TAP CHi PHAT TRIEN KH-CN, TAP 7, SO 10/2004

HE THONG THEO DOI GIAO THONG BANG THI GIAC MAY TiNH

Lé Hoai Bic, Truong Thién Pinh
Khoa Céng nghé théng tin — Trudng Pai hoc Khoa hoc Ty nhién - PHQG-HCM
(Bai nhdn ngay 05 thdng 4 ndm 2004, hoan chinh sita chita ngay 16 thdng 8 ndm 2004)

Tém tdt: Trong bai bdo nay, ching téi dua ra mét hé thong theo déi giao théng tw dong dua
trén thi gidc mdy tinh. H¢ thong theo doi luéng xe mjt chiéu dé dém xe va phdt hién xe chay nguyc
chiéu. Thao tdc doi wugng tw dong sit dung phuong phdp lai giita trit nén va phdt hién chuyén dong
dy trén sy khdc biét theo thoi gian. H¢ théng xem mdi doi negng 1 mot vang lién thong. Thao tdc
theo vét ddi tugng tim dj doi cila di tupng bdng phuong phdp so khdp mdu dnh. H¢ théng dat t6c
dj thoi gian thuc trén mdy tinh Athlon XP 2000+ vdi dit li¢u video cé phdn gidi 352 x 288 va t6¢
dj khodng 12 frame/gidy.

1. Gidi thiéu

Hién nay, tai cdc nudc cé trinh d6 ph4t trién cao trén thé gidi nhu My, Nhit, Phdp, Anh, Uc...,sé
lugng phudng tién giao thong rdt khdng 18, gdp nhiéu 1dn sq vdi nhitng nudc dang pht trién nhy Viét
Nam. Tuy vdy, cong tic theo doi, gidm sdt, di€u dd giao thong dugc thuc hién rit t6t, d6 1a nhd vao
cdc hé thong xa 1§ thong minh. Y tudng clia nhitng hé théng nay 1a thay vi s dung con ngudi tai cdc
diém kiém sodt, ngudi ta sit dung mot hé théng cdm bi€n nhu: cdm bi&n tiY, cdm bi€n hinh inh
(camera) d€ thu nhin théng tin. Théng tin dugc thu nhin nay cé thé dudc truyén truc ti€p vé trung
tdm diéu dd giao thdng hodc dugc xit 1y bing mét mdy tinh dudc dit ngay tai diém quan sit dé rit ra
cdc thong s6 giao thdng cin thi€t nhy lvu lugng xe, vin téc trung binh ludng xe, v.v.. . Nhitng thong s6
giao thong nay sé dugc truyén vé trung tdim diéu d6. Tai trung tim diéu do, nhifng théng s6 giao
thong tir rdt nhi€u di€ém quan s4t trén khip mang Iudi giao théng dugc tap hdp, xit 1y bing may tinh
dé€ hd trg con ngudi ra quyét dinh didu do giao thong nhu: diéu khién dén tin hiéu, diéu phdi cdnh sdt
giao thong...

Hién nay c6 hai phuong phdp theo ddi giao thong t déng Phuong phép st dung cdm bién tir ¢6
dd chinh xdc cao nhung chi @ng dung dé d&€m xe va do vén t8c ludng xe va t&n chi phi 1{p dit phan
cifng rit cao (chén cdm bi€n dudi nén dlrdng) Phuong phédp dya trén thi gidc mdy tinh 1a phuong phap
dang dugc ti€p tuc nghién citu phat trién do tinh ng dung rdng rii hon (do dugc nhiéu théng s& hon
nhu phdt hién vi pham luét giao théng) va chi phi 1ip dit phin ciing thdp hon (chi cAn mét camera va
mot mdy tinh tai dia di€ém quan sit). B6i v6i thuc trang giao thong dic thi Viét Nam, dudng nhd,
nhiéu loai xe chay 1in 16n vdi nhau, khong chay theo lan, thi phudng phép theo di, gidm sdt dua trén
thi gidc mdy tinh (4 ra hita hen hon. Bai bdo nay dua ra mdt hé thong theo doi giao thdng dua trén thi
gidc mdy tinh.

