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PHirONG PHAP PHAT HIEN VA TACH BONG DlTA TREN BIEN 
BONG TRONG VIDEO GIAM SAT GIAO THONG 

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

Trdn ThiSn Dgt, Hd Bdc Binh, Ngo Le Minh Tam 

Trudng Dgi hoc Duy Tdn, Dd Ndng 

Tdm tdt: Hi thdng gidm sdt giao thdng dung di cung cdp thong tin vi tinh trgng giao thong, bao 
gdm: luu luang, tdc dp, thdng ke, phdn loai, cdnh bdo. Tach bong cua phuong tien chuyen dpng trong 
video gao thong Id mpt khdu het sice quan trong giup ndng cao dp chinh xdc cua cdc gidi thuat nhgn 
dgng. Bdi bdo ndy dS cap den mot phuong phdp cdi tiin trong viec phdt hien vd Idch bdng cua phuong 
tiin chuyen dpng trong video gidm sdt giao thdng dua trin biin bdng, cdu true biin npi bp kit hop vdi 
cdc ddc dnh ciia bong Kit qud thue nghiem cho thdy phuang phdp di xudt ndy hiiu qud han vd trich 
dnh nguyin ven hon so vdi mpt s6 phuang phdp hien co. 

Tir khda • Biin bong, bien npi, bien ngogi, hi thong gdm sdt giao thdng, tdch bdng. 

Abstract: Because traffic video information has been collected and used as an important part of 
traffic surveillance and management, great importance has been attached to video surveillance 
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 traffic 
surveillance video plays an important role in improving the accuracy of identification algorithms This 
paper presents a new method for moving shadow detectionby using interior edge structure and 
characteristics of shadow. The experimental results show that the proposed method is more efficient 
and more integrated than other existing methods. 

Keyivords: External edge, internal edge, shadow removal, shadow edge, traffic surveillance 
system. 

1. Dat van de gia tang dp tin cay cua he thong, tao ra hieu 
Trong nhiing nam gin day, he thdng qua tdt cho cac buoc xir ly ti8p theo nhu theo 

giam sat video duac sir dung rpng rai trong doi, nhan dang muc tieu, phan loai va phan 
nhieu ITnh vuc voi s6 lugng ngay cang gia tich hoat dpng cua he thong, 
tang, dac biet la linh vuc giam sat giao thong. Da co nhieu cong trinh nghien cim va 
Cac he thong nay co xu huong duge cai tien giai phap trong Imh vuc tach bong duac cong 
va phat triln thanh he thong giam sat thong bo, Phuong phap dua tren binh dang (shape-
minh, co th i tu d6ng phat hien va theo doi based) trong [1] su dung cac thong tin hinh 
cac phuang tien chuyen dong. hpc cua canh, doi tugng va vj tri nguon sang 

