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TOM TAT

Bai bdo nay dé xuat viéc tinh todn va cham cua d6i tugng véi mot duong ranh gidi 4o
(virtual line). Pudng ranh gidi do thuc chat 1a mot duong thang duoc v& 1én trén mdi khung hinh
trong qud trinh thao tac voi dir liéu video. Trén co s¢ viéc tinh todn nay ching toi dua ra viée
danh gia ddi tuong 1a xuat hién hay bién mat trong mot vung nam trong thi truong cua camera
quan sdt, nho d6 giai quyét dugc viée chuyén tiép giira cdc camera trong mot hé thong gidm st
gdm nhiéu camera.

Tir khéa: dudng ranh gidi a0, chuyén tiép camera, giam sat ty dong, thi truong camera.

1. GIOI THIEU

Trong nhiéu hé thong gidm sit ty dong, mot camera 12 khong du dé quan sat hét boi n6 bi
gi6i han v€ d6 phén giai, thi truong quan sat. Do vay aé gidm sat mot khu vyuc rong 16n can phai
co nhleu camera. Mot van de can dugc giai quyét trong hé thdng gidm st c6 nhiéu camera d6 1a
su Xuat hién hoac bién mat clia ddi twong tir camera nay sang camera khéc, hay con goi 1a su
chuyén tiép camera.

Nhin mdt cch tong quan, ddi voi mot hé théng gidm sat ty dong, dau vao cia hé théng s
1a hinh anh thu dugc tai cdc diém quan sat, ddu ra cia hé thong s& 12 cdc thong tin vé chuyén
dong, hanh vi, 16p. .. ciia cdc dbi twgng duge giam sat. M6 hinh tdng quat cua hé thdng gidm sat
tu dong [1] duoc biéu dién & hinh 1.

C6 thé td chitc mot hé théng gidm st nhidu camera theo hai huéng: Hé théng cdc camera
¢ vung quan sat chong chéo (overlapping) hodc vung quan sit khong chong chéo (non-
overlapping). Vi moi hé thong theo ddi bang nhiéu camera déu ¢6 nhirng thach thire can giai
quyét, va thong thuong cdc nghién ciru déu gia dinh giai quyét trong mot diéu kién cu thé [2].

Khi quan st tir cic camera thi cdc quan sit ctia mot ddi tuong thuong cich xa nhau theo
thoi gian va khong gian. Sy xudt hién ciia mot ddi tugng & camera nay lai c6 thé rat khic nhau
so voi camera khac (hinh 2), c6 thé 1a do khéc nhau vé su chiéu sang, tu thé va céc thudc tinh
cua camera [2].
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Fig. 1.3 A Distributed surveillance system. Inputs from each camera are integrated at the server
level to determine a central view of the environment.

Hinh 2. Hé thong giam sat v6i nhidu camera c6 viing quan sat bj chong chéo.

D3 nhidu cong trinh nghién ctru véi gia dinh trén hé théng gidm st nhidu camera c6 ving
quan st chdng chéo. Mot s6 hudng tiép can, nhu sir dung cdc camera c6 hiéu chinh (cdc camera
c6 thé thay d6i géc mé dng kinh, thu, phéng, xoay, diéu chinh géc nghiéng...). Tuy nhién hudng
tiép can sir dung camera hi¢u chinh dugc,duoc danh gid la t6n kém va phy thuge nhiéu vao thiét
bi, do vy phan 16n cdc nghién ctru déu tap trung va hudng giai quyet khoéng sir dung hiéu chinh
camera [2] ma thay bang cich thiét 1ap sy tuong g cua cic dbi tugng & camera nay véi céc
camera khéc, thuc chit 1a dbi sanh cdc d6i twong nim trong viing giao nhau gitra cdc thi truong
cua cdc camera [2]. C6 nhiéu ki thuat da dugc dp dung: nhu sit dung luge dd mau, mé hinh xéc
suét [3], mang Beysian[4], m6 hinh Markov, hinh hoc pipolar [4], duong FOV (5, 6, 7]. Tuy
nhién, viéc phu thude nhiéu vao hinh hoc epipolar lam cho cach tiép can khong gan voi thyc té
duogc dit ra dbi voi hé thdng gidm sit c6 nhiéu camera 12 can phai theo dai dugc céc d6i tugng
khi ching di chuyén tir camera nay sang camera khdc hay con goi la su chuyen tiép camera.
Trong bai bdo nay, chiing t6i dé xuat mot ki thuat nham gidi quyet viéc xudt hién hodc bién mat
ctia d6i tuong tir camera nay sang camera khdc thong qua ki thuat virtual line, v6i ¥ tudng thuc
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hién phan chia viing thi trudng cia hé thong camera thanh céc ving con khong giao cit, ranh
gidi cac viung dugc xac dinh bang ki thuat virtual line, thong qua d6 viéc chuyén giao nhin doi
tuong tir camera nay sang camera khac sé tréd nén don gian hon.

