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MOT KY THUAT PHAT HIEN BONG BOI TUQNG KET HOP
YEU TO THO' GIAN
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Yviéen Cong ngh¢ thong tin, Pai hoc Quéc gia Ha Noi
2Vién Cong nghé thong tin, Vién Han 1am Khoa hoc va Cong nghé Viét Nam
® Pai hoc Cong nghiép Ha Noi
*S¢ Théng tin va Truyén thong, Thanh phd Ha Noi

TOM TAT— Trong cdc hé thong camera gidm sdt, ddc biét 1a hé thong giam sdt giao théng, bai todn phdt hién bong doi fiwong gitlp
gidm thiéu sw nhdp nhang, két dinh gitta cac déi tiegng, nham lam tang do chinh xdc trong phdt hién hanh vi vi pham ciia dsi tirgng
tham gia giao thong. Bai bdo ndy dé cdp dén viéc sir dung yéu 16 thoi gian nham két hop hiwéng nguon sang trong viéc phat hién
béng doi tieong. Ky thudt di dirge cai dat thir nghiém va t6 ra hiéu qud doi véi viée gidm sdt trén cdc tuyén dwong xdc dinh triede va
khéng c6 su che khudt.

Tar khda— shadow detection, surveillance...

I. GIOI THIEU

Trong cac hé thong camera giam sat, dac biét 1a hé thong giam sat giao thong, bai toan phat hién bong cua dbi
tuong giup giam thiéu su nhap nhing, két dinh giita cac déi twong, nhim lam ting do chinh xac trong phat hién hanh vi
vi pham cua dbi tuong tham gia giao thong. Bong, anh sang va dbi tuong la nhirng hién tuong cung ton tai (Hlnh 1).
Déi tugng dich chuyén bong clng dich chuyén theo, day chinh la mot diém bét lgi dbi v6i hé thong giam sat db6i tugng
tu dong. Hién twong bong cua ddi tuong nay, chong 14n mot phan 1én d6i tugng kia d& 1am cho hé thong hiéu 1am ring
d6 12 mot ddi twong anh hudng téi két qua theo vét dbi tugng dic biét 1a trong cac hé théng giam sat dbi tuong ty dong.
Chinh vi 1& d6 ma t6i nay cac nghién ciru xac dinh va loai bo bong ciia ddi tuong trong cac bai toan gidm sat véi su hd
trg clia camera van con la huéng mé véi nhidu nghién ctru.

Hinh 1. Béng ctia ddi tuong nay két dinh vao ddi tuong khéc trong qua trinh chuyén dong.

Trong bai béo ndy, ching t6i dé xut mot phuong phép xac dinh béng dua vao yéu t thoi gian két hop voi
cuong d6 sang. Cac ndi dung trong bai bao dugc phan b6 nhu sau: Phan 2 néu cac nghién ciru lién quan, phan 3
phuong phap phat hién bong dua vao yéu to thoi gian két hop voi cuong do sang, phan 4 1a mét sO hinh anh
thtr nghiém.

II. CAC NGHIEN CUU LIEN QUAN

Céac cong trinh nghién ctu vé phat hién va loai bé bong cua dbi tugng da duogc dé cap tu thap nién 90, tuy nhién,
cho t6i nay, cac cong trinh nghién ctru vé linh vuc nay van dugc tiép tuc nghién ciru véi nhing két qua dang ghi nhan,

Theo [2] nhitng nghién ciru vé phat hién bong cta d6i tugng trong hé thong camera giam sat dugc chia thanh bon
nhém chinh dya trén nhitng dac tinh: chromacity, thudc tinh vat 1y, thudc tinh hinh hoc va texture-based.

Chromacity-based: Phuong phap nay d& cai dat va chi phi tinh toan thp, thuong lya chon khong gian mau co su
phan dinh r6 rang gitta cuong do (intensity) va chromacity. Tuy nhién do qua trinh xac dinh bong la sy so sanh
chromacity giita cic diém nén phuwong phap nay nhay cam véi nhiéu.[3]

Thudc tinh vat 1y [5], dugc phat trién dya trén d6 chinh xac cua chromacity két hgp voi sy thich nghi cia mé hinh
bong cuc bd. Phuong phap nay khong chinh xac trong truong hop pho clia ddi tuong gan glong v6i phd clia nén.

