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Tém tat: Viéc thu thap diz liéu dong giao thdng 1a chite ndng khéng thé thiéu cia hé thang quan 1y, diéu hanh
giao théng. Hién tai ¢ cac thanh phé |ém nhw Ha Noi, Ho Chi Minh cdc dong giao théng thwong cé ddc trung
nhue: thanh phan hén hop, xe may chiém ty 1é lon, cac xe khong chay theo lan, téc dg va khodng céch giza
cac xe khong on dinh. Cdc déc diém trén ddn dén kho c6 thé siz dung cdc phirong phdp, céng nghé phé bién
dé thu thap di liéu vé dong giao théng trong cdc khu dé thi. Bai bao nay trinh bay vé hurdng tiép cdn ing
dung cong nghé xir Iy dnh dé tinh toan toc dé dong giao thdng tai cac thanh phé Ién ¢ Viét Nam phuc vu gidi
quyét bai toan qudn Iy, diéu hanh giao thong tai cac thanh phé Ién & Viét Nam.
Summary: The data collection of traffic flow is an indispensable function of management systems, operating
traffic. Currently in big cities such as Hanoi, Ho Chi Minh City traffic flows are often characterized as:
component mixture, a large proportion of the motorcycle, the car does not run in lanes, speed and the
distance between the vehicles unstable. These characteristics make it difficult to use these methods, popular
technology to collect data on traffic flow in urban areas. This paper presents the approach to the application
of image processing to calculate the speed of the traffic flow in the major cities in Vietnam serving solving the
management and administration of traffic in major cities in Vietnam.

l. DAT VAN DE

Viéc tinh toan téc do phuong tién tham gia giao thong 1a bai toan khdng con 1a méi
véi viéc str dung cac cong nghé don gian nhu: vong tir, siéu am, hong ngoai, vi song,. ..
nhung tat ca cac phuong phap trén déu c6 chung cac nhuge diém do6 1a: phai tac dong dén
két cau hinh hoc cua duong, gigi han vé& pham vi do va loai phuong tién. Tuy vay, Viéc st
dung céng nghé mai d6 1a cong nghé xir Iy anh trong bai toan do tdc do phuong tién luu
thong trén duong lai ¢6 wu diém vuot tréi hon han d6 1a kha ning do téc do trén mot pham
Vi rong véi nhiéu 1an khac nhau, c6 thé phan biét duoc cac chung loai xe va khong tac dong
t6i két cau hinh hoc caa duong.

Str dung c6ng nghé xur Iy anh dé thu thap dix liéu dong giao thong la giai phap duoc
nghién cau kha sém & Viét Nam [1] va [2]. Trong hé thdng trén nhém tac gia da sir dung
xt ly anh trong viéc do toc do phuong tién tham gia giao thong trén co s& tinh toan kich
thudc hinh hoc va vi tri lap dat camera trén dudng. Hon nita, méi day viéc xac dinh cac
tham s6 ciia dong giao thong ciing dwoc nghién ctiu va trinh bay tai hoi nghi chuyén dé vé
giao thong thdng minh [5]. Tuy nhién, c6 mot vai tham sé vé camera va kich thudc hinh



hoc cua viéc bé tri camera 1a khdng can thiét trong viéc tinh toan téc dé phuong tién tham
gia giao thdng.

Téc gia da trinh bay phuong phap anh xa anh trong viéc tinh téc do phuong tién véi
mat do thua [4], tai d6 tac gia dé ra phuong phéap xac dinh tdc d6 cua phuong tién dia vao
phép chiéu anh 1én mot mat phing vudng goc tao cho viéc xur Iy anh dugc tro nén ré dang
hon va bai bao nay nham ung dung phép anh xa anh va phuong phap Optical Flow trong
viéc xac dinh tdc d6 cua dong giao thdng tai cac thanh phé Ion & Viét Nam.

1. GIAI QUYET VAN BE

2.1. Cac buoc thuc hién

Dong giao thdng trong thanh phd thuong ¢6 mat d6 cao, trong anh thu duoc, cac
phuong tién tham gia giao thdng hoic khéng tham gia giao théng c6 thé nam ¢ trong ca
khung hinh. Vi vay, thay cho viéc phat hién, tinh tbc d6 cua tit ca cac d6i twong trong anh
thu dugc hé thdng tinh toan téc do phuong tién chi xir ly va tinh toan trén mot ving nhat
dinh theo yéu cau dat ra trén mot hodc nhiéu lan xac dinh trudc théng qua viéc xi Iy anh
véi cac chirc nang sau:

- Téach viing anh can xir Iy cho cac budc sau va thyc hién tién xir ly anh (sir dung
phép anh xa ngugc).

