NHAN DANG VA PEM PHUON G TIEN TRONG HE THONG CANH BAO
VA PIEU KHIEN GIAO THONG DUA VAO PHUONG PHAP XU LY ANH

MONITORING AND COUNTING THE VEHICLES IN VIETNAM’S TRAFFIC

Twéng Phuéc Tho,
Nguyén Truong Thinh,
Nguyen Ngoc Phwong.

DH Sw Pham Ky Thudt TP. HCM

TOM TAT

Hién nay, tinh hinh giao théng ¢ Viét Nam rdt phirc tap, co sé ha tang khéng theo kip toc d phat
trién ciia thanh phé nén gdy thiét hai 6n vé kinh té do in tdc giao thong gdy ra. C6 nhiéu gidai phdp
da dwoc thuc hién dé giam thiéu in tic giao thong, ciing nhw dé diéu khién cdc phwong tién chap
hanh ludt 1é giao thong nhwng chua thit sw hiéu qud va ton kém. Tir thuc trang nay, mot hé thong
giam sat va canh bao cac phwong tién tham gia giao thong da dwoc chung toi nghién cuu. Bai bdo
nay gidi thiéu y tuwomg co ban vé mét phan mém cé thé nhdn dang va dém cdc phwong tién tham gia
giao théng nam trong hé thong gidm sdt, canh bdo va diéu khién giao thong. Hé théng cam bién thu
nhdan hinh anh bao gém cac camera duoc dat o trén dwong. Voi dir liéu chinh dwoc thu tie cac camera
nay, phan mém sé thyee hién nhitng thudt todn dé nhdn dang va phan tich cdc phwong tién tham gia
giao théng trén dwong. Tir s6 liéu tinh todn, phan mém c6 thé dwa ra cdc tinh huong xir Iy, ¢é thé két
hop véi robot dé diéu khién, canh bdo va gidm sdt tinh hinh giao thong.

ABSTRACT

The current situation of traffic in Vietnam is very complicated, the infrastructure not keeping
up with the growth of the city, resulting in frequent traffic congestion and causing great economic
damage. Several solutions have been implemented to reduce traffic congestion, as well as to control
the observance of traffic rules but very expensive and not at all effective. In this context, a system to
monitor and control the means of communication proves to be necessary. This paper introduces the
basic idea of a software that can identify and count the vehicles involved in traffic monitoring systems
and traffic control. System image-capture sensors include cameras placed on roads. With the data
collected from these cameras, the software will perform the algorithms for identification and analysis
of the means of comunication in traffic. From the calculated data, the software can help handling
these situations, with the involvement of the robot to control and monitor the traffic.

. Giéi thitu

Trong xu thé d6i méi va hoi nhap hién nay,
nén kinh té nudc ta da khoi sic va dang phat trién
nhanh chéng, nhiéu d6 thi duoc mé rong va di
vao chiéu sau, nhiéu khu cong nghiép duogc xay
dung. Sy ting truong kinh té, tbc do d6 thi hoa
nhanh chong d ting stc ép rat 1on dén co sé ha

tang d6 thi ndi chung va ha tang giao thong van
tai noi riéng. Dat bi¢t tai cac do thi 1on nhu thanh
phé HO Chi Minh, Ha Noi, Van dé ket xe lam
thiét hai hang nghin ty dong mdi nam.

bé khic phuc trinh trang un tic giao thong,
Thanh pho da dua ra mdt so giai phap nhu di doi



cac nha may ra ngoai thanh, b tri 1éch gio 1éch
ca, thiét 1ap mot hé thong diéu khién giao thong
thong minh (ITS),... Do do, mét hé théng giam
sat va diéu khién cac phuong tién tham gia giao
thong dd dugc chung toi nghién ctru, ¢ thé két
hop hoat dong nhu mot phan cia hé thong didu
khién giao théng thong minh, chic ning quan
trong cta hé thong nay 1a kha ning nhan dang va
dém cac phuong tién tham gia giao thong. Vi
dir liéu chinh duoc thu tir cdc camera dat trén cac
con dudng, ph?ln mém sé& thuc hién nhiing thuat
toan dé nhan dang va phﬁn tich cac phuong tién
tham gia glao thong. Twr sO liéu tinh toan, phan
mém c6 thé dua ra cac tinh hubng xtr 1y, c6 thé

Camera My tinh
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két hop véi robot dé diéu khién va gidm sat tinh
hinh giao thong.

