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Toém tat - Bai bao trinh bay két qua nghién clru mét trong cac &ng
dung ctia hé théng giao théng théng minh (ITS) trong quan ly va kiém
soat hoat déng giao théng van tai. Cac tac gia da xay dwng hé théng
thong tin nguoi lai vai chire néng canh bao cho nguwdi tham gla giao
théng vé cac sw cb giao théng, Un tac giao thdng, nguy co xay ra tai
nan giao théng khi ngudi lai vieot qua tée do cho phép hay di chuyén
qua cac khu virc nguy hiém. Hé thdng canh bao nay da st dung téng
hop cac ngdn ngi lap trinh khac nhau nhw Java, HTML, JavaScript,
PHP, XML, ... va dwoc tich hop véi cac thiét bj di déng nhuw dién
thoai, may tinh bang. Do d6, hé théng dwoc cai dit dé dang va gitp
ngwdi st dung phwong tién giao thdng giam thdi gian di lai, giam
nguy co’ xay ra tai nan giao thdng, nang cao tinh hiéu qua, tién nghi
clia hanh trinh va an toan khi tham gia giao théng.

T khéa - giao thdng thdng minh; canh bao giao théng; sw cb giao
thong; tai nan giao thdng; Un tac giao thong; thdi gian hanh trinh;
an toan giao thdng; quan ly giao thdng; diéu hanh giao théng.

1. Pat vin dé

Un tic giao théng (UTGT), tai nan giao thong (TNGT)
trong d6 thi ludn la nhitng van dé cip béach cua toan xa hoi,
1a van & ma moi ngudi dan trong d6 thi déu phai d6i mat
hang ngay, gay ton that vé cling 1on cho kinh té xa hoi cua
ca nudc. Trong nhirg nam vira qua, nhiéu giai phap, chinh
sach ciing nhu cac nghién ctu [3] da duoc thuc hién quyét
liét v&i muc dich giam tai nan va Un tic giao théng & nhiéu
d6 thi trong ca nudc.Ching ta cling da trién khai nhiéu giai
phap nhu céc giai phap k¥ thuét, cac giai phap chinh sach
quan 1y phuong tién, cAc giai phéap thé ché, tuyén truyén,
cudng birc,...Bén canh d6, cac giai phap ung dung cong
nghé thong tin (con goi la giao thdng théng minh - ITS) dé
quan 1y, diéu khién giao théng ciing di duoc 4p dung & mot
s6 thanh phd, dién hinh nhu hé théng VOV & Ha Noi va TP
Hb Chi Minh. Tuy nhién hé thong nay van ton tai khé nhiéu
han ché nhu doi hoi s6 lwgng 16n phéng vién, cong tac vién,
ky thuat vién tac nghiép; thong tin dén nguoi 1ai khong c6
tinh chon loc ma théng thudong ngudi 1ai phai tu chon loc
nhitng thong tin can thiét vi minh; ngoai ra, khi sir dung
hé thong VOV giao thong, nguoi lai s& phai nghe ban tin
VOV giao théng sudt ca hanh trinh 1am giam cac tién ich
cua hanh trinh,...Hon nira, nhitng tng dung nay chi dung
lai 6 quy mo nho l¢ te, chua phd bién trén dién rong nhu &
céc quéc gia phat trién. Do do, viéc nghién cuu tng dung
cdng nghé thong tin trong quan 1y, diéu hanh giao thdng,
hay xay dung hé théng canh bao Un tic, tai nan giao thong
va cung cip thong tin vé su ¢6 giao thong d6 dén voi nguoi
lai (con goi la giao thong thong minh - ITS) la rat can thiét
nhiam ngin ngira hién twong Un tic giao thdng va giam
nguy co tai nan giao thdng, giam thoi gian di lai, ting tinh

Abstract - This paper presents an application of intelligent
transportation systems (ITS) in the management and control of
transport operations in urban areas. Specifically, the paper has
built the driver information system with the function of warning
transport users of traffic incidents, traffic congestion and traffic risks
when drivers exceed speed limit or are moving through dangerous
areas. This system has used the total of different programming
languages such as Java, HTML, JavaScript, PHP, XML, ... and also
has the ability to integrate with mobile devices such as mobile
phones, tablets. Therefore, it is easy to be installed and help users
reduce travel time and potential traffic accidents, improve the
efficiency and the convenience of journeys and the safety of traffic
participants as well.

