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trong xe cho t3ixé va canh bao biang dén Hazard Lights cho cic xe xung
quanh. D& t3i tién hanh thir nghiém hé théng trong phong thi nghiém va bén
ngoai thuc té, két qua hé théng hoat dong dat dugc cac muc ti€u dé ra ban
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Research design and manufacturing control system
programming anti- drowsy for car drivers

Lwong Tuén Nghial, L& Vin Thoai?, Nguyén Vin Nhanh®"

Trudng Pai hoc Giao théng van tai Thanh phé HS Chi Minh
2Trudng Pai hoc Nguyén T4t Thanh

3Truong Dai hoc Cong nghé Thanh phé HO Chi Minh

“Email lién hé: nhanhdgt@gmail.com

Tom tit:

Noi dung bai bao trinh bay két qua viéc nghién cau thiét ké, ché tao va lap trinh diéu khién hé théng canh béo
chéng ngu gat tai xé 6 t6. D& tai da tham khao, xac dinh nhiing biéu hién va dic trung co ban cua trang thai budn
ngu bang phuong phap st dung camera thu hinh anh giam sat khuén mat caa tai xé 6 to. Sau khi phat hién tai xé
c6 dau hiéu nga gat, khdi xi ly trung tim s& xuét tin hiéu dén thiét bi canh bao, bao gdm canh bao bing &m thanh
bén trong xe cho tai xé va canh bo bang dén Hazard Lights cho c4c xe xung quanh. Dé tai tién hanh thir nghiém
hé théng trong phong thi nghiém va bén ngoai thyc té, két qua hé thong hoat dong dat dugc cac muc tiéu dé ra ban
dau.

Tir khoa: Trang thai buon nga; hé thong canh bao; chong ngu gat; xir ly anh; sir dung camera.

Abstract:

The content of the article presents the research design and manufacturing control system programming anti-
drowsy for car drivers. The topic has referenced and identified the basic manifestations and basic
characteristics of the state of sleepiness by using a camera to capture images of the driver's face. After
detecting the driver with signs of drowsiness, the central processing unit will output a signal to the warning
device, including audible warnings inside the vehicle for the driver and warning lights with Hazard Lights for
surrounding vehicles. The research conducts system testing in the laboratory and outside, the results of the
system operation achieve the initial set goals.

Keywords: Drowsy state; warning system; anti drowsy; image processing; use the camera.

1. Giai thiéu ty hanh khach, trong d6 154,56 ty hanh khach
Theo Quyét dinh 356/QD-TTg cia Tha tusng U9 1Uan chuyén; khoi luong van chuyén hang
Chinh phu v& viéc Phé duyét didu chinh Quy 102 1.3 1y tan, trong d6 hang héa luan chuyen
hoach phat trién giao thong van tai duong bo Viét khOa}ng 73'32}3' tan; cac loai Aphu:ong tien 0 to
Nam dén nam 2020 va dinh hudng dén nam kh(,)ang 3,2 den 3’5A trAleu' chiee, ‘terrig dé 6 6
2030, v6i muc tiéu dé viéc van chuyén hanh k'hach I'<hoé.ng 14%, 0o tal 29% V"?wt? con 57A%’
khach va hang hoa dugc dugc dam bao an toan, tien tol Ioal. bo d‘én cé'c phuong tién 6 t0 khong
gia ca canh tranh va giam thiéu duoc tbi da tai dam bao voi ha tang giao thong dudng bd.

nan giao thong duong bo. Mot sé muc tiéu cu thé Theo thdng ké cia Cuc Pang kiém, tinh dén
trong Quyét dinh nay nhu: Van chuyén duoc 5,6  thang 03/2021, tong s6 6 t6 dang luu hanh trong
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ca nudc la khoang 4,3 triéu xe. Trong d6 6 t6 con
(tir 9 chd tré xudng) khoang 2,5 triéu chiéc; 6 t6
khach (tir 10 chd tré 18n) 190 nghin chiéc; 6 to tai
1,5 triéu chiéc; 6 td chuyén dung 38 nghin chiéc
va cac loai & td khac khoang 120 nghin chiéc.
Theo mét bao cao vé mdi lién hé giira thiéu ngu
va tai nan giao thong ctua Giao su GS.TS. Teofilo
Lee-Chiong - Trung tdm National Jewish Health
(Hoa Ky) trong mét hai nghi quéc té caa Hoi HO
hap cho biét: “Mgt trong nhitng nguyén nhan chu
yéu gay ra tai ngn giao théng trén toan thé gidi
1a do thiéu ngu, thiéu ngu: 1a nguyén nhan gay ra
khodng tir 10 dén 15% vy tai ngn giao thong.
Nghién cizu trén cc tai xé ai xe cia 19 nuwoc
chau Au cho thdy khoang 17% tai xé gap buon
Ngu khi lai xe tham gia giao thong, ddy la mot ty
|é ddng bdo déng vé tinh trang buon ngu khi 14
xe. Trong dé ty 1é buon ngu it nhat mét lan trong
mét thang chiém khodng 10,8%, ty 1 xdy ra tai
nan giao thdng do buon ngui khodng 7% va ty 1é
sdp xay ra tai ngn giao théng do busn ng chiém
khodng 18%”.

