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TOM TAT:

Nhan dang bién béo giao thong tw dong da tré thanh mot tiéu chuan bét budc va yéu cau cong nghé
ddi voi cac hé thong théng minh hién dai ciing nhu xe tur 14i ndi riéng. Phuong phap hoc may truyén
thong boc 16 nhitng han ché trong van dé khai quat ddc trung va hiéu qua tinh toan. Bai viét kham pha
nhitng uu diém riéng biét cuia mot mo hinh YOLO hién c6 va ap dung vao nhiém vy phat hién bién bao
giao thong. Thuc nghiém phat hién va phan loai trén tap dit liéu huan luyén cho két qua rat an tuong va
tuong ddi chinh xac. Hon nira, thoi gian suy ludn dé du doan trén tap dit liéu kiém thir dép ung yéu cau
thoi gian thuc khi phuong tién di chuyén trong khu vuc d6 thi. Do d6, mot moé hinh YOLO t6i wu ¢6 thé
mang t&i mot lya chon dang tin cay giai quyét cac van d& an toan giao thong trong twong lai.

Tiwr khéa: do chinh xéc trung binh, khung bao, viing giao trén ving hop.

1. Pit van dé

Chii d¢ an toan giao thong hay an ninh giam st
bao gém nhan dang tuy dong bién bao va dén tin hiéu
giao thong, truy vét dbi twong tai nhitng khu vie cong
cdng cling nhu phat hién dam chay tai cac kho bai la
nhiing bai toan co thé trién khai tmg dung trong linh
vuc thuong mai va cong nghiép.

Hoc may 4p dung k¥ thudt phd bién 1a Haar-like
features [1] va Hog [2] dé phat hién ddi tugng trong
hinh anh trude khi giai thuat phan loai thuc hién chire
nang nhan dang nhan 16p dbi tuong. Tuy nhién, khong
d& dang m6 ta khai quat tap dic trung ctia cac loai bién
bao giao thong cho 2 phuong phap nay. Trai lai, mo
hinh YOLO xay dung ban do dic trung biéu dién déi

tuong thong qua cau trac mang no ron nhan chap. Viéc
du doan dbi tuong co thé co trong mot 6 ludi diém dya
vao thong tin trén toan b hinh anh gitp mo hinh giam
18i nhan dang nham ving nén trong gidng dbi tuong.
Nho nhiing cai tién vé kién triic mang cliing véi céc giai
thuat huan luyén t6i wu, md hinh YOLO cho két qua
nhanh va chinh x4c vuot troi [3,4] so voi mot s6 kién
trac hoc sau nhu LRF hay RFBNet [4].

Xuit phat tr nhimg uwu thé trén, mé hinh
YOLOv8-Small duge Iya chon dé thu nghiém cho
bai toan nhan dang bién bao giao thong duong bo tai
Viét Nam. Mic du tap dit lidu c6 s6 lugng khung hinh
it 6i nhung tng dung dé cho két qua t6t trén dit lidu
dao tao va kiém thi.
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2. Kién triic YOLOVS

Phién ban YOLO diu tién duoc cong bd trong
mot bai viét khoa hoc [3]. Tir d6, nhing cai tién sau
nay [5,6,7,8] dugc nghién clru boi nhirng nhom tac
gia khac nhau. Ultralytics phat trién YOLO phién ban
8 va 11 nhung nhiéu phién ban khéac ciing duoc
Ultralytics trién khai mé hinh va giai thuat dudi dang
ma ngudn mé. Mdi phién ban YOLO ctia Ultralytics
thuong c6 nhiéu mé hinh dap img mot loai tac vu.

Hinh 1: Téng quan kién triic mé hinh YOLOv8

Medel | d | w

YOLOVS [7] dugc tmg dung trong tac vu phat
hién ddi tugng, 5 mo hinh (Nano, Small, Medium,
Large va Extra-large) chia s¢ mot khung kién tric
nhung khac nhau vé sé luong ting va s luong kénh.
Hinh 1 minh hoa khung kién tric chita 3 khéi chinh
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Mait khac, khoi truc xuong séng ké thira cdu trac
SPPF [5], n chira cac tang Pooling ndi tiép co cira s6
truot kich thudc 5x5 va giam bot so véi thanh phan
twong tmg cua cu trac SPP [4]. Neck dong vai tro
cau ndi, két hop cac dic trung nhan tir cac tang cta
ciu triic xuong séng dé chuan bi cho viéc du bao.
Khdi nay ciing ké thira mot s6 nguyén tic thiét ké tir
cac kién trac YOLO trudc d6, dong thoi mang dén
nhiing cai tién trong viéc trich xuét va phat hién dac
trung. Back-bone va Neck déu c6 nhimg céu trac C2F
nhung C2F cua Back-bone chira nhimg két ndi tat
con C2F cua Neck thi khong.

