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Tém tit

Piéu khién xe mdy khéng ddi mii bao hiém la mét
hanh vi vi pham Ludt Trdt tw, an toan giao thong
dwong bo nam 2024. Khi tai ngn xay ra, hqu qua
d6i véi nhitng nguoi di xe mdy khéng déi mii bdo
hiém thuong nguy hiém va c6 nguy co anh hwong
16i tinh mang. Méic dit Ludt da quy dinh nhing van
co nhitng nguwoi ldai xe may khong doi mii khi tham
gia giao thong. Trong bai bdo nay, ching 16i dé
xudt wng dung tri tué nhan tao sw dung mo hinh
mang YOLOI1 doi véi cdac hinh dnh thu nhdn
duge tir cde camera gidm sdt tai cae diém mit giao
théng dé gidi quyét bai todn phdt hién nguwoi diéu
khién xe mdy khéng doi mii bao hiém. Két qua sau
khi hudn luyén trén tdp dir liéu anh co 4267 anh
chimg t6 cdch tiép cin ndy cé do chinh xdc kha
16t (@3 chinh xdc trung binh - mean Average
Precision mAP@0,5 la 89,8% déi véi phién bdn
YOLOIIn véi qud trinh hudn luyén 200 epoch).
Két qud thir nghiém voi cdc dir liéu test tw thu thdp
stk dung mé hinh sau hudn luyén ciing cho thdy hé
théng vmg dung mé hinh YOLOII ¢6 d¢ chinh xdc
khd tot trong phdt hién nguoi diéu khién xe mdy
khéng dgi mii bao hiém va cé tiém ndng g dung
trén thuec té.

Tur khéa: YOLOII, Phdt hién nguoi di xe may
khong doi mii bao hiém.

Abstract

Riding a motorcycle without wearing a helmet is
a violation of the 2024 Road Traffic Order and
Safety Law. In the event of an accident, the
consequences for motorcyclists not wearing
helmets are often severe and can pose risks to
their lives. Despite the law's stipulations, some
motorcyclists continue to ride without helmets. In
this article, we propose applying artificial
intelligence with the YOLOII network model to
images obtained from surveillance cameras at
traffic intersections to detect motorcyclists not
wearing helmets. Training results on a dataset

comprising 4,267 images demonstrate a
promising training accuracy (mean Average
Precision mAP@0.5 is 89.8% with the YOLOIIn
model after 200 epochs of training). Testing
results using self-collected test data and the
trained model also show that the YOLOI1I-based
system achieves commendable accuracy in
detecting motorcyclists without helmets and is

practically applicable.

Keywords: YOLOI], helmet

detection.

motorcyclist

1. M& dau

Trong bdi canh an toan giao thong duong bo ngay
cang tr¢ thanh van dé cap thiét, viéc phat hién, xtr Iy
nguoi tham gia giao thong vi pham luat, nhu khong
d6i mil bao hiém khi di xe may, dong vai tro thiét yéu
trong viéc giam thiéu tai nan giao thong va bao vé tinh
mang ngudi tham gia giao théng. Theo cach tiép can
truyén thong, cac phuong phap giam sat va phat hién
tinh hudng khong d6i mii bao hiém cta ngudi di xe
may thuong dua vao lyc lugng canh sat giao thong co
nhiém vu tuén tra, lap chdt kiém tra va xtr phat truc
tiép. Tuy nhién, cach tiép can nay c6 nhiéu han ché,
thtr nhat 1a doi hoi mot luc lugng nhan lyc tham gia
16n nhung van khong bao quat dwoc hét cac vi tri can
kiém tra, phat hién va xtr 1y vi pham. Thir hai 1a ngudi
vi pham s& tim cach tranh, né cac diém kiém tra, giam
sat cua lyc lwong chire nang nén dan téi khong hiéu
qua. Thir ba 14 nguy co xay ra sai sot do yéu t6 con
nguoi. VOi sy phat trién cua cong nghé hién dai, dac
biét trong linh vuc tri tué nhan tao, cac gidi phap tu
dong hoa da ra doi nham cai thién hiéu qua phat hién
va xu 1y vi pham giao thong tir viéc phan tich cac hinh
anh thu nhan dugc tir cac camera giam sat trén duong
va tai cac diém nut giao thong. Trong bai bao nay,
ching t6i nghién ctru ung dung kién tric mang
YOLO11 nhidm phét hién hanh vi khong d¢i mii bao
hiém qua hinh anh tir cdc camera giam sét tai cac giao
16. Phuong phap nay khong chi giup tu dong hda qua
trinh gidm sat ma con nang cao d6 chinh xac, tiét kiém
nhan luc va téi wu hoa chi phi. So véi cac cach tiép
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can truyén théng, viéc ap dung cong ngh¢ hién dai nhu
YOLOI11 danh déu budc tién dang ké trong linh vyc
quan ly giao thong, mang dén nhiing loi ich thiét thuc
va tiém nang Gmg dung rong réi trong thyc té.