Phan con lai ciia bai bdo duoc trinh bay nhu sau: Phan 2: Trinh bay Ve khdi niém duong
virtual line, thi truong camera va cia mot hé thong camera, khdi niém sy xudt hién, bién mét cia
d6i tuong. Phan 3: D¢ xuat mot mo hinh thong qua viéc tinh todn va cham cua dbi tuong véi
duong ranh gidi 4o aé giai quyet bai toan chuyén tiép camera trong h¢ thong gidm sdt ty dong c6
sir dung nhiéu camera. Phan tiép theo 12 thir nghiém va cudi ciing 1a két luan vé ki thuat dé xuat.

2. MOT SO KHAI NIEM CO BAN
2.1. Puwdng ranh gidi 40 - Virtual line

Nim 1996, trong qud trinh tim giai phdp cho bai toan giam sét, dém s nguoi qua lai cia hé
thong camera giam sat, Segen va Pingali [8] dd dé xudt mot cich xdc dinh hudng cua ngudi
chuyén dong khi ho di qua mot duong ranh gidi ao dugc goi 1a virtual line. Virtual line thyc chat
1a mot duong thang dugc vé& 1én trén mbi khung hinh trong qué trinh thao tic véi dir lidu video.

Bai toan thdong thudng dugc dat ra
dbi vé6i virtual line 1a xdc dinh khi nao dbi
tugng vuot qua né, md rong hon 1a khi nao BBy A
dbi tuong di vao mot vung hodc di ra khoi /
vung dugc gidi han bdi virtual line.
LeFloch [9] d4 st dung duong ranh gidi 4o
vao viéc dém sd ngudi vao ra trong mot A
toa nha. Liu Anan va cOng su [10] dé xuét \
su dung nhém céc duong virtual linetrong :
viéc phat hién xe tai trong giao thong. [ ;
Trong mot cong trinh gin ddy, Y. Zhai va N
cong su [11] dé xuat ki thuat sur dung N
dudng tripwire cling v6i cic miéng vé hinh
tron trong viéc phét hién cdc déi twong di
vao mot khu vuc duoc gidm sat. Moi miéng va la mot cdp 3 gia tri: tdm, ban kinh va vector dinh
hudng. Cic miéng va dugc chia thanh hai nhém, nhém bén trong va nhém bén ngoai, theo d6
néu ddi twong khi di qua tripwire tir nhém bén trong ra bén ngoai thi ciing véi hudng vector dinh
hudng (hinh 3).

Quter Patches

Inner Patches

i s m
BBy

Hinh 3. TripWire cling véi cidc miéng v4a.

2.2. Thi trwong camera

La khoang khong gian ma camera c6 thé nhan biét, thu nhan dugc hinh anh, n6 duoc xic
dinh boi cic thong sd ciia camera (kich thudc éng kinh, géc nghiéng, d6 md ong kinh...)
(hinh 4a).

