At | east one image of the environnent is taken using

ei ther an imge capturing device of the nonitoring

system Based on the imge of the environnent, at
CM)HHERN@nerask@umemNPwnyyaEHyNgEREHEB@dNTTnePERNHONTREATYGTT)

round i ma whi ch co
?éigf"yd Irl@ﬂeag& -
bl oc
Ieaslﬁhli%mauO’i"aé e of the
e data C |
s ey
eﬁﬁ |on f

|ses a plurality of
I n each pi xel

||II|H|||IVLI|CI|I1|I1WIIIIII’I|I$IIIII'IIIMIIIQIIIIIIII||I|I|||I|I| T
gwgnternzlﬁlonzﬁ Publication Number

on ha
t he nmea

94 Al

BTTET at | ng i e Ucl(..Kgf oumnd

(21) ISdbS@guaplicatidida@bdrs conpar ed
the bl ock of the PBatRAI00UNQ ]

22) T @bnal ARG DAe: T 1 [35%ne H0S G5 RRBREY

(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:

200403787-5 14 June 2004 (14.06.2004)  SG

(71) Applicant (for all designated States except US): AGENCY
FOR SCIENCE, TECHNOLOGY AND RESEARCH
[SG/SG]; 20 Biopolis Way, #07-01 Centros, Singapore
138668 (SG).

(72) Inventors; and

(75) Inventors/Applicants (for US only): WANG Junxian
[CN/SG]; 53 West Coast Road, #03-07, Singapore 127364
(SG). ENG How Lung [MY/SG]; Block 910, 91 Jurong
West Street, #06-285, Singapore 640910 (SG). KAM

i nuge

(5D Infegpedepabfytet! (lssfigiptor i ng0€Y¥tm

| THgE 1S
Gl; Block 309, Clementi

Av, ). YAU Wei Yun
Wi t I’][Nﬁlpbﬁggljoal 1pi;iang F]rth((%%(#}#ll 35, Singapore
”agﬂﬁﬁﬁi@éﬁpon

value I s
(74) Agent: VIERING, JENTSCHURA & PARTNER; P.O.

Box 1088, Rochor Post Office, Rochor Road, Singapore
911833 (SG).

bUUbE(.]UEIIl

(81) Designated States (unless otherwise indicated, for every
kind of national protection available): AE, AG, AL, AM,
AT, AU, AZ, BA, BB, BG, BR, BW, BY, BZ, CA, CH, CN,
CO, CR, CU, CZ, DE, DK, DM, DZ, EC, EE, EG, ES, FI,
GB, GD, GE, GH, GM, HR, HU, ID, IL, IN, IS, JP, KE,
KG, KM, KP, KR, KZ, LC, LK, LR, LS, LT, LU, LV, MA,
MD, MG, MK, MN, MW, MX, MZ, NA, NG, NI, NO, NZ,
OM, PG, PH, PL, PT, RO, RU, SC, SD, SE, SG, SK, SL,
SM, SY, TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC,
VN, YU, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every
kind of regional protection available): ARIPO (BW, GH,

[Continued on next page]

(54) Title: METHOD FOR DETECTING DESIRED OBJECTS IN A HIGHLY DYNAMIC ENVIRONMENT BY A MONITOR-
ING SYSTEM

(57) Abstract: At least one image
of the environment is taken using

201 Capturin_g > Generating ' M2O2 either an image capturing device
Image/video background images of the monitoring system.  Based
‘* on the image of the environment,
203 at least one background image is
204 Capturing Generating [~ .

. < generated. The background image,
\—"" current image background models which comprises a plurality of pixels,
210 { _______ is divided into pixel blocks. In each
\/‘\'Es;h—d‘c;églb?gdmb—eﬁsatlon.fllter_: Pixel block, at least one data cluster
209 _(Acuvated when reflective pixels | is formed using at least one feature
lexceed a pre—determined_@lugal_.J! of the pixels in the pixel block. The
\ _____________________ . Buffering background data cluster formed in each pixel block
; : is described as a data distribution

rmin Comparing current image with pixels and updating :
]lt:o 9 4 model > backproung 4 models g background models having a mean value and a standard
oreground modeis g deviation from the mean value. After
¢ A generating the background image,
206 Determining 205 l 208 a su'bseguent image is taken 'by the
" foreground objects monitoring System. EZ'lCh pixel of
the subsequent image is compared
¢ 207 with the data cluster of the block of

the background image correspond
to the pixel, and a first discrepancy
value is generated accordingly. The
& pixel of the subsequent image is further compared with the data distribution of at least another pixel block which is adjacent to
& the pixel block of the background image corresponding to the pixel, and a second discrepancy value is generated as a result of

this comparison. Based on the first and second discrepancy value, the pixel of the subsequent image is determined to be either a
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background pixel or a foreground pixel. After all the pixels in the subsequent image have been determined as either a background or
a foreground pixel, a binary map is generated. The connected foreground pixels in the binary map are marked to form a foreground
object, which is the detected objected in the environment according to the invention.
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