Dé xay dung mot hé thong thi giac méay tinh nham
phat hién nguoi di xe may khong doi mil bao hiém,
Dahiya va cac cong sy [1] dd st dung cac phuong
phap trich chon dic trung cuc by nhu LBP (Local
Binary Patterns) [2], SIFT (Scale Invariant Feature
Transformation) [3] va HOG [4] trén mot tap dir lidu
video quay trong 2 tiéng va dat duoc két qua t6t nhat
voi HOG (d6 chinh xac 93,8%) va thoi gian xu ly
khoang 11,58ms cho 1 frame anh. Cach tiép can s
dung cac md hinh mang hoc sdu nhu VGG [5],
MobileNet [6], SSD [7] dugc Boonsirisumpun va cic
cong su str dung [8] v&i do chinh xac 85,4%. Trong
[9], céac tac giad da st dung phuong phap hoc da nhiém
dua trén mang CNN va dat duoc két qua véi F-
measure 13 67,3% va toc do 8 khung hinh 1 gidy (8
FPS). Mdt mo hinh phat hién ddi tuong dua trén cac
mang hoc sau 1a Faster R-CNN [10] duogc ap dung
trong [11] v6i d6 chinh xac 92%. Céc cach tiép can
duoc dé cap trén day c6 hai han ché: Mot 1a da s6 thue
hién trén céc tap dir li¢u kha nhd véi ) lugng anh it
nén han ché vé do tin cdy va kha ning ap dung thuc
té, thtr hai 1a tc do xtr Iy bi han ché do st dung cac
mo hinh mang hoc sau c¢6 kich thudc kha 16n khong
dam bao khi dwa vao ap dung thuc té doi hoi toe do
cao theo thoi gian thyec.

Gan day, mot kién triic méi trong ho cac mé hinh
mang hoc sau YOLO 1a YOLO11 [12] da dugc dé xuét
v6i kha nang phét hién chinh xéc va tdc do tot hon cac
phién ban trudc do. Trong bai viét nay, nhom tac gia
nghién ciru tmg dung mang YOLO11 dé xay dung hé
théng phat hién ngudi diéu khién xe may khong doi
mil bao hiém. Noi dung bai bao dugc chia thanh cac
phan nhu sau: Phin 2 bao gdm céc chi tiét vé mé hinh
mang hoc sdu YOLOI11, phan 3 trinh bay vé tmg dung
clia YOLOI11 cho bai toan phat hién nguoi diéu khién
xe may khong doi mii bao hiém va cac két qua huin
luyén, thuc nghiém, cudi cung la phﬁn K&t luan.