Head phan chia 2 churc nang 1a du doan khung bao
chira d6i twong va phan loai 16p. Mé hinh quét toan
bo hinh anh dé du doan khung bao chura ddi tuong
theo 3 thang phan gidi. Chtrc nang du doan khung bao
c6 thém danh gi4 tiéu diém phéan phdi [9] khic phuc
tinh hudng ddi twgng mo hodc ranh gidi ddi tugng
khéng 16 rang bang cich woc lugng gia tri x4c suat.
Sau khi da dinh vi dugc khung bao thi chuc nang
phan loai s& uéc lugng x4c sudt nhin 16p doi tuong.
M&i khung bao dugc danh gia do tin cdy bang phép
nhan giita IoU [3,5] va xac suat phan loai 16p dbi
tuong. Trudong hop c6 nhidu hon mot khung bao véi
ToU vuot ngudng va ching ciing chira mot loai ddi
tuong thi giai thuat NMS [5] giit khung bao c6 diém
tin cdy cao nhat va loai bo cic khung chong lan.
Nhung cach 1am ciia NMS c6 thé x6a bé mot khung
bao c6 sy tring khép toa do gan ding nhat véi khung
bao thyc té. Vi thé, nhitng phién ban méi day nhu
YOLOV10 [8] khong ap dung phuong phép nay trong
qua trinh suy luan.

3. Thir nghiém

Tap dir liéu theo quy dinh bao hi¢u duong bd
(QCVN41-2024) dugc suu tam tir Vietnam Traffic
Signs
Kaggle bao gdm 3216 hinh anh thudc

Dataset cua MaiTam trén

lidu giita 2 pha dao tao) va chia thanh 3 tap con gdm
dit liéu huan luyén, xac thyc va kiém thtr theo ty 1€
tuong ung 0.7:0.1:0.2.

Mo hinh YOLOv8-Small tiép nhan hinh anh theo
thang phan giai 640x640 trén 3 kénh RGB. Ung dung
dao tao mo hinh c6 sy hd tro GPU P100, tich hop gidi
thuat Mosaic tang cuong su da dang ngitt canh trén tap
hudn luyén va giai thuat t5i wu AdamW [10] diéu
chinh tap trong s6 nham t6i thiéu 18i du doan nham
nhén 16p. Trong 80 vong lap, 16i du doan khung bao
trén tap hudn luyén c6 xu huéng giam déu thi 15i
tong ung trén tap xac thye giam cham hon va chua
thuc su 6n dinh. Tai Bang 1, ton that du doan khung
bao trén tap huén luyén va xac thuc con cao, song
muc tiéu cua viéc huin luyén la ndm bat duge dic
trung chinh cia timg loai bién bao chir khong ghi nhé
toa do. Két thuc tién trinh dao tao, mAP50-95 trén tap
huén luyén xap xi 0.81 con tap xac thyc chi ¢& 0.77.
Néu dat ngudng thip cho mirc trung khép (IoU) giita
khung chira dugc du doan va khung bao thuc té thi
mo hinh phan loai rit chinh x4c, nhung chat lugng
suy giam déan khi nAng mutrc ngudng. Cu thé, mAP50
ludén vuot 0.94 nhung mAP9S5 thuong dudi 0.1 trén
dit liéu kiém thtr. Nhin chung, do chinh xac trung
binh tai mot dai ngudng trén tap xac thuc va tap kiém
thtr chénh 1éch khong qua 2%.

Chi s mAP (trén mot ngudng hay dai ngudng)
cho biét kha nang nhan dang ctia mé hinh nay nhung
khong thé hién két qua cu thé va khuyét diém ton tai.
Nhiam lam rd van dé nay, bén canh Kkét qua cua
mAP70, thir nghiém tién hanh wdc lugng Precision
va Recall [5] trén 52 16p. Két qua trong Bang 2 dya
trén s liéu thong ké tir ma tran nhdm 13n théa mén
ngudng (0.7) cho diém tin ciy va do trang khép. Chi
s6 Precision cho thiy mé hinh c6 ty 16 rat thap hoic