Véi yéu cau phét trién kinh té xa hoi, dong thoi
dap ung nhu cau di lai cua nguoi dan va van
chuyén hang héa, trong diéu kién ha ting giao
thdng nudc ta con han ché, nhiéu nha xe va tai xé
phai chay ca ngay Ian dém dé van chuyén mot
lwrong 16n hanh khach va hang hoa di kéem. Mat
do giao thong thudng ting dot bién vao céc dip
nghi I, ngay tét... cang 1am cho ty 1¢ tai nan giao
thong do viéc thiéu ngu cua cac tai xé cang thém
nghiém trong.

Chinh vi vay, dé gop phan giam thiéu tai nan
giao thdng do budn ngi gay nén, viéc nghién cau
ché tao va ting dung mot thiét bi dé phat hién va
canh bao trang thai nga gat cua tai xé 1ai xe rat
thiét thuc, 12 mot trong nhitng giai phap gitp cho
tai xé diéu khién xe duoc an toan khi luu thong
trén dudng, dac biét 1a trén cac tuyén duong dai
va vao céc dip nghi I, tét.
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2. Phwong phap nghién ctru va giai quyét van
dé

Trong qua trinh thyc hién, nhoém tac gia da tham
khao va xac dinh nhimg biéu hién co ban va
nhing trang thai dic trung khi tai xé budn ngu,
bang phuong phap theo doi khudn mat cua tai xé
thong qua cac hinh anh thu duoc tir camera giam
sat. Nhimg nghién ctru vé biéu hién co ban co thé
sir dung dé phat hién budn ngi bang mi mat.
Nhom can xac dinh cac thong s6 k¥ thuat co ban
cho thiét bi giam sat trang thai budn ngi cua lai
xe trong diéu kién hoat dong ¢ Viét Nam gé)m:
cac tu thé cua dau khi chuyén dong, vi tri con
nguoi trén khuén mat dé biét mat nham hay mo,
dua ra mot s6 thong sé ki thudt co ban cho phan
ctrng thiét bi giam sat trang thai budn ngii cua tai
xé. Tir 6, nhém dua ra cac yéu té co ban dic
trung cho trang thai budn ngu cua tai xé, dat yéu
cau cho hé théng phan mém va phan cimg can
thyuc hién sau nay.

2.1. Xac dinh khudn mat lai xe

Hé thdng can xéac dinh goc toa &6 khudn mat hay
tur thé tai xé & vi tri tiéu chuan khi phat hién mat
& vi tri 6n dinh. Trong xtu ly anh thi goc toa do
cua frame anh s& duoc biéu dién theo hé truc toa
d6 sau (hinh 1):

o(x.y)

vy
Hinh 1. Goc toa d6 cta frame anh
trong hé truc toa do [1].

Ta goi Oo (X, y) la toa d6 goc cua khudn mat tai
xé & vi tri tiéu chuan. GAc toa do nay sé duoc xac
dinh khi tai xé ngdi vao vi tri lai cua xe trong
khoang thoi gian 10 gidy va vi tri twong doi 6n
dinh (hinh 2).