Co 3 ky thuat nghien ciru trong he thdng ^e tach bong. Hoac trong [2], cac tac gia ap 
giam sat giao thong bing hinh anh: Trich anh dung thuat toan line-based de tach bong ra 
xe chuyen dong (Moving vehicle khoi vat chuyen dpng. Tuy nhien, phuong 
segmentation), theo v6t chuyen dpng cua Phap nay phu thupc vao dac tinh tuang quan 
phuong tien (Moving Vehicle Tracking), hinh hpc giua cac doi Urong trong anh nen no 
nh|n dang va phan loai xe (Vehicle se khong hieu qua khi moi quan he hinh hpc 
Classification). Ky thuat Uich anh chuyen nay thay doi. 
dpng thuang g§p kho khan khi vat the Mpt huang tiep can khac la sir dung 
chuyin dpng thuong sinh ra bong cua no di phuang phap dua tren thupc tinh (property-
kem. Bong se gay ra nhilu kho khan trong based) [3-4] trong do cac dac tinh nhu dp 
viec djnh vi va nhan dang chinh xac doi sang, rnau sac va bien cua bong duac sir 
tugng di chuyin nhu lam meo dang phuong dungde tach bong Ky thuat nay se gap vin 
tien, noi chiim d6i tugng. Do do, viec loai bo de neu nhu tien canh (foreground) chiia d6i 
bong ra khoi doi tugng chuyen dgng se lam tugng c6 dp sang hay gia tri cuang dp tuong 
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til nhu dilm anh cua bong. Trong trucmg hgp 
nay, cac dilm anh thupc vat thi se de bj 
nhim thanh cac dilm anh cua bong va nguge 
lai. D I khac phuc nhugc dilm nay, ky thuat 
sii dyng thdng tin bien va dp ddc duac ap 
dung [5-6], Nhiing phuang phap nay giai 
quylt cac ban chi ve mau sic, cho hieu qua 
tdt khi pham vi khao sat la mdi trudng trong 
nha va bdng dl dang loai bo Tuy nhien, hieu 
suit ciia cac phuong phap nay se giam khi 
khao sat d mdi tnidiig ngoai trdi bdi phuong 
phap nay khdng thi loai bd hoan toan bien 
cua cac bdng manh va nam xa may quay. 
Ngoai ra, phuang phap nay gap nhieu khd 
khan trong viec xac dinh cac thdng so va 
nguong. Cd nhilu phuang phap d& thilt lap 
ngudng nham tang hieu qua tinh toan. Cac 
cdng trinh [7-8] de xuit phuang phap thilt 
lap nguong tu dpng thdng qua cae buac hgc 
tap. Ngudng duge du doan tir cac chudi 
video huin luyen, sau do se xac dinh diem 
anh duge phat hien do thudc bdng hay doi 
tupng di chuyin. Nhung phuong phap nay 
yeu cau chudi video va cac du: lieu huan 
luyen phai Idti. Ngoai ra phuang phap nay rat 
khd de thue hien true tuyen va trong thdi 
gian thue vi nd can phai thdng qua cac budc 
tu hpc. Bai bao [9] dua ra phuong phap xda 
bien ngoai va dung bien ndi de tao phan anh 
phuong tien. Tuy nhien, phuang phap nay 
trong qua trinh xda bien ngoai thi xda ludn 
phan bien ngoai cua phuang tien. Trong bai 
bao [10], de loai bd bdng chuyen ddng, cac 
tac gia su dung mdt md hinh tuong phan de 
md ta va loai bd bdng linh boat dua tren y 
tudng mdt su thay ddi bdng la mot su thay 
ddi trong su tuang phan. 

Nhin chung, cac giai thuat phat hien va 
tach bong ra khdi phuong tien chuyen ddng 
sao cho hieu qua van la dl tai cin tiep tuc 
nghien ciiu va phat trien do su phiic tap cua 
dieu kien chieu sang, dilu kien thdi tilt va 
cac yeu cau irng dung. Trong bai bao nay, 
chiing tdi de xuat mdt phuang phap cai tien 
de tach bdng ra khdi vat chuyen ddng. Nhu 
chung ta da biet, bdng co 4 dac tinh: 1) Bdng 
cd cau triic tuong tu nhu nen; 2) Bdng cd 
mau sam hon nen mpt it; 3) Bdng khdng cd 
nhieu bien ndi va 4) Bong thudng nam d ria 
ngoai cua viing chuyen ddng. Phuong phap 

ik xuit chi dung dp xam ciia anh dua tra 
bien bdng, ciu tnic bien npi bp ket hgp vd 
cac dac tinh cua bdng, gpi tit la phuang pĥ  
bien bdng (Shadow Edge Method SEM) 
Dilu nay cho phep giam dp phiic tap linl 
toan va tang hieu qua lo^ bd bdng do si 
dung buac phat hien dudng bien cua cai 
dilm thupc bdng. 

Phin tilp theo cua bai bao dupe to chu[ 
nhu sau: Trong phan 2, chung tdi de xuai 
phuang phap phan vung anh tien canh, giai 
thuat phat hidn dudng bien va xda bdng cus 
phuang tien chuyin ddng trong video giatn 
sat giao thong. Mot sd kit qua md phong va 
so sanh danh gia vai cac phuang phap khac 
duge phan tich trong phan 3. Cuoi ciing 
chiing tdi kit luan cdng trinh cua chiing ta 
trong phan 4. 