Trong thuc té, khu vuc quan sét ciia camera bi anh hudng rat nhiéu béi cic yéu td nhu bi
che chan bdi cic vat can... do vay vdi thi truong quan sat moi camera déu gan véi mot da giac
the hién dugc khu vyuc quan sat thyc sy ctia né (hinh 4b).

Goi F; 1a thi truong va P; la ving quan sit dugc cua mot camera, trong d6 Pi = { Vi, Va,
...V}, voi Vi (Xi,yx) 1a dinh cia da gidc c6 toa o (Xi,y«).
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() (b)

Hinh 4. Vung quan sat va md hinh thi trudng ctia camera
(a). Vung quan sat thuc t€ cua camera; (b). M6 hinh thi trudng cua camera.

Thi trwong hé théng camera: Mot hé
théng gidm sit gdm n camera thi thi truong
quan st cia hé thong F = {Fy, Fa,.. F,}1a hop
tat ca c4c thi truong cia timg camera.

Viing quan sdt ciia toan bo hé thong nhiéu
camera c6 thé duoc chia thanh tip cdc ving
quan sit cda tung camera, ving quan st cua
moi mot camera 1a mot hinh da gidc khong tu
cit gom n dinh dwoc gidi han boi cdc dudng

ranh giéi do, tdp cdc da gidc nay khong giao ; —_— L

nhau (hinh 5). )
Nhu vy, v6i mot hé théng gigm sit c6n [k MO hinh thi treong cua hé thong

camera: camera dugc chiéu xuong mat phang 2D.

F=U.rp=ULp U R=ULe
trongd6:P, NP, =@ (vi,jel.n) VaF, nF; 2 0(¥ijEl.n).
2.3. Su xuét hién hodc bién mit déi twong

Sau khi dp dung ki thuat phén doan dbi tugng chuyén dong, mdi dbi tuong s& dugc gan mot
nhin k (O 1a d6i tugng ¢6 nhén k).

Goi 0 ={0,,0,,...,0,}va 0" =1{0,,0,....,0, ha tap cic dbi twong (n, m: s6 ddi
twong) dang nam trong viing quan sit boi mot camerai & khung hinh Tva T+1.

Hién twong bién mat doi twong 12 hién twong doi twong Ok, xuét hién trong khung hinh T
nhung khong xuat hién trong khung hinh T+1.

Tap cac ddi tuong bién mat khoi camera i: O,.D = {O,.T \ O,.T N O,.T”}

Hién tugng Xuét ’hién dbi tuong 1a hién tuong dbi tuong Ok, xuét hién trong khung hinh
T + 1 nhing khong xuat hién trong khung hinh T.
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A o 2k £o1:a N P . A T+ \ AT T+
Tép cdc doi tuong xuat hién trong viing quan sat cia camera i: O;" = {01. “\O; NO;" }
Xét cac truong hop sau:

— Neéu m < n: khi d6 c6 n-m d6i tugng bi bien mat khoi viing quan sat cia camera i.

— Neéeu m > n: khi d6 c6 m-n d6i twuong méi xuat hién trong viing quan sit cua camera i.

— Néum=n:
+ NéuO' ={0" nO™" Jxhi d6 khong c6 dbi twong nao xudt hién hogc
bién mat.

+ Néu O # {OIT no/™ }khi d6 sb d6i tuong xudt hign bang sb ddi twong bién méat
vao) = {OiT \O/ r\OiT“} 0/ = {OT+l \0/ N OT“} N6i cdc khdc, danh sich
d6i twong bién mat 1a cdc ddi tugng c6 nhan thude OiT *! nhung khong thudc 0; va
nguoc lai.