- Str dung phuong phéap Optical Flow dé xac huéng dich chuyén caa dong xe.

- Theo ddi chuyén dong cua dong xe dé xac dinh tée o chuyén dong cua dong xe.

2.2. Phép anh xa anh trong viéc xac dinh vung quan sat

X1 hi1 hyz hys X1
X3 | = [ha21 haz has || X2
h3q h3y hss X3

1)

Hinh 1. Vector anh xa anh trong vung quan sat.

Ta c6 x’=H.x, v6i H ¢o kich thuée 3x3 1a ma tran don dong nhét; x” 1a toa d6 céc
diém trén mat phang dich, x 13 toa do cac diém trén anh ngudn [4]. Sau khi thuc hién phép
chuyén d6i ta thu duoc ving anh quan sat nhu Hinh 2.



Hinh 2. Két qud trich xudt viing quan sat.

2.3. Sir dung phwong phap Optical Flow dé xac hwéng dich chuyén ciia dong xe

Optical flow la khai niém chi su chuyén dong twong ddi cua cac diém trén bé mat
mot dbi tugng, vat thé nao d6 giy ra, dudi géc quan sat cia mot diém mébc (mit,
camera...). Su chuyén dong cua cac vat thé (ma thuc té cd thé coi 1a sy chuyén dong cua
cac diém trén bé mit cua vat thé 4y) trong khdng gian 3 chiéu, khi duoc chiéu 16n mot mit
phang quan sat 2D dugc goi 1a motion field. N6i chung, muc dich ciia cac phuwong phép
optical flow estimation 1a dé xac dinh (xdp xi) motion field tir mot tap cac khung hinh thay
doi theo thoi gian, chiing dwoc s dung rong réi trong cac bai toan object segmentation,
motion detection, tracking...

C6 nhiéu ki thuat xac dinh Optical flow khac nhau nhu correlation, matching,
feature-tracking, energy-based... O day tac gia dua trén gradient trong mot chuong sach
cua David Fleet [6]. Cac phuong phap khac cling da duogc Fleet khao sach trong [7] va [8].

Y tudng quan trong ctia phuong phép tinh optical flow dua trén gradient la gia dinh
Sau:

Bé ngoai cua ddi twong khong cé nhiéu thay d6i (vé cuong do sang — intensity) khi
xét tur frame thar n sang frame n+1.

Nghia la:

IGt) =1 +u,t+1) 2)



Trong d6: I(%,t) 12 ham tra vé cudng d6 sang cua diém anh X tai thoi diém t (hay
khung hinh thir t), ¥ = (x, y)7 14 toa d cia diém anh trén bé mat 2D, U = (uy,u,) la vector
van toc, thé hién su thay doi vi tri cia diém anh tir khung hinh tht t sang khung hinh th
t+1.

Str dung khai trién Taylor, ta xap xi:
IX+ut+1)=I1(xt)+uVI(x,t) + I,(Xt) (3)
V6i VI = (I, I,) va I,(%, t) 1a dao ham tic thoi clia | tai thoi diém t.

B6 qua cac phan tir c6 dao ham bac cao hon trong (3), so sanh (2) va (3) dong thoi
xap xi I, (%, t) bang 81(%,t) = I(%,t + 1) — I(X, t) ta co:

VI t).u+IXt) =0 (4)

Phuong trinh (4) goi la phwong trinh rang bugc gradient (haycon goi la phuwong
trinh optical flow) va ciing 13 phuong trinh co ban cia Optical flow véi % 1a flow can tim.
Tuy nhién, phuong trinh trén lai 14 mot phuong trinh bac nhat hai 4n nén khong thé giai
duoc nén ta can xac dinh thém mot phuong trinh nira dé c6 thé tinh duoc .