C6 thé 1ap hé théng nay & nhitng vi tri giao
thong thuong xay ra hién tugng un tic, ket xe..
Phan mém xt 1y s& cho ra cac s6 liéu vé tinh hinh
giao thong tai giao 10 trén giao dién. Tur do, co
thé két hop véi robot dua ra nhitng cach xur 1y
tinh hudng cu thé theo thoi gian thyc. Phan mém
nhan dang va dém phuong tién tham gia giao
thong trong hé thong giam sat va diéu khién giao
thong 6 thé hd trg viéc diéu khién giao théng &
giao 16 v6i muc dich co thé giai quyét, khic phuc
va giam nhe nhing thiét hai ctia nhiing véan dé vé
giao thong.

Hinh 1: So do khéi hé théng Robot diéu khién va canh bdo giao thong

Hé thong giam sat va diéu khién giao thong
bao gdm hé thong Camera hong ngoai c6 kha
nang quan sat ngay va dém. Chuce nang thu video
va truyen vé cho may tinh. Puoc lap dat & bon
goc dé thu hinh anh phuong tién giao thong. May
tinh thu nhan, xir 1y video bang phan mém nhéan
dang dém dbi twong va so sanh lugng phuong
tién giao thong trén bon goc duong rdi xuat tin
hiéu diéu khién Xuéng bd phan diéu khién trén
Robot. B diéu khién nhén tin hiéu diéu khién tir
méy tinh, xir Iy va xudt tin hiéu diéu khién cac
co cau chap hanh thyc hién dong tac phu hgp. Co
cAu co khi thue hién tin hiéu diéu khién va phéan
hoi vé b phan didu khién. [1]

Camera c6 nhiém vu thu hinh anh tai hién
truong, dua vao may tinh, chuong trinh xtr 1y
trong may tinh s€ phan tich tinh hinh giao thong
thuc t€ tai thoi diém hién tai, va dua ra dit liéu
1a s6 lwong nguoi dang tham gia giao thong tai
giao 19.

Hinh 2 1a mé hinh 1ip dit hé thong camera tai
mot ngd tu, hé thong gém c6 4 camera dit trén
cac cot den giao thong vdoi goc quan sat thich
hop. Tinh hiéu tir cic camera s& chuyén vé may
tinh qua song radio. May tinh nhén tinh hi¢u va
xtr Iy dé phan doan s6 lwong ngudi tham gia giao
thong.
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Camera 1

Camera

Camera2

Camera 3

Hinh 2: Lép ddt hé thong camera trén dén giao thong

II1.2 Phéan tich gidi thuat xi ly tinh hiéu twr
camera

Dé nhan dang ddi tuong tham gia giao thong
c6 nhiéu k¥ thuat khac nhau dugc dé cap o tailiéu
[2]. Vi yéu cau clia dé tai nay, ki thuat trir anh
nén cb dinh (Static Background) duoc sir dung
(hinh 3). TUr chudi hinh anh (Current Frame) do
camera thu vé&, sir dung cac ky thuat xu 1y trén
ma tran anh cua Matlab tir thé c6 thé tim hinh
nén cb dinh. Viéc nhan dang ddi tuong tham
gia giao thong tir nhitng hinh nén ¢6 dinh dugc
xac dinh b?mg cach tim ra anh khac bi¢t (Frame
Differencing) tir chudi hinh anh do camera thu
vé. Phuong phap str dungnay duoc goi 1a phuong
phép trtr anh lién tuc tir chudi hinh anh cho hinh
nén ¢ dinh. Trong phuong phap trir anh lién tuc,
anh khac biét duoc tim ra bang cach xir Iy chudi
hinh 4nh. Sy khac nhau gitra hai 4nh dugc tim ra
bang cach tim ra sy khac nhau giita cc pixel ciia
hai anh. D¢ phat hién duoc dbi tuong giao thong,
k¥ thuat phat hién bién dugc stir dung & day.