Key words - intelligent transportation system;traffic warning; traffic
incidents; traffic accidents; traffic congestions; travel time; traffic
safety; traffic management; traffic operation.

hiéu qua va tién nghi cua hanh trinh, tinh an toan khi tham
gia giao thong, gop phan nang cao hiéu qua khai thac cua
toan mang ludi giao thong do thi.

Hé théng canh bao nay duoc xay dung trén co so dit
lieu khao sat vé diéu kién duong, diéu kién giao théng va
diéu kién td chirc, diéu khién giao thong cua cac do thi, két
qua dugc ung dung thir nghiém cho mang luéi giao thong
thanh phd Da Ning, ngoai ra chuong trinh ciing duoc trién
khai tng dung rong réi cho cac thanh phé khac voi co s
dir liéu vé mang ludi duong cu thé cua cac thanh phé do.

2. Céc két qua nghién ctru
2.1, T67ng quan vée hé théng

Vé6i muc dich hd tro nguoi l4i ¢6 nhitng thong tin can
thiét dé chuyén di duoc an toan, hiéu qua va nhanh chéng,
toan b hé thong duoc thiét ké gom céc chirc nang chinh
nhu: canh bao khi nguoi sir dung di qua toc do cho phép,
canh bao khi nguoi sir dung di vao huéng c6 Un tic giao
thdng, canh bao khi nguoi s dung di vao khu vuc nguy
hiém (bao gom ndt giao thdng nguy hiém, doan duong
nguy hlem diém nguy hiém trén mot doan duong va duong
cong nam c6 ban kinh nho, tim nhin han ché...).

Hé thong gom 2 phan chinh 1a chuong trinh trén dién
thoai di dong vai hé didu hanh Androit va Website quan tri
mang. Trong d6, website dugc thiét ké véi cac chirc ning
chinh sira, hién thi, luu trir d& dang giup ngudi diéu khién
phuong tién c6 thé thao tac véi co sd dit liéu va cap nhat
dir liéu lién tuc theo thoi gian. Cu thé nhu:

- Nguai ding ¢6 thé thém, sira, x6a cac vi tri nguy hiém,
vi tri On tac thdng qua cAc thao tac tryc quan trén ban do.
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Chuong trinh canh béo sy c6 giao thng
va ngin ngifa tai nan trén thiét bi Android
Ngdn ngi lap trinh: Java

Hinh 1. So'd6 chung ciia toan hé thong canh bdo in tdc va tai nan giao thong

- Théng tin vé céc vi tri nguy hiém, vi tri Un tic dugc
thé hién duéi dang danh diu (marker) trén ban db va c6 thé
quan ly théng qua bang biéu.

- Thong tin dugc cap nhat 1én server luu trir sau khi
nguoi diéu khién cap nhat dir liéu trén website.

Ngdn ngir 1ap trinh dugc sir dung 14 t6 hop cua nhidu
ngon ngir, mdi ngdn ngit phu trach mot chic ning riéng
trong hé théng. Ching han nhu: HTML (Hyper Text
Markup Language) la "ngén ngir danh du siéu vin ban"
¢6 chtrc ndng tao nén cac trang web véi cac mau thong tin
duogc trinh bay trén World Wide Web hay CSS c¢6 chiic
ning miéu ta cach trinh bay céc tai liéu viét bang ngdn ngir
HTML va XHTML, ... (Hinh 2).