3. TINH TOAN VA CHAM CUA POI TUQNG VOI PUONG RANH GIOI AO

Pé tinh todn duoc va cham cua céc dbi tugng, ta tim mot hinh bao “thich hop” quanh né,
viéc phat hién va cham bay gio dugc dua vé bai todn phat hién va cham gitra cac hinh bao. Viéc
sir dung hinh bao gi cho ddi tugng 1a tuy thudc vao timg hé thdng, cac hinh bao thuong ding:
hinh elipsoid, hinh hop, hinh cau...

béi voi ki thudt sir dung hinh bao 1a hinh hdp, c6 hai ki thuat khac nhau d6 1a stit dung hdp
bao c6 cdc canh song song véi cdc truc toa do (Axis Aligned Bounding Boxes - AABBs)hodc 1a
hdp bao theo hudng ctia do6i tuong (Oriented Bounding Boxes- OBBs) [12].

) Dé thuan lgi trong hé thong giam sat theo doi nguoi chuyén dong, chiing toi chon hudng
tiép can st dung hinh hdp bao theo hudng doi tugng (OBB).

3.1. Hinh hyp bao theo huéng

Trong khong gian IR, hinh hop bao theo huéng OBB [13]gom mdt tam Co, ba vector

AO A1 , A chi huéng cua hinh hop va 3 hé s6 do dai twong tng vai kich thudc cta hinh hop 12 a
>0, a;>0, a,>0. Khi d6, 8 dinh ctia hinh hdp s€ duoc xac dinh nhu sau:

2 —
Co+ Y sa,*A s =1i=0,1,2.

3.2. Tinh toan va cham

Puong ranh gidi ao thyc chat 12 mot duong thang dugc vé 1én trén mobi khung hinh trong
qud trinh thao tic véi dit liéu video. Trong khong gian 3D, thi né chinh 1a mot mét phiang di qua
duong ranh gidi ao.

Trong thyc té, téc do di chuyén ciia d6i twong va téc do thu nhan cia camera khong phil
hop, do vdy dé tranh truong hop khi d01 twong di chuyén nhanh qua dudng ranh gidi o
macamera chua bét kip, chiing toi dé xuat thay vi sir dung mot duong ranh gidi o, ta s¢ dung
mot nhém 3 duong ranh gidi o (hai dudng mé rong vé hai phia cia duong ban dau voi khoang
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céch dx) nhu vay trong khong gian 3D thi n6 tr¢ thanh mot hinh hdp.Chinh vi vy, viéc tinh todn
va cham s& thyc hién trén hai khoi hinh hop.

Pinh 1i 3.1[13]. Hai khéi da dién 16i khong giao nhau néu c6 thé téch rdi duge ching bang mot
mat phang P thod man mdt trong hai dicu kién sau:

e P song song voi mdt mdt nao dé cua mot trong hai khéi da dién.

e Hoic 1a P chira mot canh thudc da dién thir nhat va mot dinh thudc da dién tht hai.

Tir dinh If trén, ta rit ra nhan xét sau cho phép kiém tra nhanh sy giao nhau ciia hai hai khéi
da dién 16i: Dicu kién can va da dé kiém tra hai khoi da dién 161 c6 giao nhau hay khong 1a kiém
tra giao nhau gitta cdc hinh chicu cua ching 1én dudng thang vudng géc voi mat phang P ¢ trén,
duong thang nay duogc goi la truc tdch.

Ta thay rang cdc hop bao OBBs la nhiing khdi da dién 101, béi vy ta hoan toan c6 thé dp
dung dinh Ii trén d€ kiém tra va cham gita ching.

Miat phéng tich

Hinh 7. Mit phéng tach va tryc tach.

Cho hai hinh bao OBBs xdc dinh bdi cic thong sé [Co, Ay, A, A, anana] va

[Ci, By, B,, B, ,bo,b1,bs]. Tép ting ctr vién céc truc tac chi tdi da 12 15truc sau:

e 3 truc chi huéng ctia hop bao thir nhat ( 4, ).

e 3 truc chi hudéng cua hop bao thir hai (E i ).

® O truc tao bdi tich c¢6 hudng ctia mot truc thudc hdp bao thu nhét va mdt truc thude hop

bao thir hai (A ® B)).

