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TiM HIEU MOT SO HE THONG CANH BAO LAI XE NGU GAT
(DROWSY DRIVER ALERT SYSTEM) VA BE XUAT PHUONG PHAP XAY DUNG
UNG DUNG VGI THU VIEN MA NGUON MG OPENCY

ThS. NGUYEN DUY LINH; ThS. TRAN CONG TRUNG

1.Ditvan dé

Méy chuc ndm tré lai day, cing véi
su phat trién ctia mang ludi giao thong
duong bd thi tinh hinh tai nan giao
thong xay ra ngdy cang nhiéu va ngay
cang nghiém trong. Mdt trong nhitng
nguyén nhan chinh gay tai nan 13 van
dé giac ngti cuia cac lai xe.

Tai hdi nghi khoa hoc thuong nién
Hoi Ho hap Viét Nam va Chuong trinh
dao tao y khoa lién tuc 2015 duoc td
chtc tai TP. HO Chi Minh, Gido su
Telfilo Lee Chiong, Trung tam
Nationnal Jewish Health, My cho biét: “Thiéu
ngu 1a mot trong nhimg nguyén nhan chinh gay
tai nan giao thong trén thé gidi. Udc tinh
khoang 10-15% tai nan xe c6 lién quan dén
thiéu ngu. Nghién ctru ve giéiq ngl clia cac tai xé
19 quéc gia chau Au cho thiy, ty 1& budn ngi
khi 1ai xe cao, trung binh 17%. Trong d6 10,8%
ngudi budn nga khi 14i xe it nhit mot 1an trong
théang, 7% timg gdy tai nan giao thong do budn
ngu, 18% suyt xay ra tai nan do budn ngu”. [2]

Viéc canh bao sém tinh trang budn ngii cua
14i xe s& han ché dugc rat nhiéu rui ro, dam bao
tinh mang va cua cai. Do d6, viéc phat trién
céc mg dung dé canh bao kip thoi tinh trang
mat tap trung vi budn ngt cta nguoi lai xe 1a
rat can thiét.

2.Cac phu’O'ng phap thuc hién

Trén thé gidi va Viét Nam dé ap dung nhiéu
phuong phap khac nhau dé giai quyét viéc
canh bao su mat tap trung do buon ngu cua lai
xe. Nhimng phuong phap chi yéu d6 1a: dya vao
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Hinh 1: M6 hinh hé théng canh bao lai xe ngt gat [1]

sinh Iy nguoi 1ai xe va dua vao hoat dong, phan
tg diéu khién xe ctia nguoi 1ai xe.

2.1. Phwong phdp dwa vao sinh ly nguwoi
laixe

Day la phuong phap cho dd chinh xac cao
va duogc thuc hién qua hai ky thuat sau:

- Ky thudt thir nhdt: Theo ddi, danh gia cac
thay d6i vé sinh 1y ctia ngudi 14i xe nhu sy thay
doi nhip tim, sdng nao va nhay mit. Dé thuc
hién k¥ thuat nay, cac thiét bi s& duoc gan truc
tiép 1én co thé nguoi lai xe. Do d0, chung giy
cam giac kho chiu cho nguoi 1ai xe. Mat khac,
trong qua trinh hoat dong co thé xuit hién mo
hoi trén bé mat da lam giam dg chinh xac cua
cac thiét bi.

- Ky thudt thir hai: Day la phuong phap xac
dinh va do luong su thay doi trén co thé nhu tu
thé ngoi, vi tri nghiéng dau, trang thai nham
hodc mo mat, cir dong miéng cua lai xe. Voiky
thuat nay thi khong can tac dong truc tlep vao
co thé ma sir dung céc thiét bi ghi hinh dé ghi
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lai cac thay d6i do.

2.2. Phuwong phap dwa vao hoat dong va
phan ieng diéu khién xe ciia ngwoi ldi xe

Day 1a k¥ thuat dugc thuc hién bang cach
theo ddi chuyén dong cua tay l4i, phanh xe, tc
d6 xe, su di chuyén sang ngang,... Phuong
phap nay ciing khong truc tiép tac dong vao
nguoi lai xe, tuy nhién n6 lai han ché boi loai
xe va diéu kién li xe.

3. Cac hé thong canh bao lai xe ngi gat
[3]

Hién nay, cac hé thong canh bao ngu gat
duogc st dung rong rii & mot s6 nudc trén thé
gioi co hai dang: dang deo 1€n tai lai xe va dang
gan trén xe nhu mot hé thong hd tro ngudi 1ai
nhan biét dau hiéu budn ng.