2. Giai thuat tach bong sem 
Cac budc thue hien ciia giai thuat dmjc 

mdtanhu sau: 
Bu-tfc 1: Khoi tao anh nen 
Anh xii ly gdm 2 phin: anh nen va an6 

tiln canh. Trong cac ngudn dii lieu video 
giam sat giao thdng, anh nen khdng chita (Sfi 
thanh phin chuyen ddng va anh tien canh ch 
chira xe chuyen dpng kem theo bdng cua no 
Do do, anh tiln canh nhan duge bang phuom 
phap trit nen, lay anh gde trit cho anh nen. CJ 
nhilu phuong phap de khdi tao anh nei!,o 
day chung tdi su dung phuang phap t̂ d " 
theo phuang phap thdng ke xac suat xusi 
hien cua moi diem anh trong bai bao [11]. Bi 
tao ra anh nin, he thong xu ly 80 khung hiol 
dau tien, Giai thuat duge md ta nhu sau: 

2SS, if D;]>T„andD:]>T, 

0, otherwise 
O' 

'•' [O, ; / 0 ; ^=255 

Trong do: I',:),!',,,,I'*; tuongiiogl 
gia tri diem anli co toa do ii,j) cua kliungtfe 
t-\, t, t+\. 

To > 0: Miic nguong khoi tao, chung I 
chon To = 30, day gia tri thue nghiem cl 
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loai video nay tii cac cong trinh nghien curu xet ph4n mat duong co xe chuyen dong, le 
truoc. Ket qua tao n6n nhu Hinh 1. duong va khmig canh 2 ben duong khong can 

xem xet. Dl khoanh viing nen, chiing toi sii 
dimg giai thuat kiem tra bien voi toan tii 
Sobel va chuyen d6i Hough [12] d8 nhan 
dien duong thing (IS duong), kk qua nhu 
Hinh 2. 

(a) 
(a) Anh goc 
(b) Anh n^n diroc tao tucmg ling v6i N=50 va N=l 00 

Hmh 1. Kit qud tgo dnh nin 

Buo'c 2: Cap nh^t anh nen 
De tang dp chinh xac khi xir ly cua he 

ihdng, anh nen tham chilu nay phai tning 
khdp vdi anh nen hi|n tgi. Tuy nhien, trong 
thue te, do anh hudng cua nhieu ylu to nhu 
anh sang, thdi tilt hay cd vat chuyin dong di 
vao nen lam cho anh nen tham chieu khdng 
ddng nhat vdi anh nin hi^n t?ii. Do do, van de 
dgt ra la cin phai c|p nhat anh nen tham 
chieu de giam sai sd tinh toan trong qua trinh 
phan viing tien canh. 

De c|p nh|t anh nen, chuong trinh sit 
dung mang 2 chieu 50,^, SN,j de tinh diem 
cap nhat nin va diem tich luy nen. Neu 
Blj =Ilj thi SN,,] tang len 1, ngupc lai 
SN,j = 0. NIU dilm nay Idn hon gia tri 
ngudng thi xem xet cap nhgt lai anh nen. Khi 
do Bl^j se dupe tinh d cac khung tiep theo. 

NIU Blj = 0 thi SO,j giam 1, khi giam 

ve 0 thi SNtj cung giam ve 0. 

muBlj - / ; ^ < To till SO,j tang 1, 
gia tri anh nin cap nhat duge tinh nhu theo 
cdng thiic: 

5^^=[5^/50,, ,+/;j/(50„^+l) (4) 

Budc 3: Nh^n dang mat duotig 
De giam thdi gian tinh toan, chiing ta chi 

Hmh 2. Kit qud khoanh viing nen 

Buo'c 4: Tao anh nhi phan cua viing 
chuyen dong 

Dung toan tii Sobel, tien hanh kiem tra 
bien anh tien canh dupe Et va anh nen dupe 
Bt. Dua vao anh IBi = Et - Bi, ta danh dau 
vung chuyen ddng tren anh tien canh. 