| NHOM 1 | NHOM2 |
Cameral | Camera3 Camera2 | Camer
. S hoa _
h Voo i

Phat hién déi tugng L4 Phit hién doi tr

' ¥ - | [ —— v

Bat & dem doi tugng Bit & dém dbi 1
nhom | nhém 2

So sanh

| Xudt tin higu didu khién |

Hinh 3: Luu d6 gidi thudt cho hé thong camera

| Thoi gian tri hoin

Sau khi bat dbi tugng (tracking), mdi ddi twong
s€ c6 mot toa dg riéng. Trén khung hinh, & hudng
xe vao vung hoat dong cua camera v&€ mot duong
thang 4o (hinh 5). Khi 1 dbi twong qua duong
thang nay thi bién dém d6i twong vao tang lén 1
tuong tng. O hudéng ddi trong ra khoi ving hoat
dong ctia camera, v& mot duong thang 4o (tring
v6i vach voi tai nga tu). Khi 1 ddi twong vuot qua
duong thang nay thi bién dém ddi tuong ra ting
1én 1 twong tng. Nhu vay khi nhitng dbi tuong
tham gia giao thong dung trudc vach voi (trude
duong thang a0 dém dbi twong ra), va ddi tuong
tham gia giao thong tiép tuc vao cung hoat dong
ctia camera khi tin hiéu dén d6 duogc bat, thi tong
s6 dbi twong tham gia giao thong s& duogc luu vao
bd nhd theo luu d6 giai thuat hinh 10. Gid tri nay
1am co s& dit liéu cho qua trinh so sanh va xudt
tin higu diéu khién.

Dé phat hién va bat ddi twong tham gia giao
thong céac budce sau dugc hién :

a) Tién xtr Iy chudi hinh anh ( Pre_processing )
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Thiét d3t thudc tinh ban dau cho

SO hoa > chudi hinh anh » Pinh dang Gray
Chudi hinh 4nh Lién két z:nh riéng | Ta(‘:h al?h tu‘chum
1& hinh anh video

Hinh 4: Lwu dé tién xie Iy

Video thu vé tir camera dugc s6 hoa va dua vao
may tinh. Tai day, chudi hinh anh duoc thiét dat
cc thudc tinh ban dau. Sau khi dugc thiét dit cac
thudc tinh ban dau, chudi hinh dnh dugc chuyén
sang dinh dang anh xam (Gray Scale). Muc dich
nham lam giam dung luong cua chudi hinh anh.
Budc tiép theo 1a tach chon anh tir chudi hinh
anh va lién két ching lai dé tao mot chudi hinh
anh moi, 1a co so cho viée xir 1y tiép theo. Hinh
4 chi ra Iyu d6 tién xir Iy ctia qué trinh nhan dang
va dém ddi tuong tham gia giao thong.

b) Tim hinh nén ¢6 dinh ( Static Background)

Pé tim hinh nén c¢b dinh, phuong phap sir
dung 13 tir chudi hinh anh thu vé chon ra mét s6
(n) anh (frame) lién tuc. Ttr cac anh nay tim gia
tri trung binh ctia ma tran anh cua céc anh.

Vi du : Gia su, ban dau ¢6 5 anh lién tuc co
cac ma tran tuong ung la:

(25 53 22
anh1=|2 11 88
133 255 65
[28 55 18]
anh2= |5 20 098
131 248 70
21 50 10
anh3=|0 25 77
139 250 45
(10 42 38
anh4=1{20 30 79
|45 250 45
(25 54 22
anh5=|2 11 88
133 255 65

- Sap xép thanh phan ma tran cta 5 anh, s& tao
ra9 vécto P,

10 2
21 50
Pii=|—>25|Pi=| >53
25 54
| 28 | | 55
10 o
18 2
Pi;=|—22|Pnu=|—>2
22 5
| 38 | | 20
Tl ] [ 77 ] [ 31 ]
11 79 33
Py= | 520 Py=|->88 Py=| >33
28 89 39
30| 98 45
[ 248 ] 45 ]
250 43
Ps,=| — 250 [P33= | > 65
255 65
| 255 70

- Hinh nén s€ bao gdm cac gia tri trung binh cua
cac vecto P,

¢) Phat hién ddi tugng (Detect Object)



VAR Niin dang va dém phiong tién giao théng dwa vao phwong phdp xir Iy anh

Trude khi phan tich dém d6i twong thi cong
viéc dau tién va quan trong la tim ra sy khac biét
gilra nhiing anh cua chudi hinh anh vé6i hinh nén
(anh quy chiéu). Cong viéc nay s€ tao ra mot
chu01 nhiing anh méi, dugce goi 1a anh khac biét.
Anh khéc bi€t nay s€ dugc tinh toan ngudng sang
va bién dé tién hanh tach ddi twgng khoi hinh nén

(b)
Hinh 5: Phat hién doi twong: (a) anh goc, (b) anh trdng den, (c) anh nhi phan.

(c)

(hinh 5). Anh chira d6i tugng duoc tach tiép tuc
duogc xur ly dé ning cao d¢ twong phan ngu’ong
sang va bién dbi tuong. Sau khi duoc xu ly dé
néng cao chat luong, anh chtra ddi twong duoc
chuyen sang dinh dang &nh nhi phan la co so
cho qua trinh bat d6i tuong, hinh 6 giai thich luu
d6 phat hién d6i tuong.

