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PHUONG PHAP PHAT HIEN VA TACH BONG DUA TREN BIEN
BONG TRONG VIDEO GIAM SAT GIAO THONG

METHOD FOR SHADOW REMOVAL BASED ON SHADOW
EDGE IN VIDEO-BASED TRAFFIC SURVEILLANCE SYSTEMS

Trin Thién Pat, Ha Déic Binh, Ngb Lé Minh Tém
Truomg Pear hoe Duy Tén, Dé Ndng

Tom tds: He Ihang grim sdt giao thong dimg dé cung cdp thong tin vé tinh trang gigo thong, bao
gbm: i heong, tde dg, thong ke, phan logi, canh béo. Tdch bong cia phmmg nén chuyén dong trong
video giao thzmg la mor khdu hét sic quan trong giip ndng cao ag chinh xdc cia cdc gidi thudt nhdn
dang. Bai bdo nay dé cdp dén mét phwong phép car tién trong viée phat hrén va tdeh bong ciar phmmg
fién chuyén d’ong trong video gidm sdt giao thong dua trén bién bong, cdu tric bién nbi b6 két hop vor
cde ddc tinh ctia bong  Két qud thu'c nghigm cho thdy phm;rng phdp dé xudt nay hiéu qud hon va trich
dnh nguyen ven hon so vér mot sé phuong phép hiéw co.

Tir khéa: Bién bong, bién noi, bién ngoai, hé thing giém sdt giao thong, tach bong.

Abstract: Because traffic video information has been collected and used as an vmportant part of
traffic surveillance and management, great imporiance has been attached to video surverllance
technology which is based on video image processing, analyzing, and understanding, to improve the
intelligence of traffic surveillance and management. Shadow removal of moving vehicles in maffic
surverllance video plays an important role in improving the accuracy of identification algortthms This
poper presents a new method for moving shadow detectionby usimg wnterior edge structure and
characteristics of shadow. The experimental results show that the proposed method is more efficient

and more integrated than other existing methods.

Keywords: External edge, internal edge, shadow removal, shadow edge, traffic surveillance

system.

1. Dit vén d&

Trong nhilg nim gin ddy, hé théng
gidm sit video ducc st dung rong 13 trong
nhidu linh vuc véi sé luong ngay cing gia
ting, dic biét 14 linh wiuc giam sat giac thong
Céc hé th(mt7 ndy ¢ xu huéng dugc céi tién
va phat trién thanh hé théng glam sat thong
minh, c6 thé tr ddng phét hién va theo déi
cac phirong tién chuyén déng.

Co 3 k5 thudt nghién ciru trong hé théng
giam sét giao théng bing hinh anh: Trich anh
xe chuyén déng (Moving vehicle
segmentation), theo vét chuyén déng cia
phuong tién (Moving Vehicle Tracking
nhin dang va phin loai xe (Vehicle
Classification). Ky thudt trich dnh chuyen
dong thuong gip kho khan khi vét thé
chuyén dong thudng sinh ra bong cia né di
kém. Bong s& gy ra nhidu kho khin trong
viéc dinh vi vA nhin dang chinh xac déi
tuong di chuyen nhu lam méo dang phuong
tién, ndi chum déi tugng. Do d6, viée loai bd
béng ra khoi dbi tuong chuyén dong sé lam

gia ting d6 tin ciy cia hé théng, tao ra higu
qui 16t cho céc budc xir Iy tiép theo nhu theo
ddi, nhén dang muc tiéu, phan loai va phin
tich hoat dong cia hé théng.

Di co nhidu cong trinh nghién ctu va
giai phap trong linh virc tach béng duoc céng
bd. Phuong phép dua trén hinh dang (shape-
based) trong [1] st dung céc théng tin hinh
hoc cia canh, di tugng va vi tri ngudn sang
dé tach bong. Hodc trong [2), céc thc gid ap
dung thut toan line-based dé tach bong ra
khoi vat chuyén déng. Tuy nhién, phuong
phap nay phu thudc véo dic tinh trong quan
hinh hoc gifta cac déi teong trong anh nén 0o
s& khéng hiéu qua khi méi quan hg hinh hoc
nay thay déi.