3.1. Dang deo lén tai ldi xe

V& ciu tao, hé thdng chong ngu gat deo tai
duoc lam tir vat liéu déo siéu nhe voi phén moc
cai qua tai giéng nhu tai nghe nhac headphone.
Khi dugc kich hoat, chuc nang cam bién bén
trong may s& do goc vudng khi dau thflng.
Thiét bi bao dong thong béo goc do & murc 0"
khi 141 xe tinh tdo (dau gitr & tu thé thang). Khi
ngudi 1ai co dau hiéu ga gat, dau nga xuong,
goc do ctia may cam bién tu dong ting tir 0 -
15" hay 30", may 1ap tre phat am thanh dé canh
bao ngudi dung. Am thanh nay duoc thiét 1ap
du 16n dé danh thire 14i xe song khong qua chéi
dé tranh tinh trang ngudi deo choang tinh va
nhan nhdm ga hay bé vo lang do giat minh.

Mot sé hing san xudt: Nap Zapper 1, No
Nap, Doze Alert.

Uu diém: nho gon, d& dang st dung, gid ca
vira phai. ‘

Nhuweoe diém: c6 thé canh béo trong nhiing
truong hop khong mong mudn hodc giy giat
minh cho l4i xe khi am lugng qué cao.

3.2. Dang lip dit trén xe 6 to

Dang nay thi cac thiét bi duoc lap dat trén
xe 0 t6 voi hé théng camera va man hinh cam
bién.

Mot s6 hing xe ndi tiéng dang st dung hé
thdng canh bao ngt git dang nay:

- Hang Mercedes-Benz: thiét bi Attention
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Hinh 2: Hé théng canh bdo ngu gat deo tai

Assist st dung bo diéu khién dong co dé giam
sat cac thay doi vé dléu khién v6 ling va hanh
vi i xe cua ngudi ngdi trén xe, bao dong khi
can thiét.

- Héng Lexus: gan camera tai bang tap 16
dé quan sat guong mit cta lai xe thay vi hanh
vi cua nguoi do, canh bao 1ai xe khi phat hién
dau hiéu budn ngu.

- Hang Volvo: hé thong Driver Alert
Control ciing chinh 14 hé théng canh béo sai
lan: giam sat va ho trg 14i xe di ding lan dudng,
canh bao khi phat hién dau hiéu 1an lan.

Céc hé thong canh bao ngu gat lip dit trén
bt c6 cac uu va nhuge diém sau:

Uu diém: cho d6 chinh xac cao

Nhurge diém: 1ap rap va cai dat phuc tap,
gia thanh cao.

4. Pé xuit phwong phap xiy dung ing
dung

Sau khi nghién ctru cac phuong phép thuc
hién tmg dung canh bao lai xe ngu gat va can
ctr vao diéu kién thuc té linh vuc dang cong tac
dé dé xuat phuong phap canh bao lai xe ngu gat
dua vao nhan dang cu chi khu6én mat. Phuong
phap nay chu yéu tap trung xir ly cir chi cua doi
mat, cy thé 1a mirc d6 nhim mo mat dé tir d6
duaracanh bao.

4.1. Mé hinh d@é xudt ciia irng dung

V&1 mo hinh trén, hé théng dugc xay dung
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v6i 3 khéi chire ning chinh 1a: Khéi thu nhan
hinh anh (camera), khdi nhan dién (khuon mat
vamit), khéi canh béo (xac dinh trang thai nga
gatvaphat thong tin canh bao).

4.2. Cong nghé sirdung

Ung dung duoc xay dung trén co'sé:

- Ngon ngtr 1ap trinh C++.

- Thu vién ma ngudén mé OpenCV.

- Bd phan loai Haar Cascade Classifiers.

4.3. Trién khai ieng dung

a. Thu nhdn hinh anh va tién xir 1y

Hinh anh dau vao dugc thu nhan boi
camera, sau do phan tich video thanh cac
khung hinh va chuyén tit ca hinh anh vé anh
xam.

b. Nhan dién [4]

* Nhan dién khuon mat

- Khoi tao bo do tim khudn mét

Mai ngudn mé OpenCV di tich hop nhiéu
phan loai (Classifiers) phuc vu cho viéc huén
luyén nhan dang khudn mit, mét, nu cuoi,...
Do 1a nhitng file XML dugc luu trit trong thu
muc: opencv/data/haarcascades.

O day str dung cac bo phan loai sau day:

* haarcascade_frontalface alt tree.xml:
b6 dit liéu huan luyén (training) cho qua trinh
XU Iy mat.

* haarcascade _mcs lefteye.xml,
haarcascade eye tree eyeglasses.xml,
haarcascade_eye.xml: cac bd dit liéu huin
luyén (training) cho qua trinh xir Iy d6i mit.

