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Thuc trang giao théng é Viet Nam va ung dung
ctia cong nghé Al nhan dang nguai tham gia
giao thong khong that day an toan hoac that
day an toan khéng dung cach

Traffic situation in Vietnam and application of Al technology to identify drivers who do not

wear seat belts or wear them incorrectly
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TGM TAT

Van dé ATGT dang |a chi dé dugc quan tdm rédt nhiéu trén the
gitri, déc bigt [ cac nedc dang phat trién, trong da ca Viet Nam.
Nhir vao su phat trién cia cong nghe Al hién nay, ching ta cd
thé irng dung na trong giam sat ATGT, trong da ca hé thang nhan
dang tai x& khang that day an toan hodc that day an toan khang
dang cach bang cach nhan dang va phan tich hinh &nh thang qua
camera giam sat. Thyc t& dd co mat sd qudc gia dp dung cong
nghé nay nhu Anh, An Da. Uc... Bai béo nham gidi thigu cang nghe
Al trong vigc giam sat that day an toan huéng dén viee sir dung
cing nghé nay ngay cang phd bign hon, gidp néng cao y thic chap
hanh phép luat giao thang va gidm thiéu tai nan giao thang.

Tir khda: That day an toan, nhan dién day an toan, Al, camera Al,
YOLO, faster R-CNN, deeplabV3+, Vision Transtormer (ViT), xéc

dinh viing quan tam, phat hién va phan loai day an toan.

1. DAT VAN BE

1.1.Thuc trang that day an toan trong giao théng & Viét Nam

- § viét Nam, mac du quy dinh vé thit day an toan da duogc
ban hanh, nhung y thic ctia ngudi dan van chua cao, déc biét la &
ghésau.

- Tai xé va hanh khdch ghé trudc: Phan 16n tai xé€ va hanh khach
ngd6i ghé trudc c6 xu hudng that day an toan hon, nhat la khi di trén
dudng cao toc hodc bi nhac nhé béi canh sat giao thong.

- Hanh khdch ghé sau: Rat it ngudi ¢ thoi quen that day an
toan, mac du nguy co chan thuong khi xay ra tai nan la rat cao.

- Tré em: Nhiéu phu huynh chua c6 théi quen sirdung ghé an toan
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ABSTRACT

Traffic safety is a topic of great concern in the world, especially
in developing countries, including Vietnam. Thanks to the
development of Al technology today, we can apply it in traffic
safety monitoring, including a system to identify drivers who
do not wear seat belts or do not wear seat belts properly by
identifying and analyzing images through surveillance cameras.
In fact, some countries have applied this technology such as the
UK. India, Australia... This article aims to introduce Al technology
in seat belt monitoring with the aim of making this technology
more and more popular, helping to raise awareness of traffic
law compliance and reduce traffic accidents.

Keywords: Seat belt, seat belt recognition, Al, Al camera, YOLD,
faster R-CNN, DeeplLabV3+ Vision Transtormer (ViT), region of
Interest |dentification, seat belt detection and classification.

cho tré em, thudng dé tré ngdi tu do hodc bé trén tay khi di chuyén.

1.2. Nguyén nhan chinh

- Thiéu nhan thuc vé an toan: Nhiéu ngudi cho rang chi can tai
xé that day an toan la dd, hodc nghi rang day an toan khong that su
can thiét khi di chuyén quang dudng ngan.

- Tam ly chd quan: Ngugi dan thudng chi that day an toan khi di
trén cao téc hodc khi 6 canh sat giao thong kiém tra.

- Thiéu ché tai xt phat nghiém khdc: DU da ¢ quy dinh x phat,
nhung cong tac kiém tra, giam sat chua that su chat ché, khién
nhiéu ngudi van vi pham.

1.3. Giai phap cai thién y thic
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- Tdng cudng tuyén truyén: Can phd bién manh mé hon vé Igi
ich cta viéc that day an toan qua cac kénh truyén thong, mang xa
hoi, bién bao giao théng.

- Cdp nhdt quy dinh va tdng muc xi phat: Can c6 hinh thic xu
phat nghiém minh hon, dac biét la d6i véi hanh khach ng6i ghé sau
khong that day an toan.

- Ung dung céng nghé gidm sdt: St dung camera Al trén dudng
phé dé phat hién va phat ngudi cac trudng hgp khéng tuan tha
quy dinh.

- Gido duc tirsém: Pua ndi dung vé ATGT, trong d6 c6 that day an
toan vao chuong trinh gidng day trong trudng hoc.

