A Background Initialization for Video Surveillance
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Abstract
In this paper. a background initialization for video surveillance is proposed. The proposed algorithm is that

the buckground imuges are sampled n frames during . Al samipling frames are divided by M<N size hlock

every frame. Average values of pixels for sanmw Jocation black of e sampling frames duriog A are taken,

then the maximom intensity. @ and the minkoum intessity 8 is oblained, respectively. The initinl stutus of

the background is set up by the range of the @ and 8

Frame of the present mage is divided by MAN

size block. then average intensity 7 of pixels for the block is obtined, 1T the average intensity 2 s owt of

the initial range of the background image. it is doecided the moving object image, and if the average intensin

7 s included in the initial range of the background imupge. it s decided the backpround image. To examine
the propricty of the proposed algorithm in this paper. the acowraey and robusiness evaluation results for
human and car in the indoor and outdoor environment. the orror rate of the proposed method is less than the

exsting methods and the exiraction rede of the proposed nwthod s better than

Kovword:  Background, Initixlization,

I INTRODUCTION

A video sueveillmeye has emerged asown bnportand
research topice in the comper vision conunanity. The
growth in this zsiren ix heing driven by the incressed
availnbifity of inexpensive computing power and image
sensors a5 well asx the  inefficiency of  manual
surveiilance ad momtormg systems, Applications such
as event  detection,  human  action  roeognition.  and
semantie indexing of video are being developed in
order o partudhe or fully autmate the task of
surveilllance, Applications of video survedllance  require
red tme motion detection and tracking algorithmil 4],

The background mitalization 15 @ proe processing in
the arca of moving objects detection and tracking. and

video survelllance syswem. Delection of moving objects

= "This work wies supgerted by the HRO program of MOST
amd RORER”
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the existing methods.

Intensity, Block Division, Moving Detection

15 that meving ohjects me sexmented  from
hackgromd, Representative metluxds of moving objects
detection are friome difference methoed and  background
ditference mcthod.

The frame difference micthod i that only  moving
parts e sepmented by chminating  slationarn pans
with obtaiping  difference hotween  successive  frames.
This method s eusy o climite backaround, however,
has o defeet which is eliminated  statioruny objects
The

subiract the ciment

teygrether. background  dfference method  ix o
e Inam g referemee Inage.
which 5 acoudred from o static background during o
period of time. Tvpically, it is the oswd approseh for
extraeting moving object from the backgroured  scenc.
The method has been used for vears In nwny vision
SYSIEms #5S a [reprocessing step for o moving obgeet
detection and triacking, The pxe! average intensity or
opimal pixel intensity mothe accumubited  intensiiies

at each pixel over time in the real -time il seguence



has  been  used  Tor background  mntabivation  and
mideling w the previows work, Decsise errors o the
hckground  sceumulate over tune, 18 s ool robust Lo
scene wilth nusy moving objects seticukiriv 1 thoe
sty for g long ume or move slawly, The securey
nuxleling as a haswe

andd  efticency ol backgronnd

preprivcessing 1w cloarly very eruend a0 vides
survelllance amd Iowking system in mdoor and outdoor
civircnment. §tois therefore needed 1o research e oo
method of an adaptive backyround image with solving
problems of the previous work,

I this paper, o background  initaizution for videe
The

that the background  bmage sequences are sampled n

survetlance 19 proposed. proposedd  algorthm s

framues. The samphng  frames are divided by block,
then average vabns of pisels for each block, bBlck i
loeated i samue posttion in cach frame, are obtaned.
The manimaan intensity & and the minbmume intessity
3 for the senpling frames s obtmned, rexspeetnvedy, o
and 3 s used e the dmitial states parameters ot the
hawckpround,  Froome ol the present imagae s divided by
Btisck, then severase intensity 5 ol pixels for Ui bloack
v obtamed. [T the average bensity 7 s out of the
irad e of the backpground image, 1L is decided the
moving ohieet dmaee, angd 0 the average intensity i
v included m the nital range of the lwkground
ege, 111 decided the background image.

To examnine the proprety of the proposed algorsthnn,
i siomnated winh 236025 RKhit gy mmges ublinned

i ndonr and outedoor Cnvirsnn et

[T BACKGROUND INITIALIZATION

Let S, b= sumpling e of 1npul HEWC soguienee

Phart framwes of 2 dimensiond sequence Inuies are

~smnphing
R P E TRN

sepvpled U regular nervals Gl MRS

S8 LS are sumpled

By e s et sapte image S, is divided Ty M0V
NEZ
Fig I oshows that frames of scyuenee dmage are
~ampled at regular intervads 6 and divided by
AN size. Fig 2 <bows pisels for o block.