Anh qui chiéu

Anh khac biét

Tinh toan ngudng sang va

Tach déi tuong

bién cua doi twong

Chuoi hinh anh

u

Anh nhi phin +

Nang cao d¢ tuong phan ngudng sing
va bién cta doi tugng

Hinh 6: Luu dé phat hién déi irong

d) Bit ddi twong ( Tracking)

Két qua cta budc phat hién dbi twong 1 anh
nhi phan. Anh nhi phan nay bao gom nhiing
pixel co gia tri la 0 hodc 1. Nhiing pixel c6 gia tri
0 thudc nén, va nguoc lai nhitng pixel c6 gia tri
1 thudc ddi tugng. Tap hop nhiing pixel c6 gia
tri 1 k& nhau lién tiép 1a d6i twong. Nhitng nhom
pixel nay dugc gan nhan theo thir tu. Cac nhém
pixel ddi tugng dugc gan nhan s& dugc phan tich

céc thudc tinh: bién, toa do tam... T két qua
ctia qua trinh phan tich nay, s& tién hanh bat ddi
tuong, dém va v& khung bao quanh ddi twong.
Két qua ctia qua trinh dém sé& duoc luu vao trong
bo nhé la co so dir li€u cho budc tiép theo 1a so
sanh va xuét tin hiéu diéu khién (hinh7). Két qua
cua qué trinh bat ddi tuong s¢ duogc thé hién lén
man hinh cta giao dién dé quan sat (hinh 5).

Anh nhi phan

Gan nhin cho cac d6i tugng

Phén tich thuc tinh anh nhi phan
Dém dbi tugng Tam dbi tugng Khung gidi han

+_lhl

v

Bit tam d6i tugng

S6 doi tugng

V& khung gi6i han bit dbi twong

v v

\ B6 nhé \ GUI

|‘

[~

Hinh 7: Luu dé bdt doi twong



e) Dém sé ddi twong ( Counter)

Muc dich cua viéc dém dbi tuong la tim ra
tong s6 doi twong tham gia giao thong co trong
khoang quan sat ctia camera. T s6 liéu nay, thuc
hién viéc so sanh dé giam sat luu lugng tham gia
giao thong tai cac giao 1§ hay duong giao thong.

Y
‘ V& duong thing do hudng ra | [ V& duong thing ao hudng vao ‘
khéng Déi twong qua Poi fuong qua
duong thang ra duong thiang vao

co

co
Tong so doi twong

Hinh 8: Luu dé dém déi tuong

Hinh 8 13 luu 6 dém d6i twong. Sau khi bat
dbi tuong (tracking), mdi d6i twong s& c6 mot
toa do riéng. Trén khung hinh, & huéng xe vao
vung hoat dong ctia camera vé mot dudng thang
0. Khi 1 ddi twong qua duong thang nay thi
bién dém ddi twong vao ting l1én 1 twong tng.
O huéng dbi twong ra khoi ving hoat dong cta
camera, v& mot duong thing ao (tring véi vach
voi tai ngd tu) . Khi 1 ddi twong vuot qua duong
thang nay thi bién dém ddi twong ra tang 1én 1
tung Gng. Nhu vay khi nhitng ddi tuong tham
gia giao thong dung trudc vach voi (trudc duong
thang ao dém d6i tuong ra), va d6i tugng tham
gia giao thong tiép tuc vao cung hoat dong cia
camera khi tin hiéu dén do duoc bat, thi tong s6
dbi twong tham gia giao thong s& dugc luu vao
bd nhé. Gid tri nay lam co s¢ dir liéu cho qua
trinh so sanh va xuat tin hiéu diéu khién.

f)  So sanh va xuat tin hiéu diéu khién

Tir két qua cua qua trinh dém ddi tuong,
chuong trinh s& tién hanh so sanh va xuét tin hi¢u
diéu khién robot qua cong COM dé diéu khién
giao thong.

g) Dua hinh anh 1én giao dién ( GUI )
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GUI

Hinh 9: Luu do diea hinh anh lén giao dién

Hinh 9: Luu d6 dwa hinh anh lén giao dién

Video sau khi dugc camera thu vé s& duoc xur
ly. Tai day, chudi hinh anh duoc thiét dit cac thudc
tinh ban dau. Sau khi dugc thiét dat cc thudc tinh
ban dau chudi hinh anh dugc dua lén giao dién nguoi
dung (hinh 9).