Mac du da c6 quy dinh bat budc, nhung y thic that day an
toan & Viét Nam van con thap, dac biét la & ghé sau. Viéc nang cao
nhan thuc va ap dung cac bién phap ché tai manh mé hon la can
thiét d€ dam bao an toan cho tit ca ngudi tham gia giao thong.

2. CONG NGHE Al NHAN DANG VIEC THAT DAY AN TOAN

2.1.Co ché hoat déng

Hé théng Al nhan dang day an toan thudng hoat dong qua 4
budc chinh:

* Budc 1: Thu thdp di liéu hinh anh

- Hinh anh dugc thu thap tir camera trén xe hodc camera gidm
sat giao thong.

- Dirliéu c6 thé dén tirnhiéu goc khéac nhau, gidp Al nhan dién ngay
ca khi tai x€ mac ao t6i mau hodc che khuat mot phan day an toan.

*Budc 2: Xt ly hinh anh bdng Computer Vision

Al st dung céc ky thuat tién xtr ly anh (Image Preprocessing)
dé cai thién chat luong dau vao:

- Chuyén déi anh sang dinh dang chuan: DBiéu chinh do sang,
dé tuong phan dé nhan dién ré day an toan.

Thét ddy an toan cho ca ngudi ngdi hang ghé trudc va hang ghé sau khi tham gia giao théng bang 6 to

- Xac dinh vuing quan tam (Region of Interest - ROI): C4t anh dé
tap trung vao ving nguc va vai clia tai xé.

- Phat hién khuén mat va vi tri ca thé: Xac dinh vi tri vai, nguc
dé lam tham chiéu cho viéc tim day an toan.

*Budc 3: Nhan dién day an toan bdng Deep Learning

Al stt dung cac mé hinh hoc sau (Deep Learning) dé phat hién
xem tai xé c6 deo day an toan hay khong:

- Mang na-ron tich chap (CNN - Convolutional Neural Network)
giup nhan dién hinh dang va mau sac clia day an toan.

- M6 hinh YOLO (You Only Look Once) hodc Faster R-CNN c6
thé dugc st dung dé€ phat hién day an toan nhanh va chinh xac.

- M6t s6 hé thong st dung Transformer-based models (nhu
Vision Transformer - ViT) dé€ cai thién dé chinh xac trong cac diéu
kién anh sang phuc tap.

* Budc 4: Bua ra két qua va canh bdo:

- Néu hé théng phét hién tai x& khéng that day an toan, né c6 thé:

+ Hién thi cdnh bao trén man hinh xe;

+ Phat tin hiéu 4&m thanh nhac nhg;

+ GUi dii liéu dén hé théng gidm sat giao théng dé x{ phat.

2.2, Cac mé hinh Al thuong dugc st dung

Thuat toan Mo ta
YOLO (You Only | Phat hién day an toan nhanh chéng trong thai
Look Once) gian thuc.

Do chinh xac cao, phu hgp véi hé théng gidm sat

Faster R-CNN ) N
giao théng.

Mb hinh phan doan hinh anh gitp xac dinh viing

DeepLabV3+ day an toan chinh xac hon.

Vision Transformer | Nhan dién day an toan dya trén hoc sau tién tién,
(ViT) hiéu qua trong moi trudng phic tap.
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2.3. Ung dung thuc té

-Trong 6 t6 ca nhan: Al nhac nhd tai xé néu khéng that day an
toan trudc khi khéi hanh.

- Gidm sat giao thong: Camera Al trén dudng phat hién vi
pham va gui thong tin dén co quan chic nang.

- Dich vu xe cong nghé: Uber, Grab c6 thé tich hgp Al d€ dam
bao tai x€ tuan thu quy dinh an toan.

2.4.Théch thuc va han ché

- Piéu kién anh sang phuc tap c6 thé gay kho khan cho viéc
nhan dién;

- Trang phuc t8i mau hodac tu thé ngéi bat thudng c6 thé lam
Al nhan dién sai;

-T6n tai nguyén tinh toan: Cac mé hinh Al phic tap can phan
cling manh dé xt ly nhanh.

3. CACH Al PHAN TiCH HINH ANH DE XAC PINH DAY AN
TOAN PA BPUGC CAI DUNG CACH

Hé théng Al sir dung thi giac may tinh (Computer Vision) va
hoc sau (Deep Learning) dé phat hién va phan tich day an toan trén
tai x€. Quy trinh hoat ddng c6 thé chia thanh cac budc chinh sau:

3.1. Xac dinh viing quan tam (Region of Interest - ROI)

- Muc tiéu: Xac dinh khu vuc can kiém tra trong anh/video,
thudng la vai, nguc va eo cda tai xé.