Nghién ctru thiét k&, ché tao va Iap trinh didu khién hé théng canh bao chdng ngu gat tai xé o to

Truc b dinh xac

:FOLu (X; 3“) d]_.nh ‘-']:. tri chuin
X
Khudn mat
nghiéng sang Height
trai

Truc ¢é dinh xac

dinh vi tri chudn _
y Width

Hinh 2. Khuén mat & vi tri chuan [1].
Mubdn xac dinh dugc vi tri khudn mat tai xé can
dua vao do léch cua khudn mat tai vi tri hién tai
so v6i khudn mit ¢ vi tri tiéu chuan nhd cong
thirc sau:

Truc Ox biéu dién cho truc ngang (bén trai,
bén phai) ta co:

AFx1 = FruX = FOrux, 4Fx2 = FruX — FORyX

Trong do:

AFx1 va AFx; 1 d6 léch cua dau tai xé so véi
vi trf tiéu chuan;

FLux: Toa @ x cta canh trén bén trai khudn
mat & vi tri hién tai;

FOLuX: Toa do x cua canh trén bén trai khudn
mat & vi tri tiéu chuan;

FruX: Toa do x cua canh trén bén phai khuén
mat & vi tri hién tai;

FOruX: Toa dd x caa canh trén bén phai khudn
mat & vi tri tiéu chuén.

Néu AFx1 < width* o va AFx2 < width* a thi
khudn mat quay sang bén trai, voi a = 0.25, la ti
1€ @6 léch vi cua khudn mat so vai vi tri tiéu
chuan do thyc nghiém c6 duoc (hinh 3).

Fru (%, y) Fra (X, ¥)
X
Khuoén mat
nghiéng sang Height
trai
y Width
Fra (%, y) Fra (%, ¥)

Hinh 3. Khudn mat quay sang trai [1].

Néu AFx1 > width* a va AFx2> width* a thi
khuén mat quay sang bén phai, véi a = 0.25, la ti
l& 3o léch vi ctia khudn mat so vai vi tri tiéu chuan
do thuc nghiém co6 dugc (hinh 4).

Fr(x,y) Fr (x,¥)
X
Khudn mat
nghiéng sang Height
bén phai
v Width
Fra(x, v Fra (X, ¥

Hinh 4. Khuén mat quay sang phai [1].

Trong truong hop ¢d nhiéu khudén mat nam trong
viling quan sat cia camera, hé thong str dung thuat
toan dugc cai dat dé tinh toan dién tich va toa do
nhitng khudn mat phat hién duoc. Sau do, xac
dinh khuén mat c6 dién tich 16n nhat, thuc hién
thuat toan xac dinh viing mét va con nguoi trén
khuén mat Ién nhat nhiam khir nhiéu nhiing
khudn mat ngdi phia sau hay bén canh l4i xe.

2.2. Xac dinh viing mét, mi mét va con nguoi

Dua trén toa do vung mat va miii sau khi phong
anh xac dinh dugc viing mit va con nguoi cua lai
xe, tir d6 xac dinh duoc trang thai mat cua tai xé
dang nham hay m& dé dua ra canh bao budn ngu
trong truong hop mét nham.

Dé xac dinh mat nhim hay mo trudc tién xac
dinh duoc vung mat sau d6 xac dinh con nguoi.
Vi tri con nguoi khi mat mé va mat nham duoc
md ta trén hinh 5 va hinh 6 véi céc théng sé dic
trung.

Viing gitta mi mét trén Ving gifra mi mét trén

td1 chdn may bén tral td1 chan may bén tral
Viing mat trai Ving mét phai
. : [ [
chtra con nguoi -"Tj:- -CT'Z- chira con ngwot
Con nguoi bén trat Con ngrrot bén phat

Hinh 5. Vi tri con nguoi
trong trudng hop mét dang mo [2].
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Ving gitta mi mét trén Viing giita mi mét trén

td1 chdn may bén trai té1 chan may bén trai

Viing mit trai [®) @ Viing méat phai

chira con ngroi chita con nguoi

Con nguoi bén trai Con nguoi bén phat

Hinh 6. Vi tri con nguoi
trong trudng hop mét dong [2].
Dua vao toa d6 vung mat va miii dugc phong Ién
thi cong thire xac dinh toa do viing mat duoc tinh
nhu sau:

Chiéu rong va cao ving mat:

He = Fheight *a * 0.01

We = Fwidth *$ * 0.01

Hoac

He = Nheight * o * 0.01

We = Nwidth * 4 * 0.01

Trong do:

a=353=30

He, We lan luot 12 chiéu cao, chiéu rong ving
mét. Fheight, Fwidth lan luot Ia chiéu cao, chiéu
rong vung mat.

Nheight, Nwidth lan Iuot 1a chiéu cao, chiéu
rong ving miii phong 16n dé xac dinh viing mit.
Véi o *0.01 va f* 0.01 1a ti 1& ciia ving mat tai
xé 50 sanh véi viing mat xac dinh duoc, ti 16 nay
c6 dugc nho thuc nghiém.