« # Android </>

‘E?/D =! Studio g
<xml />

Hinh 2. Ngén ngit ldp trinh img dung trong hé thong
Co s¢ dit liéu trong hé thong dwoc cap nhat lién tuc va
duoc quan tri thdng qua website truc tuyen.
So db chung toan hé théng canh bao un tic va TNGT
duoc thé hién trén Hinh 1.
2.2. Co 56 ly thuyét va co sé dit ligu hé thong

JavaScript

2.2.1. Tai nan giao théng va tiéu chi xac dinh diém den
Cho dén nay, van chua co tiéu chuin hay khéi niém
chinh thirc nao vé& diém den. Tuy nhién, dé c6 co s& cho
chuong trinh thiét ké, c6 thé khai niém nhu sau:
- Tai nan giao thdng la sy cé bat ngd xay ra ngoai y
mudn chu quan cia ngudi didu khién phuong tién giao

thng khi dang di chuyén trén duong, do vi pham céc quy
tac an toan giao thong hay do gap nhitng tinh huong, su c6
dot xuat khong kip phong tranh, gay nén thiét hai nhat dinh
veé nguoi va tai san [3].

- Piém den 1a vi tri hay khu vuc nguy hiém ma tai d6
thuong xay ra tai nan giao thong [1, 2]. Cac diém den
thuong la cac khu vue dong dan cu doc hai bén duong, cac
nat giao théng ‘cé mat d6 qua ‘Iai 16n, cac duong cong ¢6
ban kinh nho, tam nhin hai chiéu han ché...

Piém den dugc xac f;ﬁnh dua trén cdc tiéu chi nhu s
lugng nguoi bi thuong, s6 ngu(‘ri Chét va thiét hai vé 'Eai san,
va dugc phan loai theo chi s6 BS, gom ¢6 céc loai diém den
nhu sau [4] (Hinh 3):

- Piém den tuong (tng voi chi s6 BS =46 + 69 (twong
duong 2 + 3 nguoi chét).

- Diém den rét nguy hiém tuong (ing véi chi s6 BS = 70
+ 90 (twong duong 3 ~ 4 nguoi chét).

- Diém den dac biét nguy hiém tuong (ing vi chi s BS
> 90 (twong duong trén 4 nguoi chét).

BS = 9*1 + 23*D + (P/24)

I: tong s6 ngudi bi thuong;
D: Téng s6 ngudi chét;
P: Thiét hai vé tai san (triéu dong).

Chiéu dai doan duong ciia diém den 14 250m, twong img
vei thoi gian phan tng tam 1y 3s va toc d6 xe chay 120
Km/h (toc do 16n nhat).

D4i v6i nhimg doan tuyén ¢6 chiéu dai >250m c6 cac
dac diém hinh hoc va diéu kién 2 bén duodng twong tu nhau
va thuong xuyén xay ra TNGT, kien nghi st dung khai niém
“tuyén den”. Ti€u chi xac dinh tuyén den dua vao mat do
TNGT, cuthé la mat do TNGT trung binh/lkm cao hon 20%
mat do TNGT trung binh/1km cua chiéu dai toan tuyen.

Trong do:
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2.2.2. Un tdc giao théng va tiéu chi danh gid un tdic giao
théng ciia hé thong

Un tic giao théng (UTGT) hiéu theo nghia chung nhét
d6 1a trang thai dong phuong tién, nguoi tham gia giao théng
bi ngung tré, khdng thé Iuu thong dwoc hodc luu thong rat
cham hogc luu théng khong lién tyc béi vi luu lugng ngudi va
phuong tién tham gia giao thdng qua tai hozc xay ra su ¢ can
tré viée luu thong [3].

UTGT duoc danh gia thdng qua cac tiéu chi nhu: toc
do, thoi gian hanh trinh, thoi gian cho ket xe, Iuu lwong, hé
s6 mirc d6 phuc vy, ty 1& nhu cau, kha niang dap ung, chi
phi cho chuyén di bang phuong phap khao sat thuc nghiém.
Theo phuong phap nay, UTGT duoc chia thanh 3 cap do
nhu sau (Hinh 3):

- Un tic nhe: cac phuong tién cé thé di chuyén véi téc do
mong mudn (binh thudng), d6i lac phai di chuyén cham lai
hoac dirng. Néu ding lai & nlit giao thong diéu khién bang dén
tin hiéu, phuong tién c6 thé bang qua chi trong 1 chu ki dén.