Mait khéc, ta biét réng néu mot truc la truc tach thi khi tinh tién dén vi trf nao, né van 1a truc
tach. Boi vy, khong mét tinh tdng quat ta s& goi truc tach c6 vector chi phuong 1a V va di qua
tam Cy ctia hop bao thir nhat, do vdy né c6 phuong trinh nhu sau: d = C, +t*V . Trong dé, t 1a
thamsd. V c6thé1a A, B, hoic A, ® B, v6ii,j=0, 1,2.

Goi A 1a mot diém bat ki, H 1a hinh chiéu ciia A 1&n duong thang d (hinh 8) khi d6 do dai
doan thang CoH xac dinh nhu sau:

*y

L(A,d,C)=—""-—
( 0= T

S
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CoHy =CpHY4
CgHz=CoHz2

Co

Hinh 8. Hinh chiéu A 1én duong thang d véi tim
chiéu C,. Hinh 9. Chiéu 8 dinh ctia hinh hop 1én tryc tach d.

- Nhu vay, khi chiéu 8 dinh cua hop bao thir nhéat 1én truc tach d thi s& thu duoc 4 cap doan
thang c6 d6 dai bang nhau nam vé hai phia so véi Co (hinh 9), d6 dai ctia mdi doan thang duoc
xac dinh nhu sau:

ey

(Zs *a, >"A,j*V
L(C, +Zs* *A,d,C)) = =

Nhur vay, khoang cdch nho nhét chira 8 doang thang (1) s& c6 tim c6 tam 12 Co va ban kinh
ro dugc xac dinh nhu sau:

(is,.*a,.*&]*\?

i=0
V1

r, = max voi moi Isil = 1

biat R, zro*‘ﬂ,ta co:
Ry=max{|a,* A *V +a,* & *V +a,% &, *V| |a, * 4,*V +a,* A4 ¥V —a,* 4, *V],

—

WV —a, AV ra A ¢V, oAV —a* AV —ay* A 4V,

}1

@
—a,% 4,V 1*&*V+%*&*VH—a*AﬁV+a*A*V—a*&*ﬂ,
AV =, * A 0y A,V oy AV -, AT -y A5V
}

= R, =a,*|4,*V|+a,*|4

a7

Tuong tu, ta chiéu 8 dinh cua hop bao thtr hai 1&€n d véi géc Cy, s€ thu dugc 4 cap doan
thang c6 d¢ dai bang nhau nam vé hai phia so vdi C;, nhu sau:

285



Ngé Pire Vinh, D6 Ning Toan

2
‘(Zs,.*bi*Bij*V
i=0

VI ‘

2

2 —
L(C,+ ) s,%b,*B,,d,C) =

i=0

Chi y rang, 8 doan thing nay dugc nhom thanh 4 cép d6i xtmg nhau qua C;. Do vay,
khoang cich nhd nhat chira 8 doan thang (2) s€ ¢6 tdm la C; va ban kinh r; dugc xac dinh

nhu sau:

[zbgjv

i=0
[V I

voi moi Isil = 1

= max

Cy
Fo Co

Hinh 10. Két qua chiéu 2 hinh hop 1én truc cb tich d.
bit R =1, *‘\7‘ , tuong tu nhu trén ta c6: R, = b, *‘BO *‘7‘ +b, *‘El *\7‘ +b, *‘B *V‘

Hai doan thing trén s& khong giao nhau néu:
CiC > iy+1; & [V[*C,C > V] * i +[V|* 1 & R> R, + R 3)
trong d6: R = CoC*| V| '

BAy gio ta s& giai cu thé cdc phuong trinh trén.

Vi mdi vector B, ciia hinh bao thit haita c6 thé biéu dién thong qua céc tryc ctia hinh bao

thtr nhét, tic 1a: B, = ¢,;A, + ¢, A +¢y,A, véii=0, 1, 2.

