phuong

hinh thirc hoi quy tuyén tinh, n6 chora cdc ;o 40 hoge vat thé khéc: 255); 390 anh

77 30tham s6 va sau d6 dinh dang thanh xe may, 154 anh xe tai, 68 anh xe dap, 129

(7, 7, 30), tac 1a 2 du doan hop ranh gidi anh xe i(héch ’ o

cho mdi vi tri. '

o o Tap dir liéu anh nay dugc phan chia

C6 rat nhicu phién ban YOLO. Nhung 150 05 104 theo ty 18 80% va 20% nhu

YOLOv8 da mang‘lal nhicu diém tich cye sau: s& anh huan luyén 1 824 anh va kiém

so v6i phién ban tién nhi€ém, nhu phat hién chimg 13 206 anh ’

khong dung anchor, gidi thi€u 16p tich chap '

C3 va tang cuong mosaic. Do do, YOLOVS 2.2. Giai doan gan nhan
c6 ty 1€ chinh Xé}C cao hOTl va kha nang nhan bay 1a mot budc quan trong trong qua
dang cac vt thé nho tot hon. trinh xdy dyng va huin luyén cic mé hinh
2.1. Xdy dung co s& dir liéu anh tri tué nhan tao, ddc bi¢t trong cac linh
(Dataset) vuc nhu phén loai hinh anh, phat hién doi
tugng, nhan dang van ban va nhiéu ung

Str dung, thu thap céc anh xe lam bo
co s¢ dit liéu phuc vu cho qua trinh tinh
toan va huan luyén. Dit liéu dau vao cua hé Labelimg 1a mot cong cu ma
théng chinh 1 anh chup ty dong duge thue NgUON Mo duge s dung dé gan nhan
hién trong nhidu méi truong c6 didu kién (annotation) cho hinh anh, gitp chuan

dung khac.
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bi dit liéu dau vao cho cidc md hinh hoc
may, ddc biét la trong cac bai toan nhan
dién d6i tuong (object detection). Mot
s6 hinh anh khong thé dao tao ngay lap
tirc dugc, vi ¢ mot sé dinh dang va kich
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thuéc khac nhau nén cin chuyén sang
cung mot dinh dang. Sau dd, hinh anh
duogc gan nhan bang cong cu Labelimg
va xuat nhin sang dinh dang YOLO véi
mot tap tin *.txt cho mdi hinh anh.

UF 39.tit - Motepad

File Edit Format View Help

= 0.466233 0.482734 0.520900 0.128996
0 0.836013 0.392969 0.125402 0.881250

Hinh 3. Hinh dnh sau khi duoc gdn nhén

Hinh 3, moi anh s& c6 mot tép *.txt
tuong Gng, chtra thong tin vé cac ddi tuong
trong anh. Mdi dong trong tép 58.txt biéu
thi mot déi tugng va bao gém: [class_id]
[x_center] [y_center] [width] [height]

e class_id: ID cua ddi tuong 16p (bit
dau tir 0).

e X center, y center: toa do tadm cua
doi tugng, dugc chuan hoéa theo kich thude
anh (gid tri tr 0 dén 1).

o width, height: Kich thudc cia dbi
tugng dugc chudn hoa theo kich thudce anh.

2.3. Giai doan huin luyén

Trong giai doan nay, chung tbi tap
trung vao céc budc sau:

- Budc 1: Thu thap hinh anh céac
phuong tién giao thong. Sau khi thu thap
da sb lwong hinh anh, tién hanh thyc hién
1dy mau phuc vu cho qua trinh hoc.

- Budc 2: Gan nhan cac phuong tién
giao thong: Str dung cong cu gan nhan da
trinh bay ¢ phan trén, nham xac dinh cac
loai phuong tién giao thong.

- Bu6c 3: Huén luyén mé hinh véi
Deep Learning: Su dung phuong phap
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hoc sdu: Mang CNN, YOLOvS dé huan
luyén.

- Buéc 4: Xay dung mo hinh phat hién
va nhan dang cac phuong ti€n luu thong:
Qua trinh huén luyén va nhan dang md
hinh dugc thuc hién nhu sau (Hinh 4)

Thu thip hinh dnh Két qua
céac loai xe dv dodn
> RS
Xt 1y dit liéu hinh Hién thi trén
anh trangWebsite
G4n nhin $6 lidu cdc loai xe

Huin luyén mé hinh Pém sb lwong xe
véi YOLOvVS qua camera

I

f]'ng dung thuc té
(Camera)

Xuét ra mé hinh

Hinh 4. Mé hinh hudn luyén va nhén dang
Phuong thie hudn luyén:

- Sau khi d3 ¢ anh va nhan, tién hanh
t0 chirc thu muc datasets chira anh va nhan
dung cho viéc huan luyén mo hinh.
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C:\YOLOVS
L datasets

images
—— train

Lijpg
2jpg
3.Jpg
4)pg
5.Jpg

L wval
1jpg
2.jpg
3.jpg
4jpg
5.Jpg

L labels

| — train
1t
2.4t
3ixt
4.t
S.txt
6.txt

L val
Lixt
2.bd
3.txt
4 txt
5.txt
6.t

Hinh 5. T6 chic thuw muc chifa anh va nhén

- Cau hinh file data.yaml chira duong
dan dén thu muc anh, nhin va thong tin d6i
tuong. Tao céc tap tin dir licu dau vao cho
mo hinh YOLO tir dit liéu da chuan bi. Mdi
tap tin dir liéu ddu vao bao gdbm dudng dan
ti anh va cac thong tin vé bounding boxes
va nhan tuong ung.
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Hinh 6. Cdu hinh file data.yaml

- Pé hudn luyén mo6 hinh, st dung cau
1énh sau:

python train.py --img 640 --batch 24
--epochs 300 --data data.yaml --weights
yolov8.pt

Trong do:

¢ img: Kich thudc anh

e batch: S6 anh dung dé huin luyén
trong moi luot

e epochs: S luot huan luyén cho tat ca
cac anh trong tap dit liéu huan luyén

e data: Puong din dén file cdu hinh
cua tap dir liéu

e weights: Puong dan dén file weight
chtra d6 lién két giira cac neuron

2.4. Giai doan nhan dang

Tu anh chup ngiu nhién cac loai xe
dugc dwa vao hé théng nhan dang va ghi
nhén céc loai xe. Hé thdng s& dua ra duoc
két qua chinh x4c ting loai xe.

Anh

dauvao

'

M5 hinh phat
hién nhén dang

v

Két qua

Hinh 7. Kién tric nhdn dang phuong tién giao théng

Sau khi da hudn luyén mé hinh ta tién
hanh nhan dang dua trén cau 1&€nh sau:

python detect.py --source data/images
--weights best.pt --conf 0.5

Trong do:

42

e source: Puong dan dén thu muc anh
muon nhén dang.

e weights: M6 hinh d4 duoc huén luyén.

e conf: DJ tin cdy.
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Két qua huin luyén mo hinh c6 thé
duoc danh gia dya trén mat sb6 metrics phu
hop voi bai toan nhan dang nhu mo6 hinh
YOLO vé6i kién tric YOLOVS. Metrics
thuong duoc su dung dé chi cac do do hodc
chi s6 dé danh gia hiéu suét va do chinh xac
cua md hinh.

- Precision (d6 chinh xac duong tinh):
Do luong ty 1& du doan diing cac mau duong
tinh (positive) so v6i tong sé mau duoc du
doan 1a duong tinh. Dé hiéu precision, ta
can dinh nghia mot s6 khai niém:

+ True Positives (TP): S6 luong cac mau
duong tinh dugc mod hinh du doan ding.

+ False Positives (FP): Sé luong cac
mau am tinh duwoc md hinh du doan 1a
duong tinh sai.

Precision [6] dugc tinh bang ty 18
gitta True Positives va tong sé du doan
duong tinh (bao gdm True Positives va
False Positives):

. TP
Precision = TP + FP (1)

- mAP (Mean Average Precision): Po
luong d¢ chinh xac trung binh cia céc
bounding box dugc du doan bang cach
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tinh toan di¢n tich dudi duong cong Preci-
sion-Recall (PR curve). mAP thuong duoc
tinh cho cdc ngudng (thresholds) khac
nhau dé danh gia da dang va linh hoat cta
mo hinh.

- recall (B9 bao phu) [23]: dugc tinh
bang cach chia s6 luong du doan dung
thudc mét 16p (true positive) cho tong sb
luong thyc té thude 16p d6. Cong thirc tinh
recall nhu sau:

Recall = — % 2
ecall= 3o+ N @

+ True Positive (TP) la s6 luong céc
mau thudc 16p dy doan dung.

+ False Negative (FN) 1a sé luong céc
mau thudc 16p thuc té nhung bi du doén sai.

- Loss function (ham mat mat): La
metrics dugc str dung trong qua trinh huin
luyén dé do luong sai léch giita cac du doan
va gia trj thuc t&. Mot ham loss function tot
s& gitip mo hinh hoc tét hon va cai thién
hiéu sudt d6i v6i nhiém vy nhan dang dbi
tugng. [7] Trong m6 hinh YOLO, thong
thuong sir dung cac ham mét mat nhu sum
squared error dé do ludong hiéu sudt huin
luyén. Ham mét mat c6 dang:

s B
L= Acoordz Z ngbj [Cxi = 2% + (i = 9)°]

i=0 j=0
B

SZ
rers D07,

i=0 j=0

s2 g s?2 B
b. A 5 A~
+ E § 127 (C; = €D +Anoob; E E 177" (€ — C)?

i=0 j=0

noobj
>

ceclasses

—J@)? + (Vh — J;)]

€)

i=0 j=0

D @i©) = pi(e)?
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- Fl-score 13 mot metric tong hop st
dung dé két hop d6 chinh xéac (precision)
va d bao phu (recall) cua mo hinh phan
loai. N6 dugc tinh bang cach ldy trung binh
didu hoa (harmonic mean) cua precision
va recall:

2 * (precision * recall)

F1_score = —
precision + recall

+ Precision 1a ty 18 giita s6 luong du

train/box_loss train/cls_loss

train/dfl_loss
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doan ding va tong sé du doan tich liiy cho
mot 16p cu theé.