2. Mang YOLOI11 phat hién déi twong

YOLO (thuét ngir thanh 1ap tir cac chir ci dau ctia
cac tur You Only Look Once) [13] 1a mdt ho cac mo
hinh mang hoc sau dugc thiét ké dé thuc hién céac thao
tac co ban trong cac bai toan thi gidc may tinh 1a phat
hién d6i tuong (Object Detection), Phan 16p
(Classification), Phan doan anh (Segmentation). Mot
trong cac ly do cac mo hinh YOLO thuong dugc su
dung giai quyét cac bai toan phan tich ndi dung anh

str dung hudng tiép can phat hién dbi tuong 1a do tinh
chinh x4c va tdc d6 thyc hién ctia chung kha tot va kha
thi trén thue té, ké ca vai cac hé théng may tinh chi co
CPU. Céc phién ban sau cia YOLO nhu YOLOVS,
YOLOv10, YOLO11 déu dugc xay dung dya trén viée
ké thira kién triic va cc uu diém ciia phién ban trudc
do va bd sung thém cac k¥ thuat mai va cai tién trong
phén kién trc cua mang. Xét vé mat kién trac mang,
phién ban YOLO11 (xem chi tiét tai dia chi: [14]) dua
trén cac phién ban trudc do 1a YOLOvS, YOLOVI.
YOLO11 (You Only Look Once version 11) 1a mot cai
tién méi trong cac md hinh phat hién déi tuong thoi
gian thyc dya trén deep learning. YOLO11 c6 nhiéu
diém wu diém so véi cac phién ban trude nho sir dung
kién trac backbone hiéu qué hon, dugc t6i wu hoa dé
giam chi phi tinh toan ma van dat duoc do chinh xac
cao. Mot trong nhitng diém ndi bat cua YOLOI1 1a
viéc 4p dung co ché cha y (attention mechanism) dé
tang kha ning phat hién cac ddi tuong ckich thude nho
hoidc cac ddi twong trong diéu kién quan sat phirc tap.
Kién tric ciia YOLO!1 dugc hinh thanh duya trén céc
16p convolutional cai tién, két hop véi cac khdi
residual dé ting cudng kha nang hun luyén mang sau.
Mb hinh nay st dung head prediction da cip d6, cho
phép phat hién ddi twong & nhiéu kich thuéc khac
nhau. YOLOI11 ciling dugc trang bi thudt toan non-
maximum suppression (NMS) céi tién dé giam cac 15i
chdng 13p ving dyu doan. M6 hinh hd tro tich hop cac
ham mét mat (loss functions) tién tién, nhu CIOU va
Focal Loss, dé cai thién chat lugng du doan cac
bounding box. Véi kha nang xu ly thoi gian thuc,
YOLO11 phtt hop véi cac tinh hudng yéu cau toc do
va do chinh xac cao.

V& co ban su khéc biét va cai tién cia YOLO11 so
v6i cac md hinh YOLOVS, YOLOV9 va YOLOV10 thé
hién ¢ 3 yéu t6: Cac khéi kién tric C3K2 ¢ phan mang
xuong soéng (backbone), ky thuat SPFF (Spatial
Pyramid Pooling Fast) & phan cd ciia mang (neck) va
co ché chii y C2PSA (Cross Stage Partial with Spatial
Attention).