- Cong nghé st dung:

+ M0 hinh nhan dién khuén mat (Face Detection - nhu MTCNN,
Haar Cascade hodc YOLO) dé dinh vi dau va vai tai xé.

+ M6 hinh nhan dién ca thé (Pose Estimation - nhu OpenPose
hodc MediaPipe) dé xac dinh vi tri vai, nguc, eo.

- Két qua: Xac dinh vung hinh anh c6 kha nang chia day an toan.

3.2. Phat hién va phan loai day an toan

- Muc tiéu: Kiém tra xem c6 day an toan trong ving quan tam
hay khong.

- Cong nghé st dung:

+ Mang no-ron tich chap (CNN - Convolutional Neural Network)
giup nhan dién mau sac, két cau ctia day an toan.

+ Mé hinh phét hién vat thé (YOLO, Faster R-CNN, SSD) giup
tim va khoanh vung day an toan.

- K&t qua: Néu hé théng phat hién mét dai mau (thudng la den,
dd) chay chéo tir vai xuéng hong, cé thé két luan tai xé dang that
day an toan.

3.3. Xac dinh day an toan c6 dudc cai dung cach khong

- Muc tiéu: Dam bao tai xé khéng chi deo ddy ma con cai ding cach.

- Cong nghé str dung:

+ M6 hinh phan doan anh (Semantic Segmentation - nhu
DeeplLabV3+ hoac U-Net) gitip phan tach ré rang day an toan khai
nén va quan ao.

+ M6 hinh phét hién diém neo (Keypoint Detection - nhu
PoseNet, OpenPose) dé kiém tra vi tri dau, vai va eo réi so sanh vai
vi tri cda day an toan.

+ M6 hinh phan tich quan hé khong gian (Spatial Relationship
Models) gitip ddm bao day an toan khéng chi xuat hién trong anh
ma con dugc cai dung cach.

- Két qua: Néu day an toan nam dudng vi tri tir vai —» nguc -
héng va khéng bi long hodc vat ngang sai cach, hé théng xac nhan
rang tai x& da cai day an toan dung cach.
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3.4. Dua ra canh bao hoac luu trit dit liéu

Néu day an toan khéng dugc phat hién hodc cai sai cach, Al
c6 thé:

- Hién thi cdnh bao trén xe (d6i v6i hé théng gidm sat trong xe);

- GUi hinh &nh va di liéu dén hé théng xu ly vi pham (d6i véi
camera giao thong);

- Kich hoat cadnh bao am thanh hoic rung ghé dé& nhic nhé
tai xé.

3.5. Ung dung thuc té cia cong nghé

- Trong xe ca nhan: Cac hdang xe 6 t6 hién dai nhu Tesla, BMW,
Mercedes da tich hop cdm bién Al dé nhic nhd tai xé khi khong that
day an toan.

- Giam sat giao théng dé thi: Mot s6 quéc gia da trién khai hé
théng Al tai cac tram kiém soat dé phat hién va phat ngudi nhiing
tai x€ khong tuan tha quy dinh.

- Dich vu xe céng nghé (Taxi, Grab, Uber): Céng nghé Al giup
dam bao tai x€ tuan thu quy dinh an toan trudc khi khéi hanh.

3.6. Lgi ich cia cdng nghé

-Tang cuong an toan giao théng;

- Han ché tai nan do khéng that day an toan;

-Tu déng hoda viéc giam sat va xt ly vi pham;

- Gilip co quan chuc nang gidm tai cong viéc kiém tra truc tiép.

3.7.Théch thic va han ché

- D6 chinh xac ctia Al ¢6 thé bi anh hudng bdi diéu kién anh
sdng, goc quay camera;

- Can dam bao quyén riéng tu cla tai x€ khi thu thap di liéu;

- Chi phi trién khai hé théng Al c6 thé cao d&i véi cac khu vuc
chua phat trién.

4, KET LUAN

Céng nghé Al nhan dang tai xé€ khéng that day an toan hoac
that day an toan khéng dung cach la mot gidi phap hiéu qua giup
nang cao ATGT, han ché tai nan, tu déng hoa viéc giam sat va xa ly
vi pham va gilp co quan chic ndng gidm tai céng viéc kiém tra truc
tiép. V&i su phat trién cuda tri tué nhan tao, cdng nghé nay sé ngay
cang chinh xac va phé bién han trong tuong lai. Véi ty 1é tai nan giao
thong cao nhu & Viét Nam, ching ta can nghién ctu ap dung cong
nghé nay cang s6m cang tét.
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