+ Recall 1a ty 18 giita s6 lugng dy doan
dung va tong sé ddi tuong thuc t& cho mot
16p cu thé.

2.5. Két qua thwe nghi¢m

Trong bai bao nay, ching t6i da su
dung 1030 anh cua phuong tién luu thong
lam anh gbc.

metrics/precision(B) metrics/recall(B)

1.3 4 0.9 9 J
1.6 4 —e— results S
1.4 144 | smooth 0.8 0.8
1.2 4 ’
1.24 LA 0.7 1
1.1 0.6 o6
1.01 .
0.5 A
1.0 0.5
0.8 0.4
0.4 4
o] 100 0 100 0 100 0 100 o] 100
val/box_loss val/cls_loss val/dfl_loss metrics/mAP50(B) metrics/mAP50-95(B)
1.1 0.9 1
1.28
1.18
el 1.0 4 0.84 0.6 1
4 4 1.16 4
1.24 0.9 0.7 051
1.224 0.8 1
1.144 i
LHe 0.4 -
1.20 0.7 1
1.12 0.5
1.18 e 0.3
o 100 0 100 0 100 o 100 o] 100

Hinh 8. Két qud du' dodn mé hinh

Sau khi d4 huén luyén mé hinh ta tién
hanh nhan dang béng Iénh sau:
python detect.py --source data/images
--weights best.pt --conf 0.5

* source: Puong dan dén thu muc chira
anh muon nhan dang.

e weights: M6 hinh da duoc hudn luyén
trudce do.

e conf: DJ tin cdy.

Hinh 9. Két qud nhén dang cdc phuong tién giao théng
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Viéc nhan dién va phan loai phuong
tién giao thong c6 y nghia quan trong quy
hoach do6 thi va quan ly giao thong, ngay
cang duogc nghién ctru sdu trén thé gidi.
Giao thong tai Viét Nam céd mat do luu
thong 16n va phuong tién chu yéu 1a xe
may nén van dé nhan dién phuong tién véi
dd chinh x4c cao cang tré nén phuec tap.

S6 lugng cac phuong tién luu thong
trén duong 1a mot hoat dong quan trong
trong cong viéc quan 1y va diéu hanh giao
thong d6 thi. Cong viéc ndy cung cp dit

@t 7
€@ Yo th 2

ISSN 261 5-9945

liéu chinh x4c vé& mat do va chuyén luéng
cua cac tién ich da phuong tién, giup céac
nha quan 1y dua ra quyét dinh t6i wu hoa hé
thong thong tin.

Dé dém cac loai xe trong video, can st
dung video va hinh anh thu vién xtr ly nhu
OpenCV va cic mé hinh hoc dé phat hién
va dém phuong tién giao thong. St dung
10 video dé théng ké sb lugng céc loai xe
dang chay tir d6 cho biét dua ra két qua cac
phuong tién giao thong dang chay trén cac
tuyén duong.

X vyt @
6 Xemiy 2 '_‘"“‘"‘v-. /
o e Gap 0 AN
[y

zhe o) iy voeo ‘ M

i v nh:Le H A
Khuphéi 7 P N “a.- 3
2 : "‘s

f Rach 56
Vi g 6 \ Khupig e e
<3 N v

Hinh 10. Théng ké sé luong xe trén dudng tai thanh phé Rach Gid
3. KET LUAN

Nghién ctu nay xic dinh mat do
phuong tién giao thong qua hinh anh va

$6 lrgng xe

:M s video bang cach ap dung phuong phap
e 0 hoc sau dua trén mé hinh YOLOvV8. Két
& Xemiy 15 qua, xay dung mo hinh nhan dang céc loai
"X 0 phuong tién Iuu thong trén duong véi do

chinh x4c cao 88 ,5% bang phuong phap
hoc sau va dém sb lu(mg phuong tién glao
thong tai mot thoi diém trén mot tuyen
duong va phan loai phuong tién cu thé (xe
b t0, xe mdy, xe tai, xe dap, xe buyt). Két
qua dat duoc dd ching minh tiém ning
va tinh kha thi cia mo6 hinh nay trong céc

\iE)erson 0.30
'person 0.36

E”S"“ ;Qe%%n 0,459

Hinh 11. Bdng théng ké cdc loai xe dang chay
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cong viéc nhan dang, phan loai va thong ké
s0 lugng céc loai xe khac nhau.

Hudng phat trién, thu thap thém nhiéu
anh cua cac phuong tién giao thong, mo
rong nhan dang thém nhiéu loai xe chi can
thu thap hinh anh va dao tao lai mé hinh,
hién thi cac loai phuong tién giao thong,

ISSN 2681 5-9945

tir d6 cung cap s lidu chinh xdc vé timg
loai xe di chuyén. Ngoai ra, nghién ctru
con mo ra hudng phat trién cac hé théng
tu dong hda trong quan ly giao thong, bao
gd6m théng ké mat do giao thong, du doan
xu hudng luu lugng xe va phat hién tinh
hudng khac.
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