Tir anh nay, bang each duyet tir tren 
xudng, tir dudi len, tir phai sang trai va tir trai 
sang phai, xda di nhung diem nam ngoai 
bien, ta nhan duge anh vung chuyen ddng. 
Ddng thdi, ta cung dupe anh nhi phan cua 
viing chuyen ddng nhu Hinh 3 

Hinh 3. Ket qud dnh nhi phdn 

Bucrc 5: Kiem tra bien ngoai, bien noi 
Tic ket qua anh nhi phan vat chuyen 

dpng cua budc 4, ta trich duge bien ngoai. 
Cung tir anh nhi phan nay, ta lay lai phan 
chuyen ddng tir anh tien canh va di kiem tra 
bien, ta dupe anh ddng thdi chiia ca bien ndi 
va bien ngoai. Ket qua kiem tra bien ngoai va 
bien npi ta duge nhu Hinh 4. 
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Hinh 4. Anh bien ngi vd bien ngoQi 

Sau khi xda bien ngoai xong, ta dimg 
phan cdn lai (bien npi va bien ngoai cua 
phuong tien) de tai tao lai viing anh cita 
phuong tien, kit qua nhu Hinh 5. 

Hinh 5. Anh kit qud sau khi tdch bong 

3. Danh gia ket qua thue hien 

CMng tdi thue hien phuong phap de 
xuat tren PC INTEL vdi vi xit ly x86 Family 
6 Model 15 Stepping 13 Genuinehitel -2000 
Mhz. Chimg tdi dimg 3 doan video vdi djnh 
dang .YUV, mdi doan cd 1050 khung 
{https://www.dropbox.com/sh/jbusd2gtIw7sp 
bh/aWW-2snY4h) va dung ngdn ngu C++ de 
viet chuang trinh thii nghiem Ket qua thir 
nghiem nhu Hinh 5 ben phai. 

Ngoai ra, chiing tdi cdn danh gia hieu 
qua cua phuong phap de xuit thdng qua 2 
thdng sd: ty le phat hien bdng 77 va ty le phan 
biet bdng ^ [8], Cac thdng sd nay dupe tinh 
theo cdng thirc: 

TP, 
(5) TPs^FN, 

TP,-vFN,^FP, 

TP,+FN, 

Trong do: TP kilm tra dimg duong, FP 
kilm tra sai duong, FN^ka tra sai am, S\k 
ky hieu bdng, F ky hieu cho tiln canh. 

Chung tdi sii dung 2 phuang fihap loai 
bd bdng trong bai bao [9] va [13] d l so sanh 
hai thdng s6 ty le phat hien bdng 7 va ty le 
phan biet bdng ^ Ki t qua nhu ti-ong Bang 1. 

Bang 1. Kit qud so sdnh cdc thdng so dinh luang. ty 
liphdt hen bong rjvdtyli phdn biet bdng ^ 

ri3i 
[91 

SEM 

Video 1 
Tl% 
68,6 
79,1 
79,3 

5% 
62,6 
85,6 
85,5 

Video 2 

n% 
68,2 
85,9 
88.2 

(.v. 
74,6 
77.8 
77,1 

Video 3 
1 1 % 

78.7 
88,2 
89,2 

?% 
73,7 
83,3 
84,5 

(6) 

Tir kit qua bang, chiing tdi nhan thay 
rang phuang phap de xuat SEM vupt trdi so 
vdi phuang phap d̂ [13] va tdt hon phuong 
phap d [9] v l ca hai thdng sd ty le phat hien 
bdng ;; va ty le phan biet bdng ^. Ve mat 
khdi phuc viing anh phuong tien thi viing anh 
phuang tien chuyin dpng nguyen ven hon 
phuong phap d [9] va [13] do phuong phap 
SEM giii lai duac bien ngoai cua phuang tien 
chuyen dpng, 

4. Ket luan 

Trong bai bao nay, chiing tdi da trinh 
bay mpt phuang phap xda bdng gpi tat la 
phuong phap SEM. Phuang phap nay chi 
diing dd xam cua anh dua tren bien bdng va 
cac dgc tinh cua bdng. Ket qua thue nghiem 
cho thay, phuang phap SEM cd nhilu uik 
diem hon so vdi mdt sd phuang phap da c6 
trudc ddQ 
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