- Un tic nang: & cip do nay, phuong tién s& thuong
xuyén di chuyén vai téc do trung binh, cho du c6 thé s&
phai dung do ket xe trong mot khoang thoi gian dai.

- Ket xe: e nay, phuwong tién sé phai dirng hoan toan
hodc di chuyén véi téc do rat cham trong khoang thoi gian
rat dai.

o—0—0

Diém den Diém den rat Diém den dédc
nguy hiém biét nguy hiém
Un tic nhe Un tic nang Ket xe

Hinh 3. Phan cdp d@é canh béo
2.2.3. Co s dir liéu vé tai ngn va un tdc giao théng

Céc s6 liéu lién quan dén tai nan va On tic giao thong nhu
Vi tri, mirc do thiét hai (nguoi va tai san), so luong tai nan, thoi
gian Un tac, ... duoc thong ké, thu thap theo so liéu thong ke
cua S¢ Giao thong, Phong Canh sét giao thong, ... hodc thong
ké tryc tiép théng qua hé théng camera CCTV quan sat.

Dit ligu thu thap duoc cap nhat tryc tiép va lién tuc vao
hé thong canh bao (website) bdi ngudi quan tri (tai trung
tam diéu hanh).

_Theo sb ligu thong ké cia S& GTVT thanh phé Da
Nang, trén dia ban thanh pho cp khoang 24 giao 16 xay ra
un tac va 20 diém den, duoc thé hién trén Hinh 4, Hinh 5.
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2.3. Chuwong trinh cinh bdo tn tic va tai nan giao thong
trén thiét bi cam tay

Chirc nang chinh ctia chuong trinh 1a dua théng tin canh
bao vé toc do (khi lai xe vuot qua tée do cho phép), diém
den tai nan giao thong va vi tri dang xay ra un tic dén voi
ngudi dung trén co s& xac dinh vi tri hién tai ciia nguoi
dung bang hé thdng dinh vi toan cdu (GPS).
2.3.1. Thuat toan chwong trinh

Yéu cau dit ra 1a ngudi di duong can biét trudce vi tri co
thé xay ra Un tic ngay trudc khi di vao doan duong tiép
gidp v6i khu vue un tic. Vi néu da di vao khu vuc nay thi
viéc quay dau xe 1a rat bat tién va giam chéat luong hanh
trinh. Tuy nhién, néu c4p nhat thong tin chi mang tinh chét
thong bao chung chung thi hiéu qua s& khéng cao. Do do,
phuong 4n thong bao ctia chuong trinh hé thong canh bao
nay 1a dua trén tuyén dudng hién tai d& canh bao vi tri Un
tac tiép theo (theo hudng di cua hanh trinh) ndm trén con
dudng d6 (néu c6). Vi cach nay, ngudi sir dung s& duoc
tiép can thong tin kip thoi va hoan toan tranh dugc céac vi
tri co thé xay ra un tic ciing nhu giam thiéu tai nan giao
thong tai cac doan dudong nguy hiém.

Tir yéu cdu trén, cac thudt toan ctia chuong trinh gdm
c6: thuat toan téng quat chinh cua chuong trinh (Hinh 6),
thudt toan canh béo vi tri Un tic giao thong (Hinh 7), thuat
toan canh béo vi tri nguy hiém (Hinh 8) va thuat toan canh
bao doan duong nguy hiém (Hinh 9).