2. Hé thﬁ'ng dé nghi
Yéu ciu ciia mdt hé theo ddi giao thong tw dong vdi dif lieu ddu vio 12 hinh 4nh video clia viing
quan sat, hé phdi phin tich va it ra dudc cdc thong sd giao thdng nhu: luu lugng xe, vén toc trung
binh cilia luéng xe, c6 xe chay pham luit hay khéng v.v... P& cé dugc nhitng thong s6 nay diéu co
bdn va quan trong nhit 12 ta phdi tdch dudc cic ddi twgng giao thong ¢6 nghxa va theo v&t dudc chiing
trong sudt qud trinh ching di ngang qua viing quan s4t. Nhitng hudng ti€p cin chinh trén th& gidi dé
gidi quy&t bii todn nay:
e Ti€p cdn dya trén md hinh 3 chiéu: Y tudng cda cich ti€p céin ndy 1 xdy dung lai chi
ti€t quy dao va md hinh ba chiéu cia nhitng d&i tugng giao thong.
e Ti€p cdn dya trén mién: Y wdng 12 xem céc ddi tu’dng giao théng nhv 12 nhitng viing
lién thong trén dnh, tim nhitng lién théng nay, va theo vét d6i tugng bing cdch so khép.
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e Ti€p can dya trén dudng vién: Y twdng nay gin ging v4i ti€p cén dva trén mién, né
biéu di&n mbi d6i tugng bing dudng bao xung quanh ddi twgng. Theo vEt d6i tugng bing
cdch cip nhit dudng bao nay theo thdi gian. ‘

o Ti€p cin duya trén dic trung: Y tudng cch ti€p cin ndy 12 thay vi theo vét toan bd ddi
tudng thi nay chiing ta s& theo v&t mot tap cic dat trung cia d6i tugng (vi du nhu cdc di€m
& gbc clia nhitng dudng nét nim trén xe)

Hé thong theo ddi giao thong trong bai bdo niy dua theo cdch ti€p cdn dya trén mién. Hudng tiép
cin nay c6 wu diém 12 c6 t8c do nhanh, d& cai dat vé mat phin mém ciing nhv phin cing nén c6 tinh
(tng dung trong thuc tién cao.

2.1.Téng quan hé théng

D& d& dang gidi quy&t bai todn ndy trén mdy tinh, chiing t6i dwa ra mot s6 rang budc vé ngit cdnh
ma trén thuc t& hoan toan cé thé thyc hién dugce. D6 13 camera phdi dit tinh, chi gidm sit mét ludng
xe mdt chidu, ving quan sit phii dugc chi dinh trude, vi tri dat camera phii nim trén ludng xe va
hudng camera tring v&i huéng chuy&n dong cla ludng xe (xem hinh), chiéu cao clia di€ém dit camera
phéi tif 7m trd 1&n so v6i madt dudng. Nhitng rang budc ngi¥ cdnh trén cho ta duge mot 8 thudn 1gi:
nh né&n c& dinh, c6 tri thic v& khong gian 3 chidu cia th€ gidi thuc, cé tri thic vé cdc d6i tugng cin
theo doi 12 d6i tugng chuyén dong, 1am gidm chi phi tinh todn, bi€t dugc hudng ciia ludng xe, camera
dit cang cao thi cang 1am gidm hién tugng dnh cdc xe che phii 1in nhau. H¢ thong d€ nghi gbm cé 4
budc nhu trong hinh sau:

Video

Phan tich théng sé
giao théng
b
. ¥ v Phat hién d8i tuang . )
Tién xir ly sHiiyn. asng Mﬁn vét déi tugn@