Bang 1. K&t qua hudn luyén

52 thé loai bién béo tir nhicu dja diém Tap huan luyan | Tap xéc thue
khdc nhau tai Viet Nam. Mot hinh anh— Frg 524 4 - 404n khung bao 0.70 0.75

co thong tin cic nhan va vi tri tuong PR :

dbi xac dinh cac khung chira bién béao Ton that phan loai 0.36 0.39
trong hinh anh do. Tap dir liéu duogc mAP79 0.92+0.02 0.88+0.02
tron ngau nhién (khong co tring lap dit | MAPs5p.95 0.81 0.77
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thap dbi voi du doan sai giira cac cip bién bao khac
16p ciing nhu ddi v6i du doan nham ving anh nén
thanh bién bao. Mit khac, chi s6 Recall cho biét chi
¢6 mot ty 1¢ nho s6 16p khién mo hinh khong thé phat
hién dugc bién bao. Tong thé, nhing 16p chira luc
luong khong dang ké thudng gy cho mé hinh kho
khan trong viéc phat hién hoac phan loai dung.
Bdng 2. Precision va Recall

Tap huanluyén | Tap kiém thir
Precision 0.90+0.02 0.87+0.03
Recall 0.90+0.02 0.87+0.03

Hinh 2: Minh hoa két qué nhén dang

Tap dit liéu dwoc suu tam trong diéu kién thoi tiét
binh thudng nén cac hinh anh déu rd nét. Bbi véi tinh
hudng phat hién ding, mé hinh can khong qua 15 ms
dé xtr Iy va phan loai mdi bién béo giao thong. Hinh 2

TAI LIEU TRICH DAN VA THAM KHAO:

thé hién két qua phat hién va phan loai 2 bién bao giao
théng trong mot khung hinh ciia tap kiém thir. Mo
hinh suy luan chi dit ngudng cho diém tin cdy chir
khong quy dinh ngudng IoU nhu trong ma tran nhim
1an, do véy c6 thé nay sinh truong hop khung bao
chira dbi twong c6 diém tin cdy cao vuot ngudng
nhung d6 tring khép khong cao. Trong thuc té,
nhitng bién bio co kich thudc khac biét nhidu so véi
gidi han thang phan giai (20x20, 40x40, hay 80x80)
hodc hinh anh bién bao md hodc ¢6 nhiéu, thi mé hinh
nay ciing c¢6 thé khong phét hién dugc hay nham 1an
bién bao.

4. Két luan

Bai viét trinh bay két qua thir nghiém mo hinh
YOLOv8-Small nhan dang bién bao giao thong c6 do
chinh xac nhéan dang 4n tuong trén dir li€u dao tao
ciing nhu kiém thir véi chi phi thoi gian thap. Dya
trén tap dit liéu tuy con it oi, nhung bai viét da phan
tich va udc lugng kha nang nhan dang, do chinh xac
va bao phu thyuc t& cia mé hinh dé thdy dugc nhiing
uu thé va khiém khuyét. Viéc thu thap di liéu tir cac
bdi canh dia diém khong phong phu ciing nhu sé
luong hinh anh chura bao quat d6i v6i nhiéu nhén bién
béo giao thong 1a mot nguyén nhan dan téi nhimg két
qua trén tap dit lidu thap hon ky vong. Vi su cai tién
trong kién tric va giai thuat du doan ctia nhing phién
ban sau nay, néu duoc huén luyén trén tap dir liéu bod
sung s€ tang cuong do chinh xac cho ung dung phat
hién va phén loai bién bo giao thong
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A STUDY ON THE APPLICATION
OF THE YOLOv8 MODEL FOR ROAD TRAFFIC
SIGN RECOGNITION IN VIETNAM
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ABSTRACT:

Automatic traffic sign recognition has become an essential technological requirement for modern
intelligent transportation systems, particularly in the development of autonomous vehicles and
advanced driver-assistance systems. Conventional machine-learning approaches often exhibit
limitations in feature generalization, detection accuracy, and computational efficiency when applied
to complex traffic environments. This study investigates the application of an existing YOLO-based
model for traffic sign detection and classification, emphasizing its advantages in real-time object
recognition tasks. Experimental results obtained from training and testing datasets demonstrate high
detection accuracy and reliable classification performance. In addition, the model achieved inference
speeds that satisfy real-time processing requirements for vehicles operating in urban traffic
conditions. The findings indicate that an optimized YOLO framework provides an effective and
robust solution for traffic sign recognition, thereby contributing to improved road safety and the
advancement of intelligent transportation technologies.

Keywords: average accuracy, bounding box, intersection region over union region.
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