BEGIN END
l Phét hién va canh bdo céc nguy co
. - Kiém tra cdc o R sy
Thong béo Két ndi kha thiat lap két ngi Bao gém phat hign un tac, phat hign vi
kiém tra cai e—faloe— dung +—1GPS, Internet (36 tri nguy hiém, phét hign doan dubng

dat - Wif) nguy hiém (trinh bay & 3 myc tiép theo)
lrlre [z}:e
Cép nhat co sb Co phién ban

dir lidu chuong e=trse— dil ligu mdi
trinh tir server

Canh bdo vugt Kiém tra
qué tdc do vuot qué tdc do

Xéc dinh vj tri hign

tai (Kinh do va Vi

dg) thong qua dinh
vi GPS

- Tinh todn Vector thé hién
huéng di chuyén
- Xac dinh tc do hién thoi

GPS thay ddi
trang thdi
(StatusChanged)

—Huo—>

Hinh 6. Thudt todn téng qudt chinh ciia chwong trinh
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Tinh todn vector huéng di
i = 0: «—— chuyén thong qua toa do 2
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4’1 la vector u trén dudng doé (A)
: Tim A[i] ¢6 R
i<A.Length =——falsg=——> nho nhat I
true 1
Tinh vector hgp thanh Xdc dinh tén dudng
‘ T bdi toa do hién thoi va Ali] = null dqi véi toa d§ vila
toa d0 clia A[i], goi la & vi trf cénh bdo nhéan dugc (st dung
vector v gdn nhdt != Afi] GIS)
I t
[e—false true
wx*vx > 0 L4 Nhan toa do vi tri
& wy'vy >0 Canh béo dén hign thoi
ngudi dung vi tri false
| un téc A[i]
true
: a—
Tinh khodng cach -
R gilia A[i] va vi END BEGIN
tri hién tai

Hinh 7. Thudt todn canh bdo vi tri im tic giao théng

Xac dinh tap hgp Xac dinh tén
= T céc vj tri nguy duding véi toa
I<A.Length() =001+ higm nim tén d6 vira nhan
false I dudng do (A) dugc (tir GIS)
END o] true I
Nhan toa d tir
Afi] nim & GPS
ialse niit giao thong ? "uel I
_ Distance =
Distance = 100 + ban i+ BEGIN
125m kinh nat
L |
Tinh khoang
cdch tu A[i] t6i ¥
vi tri hién tai | false
(goi 1a K) |
false
Vi tri canh béo Canh béo dén
Distance >= K 0dn nhét khong —true-» ngudi dung vi tri

phai 1a Afi] Ali]
|—lrue—’

Hinh 8. Thudt todn canh bdo vi tri nguy hiém

END BEGIN

]

\ Afi] 1= doan nguy
Ali] nam trong pham vi ~ L_yre o "higm cusi ciing Dua ra canh bio Nhan toa d9 ti
cua doan nguy higm duge cinh bao true—doan duding nguy G?’S

higm

false

true
Xc dinh tap hop doan Xéc dinh tén dubng voi
K i<A Length() i=0; «—— nguy hiém trén dudng «— vi tri hién tai (thng qua
| hién tai (A) GIS)
| I

Hinh 9. Thudt todn canh béo doan dwong nguy hiém
2.3.2. Hoat dong cua chuong trinh.

Dé co thé két ndi dén hé thong thong tin dia Iy va lay
thong tin toa do tir GPS, chuong trinh hoat dong doi hoi
phai c6 két noi Internet.

Chuong trinh c6 chirc nang hd tro “chay ngdm” ngay
ca khi ngudi dung tré vé man hinh chu, hodc man hinh thiét
bi dang tat.

Céc két qua hoat dong cua chuwong trinh dugc thé hién
trén dién thoai smartphone Hinh 10, 11.
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Chuang trinh canh béo sy cd giao théng
va ngan ngiia tai nan

Hinh 10. Man hinh khéi dong ciia chuong trinh
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Hinh 11. Giao dién lic hoat dong cia chuong trinh
2.4. Website qudn tri dir li¢u
2.4.1. Chirc nang cua website

Dit liéu sir dung cho chuong trinh néu khong duoc cap
nhat lién tyc theo thoi gian thi s€ &nh hudng dén tinh chinh
xdc cua thong tin canh bdo, c6 kha ning gdy ra tac dung
nguoc khi nguoi lai xe phai thay d6i hanh trinh méi dai hon
hanh trinh dy dinh. Do d6, muc tiéu ban dau cua chuong
trinh s€ khong dat dugc.