L L o Co Co
pat: A= (4, A, A va B=(B,.B.B,);C=|c, ¢, e, )
Cn Cu Oy
= B = A*C,do A dugc ciu thanh tir (Ao A AQ) céc vector don vi va vudng gécvéi nhau
Ao A,* B, A,*B, 4,* B,
=A™B=C&C=|A, |*|B, B, B,|=| A *B, A *B, A *B, (5)
A2 2 * BO 2 * 1472 * B2
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Tu (4) va (5) suy ra: C; = Al *Ej, hay c; chinh 1a tich vd6 hudng cia hai vector Ai, El
Tuwong tu ta c6 A, = Cioéo + Cilél + cl.zl}z'

Nhu da trinh bay & phan trén, tp céc truc tich tmg cir vien V ={ A, .B,,A ®B,}voi
i,j=0,1,2.

Pé tinh todn cic hé s6 Ro, R;, R ¢ trén thi ta s& 1am minh hoa cho hai trudng hop

—

V:Al. va V:IZL ® B ;» cdc truong hop con lai dugc tinh todn tuong tu.
Xét truong hop Vz;lo:
] Ro=a0*‘;lo *‘7‘+ a, *‘AI*V‘+ a, *‘Az *V‘:ao
o Ri= by*|By*V]+ b [B 5] +b, %|B, #V]= b, *[e| + by *en| + 5, e
e R=A*D,vsi D=C,—C,
Xét truong hop ‘7=AO®BO:
RO = ao*‘ﬁo*ﬁo ®§0‘ +a, *

o| T *‘Az >l<Ao ®§0‘
Mit khic: V= A, ® B, = A ® (CoyAy + €A +Crphy) = €1y — oA,
=>R,=aq, >"|czo|+a2 >"|c10|
—SR=V*D = (c,yA, —C,yA)*D
=R =b0*‘§0 *\7‘ +b, *‘El *V‘+ b2*‘l§2 *V‘
Ta c6 thé viét lai V duéi dang:
V= AO ®EO = (c001§0+001§1 +c021§2)®é = —c011§2 +c021§1
:EO *Y = I§0 *(—coﬁz +cozél)= 0 =B *V = I§1 *(—COIE2 +c0251) =Cy,
:Ez £y = Ez >“(—cml'§2 +COZEI) =—c,, =R =b *|coz| +b, >"|c01|

Tiép tuc 1am cho céc trudng hop con lai, ta xdy dung dugc bang cdc gia tri cho R, Ro, R,
(bang 1).

4.THU'C NGHIEM

Nham kiém chimg ki thuat dé xuat, ching t6i da tién hanh cai dit chuwong trinh demo
VirtualLine. Chuong trinh dugc phit trién trén moi truong Visual C++ 2008 voi bo thu vién ma
nguén mé OpenCV. Piu vao ciia chuong trinh 13 cédc file video hodc két nbi truc tiép véi
camera. Chuong trinh cho phép dung dudng ranh gi6i 4o, thyc hi¢n tinh todn, phét hién su va
cham ciia cdc d6i tugng chuyén dong vdi duong ranh gidi ao, céc dbi tugng sau khi va cham véi
duong ranh gidi 4o s€ dugc danh déu, chuong trinh dugc thuc hién trén thoi gian thyec.
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MBS hinh cta céu tric cta hé théng duoc thé hién trong hinh 11.

Bdng 1. Céc gid tri R, Ro, Ry

1% R, R R

A, a, bo|coo| + Bileo| + By lco| ‘ A.D

A a bolewo|+ biley |+ Byes| ‘Al D

A, a, bo|cao| +bijea| + byl A,.D

B, ay|coo| + arfero| + as]cy] b, B,.D

B, aylco|+a e, |+ asley| b, B.D

B, aylco |+ ajle,|+ ey b, B.D
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Camera 1

- Phat hién chuyén ding [~

Tu dding theo déi ddi tugng
)
Camera 2
) *

4 Phat hién chuyén ding — Tu déng theo ddi ddi tudng
Bigu phai
gan nhan
ddi tuigng

Cameran

% g

4 Phat hign chuy&n déng [— Ty dng theo ddi di tugng

Hinh 11. M6 hinh cu tric cta hé thong.