Hinh 1 Mé hinh theo ddi giao thdng ty ddng biing mdy tinh

M4y quay video dugc dit ngay trén ludng xe, cé hudng quay trang v6i huéng ludng xe . Di¥ liéu
video dudc s6 hod vi dua vio m4y tinh phai qua cong doan tién x& 1y d€ chuén héa dif ligu. 3 budc
k€ ti€p, ta s& téch nhitng d6i twgng chuyén dong c6 nghia ra khdi nén, nhifng ddi tugng tham gia giao
thong nay cé thé 1a xe tdi, xe bon banh, xe mdy, xe dap, xe ba bdnh, ngudi di bd v.v... Khi ta da c6
dudc céc ddi tuong, thi budc k& tidp 12 theo vt cdc ddi twong ndy qua cdc frame lién ti€p thudc
chudi video. Nhiém vu chinh ciia budc ndy 13 cdp nhdt vj tri cla nhitng déi tugng da biét & trude dé
v nhin biét nhitng déi tugng mdi di chuyén vao viing quan sét. K&t qud cda budc theo vét ddi tugng
1a quy tich chuy&n dong qua viing quan st va van tdc tic thdi cia mdi doi tugng & titng frame. Nhd
nhifng thong tin ndy ta sé d& ding rit ra dudc nhitng tham s& giao théng nhv s6 lugng xe, vén 8¢
trung binh ciia ludng xe, phat hién xe chay ngudc chiéu v.v...

2.2 Khdi dong hé thong
Budc phat hién d&i tugng chuyén dong yéu cduphdi c6 dugc dnh nén trong cla viing quan sét.
Trong thyc t&, yéu cdu nay rdt khé thyc hién vi trén mit dudng lic nao ciing c6 phudng tién giao

thong. Do d6, hé théng dua ra d diy s& phdi mit mot khodng thdfi gian ngdn d€ ty dong khdi tao dnh
nén tréng trudc khibit ddu hoat dong.

Budc khdi dong ciia hé gém hai thao tdc sau:

1. Ngudi ding chon viing quan sét bing tay
2. Hé théng ty dong chay thuit todn khdi tao nén
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2.2.1 Chon viing quan sdt
3 budc nay ngudi s dung s& ding tay dé& vé x4c dinh ving quan sit theo cdc yéu cdu nhu
sau:
e Chon quan sit 12 nn dudng, do cic d6i tugng whdc nhuf cdy c8i, ngudi di bo trén 1€ khong
nim trong dién quan tAm clia bai todn.
e Ving quan sit phdi nim gin camera d€ cdc ddi twgng c6 kich thudc dd 16n d€ phan biét
ching vdéi nhau.
Hinh sau la ggi y chon viing quan sit:

Hinh 2 Cé4ch chgn viing quan sit

2.2.2 Khéitgo nén

Budc niy ¢6 muc dich 1a phdi thu dudc nén trdng, khong c6 ddi twgng giao théng nao clia viing
quan sat. Ta c6 thé tim dugc nén tréng nay biing cdch chup dnh cla ving quan sit vao nhiing gid
trong xe. Nhung rit khé ki€m dugc thdi di€m thich hdp. Bai bdo nay sit dung phudng phédp khdi tao
nén dua trén sy thay déi theo thdi gian giifa hai frame lién ti€p va phép bién d8i morphology.Goi
M,(x) 12 mit na thu dudc tai thdi diém n. I,(x) 12 frame dnh cla viing quan sit tai thdi diém n. B(x) 1a
dnh nén ciia viing quan sit.

PAu tién ta khdi tao nén B(x) bing frame dnh du tién cla ving quan sit: B(x) = L;(x). Mi(x)
dudc tao bing cdch 14y ngudng dnh khéc cla hai frame dau tién Ip(x) va I;(x).