Dé giai quyét van dé’néy, website dugc lap ra giup cho
ngudi quan tri c6 the kiém soat dir liéu, thong tin ve vi tri
un tac va diem den.

Website hd trg quan ly cac vi tri canh bao dudi dang
danh dau (marker) trén ban d6 dudng theo phuong phap
chong ban do (overlay), v6i cac chire nang nhu: thém, stra,
x0a, kéo tha va thay doi trang thai (kich hoat hodc huiy kich
hoat) cac marker. Dir liéu s€ dugc dong bd vai cac thiét bi
di dong chay chuong trinh.

2.4.2. Hoat dong cua website

Dé vao website diéu chinh dit liéu, quan tri vién truy cap
theo lién két: http://BanDoGiaoThong.esy.es/, sau d6 dang
nhép vai tai khoan dugc cap san (Hinh 12). Sau khi dang nhap
thanh cong, man hinh lam viéc cﬁawwebsite duoc hiénra (H‘inh
13), nguoi quan tri website c6 thé chinh stra thong tin bang
cach don gian la click chudt vao vi tri trong tng trén ban do.


http://bandogiaothong.esy.es/
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Hinh 13. Giao dién chinh cia website

3. Két luan va kién nghi
3.1. Két lugn

Thong qua viée tim hiéu vé kha ning Gmg dung cong
ngh¢ thong tin trong quan ly va kiém soat hoat dong
phuong tién giao thong, cac tac gia da xay dyng thanh cong
chuong trinh canh bdo su cO va ngan ngura tai nan giao
théng trong cac d6 thi Viét Nam. Chuong trinh c6 kha nang
cung cap day du thdng tin cho nguoi 14i vé vi tri un tac, toc
d6 hanh trinh cling nhu vi tri nguy hiém tiém an TNGT. T
do6 goép phan giam un tac giao théng va TNGT trong Cac
thanh pho, nang cao hi¢u quéa cla toan mang ludi giao
théng do thi.

Chuong trinh dugc thiét ké véi giao dién don gian, dep
mat, than thién véi nguoi st dung va dé dang dugc cai dat
trén cac thiét bi di dong nhu dién thoai, may tinh bang, do
d6 rat thuan tién cho nguoi st dung.

Két qua nghién ctru vé hé thong canh bo dwoc xay dung

trén co s& dit liéu giao thong TP Pa Ning. Ngoai ra, nghién
ctru hoan toan c6 thé duoc trién khai tng dung cho mang
luéi giao thong cua cac thanh phd khac bang cach don gian
cap nhat va thay d6i thong tin dit liéu cho chuong trinh.

3.2. Nhin xét va kién nghi

Piéu kién dé chuong trinh hoat dong 1a yéu cau thiét bi
phai duoc két ndi mang Internet va hé thong dinh vi GPS.
Tuy nhién, mang ludi két ndi internet & cac d thi Vit Nam
con nhiéu han ché vé pham vi phu song, tc do dudng
truyén,... Do d6, diéu kién nay lai la mot han ché co ban
ciia hé thong canh b4o, va 1a rio can dé tmg dung cua
nghién ctru dén v6i ngudi sir dung.

Dé giai quyét vin dé nay, nghién ctru dinh huéng phéat
trién hé théng thong qua viéc phat hién sy cb tu dong AID
va ung dung bién bao dién tir VMS nham tu dong hoa khau
quan tri dir liéu va tang hiéu qua thong tin tinh hinh giao
thong dén véi nguoi 1ai (Hinh 14).
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Hinh 14. So do hoat dong kién nghi ciia hé thong
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