SERVER

CLIENT

i =

Y
Khdi tao tap Tréng  |«€ Khoi E:GCSDL
h
Phét hién d&i tugng
chuyén ding
Cé ddi tu'dng
chuyén ding?
- Yes B3 twgng
dd dugc gan nhén?
Theo dii chuyén ding Va cham vdi duding N = Cép nhat CSDL
ciia di trgng ranh gidi Ao? Luu giif thing tin cda dGi tugng > k=k+1
A

A

Nhin ddi tugng

B& sung d&i tugng €6 nhan k
thudctap T2

vao tép T

Hinh 12. So db thuc hién chuong trinh ctia hé théng.
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vl

Camera 2 Camera 1

Hinh 13. So dd mat bang b tri camera.

Ching t6i str dung 2 camera USB Logitec dé gidm st mot can phong véi thi trudng quan
sdt bi chdng chéo nhu hinh 13. Céc camera nay dugc gin ¢ dinh trén tudng ciia can phong. Dit
liéu video duoc ghi véi kich thudce khung hinh 640x480, téc d6 15 hinh/gidy.

Thuét todn: Dya vao viéc tinh todn va cham & trén (bang 1), tai mdi thoi diém lién tuc kiém
tra xem c6 d6i twong nao va cham véi duong ranh gidi ao0. Viéc xac dinh dbi tuong xuét hién
hay bién mét chi thuc hién khi phat hién c6 su va cham, khi d6 dbi turong sé& dwoc danh ddu va
thuc hién kiém tra theo quy tic da trinh bay trong muc 2.3 (hinh 12).

B Unied o B Uniied i

View Help Funcbon Fde Edit View Help Function

Fie
D|&F @Fo| = ¢ D oE]0| = ¢

D& e s §

(©) o @
Hinh 14. Chuyén tiep gitra 2 camera
(a), (b) Géc quay cua camera 1; (c), (d) Géc quay cua camera 2.
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Hinh 14 thé hién viéc chuyén tiép theo ddi gitra 2 camera. Ngudi di chuyén va cham véi
duong ranh gidi do gilta camra 1 va camera 2 (duong mau d6) da dugc danh dau (mau dd) va
xuat hién tai viing quan st cua camera 2.

Nhan xét: Qua trinh phat hién va cham dugc thyc hién nhanh choéng, do ta da 1ap dugc bang
chura c4c thong tin can tinh toan, di€u nay rat cé y nghia doi voi hé thong thoi gian thuc.

5.KET LUAN

Mot trong nhiing van dé quan trong trong viéc xdy dung hé thong gidm st gom nhiéu
camera 12 giai quyét viéc chuyén tiép giita cic camera trong hé thong.

Trong bai béo, chiing t6i da dua ra mot hudng tiép can giai quyét viéc chuyén tiép camera
trong mot hé thong giam sét ty dong c6 nhidu camera véi viing quan sét bi chdng 14n, bang viéc
dua ra cdc khdi niém vé su xuat hién, bién mat cia ddi twong trong viing quan sit ciia camera
clng véi céc tinh todn su va cham cua dbi tuong dén duong ranh gioi ao.
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ABSTRACT

A NEW APPROACH FOR SOLVING THE TRANSITION FROMCAMERA TO CAMERA
IN AUTOMATIC MONITORING SYSTEM

Ngo Duc Vinh! ", Do Nang Toan?
'Hanoi University of Industry, Nhon, Tu Liem, Hanoi
2Institute of Information Technology, VAST, 18 Hoang Quoc Viet, Cau Giay, Hanoi
“Email: ngoducvinh@ gmail.com
This paper proposed a calculation of the collision of the object with a virtual line. Virtual
line essentially is a line drawn on each frame in the video data manipulation. Based on this
calculation we could suggest objects to appear or disappear in an area, thereby to solve the

transition between camera in a surveillance system including multiple cameras.

Keywords: virtual line, transition camera, automatic monitoring system, field of camera view.
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