Geometry-based: phuong phap ndy dé cai dat va chi hiéu qua db6i v6i nhitng d6i twong dé mé hinh héa, khong hoat
ddng hiéu qua trong trudng hop cac dbi trong ¢ ciu trac phirc tap.

Texture-based: Nhitng nghién ctru thugc nhom nay dugc tach thanh hai nhém nho 1a phan ving texture nho va

phan ving texture rong. Phuong phap duoc tién hanh theo hai budc chinh: (i) lya chon diém hodc ving vao ving bong
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(ii) tién hanh phén loai dya theo so sanh twong quan giita ving tng vién va cac vung lan can. Phuong phap nay cho
hidu qua cao tuy nhién chi phi thyc hién cao va thoi gian 1au do phai tién hanh so sanh giira céc diém.

I11. MOT KY THUAT PHAT HIEN BONG KET HOP YEU TO THOI GIAN
a. Mo hinh bong theo thoi gian
i.M&i quan hé giita d6i twong va béng

Nhu d3 biét, bong thu nhan dugc do vat ghé can duong truyé"{n anh sang, bong la ving t6i gan déi tuong. Co hai
loai bong: bong dinh (self-shadow) ving bong nam ngay trén vat thé va bong toi (cast shadow), ving bong gan vat thé.

Hinh 2. Céc loai bong ciia dbi tugng

Kich thu6e va hinh dang ctia bong phu thuge vao kich thude, hinh dang cia dbi tugng sinh ra bong va phu thudc
vao hudng ctia ngudn sang. Dbi véi nhitng ngudn sang nho, bong duoc xac dinh bang ving giao gitra duong truyén dnh
sang va duong bao cua dbi tuong. Kich thude ctia bong ti 1¢ thuan voi khoang cach tir dbi twong dén nén chira bong.
Dbi v6i ngudn sang 16m, bong cua dbi tuong

Tuy theo sé lwong ngudn sang, loai ngudn sang ma chit luong va sb lugng bong cua dbi tugng bi thay d<>1
Trong pham vi bai bao, chung t6i tap trung nghién ctru xac dinh bong cing cia dbi twong thu nhan duoc tir mot ngudn
anh sang truc tiép, anh sang mat troi.

Céc nghién ctru vé 4nh sang va bong di cho thiy mbi twong quan giita vi tri, huéng ctia bong va anh sang mat
tri. Trong hinh 3 mdi quan hé giita hudng cua bong va anh sang mat trdi duoc thé hién theo thoi gian. D& dang nhan
thiy bong ciia ddi tugng nga dan tir Tay sang Dong theo thoi gian, nguge voi hudng ciia mit troi. Vi tri bong tai thoi
diém 9h sang nga vé phia T4y trong khi bong luc 3h chiéu lai nga vé phia Pong.

12 htrua
~3h chigu ~ Oh sing
Mit trévi dich chuyén
150/ 1 gidv
hoang hon ﬂ que binh minh
TAY " i i .DONG

< béng lic 3h chigu
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truc dich chuyéncﬁa/m? N g

béng trong ngay 270 90°
5

Hinh 3. Mdi quan h¢ giita chiéu ctia bong va thoi gian

Hinh 4. (Ngudn: http://www.realworldadventures.com/2003/oz/bushcraft.htm)
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Mbi gido mat troi dich chuyén mdt géc 150, vi tri ciia bong ddi tugng cling theo d6 ma dich chuyén tr tay sang
dong. Tir moi quan hé mat thiét gitta bong cla vat thé véi thoi gian, dya vao vi tri dat camera va thoi gian thu nhan
thong tin, ta c6 thé xac dinh dugc hudng cua bong trén mat phang chira bong.

Mat khéc, tir chiéu cao ctia doi tugng tao bong cung vdi goc chicu sang ta xac dinh duge do rong cua ving bong
theo cong thirc sau

wg = htan(0 + ®;) — htan
~ hd,/cos?0 )
Trong d6, @, ~ 0.53° va 0 1a goc "chiéu sang".