Xac dinh vj tri con nguoi theo ti 16 ving mat
vira xac dinh duoc. Néu con nguoi nim giira
ving mi mét trén t6i chan may thi mat dang ¢
trang thai dong (nham mat), néu con nguoi nam
trong ving mit chira con nguoi thi mit dang &
trang thai mo.

2.3. Xay dyng lwu dd thuat toan xir ly

Luu d thuat toan dé xac dinh dugc ving mat va
Vi tri con nguoi trinh bay trén hinh 7.
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Bit dau

|

Phat hién
khuon mat

Phat hién
ving mét
Xac dinh vj tri
con nguci

|

Kiém tra
trang thai
mat

Dura ra canh
bdo tai xé
ngu ngét

Miit

Miit
0 nhiam

mo

Hinh 7. Luu d6 thuat toan xéac dinh
ving mét va con nguoi.

Trén co s& cac tinh ning va thong sb phan ctng
cua thiét bi, so @6 khéi cua thiét bi phét hién va
canh béo trang thai budn ngua duogc dé xuat nhu
tai hinh 8.

Kh3i ngudn

|

| B xtr ly trung tam
cPU

Kh&i hién thi
(Man hinh LCD)

Khéi canh bao
(4m thanh,
anh sang,...)

Tin hiéu
dau vao
(Camera)

Hinh 8. So d6 khéi thiét bi phat hién
va canh béo trang thai ngu gt.
Bo xir Iy trung tm: Phan co ban cua thiét bi 1a bo
xu ly trung tdm (CPU) thuc hién trén chip hoac
board duoc lua chon théng qua thir nghiém xac
dinh cac théng sb dat chi tiéu dé ra.

Bo tin hiéu dau vao tir camera dé nhan dang
trang thai khuén mat.

Khéi canh bao: Phat ra tin hiéu dé canh bao
khi nhan dugc thong tin tir CPU.

Khéi ngudn: Lay tir ngudn 12/24 VDC cua xe.

Khéi hién thi: Hién thi thong tin cua hé théng
trong qua trinh hoat dong.
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Hinh 10. Khdi nhan tin hiéu.

3. Két qua va thao luan
3.1. Xay dwng kich ban thuc nghiém

Dé kiém tra hoat dong thiét bi canh bao budn ngu
cua tai xé can phai xay dung kich ban hop ly cho
phép danh gia day du cac théng s6 cua may theo
céc tidu chuan ding ky.

biéu ki¢n thuc nghiém

e Dat may camera thu thap tin hiéu trén xe 6
t6 04 chd & khoang céch téi da 60 cm so véi
khubn mat;

e Thyc nghiém trong diéu kién xe dung, xe
chay khi cé &nh sang “ban ngay” va khéng c6 &nh
sang “ban dém”;

e Két qua hién thi tai chd qua hé théng canh
bao &m thanh ddng thoi dugc kiém tra trén may
tinh két ndi khong day cho mdi lan thir nghiém.

Cac kich ban do dac

e Céc thdng sb kiém tra: Hé thong can canh
bao theo 05 thdng sb;
e Mit nhiam, xtr ly 1,5 giay;
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e Mit khong chép trong 5 gidy va tu thé dau
tai xé thay doi;

e Goc nghiéng cua dau hon 30° do ngu guc;

e Guc dau huéng vé phia truge trong khoang
3 giay;

e Khong thay d6i tu thé vung dau trong
khoang 5 gidy (¢ vi tri khdng chuan) va mat
khong chap trong vong 5 giay.

3.2. Kiém tra tai phong thi nghiém
Céc ndi dung kiém tra

e Kiém tra ¢ diéu kién c6 dinh may va nguoi
khi ban ngdy va ban dém dé danh gia anh hudng
chiéu sang;

e Kiém tra cac dbi twong cd thé hinh khac
nhau dé xac dinh may lay chuan — cap nhat khudn
mat lai xe ding (trong 10 gidy);

e Kiém tra ¢ diéu kién cé dinh may trén xe va
ngudi ngdi & vi tri 14i khi ban ngay va ban dém
dé danh gia anh huéng chiéu sang;

e Kiém tra cac dbi twong cd thé hinh khac
nhau (tang ngudi gay, tang nguoi co bip, tang
ngudi béo) dé xac dinh may lay chuan - cap nhat
khudn mat lai xe dang (trong 10 giay).