The average inlensity fur cach block is miven by

wipntion 115,
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Fig 1. A example of frsone seannling
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Fig 2 Pixels oo Boek

Fig 3. ~hows 3 praph about average sty for o
block B g o to n Trame, Vardution of the graph meuns
imensity vanaton of pixels for block of hackgrourd
wnage. The maxinnnm value and the mimimmm vabae o
figr o3 are defisd as the maximus intensity o ad thee
pniasn antensty A respectively. The imtal status o
the hackground imagre & made by using @ and 3,

Figr 3. Exanude of the maximuun intensity o

and the mummum inteeaty 8 for o bk

Ty e and  the mimmun

intensity B can be obtained as foflows?

e Nimm  intensity

13 saerdratd 8, e ‘I? iy N - 13 mm MN = I% FEEE AR rr

Block average mtensitn of the fiese frame isoset ap
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as the mtial value of the maximum imensity and the

minian intensiiy in equation 123,

B wea b, N, ue if B3 initeall A, ,V< 3 PR A A
H may, M, N 131

4] ixitoeil M, X~ ey teise

i wre N, e if Ij prfictt M, A\.‘) b sraM N, 8
B o Y [ER]

aiatt o, CHREYICISE
where n>2,
The block maximum intensity B o0y 0 s obtuined
by choosing  the maximum  value among  the block

I the

it value of equastion 12) s less than block averge

average mntensities to n {rame o equation {35

itensity in input image, B,y 18 the maximum

intensity,  otherwise B orgsy 18 the  maximum
intensity,  The block maximum intensity B g v 08

obtsined by choosing the minimum value wmmong the
Dlock average mtenstties to n frame m espation (3, If
the nitial value of equabon (21 s more than block

average intensity i input image. B g n. i the

minimum  intensity, otherwise B epay 18 the
minimurm ntensity. The  imbial status of  the

huckground immgze is the maximum intensity ¢ and

the minimum intensity B as cguation (O30 god 9,

@ 5 7B g ax 6)

Buv=B ey (6)

Let frame of the present image i3 F 0 and ket
the divided unage that F,,..., 18 divided by block of
MsN size I8 B e w 1f the average intensity of

B v s v 18 7 we can define 7 as onuation {74

UMx™ "

Moving object extraction is accomplishivd by cquation
(3.

Backgrenend Nocks, B s 8 50y

B oo e

[ mering obpcE Mocks, ORI

If the average intensity 9 0s out of the witial range

of the backgroond image. it s decided the moving

812

object jmage. and if the sveroge intensity 708
inchwded m the initial ramge of the background image,
it in decided the background Bnapge in eguation (3.
Fiowehart of the moving objeer extracton s shown in

Fig 4.

Bsnsa

[.........-.

Figr 1. Flowehart of the proposed alyrorithm

M SIMULATIONS

To examine the proprivey of the proposed algarithm
in this paper, i was simulated with 23684256-8hit gray
images obtuined in indoor and outdoor environment.
Sampling  nge of the inpul bmage  ix d0ps, and
background  images of 300 frames was used for the
inttiahization of hackeround.

Fig 5. shows that sampling frame is divided by
M=<N block., Fig 6 shows block maximum intenxity
B oo and Fig 70 shows block maximum intensity
B oy in the owdoor and indoor  covimamoem,
respectively, Fig 8 shows frame of the present image.
exircted  tmage of the mwoving

Fig . shows the

olsect,

143 outdoor tht indoor

Figr 5. Block division image
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Fig 7. Block maximum imtensity B . un
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{a) omdoor (B indoor
Fig 8. Input image

(b} indoor
Fig 9. Extraction image of the moving object

() outdoor

IV CONCLUSIONS

In this paper, a background initalization for wvideo
surverllance s proposed To examine the propricty of
the proposed algorithm, the simulated results show thee
the errar me of the proposed method was less than
the existing wwethods and the extraction rate of the
proposec method was better than the existing mothods,
The results of this paper can be wilired for traffic
vontrol  svatem,  security svstem,  vides eonference

system, and video survestbinee system. ele.
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