1 Automatic Monitoring O Mdtionless Object And

Ani mat e Body Field of Invention 10001] The present
invention relates to a nmethod and system for
nonitoring notionless object ﬁr ani mat e body, for
exanple, in a surveillance or health care system
Background [0002] Security nonitoring systemis not
only useful for cripge preventjion; it is also wuseful
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lift where sonme one may be injured or fallen ill, in
a train station or under-ground passage-way when one
has fallen ill or |ost pRePHSHL-GHRRESS. Monitoring of

atients in a health care facility is also equally
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fall and injure thenselves; thus, quick response is
expedi ent. [0003] A conventional security systemoften

uses cameras to nonitor a By&kerdund area. These
canmeras transmt inages of the nonitored area to video
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I he ecg“ﬁ%y post. Mre attention is required
yareter fpliepllol) aoain siwbioa or undesperoind passagieewayhwhemone has fallen
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onar system.for detecting a notionless body in a o
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themSMs UMk REFHHISEH exgédigﬁlf’m time intervals to
generate successive franeS of images of objects
exceeding a threshold size. Successive imge data are

ared: a contour .which regains substantial]y .
IROHY A [<RLuctioRal S e aTteR Skt GRMATAGP TIORT a specific area.

THtb@ batAdral Bndakit indRs of flcShdSbred %‘Ea ?@Otfd&lj’ GerbEh% at a security post.

represent a person in distress and an al arm can
Howesiey, theeffectivercss ofi sucbspaniteing2elies on the attention and alertness of the

security personnel at the security post. More attention is required to detect a motionless
object, especially when human traffic is heavy. A motionless object may become a

security scare if it is intentionally or mischievously planted.

[0004] US Patent No. 5,043,705 describes a sonar system for detecting a motionless
body in a pool. For example, a bottom layer of a swimming pool is continuously scanned
at known time intervals to generate successive frames of images of objects exceeding a
threshold size. Successive image data are compared; a contour which remains
substantially motionless for longer than a predetermined time interval can thus be
detected. The contour may represent a person in distress and an alarm can be timely

activated in response.



[ 0005] Due to high security concern in recent events,
it can thus be seen that there exists a need for a
di fferent nethod of detecting notionless object/body
to ensure safety and security_ in public places.
Sunmary [0006] The foll ow ng %resents a sinplified
sunmary to provide a basic understanding of the
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beuptemaniblis piReLf the inventive concepts of this
invention in a generalised formas a prelude to the

detailed description that is to follow [0007] In one
enbodi nent, the present iny §nt| on provides a nethod
for detecting a notionl ess® 8¢t or body in a
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motronless object/body is detected.

[0008] In another embodiment of the method, the change correlation coefficient is
computed by comparing two successive changed images or by comparing a changed
image with each of the other p-1 changed images. Preferably, the correlation coefficient

is performed along a predetermined line or area.

[0009] In another embodiment, the method further comprises deciding whether a range
of the changed correlation coefficient (ACp) is greater than a dynamic range, and if the
decision is positive, meaning that the captured images are moving, repeating the image

capturing step in claim 1.



capturing step in claim1. 3 [0010] In another
enbodi nent of the present invention a systemfor
nonitoring a notionless object or body is provided.
The system conprises: a canmerg, an inage processor;
and a data-storage unit; whereln with the inmge
processor is connected to the canera and an out put
unit and wherein the inage processor is operable to

ute an, algorithmaccording tq any one of nethod
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HAgefbredioyrdigaohng loag o Metlol damsanected to a
rel evant emergency service. [0013] In an enbodi nment

of the output unit, the output unit conprises a video
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lﬁggﬁpﬁzcggﬁg ward. Brief Description of the Draw ngs
[0014] This invention will be described by way of
non-limting enbodi nents of the present invention,
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enbodi nent of the present invention; [0016] FIG 2
illustrates a process for determning an image wth a
1031 g asisehoadingent afdbiy obput hiit,sthe autui nniacomprlgsscevideo console
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Brief Description of the Drawings

[0014] This invention will be described by way of non-limiting embodiments of the

present invention, with reference to the accompanying drawings, in which:

[0015] FIG.1 illustrates a system for monitoring the security and safety of an area A

according one embodiment of the present invention;

[0016]) FIG. 2 illustrates a process for determining an image with a moving object or

body in the area A in accordance with another embodiment of the present invention;