Két qua thir nghiém: Cac két qua thuc
nghiém c6 dinh may va ngudi trong phong thi
nghiém c6 do chinh xac hon 90%. Tuy nhién két
qua nay 1a trong diéu kién 1y tuong, anh sang du.
Viéc kiém tra trong phong thi nghiém chi c6 tac
dung dé diéu chinh may, thir nghiém phan mém.

3.3. Kiém tra trén thuc té

Dit hé thdng trén xe Kia Morning, & khoang cach
50 cm so vai khudn mat, theo goc hudng camera
I1én khudn mat.

Hinh 11. Thir nghiém thyc té.
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Thuc nghiém trong diéu kién xe ding, xe chay &
diéu kién c6 anh sang “ban ngay” va khéng c6
anh sang “ban dém”. Két qua thuc nghiém tong
hop duogc trinh bay trén bang 1.

Bing 1. Bang tong hop két qua do thuc té.

Xe dirng Xe chay Xe dirng Xe chay

.. z Can
Tai xé béo ban ban ban ban
ngay ngay  dém dém
Taixé CO 91.10% 87.70% 87.80% 87.80%
1 Khong 8.90% 12.30% 12.20% 12.20%
Taixé CO 91.10% 88.80% 88.90% 88.70%
2 Khéng 8.90% 11.20% 11.10% 11.30%
Taixé CO 90.00% 88.50% 88.80% 87.70%
3 Khéng 10.00% 11.50% 11.20% 12.30%
Trung CO 90.73% 88.33% 88.50% 88.07%
binh Khong 9.27% 11.67% 11.50% 11.93%

Két qua cho thay hé thdng phat ra canh bao khi
phat hién lai xe nga gat hoat dong on dinh, nhat
la vao ban ngay, trung binh dat 90,73%. Khi xe
chay va hoat dong vao ban dém, hiéu qua hoat
dong c6 thip hon doi chat, dat trung binh
88,07%.

4. Két luan va hwéng phat trién
4.1. Két luan

Nhom téc gia da thyuc hién thiét ké ché tao, lap
dat thir nghiém va hoan chinh thiét bi, tién hanh
lap rap va thyc nghiém trén xe. Céc két qua phat
hién budn ngi véi xac suit cao, trung binh 1a
90%. C4c thir nghiém duoc tién hanh thyc hién
vO1 cac ngudng ¢ nhitng vung phat hién giap
ranh. Néu dit ngudng ra bién ciia ving nay, xac
sudt phat hién c6 thé cao hon.

Mirc do phat hién trang thai budn nga khong
thé dat 100% vi nhimng 1y do sau:

e Cuong d6 anh sang c6 anh hudng dén qua
trinh phat hién giam sat trang thai dau ciing nhuw
ving mat cia thiét bi. Néu di chuyén trong anh
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sang ban ngay déu, hodc dém tdi, s& dam bao phat
hién dung trang thai budn nga. Tuy nhién, khi
anh sang thay doi dot ngot, hé can thoi gian khoi
dong va 6n dinh LED hong ngoai, nén s& ting
thém thoi gian cho bd xtr 1y. Vi vay s€ co trudong
hop xtr Iy nham mét 1au hon 1,5 giay.

e Trong diéu kién mit duong khong bang
phang din dén xe rung khién co thé va dau bj lic
nén viéc giam sat thiét bi anh huong din dén bao
dong sai. Co thé tai xé bi nghiéng do quén tinh
khi xe chay qua cac khiic cua dan téi viée canh
bao thiét b trd nén nhiéu.

e Tai xé deo mit kinh din dén viéc giam sat
ving mét khong duoc chinh Xac.

4.2. Hwéng phat trién

Can nghién ctru cai tién dé hé thdng hoat dong 6n
dinh cao ké ca khi xe chay trén nén duong giao
thong khong dugc tét. Dé tang hidu qua cia hé
thdng khi lap dat trén xe thyc té va phat hién tai
xé c6 dau hiéu nga gat, ngoai viéc canh béo bang
anh sang va loa am thanh nhu nghién ctru da thuc
hién, hé théng canh bao can b sung thém tinh
nang vo hiéu hda chan ga va hé trg phanh xe mot
céch ty dong dé dam bao an toan cho tai xé, ngudi
tham gia giao thong khac.
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