Tai thdi diém n>1 ta tinh M,(x) bing cich fim nhitng di€m chuyén dong giifa hai frame I,(x) va L.
1(x), v6i ngudng T cho trudc :
1 2

M,,(x)={0

Mat na nhi phin M,(x) dudc x 1§ qua bd loc morphology din. Nhitng diém thudc nén B(x) dugc
cAp nhit nhu sau:
if M (x) = 1 and M(x) =0 then
B(x) = I,(x); Mi(x) = 0;
if M;(x) = 0 and M,(x) = 0 then
B(x) = (1 - )Iy(x) + aB(x);

2.3 Téch ddi tugng

& budc nay ta budc phai 14y tdch dudc chinh xdc cdc d6i tugng cd nghia. C6 nghia & ddy tdc 1a
nhitng d8i tudng phudng tién tham gia giao thdng. Nhirng d8i tugng nay rit da dang vé hinh déng,
mau sic, kich thudc, tuy nhién chiing déu c6 chung mdt dac tinh 12 tinh chdt chuyén dong. Pay la mét
tri thifc rit quan trong ma chiing ta dudc biét truéc. Phudng phép téch d6i tugng & day s& chu y&€u dua
trén tinh cha't chuyén dong nay.

Dit liéu ddu vdo cla budc nay la dong dif ligu video xdm. Yéu ciu doi véi két qud 1a phdi xdc
dinh dugc nhitng di€m thudc v& cdc d6i tugng giao thong, con nhiing diém nio thudc vé nén dudng.
Hai phudng phdp thudng dung nhd't 12 phét hién chuyén dong dua trén sy khdc biét theo thdi gian va

L(x)-1,(x)>T
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trlt nén. Phuong phdp dua trén sy khdc biét theo thdi gian thi thudng d€ lai 15 hdng trén ddi tugng
déng mau trong khi phuong phap trit nén thi nhay cdm véi su thay ddi cdia nén. Cho nén chiing t6i
chon mot gidi phdp lai giita hai phuong phép trén.

Y twdng cla phuong phip nay nhu sau: phat hién chuy&n dong bing phudng phép so sdnh 3 frame
lién ti€p, ti€p dé 14p nhiing 15 trdng bing phuong phdp trlf nén c6 cip nhit va ngudng 12 ngudng ddng
cho mbi diém 4nh.

Xét mot doan video thu dugc tif mot camera tinh. Goi I,(x) 12 gi4 tri cudng do di€m &nh tai vi tri x
tai thdi diém n. Ta quy&t dinh m&t di€m c6 phai 13 di€m chuyén dong hay khong dua vao luit sau:

“M§t diém duge xem 1a chuyén dong néu gid tri cuong dé diém dnh ciia né thay déi ding k€ cd
gifta frame hién hanh vdi frame trudc dé va gita frame hi¢n hanh va frame lién trudc do nita”.

Nghia 12 x 12 di€ém chuyén d6ng néu:

(11" (x)-1,., (x)l) =T, (x) v (II" (x)-1,_, (x)l) > T, 4%)
trong d6 T,(x) 1a mdt gid tri ngudng md t4 th€ ndo 14 sy thay ddi “ddng k&” gid tri cudng d6 didm anh
tai toa dd x .

Khuyét diém 16n nhit cda phudng phip so sinh cic frame 4nh lién ti€p 12 n6 d& lai nhitng 15
héng trén cdc d6i tugng ddng mau. Tuy nhién, ta c6 thé khic phuc diéu nay bing cdch gom nhitng
diém 4nh lai thinh viing lién thong rdi sau d6 14p ddy nhitng chd tréng bling nhitng diém nim trong
dudng bao ciia ving lién théng R dudc xdc dinh 1a “chuyén dong” khi 4p dung phudng phap trit nén.

Goi B,(x) 1a gid tri cudng do di€m dnh nén tai diém x, ta c6 thé 14p ddy 13 tréng b bling nhiing
diém nim trong dudng bao R c6 gi4 tri cudng d6 di€ém &nh khdc mdt cdch déng k& so véi nén. Nghia

la:
b = {x :iI,, (x)—~ B, (x)|> i (x),x € R}

C3 nén B,(x) va ngudng T,(x) déu 13 thudc tinh th&ng ké cla gi4 tri cudng do di€m dnh dudc quan
sat tir chudi frame Anh {Ii(x)} vdi k < n. By(x) dudc khdi tao 12 mdt 4nh nén tréng clia viing quan sit.
Trén By(x) khdng c6 ddi tugng ndo ci.