[0018] FIG 4 illustrates a sub-process for

differentiating a notionless animte body froma

noti onl ess object. Detailed Description [0019] One or

nore specific and alternative enbodi nents of the

present invention will now bé* descri bed with

reference to the attached drawings. It shall be
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IS, invention.may be practjsed w thaqut such specific, .
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kgt h so as not to obscure the invention. For ease

of reference, common reference nunerals or series of
nunerals will be used throughout the figures when

r &4 t. S or simlay . features conmop to ,
[RA8E FLEP ioBB508 R BoosChep AT Eyingny Teptpless animate body
tletrecibrignlesstobfset.ess obj ect and body in according
wi th one enbodi nent of the present invention. As shown
in Fig. 1, the system 10 has a canera 20 for
nmonitoring an area A T, ra..20 i's connected to an
i mge processor 30, a ggttag?d;ﬁgr&gggo%o and an out put
unit 60. The data storage 40 includes flag swtches

s flag switch 52. In another

sych as a notionle f
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shows an al gorithmor process
rdladoim| the sirid dioweyem that dlyis tievantion atayobe prgtised afthéhiasich specific
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processor 30, for exanple, at rames
By ysed shroggheut Hiedgures g rofeeing toe sarae brs siviilah faatiegs common to
H9% m[(,3 022] From step 105, the process 100 pronpts a
secgrl'y guard, who is on site duty or is connected
renotely to the system 10, to set sone initial
arameters in step 110. As shown in FIG 2, the
IPRq01 i Hl(5. pshayve esystemnld) o deteeting wetiondess, obecs tiad body meaccording
A ofe : i N of. | frames. captured by
PREof: Ebfinci of B Shokfhn ok eRs Pkt BEFiesd! mejsgiters'10 has a
cewargl(efor whelitoning, anewe K. Phe cdri@s 20G2BEnHERdRY ah MBage processor
c(:)arrecf'a IS stgred in the data
30, a data-storage 40 and an output unit 60. The data storage 40 includes flag switches
50, such as a motionless flag switch 52. In another embodiment, the system 10 also

includes a microphone input 25 to the image processor 30.

[0021] F1G. 2 shows an algorithm or process 100 for use with the motionless detection
system 10 according to another embodiment of the present invention. As shown in FIG.
2, the camera 20, when in use, sends a stream of frames of images H of the area A to the
image processor 30, for example, at 30 frames/s. As shown i FIG. 2, the

algorithm/process 100 starts with step 105.

[0022] From step 105, the process 100 prompts a security guard, who is on site duty or is
connected remotely to the system 10, to set some initial parameters in step 110. As

shown in FIG. 2, the initial parameters include, for example, a start timer and a select



storage 40 and anal ysed by the image processor 30. In
addition, the system 10 also sets a captured inmge
counter, in and changed inmage counter, p both to zero
in step 110. [0023] The image H captured by the canera
20, in step 120, may be in coldurs, for exanple, in a
RGB format. The sel ected franes of the inmges captured

byietvhlen ofiimage A8mes taptiredibpght bambacig rsenngd théfﬂﬁ@eﬁﬁxﬁcessor 30.
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saptyted dnpesocoanteri i anfi chartd Hnagedmumef' |pawbtaso temo frogtep 1 10,
easi er reference. Qbviously, images Hnmnand Imp are
related by the image counter in. [00241 In step 130,
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intensity of e entire inmage

by thie imagé eounderlny. nor nal i zed background i mage | o, the
resulting cross- correlation coefficient is
appropriately called a normalized cross-correl ation

moﬁ]flrpgtaﬁtwo (B Shagel PRcDbr B ﬁ@?éfﬁt%g Ul cohR txoﬁsboleﬁﬁcie%t bCp for

ess sensitive to variations um nance | éeve
h@waptlmae@ i relegios to the tmnbgmamd mndgedp.redecisibinés then made in step

{lﬁ; ﬁglz at ﬁqoﬁo{;glg 191, &pﬁfé‘f&e\éﬁ%)l n%g}ﬁ%sf; gzlpﬂtg?trlll?és gido\ffalue In one
mmhatﬂ e coRébiicd epdficRhebcpbial RRfs @Mrraheférp LORERRE If the

above coefficients by the standard deviation o
greY-8¢pde Wa&?fl llSh@fmﬁfé@deﬁlr|eV@le¢agyésutha¢tmgmnmlemltyl df each pixel
ans

e MR e D80 8 ok bl BRE R AL e e befor

avidparibfet beigk gfﬂﬂlﬁlﬁriy | 1Y 2@NPAcRERunt finldde INChel &sultmg Cross-
reater than the threshold value, it is considered

Fgtatiop cpafticient p}%amp@@ftelb cabied a@pemﬁug;l caravoertalation coefficient
(FJ@%FEE{ E‘(ﬂﬁg aéﬂeséﬁlsl I?(gdr?agg 1%[1:8%5%@%30 varézgm%ggrﬁ@mmance level of
the ogmexd iffdgey. 4o epdtet embbdimehd Ghe hBrngdlEAtion factor is a variance of
intensity of the image. In yet another embodiment, other correlation coefficients are
obtained by dividing the above coefficients by the standard deviation of intensity of the
respective images. For example, if the NCC is less than 0.75, it means that there is a
significant change in the current image when compared with the background
image/template; if the NCC is greater than the threshold value, it is considered that there
is no object or animate body above a predetermined size coming into view of the camera
20.