Kién tric khoi nhan chap méi C3K2: YOLOv11
str dung cac khdi C3K2 (xem chi tiét trong Hinh 1) dé
xtr Iy trich xuét dic trung & cc giai doan khac nhau
ctia phan backbone. Cac nhan kich thudc 3x3 nhé hon
cho phép tinh toan hiéu qua hon trong khi van giir
nguyén kha ning ctia m hinh trong viéc nim bt cac
tinh nang can thiét trong hinh anh. Trong tm cta phan
backbone YOLO11 1a khéi C3K2, day 1a sy phat trién
ctia khdi CSP (Cross Stage Partial) duoc gioi thidu
trong cac phién ban truéc d6. Khdi C3K2 t6i wu hoa
ludng thong tin qua mang bang cach chia tach ban d6
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dac trung va ap dung mot loat cac phép tich chap
nhan nhé hon (3x3), nhanh hon va ré hon vé& mit tinh
toan so voéi cac phép tich chap nhén kich thude 16n.
Bing cach xir Iy cac ban db dic trung nho hon, riéng
biét va hop nhat ching sau mot s6 phép tich chap, khbi
C3K2 cai thién biéu dién tinh nang v&i it tham sé hon
so v6i cac khbi C2f cia YOLOVS. Khéi C3K c6 céu
trac tuong tw nhu khdi C2F nhung khong ¢6 sy phéan
tach nao dugc thyc hién ¢ day, dau vao duogc truyén
qua mot khdi Conv theo sau 1a mot loat cac 16p Bottle
Neck c6 ndi va két thic bang khdi Conv cudi cing.

( C2F \ C3K2 \

BottleNeck

C3K (3X3)

Concat

BottleNeck I

Concat

Conv (1X1)

Conv (1X1)

Hinh 1. Khéi nhén chép trong YOLOII so véi
YOLOv8

g lli.

(et
o - : . - L
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K§ thuiat SPFF: YOLOv11 van giit lai mo-dun
SPFF (Spatial Pyramid Pooling Fast), dugc thiét ké dé
g0p cac dic diém tir cac ving khac nhau ciia mot hinh
anh & nhiéu ty 1& khac nhau. Piéu nay ting sttc manh
clia mang trong viéc phat hiém cac ddi trong co kich
thudc thay ddi, dac biét 1a cac ddi tugng nho, vbn 1a
mdt thach thirc d6i véi cac phién ban YOLO trudc do.
SPFF gop cac dic diém bang nhiéu hoat dong gop tdi
da (v6i cac kich thude bo loc khac nhau) dé tong hop
thong tin theo ngit canh da ty 1¢. Mo-dun nay dam bao
rang ngay ca cac dbi twong nho ciing dugec md hinh
nhén dang, vi n6 Kkét hop hiéu qua thong tin trén cac
d6 phan giai khac nhau. Viéc dua SPFF vao dam bao
r?mg YOLOVI11 ¢6 thé dat duoc tde d6 thoi gian thuc
dong thoi tang cuong kha ning phat hién cac dbi
tuong trén nhiéu ty 16. Tuy nhién diém khéc biét & day
1a khdi C2PSA dugc sir dung ngay sau khdi SPFF.

Khéi CSPSA: Khbi C2PSA st dung hai mo-dun
PSA (Partial Spatial Attention) hoat dong trén céc
nhanh riéng biét ciia ban dd dac trung va sau do duoc
nbi lai, twong ty nhu ciu trac khdi C2F. Thiét 1ap nay
dam bao mo hinh tip trung vao thong tin khong gian
trong khi van duy tri sy cin bang giira chi phi tinh toan
va do chinh x4c phat hién. Khdi C2PSA tinh chinh kha
nang tap trung c6 chon loc vao cac vung quan tdm cla
md hinh bang cach ap dung sy chu ¥ khong gian vao
cac ddc diém duogc trich xuat. Diéu nay cho phép

Hinh 2. Anh nguoi diéu khién xe mdy, mii bio hiém trong tip huén luyén

(T

SO 83 (08-2025)



TAP CHI ISSN: 1859-316X

KHOA HOC CONG NGHE HANG HAI

KHOA HOC - CONG NGHE

-JOURNAL OF MARINE SCEENCE AND TECHNOLOGY-

YOLOvV11 hoat dong tét hon cac phién ban trudc nhu
YOLOVS trong céac tinh hudng can co chi tiét dbi
tugng tot dé phat hién chinh xac.

Kha ning phat hién dbi twong cia YOLOII:
Theo [12] va céc sb liéu duoc cong bd tai website ciia
Ultralytics [15] thi YOLO11 c6 kha nang phat hién
chinh x4c hon va toc d¢ nhanh hon khi déi sanh voi
cac phién ban YOLO trudec.