By(x) = Iy(x), con Ty(x) dudc khdi tao bing mdt gid tri khdc khdng cho trudc. Nén B,(x) v ngudng
"T,(x) dugc cip nhit bing cong thic sau:
e aB,(x)+(1-a)l,(x) xkhong chuyin déng
1\X)= B
2 B * (x) x chuyén dong

aT, (x}+(1- CI:‘)(SX lf, (x)- B, (x)l} " xkhéng chuyén déng

T ( x) x chuyén déng

T;-c-l (X) =

Trong d6, 4 14 hdng s8 di&n t t6c d6 thay d8i clia thong tin nén. 4 cing nhé thi nén dudc cip nhit
cang sat thuc t€, Ngudng niy dudc chon theo kinh nghiém.

Sd dd thuat gidi phat hién d&i tuong chuyén dong dudc trinh bay nhu sau:
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2.4 Theo v&t ddi tugng:

Theo v&t mdt dbi tugng tifc 12 tinh todn va cdp nhit thudng xuyén trang thdi cia mot ddi tugng.
Do d6 trudc tién ta phdi dinh nghia tip théng s6 trang thdi ciia d6i tugng. Mot d6i tugng gdm c6
nhifng thong sd sau:

v p: toa dd tim déi tugng trén mat phdng dnh

v v: vin t6c ddi tugng trén mit phing 4nh

v ¢: dd tin cdy cla déi tugng

v vi tri dudng bao d6i tugng theo hé toa dd mat phing dnh

v miu 4nh cia ddi tugng

Thuit gidi theo v€t dbi tugng nhu sau:

1) Du dodn vi tri mdi ciia cdc d&i tugng da biét

2) Lién két ddi tugng vira tich dudc vdi céc ddi tugng da biét.
3) Cép nhit cc thong s trang thdi clia d&i tugng.

4) Trd lai budc 1.

Y tudng clia thut gidi ndy nhu sau: ta s& luu gilt mot danh sdch cdc d6i twgng da biét. Mbi frame
méi thu nhan dugc xif 1y qua budc phét hién di tugng chuyén dong. Ta thu dugc mét danh sdch cic
d8i twong trong frame mdi. Cdc dGi tugng ndy c6 thé 1a nhilng d&i tugng ta da bi€t hodc ciing c6 thé
1a d&i twong ta chua biét. Ta sé si dung phudng phap so khép xem d6i twgng nao 13 nhitng d6i tugng
ta da bi&t, nhitng d&i tugng nao 1a doi tugng mdi. T d6 ta quy&t dinh cdp nhét thong s§ trang thdi doi
tugng, hay thém, xod ddi tugng.

2.4.1 Du dodn vj tri méi ciia doi tugng:

P& theo v&t mot ddi tudng trén mot doan video ta cin phii biét vi tri cla né trén frame k€ ti€p.
Dé& gidm chi phi tinh to4n, ta phdi dv dodn vi trf tiém ning clia d6i tugng trén frame mdi. Piéu nay c6
thé thuc hién dudc khi ta biét dugc vector van tdc titc thdi ciia d6i tudng vi khodng cdch thdi gian giira
hai frame 12 nhd khodng 1/24 d&n 1/10 gidy nén d6i twgng khong thé thay ddi van t6c qué dot ngot. Vi
tri mdi cia d6i tudng dude dy dodn nhy sau:

P,, = Ds * Pyl

T4t c4 nhitng ddi tugng nio c6 tim ndm trong dudng bao cla ddi tugng & vi tri dugc du dodn déu
s& 12 ting vién dé so khdp.
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2.4.2 So khdp doi tupng:

Cho trudc mot dbi tugng di biét, cdi ta cin & diy 1A tim trong tip d6i tugng Wng vién & frame sau
cdi nao 1a khép vdi d6i tudng & frame truGc nhat. Van dé khé khin 1a mot ddi tugng tham gia giao
théng c6 thé di chuyén trong viing quan sdt theo hudng vudng géc vdi huéng camera hay hudng tir
camera ra xa, tif xa lai gAn camera. Liic ndy kich thudc ciia d6i twigng sé& ludn thay ddi, to dan 1&n, nhd
dn di. Con mot trudng hdp nita 12 khi d6i tugng mdi nhd vao viing quan sat, khi d6, d6i tugng s& 1§
ddn nhitng chi ti€t khdc nhau vao viing quan sét, gdy khé khdn cho viéc so khdp. Phudng phdp so
khdp dudc sit dung & diy la phudng phdp so khép mién. Cho trudc mién dnh déi tugng R ta xdc dinh
viing dnh khdp nhit vdi d8i tugng & frame sau biing céch tinh hé s§ twdng quan cla ving dnh ng
vién trén frame mdi vdi viing R trén frame cil. Goi d 12 dd ddi cda ving dnh @ng vién trén frame mdi
so0 v@i R trén frame cil, ta ¢6 C(d) 12 dd twong quan véi R ciia viing dnh c6 do d&i d:

a - w (x)l (x)—l“,(x+d)|
(d) =3
e Il

i Wl=3W () -

xeR

trong d6 W(x) 12 trong s6 tai diém x
D&i trgng nao & frame mdi c6 d sao cho C(d) c6 gid tri nhd nhi' s& 1a dugc chon 12 d6i tugng cil.
Lic nay théng s6 clia ddi tugng nay sé dudc cip nhit nhu sau

p = p, +d

n+l

vi gid tri vin t8c tic thdi v duge cAp nhitla: v = Ait— , V@i #t = thdi gian 1 frame

Do kich thuéc ciia cic ddi tudng thay ddi theo thdi gian nén chiing tdi da chon trong s8 W(x) nhu

sau:
i 1, r(x)
WY i 1 = EAEL
()=3+3 ( o )
véi r(x) 1a khodng cdch tif x d€n tim ddi tUING, VA Iy 12 ban kinh 16n nhit cia di tugng. Céch chon
“trong s& nay cho phép wu tién hon cho nhitng diém nim 8 viing trung tdm ddi tugng.

2.4.3 Theo vét va cdp nhét doi tigng:

Sau khi so khdp thi ta c6 thé s& c6 mdt s& két qué sau:

o D&i tugng & frame mdi khdng khdp véi ddi tugng ndo & frame cii cd, bd né vao danh séch doi
tgng va khdi tao gid tri do tin cdy & mic thip.

o DGi tugng da bi&t khong khdp vdi d6i tugng ndo trong frame méi, c6 thé ching da di ra khdi
viing quan s4t, ta gidm do tin cdy cla ching xudng. N&u dé tin cdy gidm xudng mot ngudng
nao dé thi g3 bd né ra khdi danh sdch ddi twgng.

¢ D&i tugng di biét chi khdp chinh xdc véi mdt ddi tugng duy nhdt trong frame mdi, chiing ta da
theo vé&t thanh cdng d6i tugng, cap nhét lai cdc thong s& cla né va ting do tin cdy lén.

e DG&i tugng da biét khdp vdi nhiéu déi twgng mdi, d6i twong phan rd ra nhiéu d6i tugng ( vi du
ngudi budc ra khoi xe, nhém ngudi di bd), cip nhdt d6i tugng cii v6i d6i tugng khép nhat véi
né, bd cic dbi tugng khdc vao danh sdch d6i tugng.

e Nhiéu d6i tugng da bi&t khdp véi mot ddi tugng méi, cdc d6i tugng cil dd nhdp lai thanh 1 d&i
twgng, g8 cdc ddi tugng nay ra khdi danh sdch d6i tugng va thém ddi twgng mdi vao danh
sdch.

2.5 Ruiit trich théng s& giao thong:

Nhitng théng tin ta di c¢é & budc nay 12 vij tri va vin t8c, d5 tin ciy ciia tirng d&i tugng. Céch phin
tich thong s6 giao thong nhu sau:
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P&m xe: Khi ¢6 d6i tugng mdi vao viing qudn sit, ta chua thé d€m ngay ma phdi dgi cho hé sO tin
ciy cla né vugt qua mdt ngudng T dinh trudc, didu nay c6 nghia 12 ta da theo vét dugc doi tugng
trong mdt khodng thdi gian kh4 dai thi mdi d&€m 14 c6 1 xe vdo ving quan sat.