Dua vio hudng anh sang, ta thiét lap mo hinh hudng bong dbi twong nhu trong Hinh 4. Vi tri ctia bong d6i
tuong thugc vao mot trong sau vi tri tr P1 dén P6 tuy theo hudng anh sang.
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Hinh 5. M6 hinh béng dbi tugng theo thoi gian

Theo [2], dé ting d6 chinh xac clia cac phuong phéap xac dinh bong thi viéc két hgp mot cach hop li cac thong
tin bd trg voi mot trong nhirmg nhom phuong phap da néu trong phan II cling nhu két hop cac phuong phap hop i cling
la mot trong nhiing hudng can tlep tuc nghién ctru. Dudi ddy, chung t6i dé xuat két hop cuong d6 sang va yéu t6 thoi
gian trong xac dinh bong cta di turong thu nhan dugc tir camera giam sat trén dudng cao toc.

b. Phwong phdp xdc dinh bong

B1: Khoanh ving déi twong chuyén dong

B2: Xac dinh hudng bong theo thoi gian

B3: Loang bong theo mau

B4: Doi sanh vung loang vai ti 1€ bong

i. Khoanh viing ddi twong chuyén dong

Pé khoanh ving dbi tuong chuyén .dong, ching 61 lya chon su dung phuong phap cai dat don gian, thuc hién
nhanh dé c6 thé tach ving ddi trong chuyén dong. Phuong phép trir nén dugc Iya chon st dung boi do chinh xac chap

nhan duogc, cai datﬂdo’n gian va thyc hién nhanh.
Quy trinh tong quan cua phuong phép trir nén nhu sau:

Bit diu
) J
Khung hinh
video
4
M5 hinh nén
Cip
h 4 . I].hE:l:t
Phit hién noi tréi
Trich mit dic trung
v

Déi nrong

Hinh 6. Qui trinh trir nén

Phuong phap nay phat hién dbi tuong béng cac so sanh tryc tiép cac khung hinh lién k& v6i mot ngudng
(threshold) dugc lya chon trudce.
|F t+1 — F tl < 9
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F..-FR| <6

trong do:

-F,, 1 khung hinh tai thoi diém t+1

-F, khung hinh tai thoi diém t

-0 ngudng (threshold)

Néu gié tri ctia phép toan so sanh nim trong ngudng cho phép thi d6 1a khung hinh F, dwgc xem la nén, trong
truong hop nguoc lai 1a foreground.

Nhugc diém 16n nhét ciia phuong phép nay 1a d& tao ra sy nham 14n giita background (nén) va foreground (ndi
troi) trong truong hop d6i tuong ngung chuyén .dong trong mot khoang thoi gian 16n hon ngudng, hay cac diém bén
trong mot ddi twong chuyén dong dé bi xem 1a nén.

Sau budc nay ta thu nhan dugc ving ddi tuong chuyén dong M.
ii. Xac dinh hudng bong theo thoi gian
// Ban @6 huéng bong theo thdi gian dwoc xay dung gdm cac nhén t:
t: thoi gian; dir: hudng; loc: vi tri; r: ti 1 gitra ving bong va viing ddi twong
iii. Thuat toan xac dinh viing bong cé st dung yéu t6 thoi gian
Input: Ving déi twong chuyén dong M c6 kich thude w*h, r
Output: Syegion: Ving bong cua dédi tuong
Procedure SDwTime();
r;//ti1é dién tich viing béng va ving d6i twong
X4c dinh diém p(x,y) 12 diém thap nhit trong ving chuyén dong M;
L4y cac diém lan can v&i p, van thudc M;
{
If ratio<>r
{
T6 mau cac diém nay;
S:=Tinh dién tich vung to6;
ratio:=S/Sw;
}

Béng:=Vung dugc to mau;

IV. THU NGHIEM

Ching toi da cai dat thor nghiém thuét toan bang ngdn ngit 1ap trinh C++, voi dit liéu thu nhan trén doan duong
khong c6 su che khuat.

Anh diu vao Trir nén Khoanh vung Doi twgng
hwéng bong
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A TECHNIQUE TO DETECT SHADOW WITH TEMPORAL PARAMETER

Do Nang Toan, Trinh Hien Anh, Ha Manh Toan, Ngo Duc Vinh, Dang Vu Tuan

ABSTRACT— In video surveillance systems, especially in tranffic monitoring system, object' shadows detection help to reduce the
coherent between objects and enhance the accuracy in detecting the violance of vehicles. In this paper, we propose a technique
which using temporal parameter to detect object's shadow. Techiques has been installed and useful in monitoring at certain
highway.

Keywords— Shadow detection, surveillance...