MGt hudng tiép cin khac 1d sit dung
phuong phép dua trén thude tinh (property-
based) [3-4] trong d6 cac dic tinh nhu d6
sing, miu sic vi bién cha béng duoc s
dung dé tach béng Ky thudt niy s& gip vén
dé néu nhu tién canh (foreground) chira ¢bi
tuong co d6 sang hay gia tri cuong @6 twong
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tw nhu didm dnh ctia bong. Trong trudng hap
nay cic diém anh thudc vt thé s& dé bi
nhim thinh céc diém anh cla bong va nguge
Tai. D& khic phuc nhuoc diém ndy, k§ thudt
s dung thong tin bién va &8 dbc duoc ép
dung [5-6]. Nhiing phucmg phap ndy giai
quyét ¢4c han ché v& mau sic, cho hiéu qui
tdt khi pham vi khio sat Ja mai trudng trong
nha va bong d& dang loai bé Tuy nhién, hiéa
sult cia cic phucmg phap ndy s& gidm khi
kho sat & méi trudng ngodi trdi béi phuong
phap nay khéng thé loai bo hoan toan bién
cia cac bong manh va nim xa may quay.
Ngoai ra, phuang phap nay gip nhiéw khé
khin trong viéc xac dinh cic thong s6 va
ngudng. C6 nhién phuong phap & thiét 1ap
ngucmg nhim ting hiéu qud tinh toén. Cac
cong trinh [7-8] @& xuft phuong phép thidt
lap ngudng tr ddng thong qua cic bude hoo
tap. Ngudng duoc du doan tr cac chudi
video huin luyén, sau do s& xac dinh diém
énh dugc phiét hién dd thude bong hay abi
tuong di chuyen Nhimg phuong phép nay
yéu chu chubi video va cic dit ligu hufn
luyén phii 16n. Ngodi ra phuong phép nay rét
kho dé thuc l'uen tnye tuyén va trong thoi
gian thuc vi nd cAn phéi théng qua céc bude
tur hoc. Bai béo [9] dua ra phuong phap xoa
bign ngoai v ding bién ndi dé tao phin dnh
phuong tién. Tuy nhién, phuomg phap nay
trong qué trinh x6a bién ngoai thi xéa fudn
phin bién ngoai cla phwong tién. Trong bai
bao [10] dé loai bd bong chuyén déng, céc
tac gid sir dyng mét md hinh twong phin dé
mé ta va loai bé bong linh hoat dua trén ¥
tudng mét sy thay dbi bong 13 mot sy thay
doi trong su tuong phan.

Nhin chung, cac giai thust phat hién va
tach béng 1a khéi phuong tién chuyén dong
520 cho hiéu qué vin 1i dé tii cin tiép me
ngl'uen ol va phat trién do su phuc tap cia
didu kién chxeu sang, didu kign thoi tiét va
cac yéu chu Ung dung. Trong bai bao nay,
chung 161 @8 xuat mot phuong phap cai tidn
& tach bong ra khéi vat chuyén déng. Nhu
chung ta da bidt, bong ¢b 4 dac tinh: 1) Bong
cd cau tric twong, tw nhu nén; 2) Bong cé
mau sim hon nén mét it; 3) Béng khéng co
nhidu bién ndi va 4) Béng thudng nim & ria
ngoil cha ving chuyén déng. Phwong phap