3. Ung dung YOLOI11 phat hi¢n nguoi didu
Kkhién xe may khong ddi mii bio hiém

Véi muc tiéu ing dung mo6 hinh YOLO11 xay
dyng hé thong phat hién nguoi didu khién xe may
khong d6i mii bao hiém, ching t6i da lwa chon kién
trac mang hoc sau YOLO11 do d¢ chinh xéc cao va
téc do phat hién nhanh chong ma n6 mang lai.

Dé xdy dung hé thong phat hién ngudi diéu khién
xe may khong doi mii bao hiém, nhom tac gia da tim
kiém, danh gia va st dung 1 tap dir lidu cong cong
gdm 4267 anh
(https://universe.roboflow.com/abdullah-kqdi3/no-
helmet-no-ride) v6i tap huén luyén c¢6 3912 anh va tap
kiém thir trong qua trinh hudn luyén c6 355 anh (xem
anh minh hoa trong Hinh 2). Hai tap anh nay gém cac
anh chuyp c6 kich thude ti da 640x640 duge chon loc
tlr cic camera giam sat va anh chup dudng phd cua
cac nudc trong khu vuc Chau A nhu Thai Lan, An Do,
Myanmar, Viét Nam nén kha tuong dong voi Viét

Nam. Qua trinh huén luyén di sir dung phuong phap
hoc chuyén tiép cac mé hinh YOLO11 huén luyén trén
tdp anh COCO va cac ky thuat tdng cuong dir li¢u
bang cac thuat toan xtr Iy anh nhu bién déi HSV, xoay
anh, 1at anh theo chiéu ngang, dich anh, thay déi ti 18,
tao anh kham (mosaic) nén trén thyc té s6 anh sur dung
dé huan luyén 1 23472 anh (6x3912).

Ciing nhu c4c phién ban truée, YOLOVI11 ¢6 5 cAu
hinh 1a siéu nhd - Nano (n), nho - Small (s), trung binh
- Medium (m), 16n - Large (1) va siéu 16n - Extra Large
(). Céc cdu hinh nay khac nhau vé s6 luong tham so,
do d6 s& khac nhau vé d6 chinh xac va tdc do huan
luyén, thyc hién. C4u hinh Nano 1a nho nhat véi sb
tham s6 it nhat va ciing phi hgp nhét véi cc di tugng
kich thude nhé va anh hudn luyén c6 d6 phan giai han
ché trong khi céu hinh Extra Large c6 s tham sb
nhiéu nhét, d6 chinh x4c theo Iy  thuyét 1a cao nhét
va tdc 6 huin luyén va phat hién ddi trong cham nhat.
Trong bai bao niy, nhom téc gia di huan luyén va thir
nghiém ca 5 cdu hinh ciia YOLOI1 véi thu vién
Pytorch 2.6 trén nén ting CUDA 12.4 véi I GPU RTX
3060 12 GB RAM. Toan b cac md hinh dugc huén
luyén v6i d6 phan giai anh la 640x640 trong 200
epoch. Két qua trong bang 1 chung to cach tiép can
ung dung m6 hinh mang YOLOI11 cho bai toan phat
hién nguoi di xe may khong doi mii bao hiém 1a dung
va ¢6 hiéu qua véi do chinh xac mAP@0,5 cta toan
bd 5 cAu hinh YOLOv1l déu kha cao: Céhu hinh

Bing 1. Két qud hudn luyén YOLOII phdt hién nguwoi diéu khién xe mdy khong dgi mii bio hiém