- Thuc hién do tim khuon mat

Phuong phap nhan dién khudn mat dwa vao
dac trung Haar-like két hop Adaboost dugc cai
san trong b thu vién OpenCV. Pé sir dung
phuong phéap nay trong OpenCV, chuong trinh
da st dung ham detectMultiScale.

Ham detectMultiScale sau khi tim kiém
xong s& tra vé bo gia tri gdm toa do gbe cua
khung chtra khuén mat x,y; chiéu dai, rong cua
khung w,h. Cac gia tri nidy nim trong mang
faces. Str dung cau trac lip dé duyét qua toan
bd cac b gia tri nay, voi mdi bd gia tri ta dung
ham rectangle dé v& mot hinh chit nhat 1én anh
ban dau img vé6i toa 6 2 diém trai trén va phai

Hinh 3: So 6 md phdng hé thong thiét bi Attention Assist
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Hinh 4: So d6 m6 phdng hé thong canh bao ngu gat
trén xe hang Lexus

dudi: (x,y), (x+w,y+h). (0,255,0) 1a mau s€ v&
hinh chir nhat.

- Hién thi két qua do tim

Dé hién thj két qua do tim khudn mat goi
ham hién thi anh cv2.imshow().

* Nhan dang doi mét

Sau khi xac dinh dugc khuon mat, viéc tim
kiém mét dugc thue hién trén cac khudn mat da
tim thay chir khong phai quét toan b anh ban
dau nhu tim kiém mat. Tuong tu, tim kiém va
v& khung hinh chit nhat chira mat vi mot mau
khéc.

c. Canh bao

* Phat hién trang thai nhip nhay ctia mét

Dé phat hién trang thai nhdp nhay mit (eye
blinking detection), can biét trang thai hién tai
ctia mat 1a dang mé hay nhdm (open/closed).
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Trong hé thong nay, qua trinh d6
s€ dugc thuc hién nhu sau:

- Néu d6i mat thay doi tir trang
thai nham mat sang mé mat, thi hé
thong s& xac dinh d6 1a mot cai nhay
mat.

- Va néu trang thai cia mat tiép
tuc nham trong mot khoang thoi
gian nhat dinh (2 gidy trong hé théng
nay va co thé tuy chinh de phu hop
diéu kién thuc té), thi mét s& duoc
phathién la nham.

OpenCV hd trog mot sé bo huan luyén
(traning) c6 thé phat hién déi mat trong hai
trang thai khac nhau nhu sau:

- Phat hién mat & trang thai nham hodc mo:
V6i bo traning cascade dau  vao la
haarcascade _mcs_lefteye.xml va
haarcascade_mcs_righteye.xml.

- Chi phat hién mét & trang thai
dang mo: Vi b traning cascade dau
vao la haarcascade eye.xml hodc
haarcascade _eye tree eyeglasses.x
ml (st dung cho truong hop c6 deo
kinh).

* Phat hién va canh bdo tinh trang
budnngn

Chuong trinh s€ thuc hién thuat
toan xac dinh trang thai nhap nhay mat trén
sudt thoi gian thyc dé co thé canh bao neu
nguoi lai xe roi vao trang thai budn ngi va mat
tap trung. Bat ctr khi nao phat hién 1ai xe dang
nhim han mét, hé théng s€ kich hoat am thanh
canh bao va dong thoi tiép tuc theo ddi. Sau d6
néu trang thai mo mat cta ngudi lai xe dugce
phat hién trd lai, chuong trinh s€ nguing canh
béo tiép tuc theo ddi.

5.Thao luiin va két luan

Sau qua trinh chay thur nghiém trng dung c6
thé rat ra mot s6 nhan xét nhu sau:

Uu diém: hé thong duoc xay dung dya trén
thu vién ma nguén m¢ OpenCV, tan dung cac
thiét bi hién c6 (camera hoac webcam) nén tiét
kiém kinh phi.

Nhurge diém: tng dung méi chi chay thu
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Hinh 5: M6 hinh dé xuat cla ting dung

nghiém trén cac mdy tinh ca nhan. Ung dung
cho két qua khong chinh xac khilaixe deokinh
ram, c6 anh sang chiéu truc tiép vao kinh trang
ctia ngudi 1ai xe dang deo hoic chiéu tryc tiép

vao camera.

Hinh 6: Nhan dang khuon mat va doi mat
(a@-khong deo kinh, b - c6 deo kinh)

Hudng phdt trién: xay dung hoan chinh hg
thong co thé lap dat trén 6 td va phat trién g
dung trén cac thiet bi di dong thong minh m
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