48 xufit chi ding d6 xam cia anh dua trg
bién bong, cdu tric bién ndi bd két hop v
cac dic tinh ctia béng, goi tit 13 phuong ph
bién bong (Shadow Edge Method SEM)
Piéu nay cho phép gidm &6 phirc tap tin
toan vi ting hidu qud loai bd bong do gy
dung budc phét hién dudng bién cia ci
diém thudc bc’mg
Phén tiép theo ciia bii bio dugc td d:u{
nhw sau: Trong phin 2, ching toi & xid
phuong phip phidn ving dnh tién cinh, gi
thust phat hién dudng bién va xoa bong oy
phucmg tién chuyén dong frong video giin
sat giao thong, Mot s6 két qua md phongw
so sanh danh gia véi cic phwong phép kb
dugc phan tich trong phén 3. Cubl cling
chung t6i két ludn cong trinh cua ching &
trong phén 4.
2. Gidi thuit tich béng sem
Céc budc thure hién cia giai thudt duy
md t& nhnr sau:
Buwéce 1: Khai tae dnh nén
Anh xit Iy gbm 2 phan nh nén va in
tién canh. Trong cic nguon dir liéu vide
giam sét giao thong, 4nh nén khong chua de
thanh phén chuyen déng va anh tién canh d
chira xe chuyen dong kém theo bong cla m
Do dé, anh tién canh nhén duge biing phuo
phap tnr nén, ldy dnh goc trir cho 4nh nén. ¢
nhiéu phuong phap 48 khoi tao anh neu,n
ddy ching t6i sir dung phuong php taou
theo phuang phép théng ké xAc subtxd
hidn cia m&i diém 4nh trong bai bao [11].H
1a0 ra anh nén, hé théng xir [ 80 khung hinl
dAn tién. Giai thudt duoc mé t4 nhu sau:
=| 1:;1 _ I:JI u ' Il'ﬂ
o P55 D} >T,and D)} > 1,
0, otherwise
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5y i U
o, 1f0’ 55
. I:)l.,[:],li-vl mmg mg
gi4 tri didm anh c6 toa 6 (7, j) cia khnng
1,2, 141
To > 0: Mirc nguéng khdi 1ao, ching]
chon To =30, ddy gia tr thuc nghism N

Trong dé:
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loai video nay tir cac cong trinh nghién ciu
trude. Két qua tao nén nhu Hmh L

@ ®)
(2) Anh gﬁc
(b) Anh nén duoc tao twong img véi N=50 va N=100
Hinh 1. Két qua 1a0 dnh nén

Buéce 2: Cap nhit dnh nén

Pé ting 46 chinh x4c khi xv 1y cia hé
théng, 4nh nén tham chiéu nay phéi tring
khdp véi anh nén hign tai. Tuy nhién, trong
thuc té, do anh hudng cia nhigu yeu 5 nhu
anh sing, thoi tiét hay cb vit chuyen dong di
vio nén lam cho anh nén tham chiéu khong
dbng nhit v6i dnh nén hién tai. Do d6, vén dé
dat ra 13 cdn phai cfp nhat inh nén tham
chién dé gidm sai sb tinh to4n trong qué trinh
phén viing tién canh.

Dé cip nhit anh nén, chuong trinh st
dyng méng 2 chiéu SO,J, SN, 4é tmh dlem
cdp nhit nén va diém tich liy nén Néu
B}, =1, thi SN, ting 1én 1, ngugc lai
SN, = 0. Néu diém ndy 16n hon gié tr
ngudng thi xem xét cip nhét 1ai anh nén. Khi
d6 B!, s& dugc tinh & cic khung tiép theo.

Néu B!, =0 thi SO, gidm 1, khi gidm
v& 0 thi SN, cling gidm v& 0.

NéuB/, -1/, <7, thi SO, ting 1,
gia tri anh nén cdp nhit dugc tinh nhu theo
cdng thizc:

B, =[B,*50,,+1,,J/(S0,, +1)

Budc 3: Nhan dang mit dudng

Dé giam thoi gian tinh toan, ching ta chi

@

xét phﬁn mit duong co xe chuyén dong, le
dudng va khung cinh 2 bén dudng khéng cin
xem xét. Dé khoanh wiing nén, ching 16i str
dung gtaa thujt kiém tra bién vdi toan t¥
Sobel va chuyen dbi Hough [12) dé& nhan
dién duong thing (18 duong), két qui ninr
Hinh 2.

Hinh 2. Két qué khoanh ving nén

Buée 4: Tao énh nhi phin cia ving
chuyén dong

Ding toan it Sobel, tién hanh kidm tra
bién anh tién cinh dugc B, va anh nén duoc
Bt. Dya vao énh IB, = F; - B,, ta d4nh déu
viing chuyén ddng trén anh tién canh.