T | Phien ban Két qua huin luyén mAP (%) Két qua véi dir liéu kiém tra mAP(%)
@0.50 @0.50-0.95 @0.50 @0.5-0.95
1 | YOLOlln 89.8% 60.4% 89.7% 60.3%
2 | YOLOLlls 88.6% 61.4% 88.7% 61.3%
3 | YOLOllm 87.6% 62.5% 87.6% 62.4%
4 YOLO111 87.5% 61.9% 87.6% 61.9%
5 | YOLOIllx 88.6% 60.9% 89.8% 60.8%
6 | YOLOv8m 61.5%

87.7% 61.5% 87.9%

Hinh 3. Két qud phat hign nguwoi di xe mdy khong dgi mii bio hiém véi div liéu test
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YOLOI111 va YOLOl1x dat két qua thip nhét 1a
khoang 87% va cau hin dat do chinh x4c cao nhat 1a
89,8% v6i cdu hinh YOLOIlln. Cac két qua dbi
mAP@0,5-0,95 trén dit lidu dao tao ciing kha tbt khi
co gia tri tdi thiéu 60,3% v&i cAu hinh Nano va tang
d6i chut voi cac ciu hinh con lai. Cac két qua
mAP@0,5 va mAP@0,5-0,95 trén co so dit 1iéu anh
kiém tra cling twong duong (khac biét khong qué 16n)
voi cac s liéu trén tap anh huén luyén. bé kiém tra
cac két qua cua cach tiép can st dung YOLOI1 la
dung dén, ching t6i da huin luyén thém cac mé hinh
clia YOLOVS trén cung tap dit liéu va chon két qua tdt
nhéit dat dugc (v6i mé hinh YOLOvV8m) va so sanh
trong Bang 1. Co thé thﬁy két qua t6t nhat cua
YOLOVS thip hon YOLO11 (phién ban YOLO11m)
khoang 1% d6 chinh xdc @mAP0,5-0,95 trén ca tap
huan luyén va tap kiém tra.

Pé kiém tra tinh chinh x4c cac md hinh da dao tao,
nhom tac gia da thu thap mot sé video thyc té (5 video)
tir mang Internet va két qua cho thiy cac mé hinh sau
huin luyén c6 kha ning phat hién duoc ngudi didu
khién xe may khong deo mii bao hiém kha tt (xem
minh hoa trong Hinh 3). Bé danh gi4 téc d6 hudng t&i
viéc trién khai thyc té, chung t6i da chuyén doi format
cac mo hinh tu Pytorch (.pt) sang TensorRT (.engine)
va thir nghiém. Két qua thyc hién véi video thi toe do
xtr ly dat dwoc 1a 51,8 khung hinh 1 gidy. Téc d6 nay
cho thiy cach tiép cén cua bai bao c6 kha ning tmg
dung vao thuc t& v6i yéu cau xtr Iy dit liéu theo tc do
thoi gian thuc.

4. Két luin

Vé6i muc dich img dung cac md hinh AT dé nham
xdy dung mot hé théng phat hién nguoi didu khién xe
may khong d6i mii bao hiém, nhom tac gia da dé xuat
sir dung kién trac mang YOLO11. Ching t6i d huin
luyén cac cau hinh khac nhau ciia YOLOI11 trén mot
co s& dit liéu anh va kiém tra trén tap dir liéu anh test
ciing nhu dit liéu thuce t&. Cac két qua nhan duoc (ti 18
phat hién chinh xac tinh theo mAP@0,5 va
mAP@0,5-0,95, tbc do thuc hién) cho théy cach tiép
can cuia chiing t6i 14 ding va két qua c6 thé trién khai
thuc té. Sip t6i, nhom tac gia s& bd sung thém dir lidu
thuc té, danh nhan, huén luyén, danh gia nhdm nang
cao 9 chinh xé4c ciing nhu két hop véi cac mo hinh
khac dé c6 thé ung dung vao thyc té.

Lo1i cam on

Nghién ctru nay dugc tai trg bdi Truong Pai hoc
Hang hai Viét Nam trong dé tai ma s6: DT24-25.75.
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