Phét hién xe chay ngude chiéu: Thong tin ta c6 dudc & diy la chiéu ludng xe 12 hudng tif camera ra
xa. GOc toa do dnh 12 & géc trén trdi cla doi tugng, chiéu duong 12 chiéu ti¥ trdi sang phdi va tir trén
xudng dudi. Chidu ludng xe 12 chiu di tif dudi 1€n trén. N&u d&i twgng nio thanh phdn van tdc theo
chiéu thing ditng di tir trén xudng dudi thi ddi tugng d6 1a ddi tugng di ngudc chiéu

Do vén tdc xe: ta cin c6 thong tin & day 1a kich thudc thit trong mdi trudng 3 chiéu cda chiéu doc
viing quan sat néu c6 kich thudc nay ta s€ tinh dudc vén toc thuc clda ddi tugng bing cdch chia gid tri
nay cho thdi gian d6i tugng chay qua ving quan sat.

3 K&t qua thi nghiém va huéng phit trién:

Dif liéu th nghiém dudc quay tai Cdu vugt Vin Thdnh 2 trén duding Dién Bién Phid - TPHCM.
Thi&t bi thu nhdn 12 my quay ki thuat s& Sony DCR-TRV355E .Thdi gian thu dif liéu la khodng 5h30
chidu. Mdy tinh tht nghiém c6 CPU AMD Athlon XP 2000+, RAM 256 MB, HDD 40 GB, hé diéu
hanh Windows XP. Di liéu video dugc s6 hda ngay trén mdy quay va truyén vao mdy tinh thong qua
c8ng Fire Wire IEEE 1394 vio mdy tinh, lvu dudi dang AV1 khong nén, kich thudc bing phin mém
Roxio Video Wave 5 Power Edition. Di¥ liéu video c6 do phan gidi 352x288, s5 frame tdng cong 292
frame, toc dd khodng 12 frame/gidy. S8 frame sif dung dé khdi tao nén 1a 18 frame. SO frame diing
dé quan st 292-18 = 274 frame. K&t qud d€m xe 12 d€m dudc 11/12 xe so vdi trén thuc t€1a datti 1&
92%.

Nhitng k&t qua dat dudc trong bai bdo nay chi 12 nhitng budc diu tién cda mot hé thdng theo doi
giao théng hoan chinh. P& hé théng cé thé ing dung vao thyc t€, cin phdi ti€p tuc nghién cifu phat
trién cdc van dé sau:

e Nghién cifu cdc thuit todn phin ving d6i trong d6i véi trudng hgp cdc dbi wigng che phi 1an

nhau.

o Nghién cifu cdc phuong phdp truyén din di liéu phit hop vdi diéu kién kinh t&€ va cd sd ha

tAng thong tin ciia Viét Nam.

Hinh 3 Mt s6 k&t qui ctia budc khdi tao nén sit dung tit frame 1 dé€n frame 37
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Hinh 4: K€t qua phét hién d6i tugng chuyén dong. (a) &nh thé. (b) mit na chuyén dong, mdi viing
lién thong tuong ing v4i mot dbi tugng

A VISION-BASED TRAFFIC SURVEILLANCE SYSTEM

Le Hoai Bac, Truong Thien Dinh
Faculty of Information Technology, University of Natural Sciences — VNU-HCM

ABSTRACT: In this paper, we propose an automated vision-based traffic surveillance system. The
system works on one-direction roads for vehicle counting and moving- contrariwise vehicle detection.
Objects are extracted by using a hybrid method of background subtraction and temporal differencing,
which consider each object as a connected component. The proposed multiple-object tracking method

" finds object correspondences by template matching. Our surveillance system works in real time at
approximately 12Hz for 352 x288 resolution color video on an-Athlon XP 2000+ PC.
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