Tir 4nh ndy, bing cach duyét t trén
xubng, tir dudi 18n, tr phai sang trai va tir trai
sang phai, xéa dl nhiing diém nim ngoai
bién, ta nhén dugc anh ving chuyén dong.
DSng thoi, ta cling duwgc anh nhi phin cha
vung chuyén dong nhur Hinh 3

Hink 3. Két quei énh nhi phon

Buéc 5: Kiém tra bién ngoai, bién ndi

T két qua anh nhi phin vit chuyén
déng cia budc 4, ta trich dugc bién ngoai.
Ciing tir dnh nhi phin nay, ta lay la.l phén
chuyén dong tir anh tién cinh va di kiém tra
bién, ta duoc dnh déng thoi chira ¢ bién ngi
va bién ngoai. Két qua kiém tra bién ngoai va
bién ndi ta duge nhw Hinh 4.
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Hink 4. Ank bitr ndi v bign ngoai

Sau khi x6a hién ngoai xong, ta ding
phin con lai (bién ndi va bién ngoai cua
phuong tién) dé i tao lai ving anh cla
phuong tién, két qua nhu Hinh 5.

:

Hink 5. dnh kér qua say kin tach béng

3. Pinh gid két qui thure hign

Ching t6i thuc hién phuong phap dé
xuft trén PC INTEL véi vi xir Iy x86 Family
6 Model 15 Stepping 13 Genuinelntel ~2000
Mhz. Ching t6i ding 3 doan video voi dinh
dang YUV, mdi doan c6 1050 khung
(htips:/rwww.dropbox.con/shjjbusdlgtiw 7sp
bh/alWW-2snY4h) va ding ngén ngu C++ dé
viét chuong trinh thir nghiém Két qud thi
nghiém nhu Hinh 5 bén phai

Ngoal ra, ching t6i con daoh gia hiéu
qua cua phuong phép 88 xuft théng qua 2
thong s6: t7 18 phdt hién béng 7 va t7 18 phan
biét bong £ [8]. Céc théng sb nay duac tinh
theo cong thie:

h= L 5)
T, +FN,
TP, + FN, - FP,

— ki 5 6
d TF, + FN, ®

Trong d6: TP kiém tra ding duong, 1P
kiém tra sai duong, FN kidm tra sai &m, Sla
k¥ higu bong, F kg higu cho tién canh.

Ching 161 st dung 2 phuong phép loa
bo bong trong bai bao [9] va [13] d€ so sanh
hai thong sb t 1& phat hién bong 7 va ty 1
phén biét bong & Két gua nhu trong Bang 1.

Rdng 1. Xéz qud so sanh céc théng 38 dmh lugng. 1

18 phdt huén bong nva 1y I¢ phén hiét bong &

Video 1 Video 2 Video3 |

| % | &% | 1% | &% | n% | &%
137 | 68G [ 62.6 | 68,2 | 74,6 | 78,7 | 737
9] | 79,1 [ 856 | 859 | 77.8 | 882 | 833
SEM | 793 | 855 | 88.2 | 77,1 | 89,2 | 845

Tir két qué bang, ching 161 nhan thiy
ring phuong phap d€ xuit SEM vuot tréi so
voi phuxmg phip & [13] vi lnt hon phuong
phap ¢ [9] vé ca hai thong 56ty 18 phat hién
béng 7 va ty & phan biét béng £ Vé mit
khdi phuc ving anh phuong (ién thi wing dnh
phuong tién chuyen déng nguyén ven hon
phuong phéap & [9] va [13] do phuung phip
SEM git lai duoc bién ngoai clia phwong tién
chuyén déng.

4. Kétluin

Trong bai bao nay, ching t6i d& trinh
bay mét phuong phip xda bong goi tét la
phuong phip SEM. Phuong phip nay chi
dung d& xam cia anh dwa trén bién bong va
cac dic tinh cta bong, Két qua thuc nghwm
cho thdy, phuong phéap SEM ¢6 nhidu
diém hon so v6i mdt s6 phuong phap di c¢
trude d60
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