Phuong phap duoc tac gia gioi thiéu ¢ day la Least-squares (LS) estimation,
phuwong phap dwoc md ta nhw sau: dé cé dwgc mot rang budc nira cho i, ta c6 thé
ding dén cac diém anh 1an can vdi cac diém anh dang xét véi gia thiét cac diém anh nay
cling nam trén vat va chuyén dong véi ciing van toc ctia diém anh dang xét. Trong thyc té,
cac diém anh 1an can c6 thé khong chuyén dong cuing van toc vai diém anh dang xét, do do
ta tim vector van toc ma 1am cuyc tiéu binh phwong 15i (4):

E@) =Yz 9@ . [LVIE D +1ED] =0 )

Trong do: g(X) xac dinh do rong ma estimator nay bao phu, thong thuong ngudi ta
chon ham Gaussian dé thuc hién, van toc can tim 1a gia tri % lam cuc tiéu E(i), ma E(x) dat
cuc tiéu khi cac dao ham riéng ctia né bang 0.
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Hai phuong trinh trén c6 thé viét duéi dang ma tran nhu sau:

M.i=bh (6)

yE: LL] - LI
Vi M= | 29E L9 xzyl’b=_(29 xlt
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d6 1a nghiém cua (6): & = M~1.b.

) va ta ¢6 mQt phuong trinh nira

2.4. Theo dbi chuyén dong ciia dong xe dé xac dinh toc dd chuyén dong caa
dong xe

Tir viéc theo di su dich chuyén cua dong xe theo thoi gian ta xac dinh duoc tc do
chuyén dong cia cac diém anh trén timg phuong tién va trén dong xe. Dé tinh tdc do trung
binh cua dong xe vy ta thuc hi¢n theo cong thirc sau:

X vri
v, ==L (7)

n
Trong do:
- vfi la tde d6 cia mot diém trong nhém xe,
- n la tong sb diém trong nhom xe duoc tinh toc do.

Céch tinh quy ddi van tdc diém anh sang van toc thyc té caa xe chay trén duong
duoc tac gia trinh bay twong ddi day du tai [4].
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a) Khung hinh tha 45 b) Khung hinh thu 98

Hinh 3. Két qua dp dung phwong phdp Optical flow



Véi viée xac dinh nhu vay ta co thé biéu dién sy dich chuyén ctia cac diém anh trén
phuong tién tham gia giao thong nhu Hinh 3 véi su gitp d& cia thu vién ma ngudn mo
OpenCV, & day véi Hinh 3.a 14 két qua quan sat & khung hinh thtr 45 ta thiy ving xe dimg
chd dén do6 s& ¢ van téc gan nhu bang 0 nén cac vector van toc & day gan nhu khong thé
hién duogc trén hinh con phia bén phai ctia khung hinh 1 6 t6 di chuyén qua nat nén vector
van toc & day duogc thé hién kha day da vé do 1on va hudng chuyén dong cia phuong tién
(Hinh 3.b twrong ty).

R Optical Flow - Phi Van Lam - 0932098007

Hinh 4. Két qua toc do phwong tién

Vi Hinh 4 1a hinh hién thi két qua ciia viéc tinh toc do cta ting diém chuyén dong
trong nhom xe sau khi da b6t di s lugng hién thi vector quan sat trén timg phuong tién va
thay vao d6 1a ving hién thi tdc do véi nhitng ving phuong tién khong chuyén dong van
tdc tinh duoc gan nhu bang 0 va so sanh véi n6 1a cac diém trén phuong tién dang chuyén
dong véi cing mot toe dd va d6 chinh 1a tdc do cua phuong tién hoic dong xe dang luu
thong trén duong.



. KET LUAN

Nhu di trinh bay & trén, bang xir ly anh ta c6 thé xac dinh duoc ving quan sat va xir
ly tinh toan tc d6 dich chuyén cua dong xe trén duong. Cac thuat toan trén da duoc thir
nghiém voéi video thu duoc tir cAc camera giam sat giao théng, két qua thir nghiém trong
diéu kién anh sang ban ngay cho két qua rat kha quan.

Két qua nghién ctu trong bai bao nay s tiép tuc duoc hoan thién theo hudng ting
cudng do chinh xac trong cac diéu kién thoi tiét bat loi va thoi gian ban dém dé &p dung
trong thuc té gop phan giai quyét bai toan thu thap dir liéu dong giao théng mat do vira va
dong tai cach thanh phé 16n o Viét Nam.
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