IV. Thye nghiém va thao luin

Dé danh gia két qua nghién ctru va phat trién hé
théng nhan dang va dém cac phuong tién tham
gia giao thong. Hé théng da duoc thir nghiém
trong diéu kién phong thi nghiém va thyc té., dé
tir 46 co6 thé xac dinh dugc luu lugng tham gia
giao thong va mat do xe co trén dudng phd

Phan mém phat hién, dém dbi tuong tham
gia giao thong va xut tin hiéu diéu khién robot
tuong thich véi diéu kién thyc té bing phan mém
Matlab. Trong phan nay, phan mém c6 thé thuc
hién cac cong viéc sau: Thu nhan va xur ly video
tr 4 camera dat ¢ 4 hudng cua 1 nga tu cung luc,
sau d6 xir 1y tinh hiéu dé phat hién va bat cac ddi
tugng tham gia giao thong (xe dap, xe may va xe
6t0). Tiép theo 1a dém tong sé d6i tugng tham
gia giao thong trong ving hoat dong cia mdi
camera, gia tri nay duoc luu vao bd nhé dé lam
dir liéu cho phan xuét tin hiéu diéu khién robot.
Két qua ciia qua trinh dém ddi twong tham gia
giao thong s& dugc tién hanh so sanh va dua vao
bo diéu khién dé xuét tin hiéu diéu khién robot
thuc hién cac dong tac tuong ung .

Hinh 10 cho thdy mot phan két qua cua
chuong trinh phat hién, dém ddi tuong tham gia
giao thong tai nga tu giao 16 Xa 10 Ha N¢i va Tan
Cang (TP.HO Chi Minh), va xuat tin hiéu diéu
khién robot str dung phin mém Matlab.
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(@) (b

Hinh 10: Giao dién chwong trinh Matlab phat hién va dém doi twong tham gia giao théng tai ngd 4
giao ¢ Xa lo Ha Ngi va Tan Cang (TP.Ho Chi Minh). Hinh anh tir (a) Camera 1, (b) Camera 2, (c) Camera

3, (d) Camera 4 thu dwoc trén man hinh diéu khién.

Chuong trinh bt va dém ddi twong tham gia
giao thong hoat dong tot. Sai sb chap nhan dugc
trong ing dung diéu khién giao théng. Hinh 11 1a
su so sanh gilia $6 liéu thue té dém duoc voi sb
liéu nhan dang bang hé thong sau khi xir Iy va sai
sO clia cac mau thyce nghiém qua timg thoi diém.
Ung véi mdi thoi diém c6 3 cot, cot thir nhat
(mau xanh dam) la téng sb xe thuc té, cOt thir 2
(mau xanh 13) 14 sé xe do pham mém dém duoc,

| I
Ba - [ Tang s wa nhan dacg (o
O i

a

anline kb bREARA

cot thir 3 (mau xam) 1a sai s6 twong tmg. Chuong
trinh hoat dong t6t & diéu kién cho phép. Do sir
dung may tinh dan dung, nén chuong trinh chay
chua nhanh. Trong nhiing diéu kién bat lgi: anh
sang, gio... gay nhidu cho hé thong camera dan
dén sai s6 16n. Pé phan mém 1am viéc chinh xac
hon, cén cai thién diéu kién lam viéc ciia camera,
giam sy anh hudng cua anh sang, gio, bui,...
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Hinh 11: So sanh giita sé liéu thirc té dém dwoc véi sé lidu nhdn dang bang hé thong sau khi xit Iy va sai ¢

ciia cdc mau thiee nghiém: (a) camera 1, (b) camera 2,(c) camera 3,

V. Két luin

Phan mém c6 thé nhan dang, gidm sat va dém
s6 phuong tién dang di chuyén ciing nhu ding
yén trén duong két hop véi robot thuc hién duoc
nhitng dong tac diéu khién giao thong co ban. Tir
s6 lidu thu duoc, c6 thé xay dung mot hé thong
canh bdo, chi duong thong minh khi xdy ra un
tac bang cach két hop nhiéu hé théng trén cac
con duong. Kha ning 4p dung vao thuc tién cia
phan mén nay rat cao, nhat 14 trong tinh hinh giao
thong ctua nudc ta hién nay. Giap cai thién tinh
hinh Un tic, ket xe ¢ cac giao 10 thiéu CSGT lam
nhiém vuy. Canh bdo ¢ cac cong truong dang thi
cong trén duong phd. Ho trg hudng dan ngudi
qua dudng. Gitip 1am ting tinh tu gidc chap hanh
luat giao thong ciia nguoi dan Viét Nam ngay ca
khi khong c6 Canh Sat Giao thong.

(d) camera 4.
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