[0025} If the decision in step 135 is “yes”, the process 100 proceeds to step 140. In step

140, the image processor 30 stores the changed image Inp in the data storage 40 and



140, the image processor 30 stores the changed inmage

Inp in the data storage 40 and 6 identifies the

changed i mage by the counters in and p. Fromthe image
counter in and select image i&terval n, the capture

time of an inmage that requires attention can be

determ ned. Counter p is used to track the nunber of

Msobfes ihgechangedaner bagbe comfersamotiar. Feobabie image afunter m and
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b#&dbg ighdsheat! lowebiehCpraye beowaiet bet ween 3 and 8. As
shown in FIG 2, if five successive inages change
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gejt Bom 9861190 Othe o€ R0 Prod) hdd [43C 8 $cision i
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each counter, jn and , 1.s increnmented )
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0027], Cap%uri.ngg)ea fgreggitﬂgrm ned nuarrgger p ofgg% plate I and the
s step Han gesitiverdbreprocessa 00qupceeds omretespd . 18e decision in
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7 14 B ey B et P B B in BRR B cotitr, m and
4 Brcremengichyt T adwgit Before thei prodR® N@tevEASTOM S 1 BUGP tiRSoamera 20
the flickering of lighting in area A, for instance,
g saniigrermendfegingithe ang Apower supply; |ightning: and so
on. By capturing p successive inages, there is a tine
| ag between the inmages; the tine el apse between the

[D0RTY eCaptarivegs a qredetatnitednaumbey PRIfeub@dyive chyiged infgéd In a loop
fWIthl n tlag Hﬂg ﬁer od.g{0,0ZS] If the decision in step
198 5195 168 1*Srdali hef tonkit Brfoiomaye thélptedr ekiegipodydleteced in the
d8magPs {sSnd? Q:%us%ﬁ &t&ﬁ%&ﬁﬂ Qi fd&t %%6&151?%1 hfgcaors, such as,
background i nage/tenplate, the process proceeds
the fiekeping 90 lighting tieprd08,, fohstamageduwownfieker M i@ power supply;
liggl?r.errent ed by 1 count before .reverting to step 120
P nd S BYFOPBITIRgH SUsEES vedmagss ithrge i timtedag Retween the

ifNagd) ErcSHIB clapse between the images takes care of a new animate body staying

still within the time period.

[0028] If the decision in step 135 is “no”, meaning that an image captured by the camera
20 is not significantly different from the background image/template, the process 100
proceeds to step 190. In step 190, the image counter m is incremented by 1 count before
reverting to step 120 for the camera 20 to continues monitoring the area A. At the same

time, the changed image counter p is re-initialised to one in step 190.

[0029] In the process 100, the image processor 30 stores only the changed image if the
change in an image is significantly different from the background image/template. By so

doing, the algorithm/process 100 helps to keep the size of the data storage 40 to a



time, the changed i mage counter p is re-initialised to

one in step 190. [0029] In the process 100, the inage
processor 30 stores only the changed imge if the

change in an inmage is signifiq€ntly different fromthe
background i mage/tenplate. By so doing, the

al gorithn process 100 hel ps to keep the size of the
deasenablosizg dn4dietemtwdimentetie ahainded isiage inclutlesMeth the unprocessed

i;men t he chapged i mage includes both the

E‘ﬂg&gﬂg@% ddtheigﬁ%zglqé’a{}ir'flﬁggﬂg@t he grey-scal e i mage I mP.

[ 0030] In another enbodi nent of process 100, a step

115, as shown in FIG 2, is added after step 110. In
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2:(a ag)& and 50 s ibpy aypikgkintensiyiofghe subnateat being ghanged to a fixed
L xede . 0t LEY; . for. exa e, ~of or

Ry B el b SR A DR %o 5% s v

bl Gxddaintensity walne, fobwkatiply of Deori STa6s Hatbansure that the correlation
parts are

correspondi ng to known, novin . .
Fﬁi%‘flﬂfﬁo icé’ﬂﬁﬁ*,“teﬁieﬁ‘é ghe i CoTBWOBMIng e ikaawes moving parts are
HBIERTANO Do, $hO BB dIPLLmBAGH BF ul §lar 3l ies |
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peessshable midrihé use. oftHORDLeEI10 aSeosdionso the prdiel iQe&BRN,
starting with point Y or step 155 in accordance with

anot her enbodi nent of the present invention. From step

[bb&1} Fite 3pdho082SsubQRoQ%e SbRS with ?&Bntu?%r ste@ ?‘5‘5% abodtdance with
the changed i mage counter p i's set to one before

Mothes embadinest of ghe presmt i @08, Aromstap! 3% 6he process 100 executes

| & i ether the difference be en the
ﬂ%@s s 18 Qe DR adel o et Brert & BT PRSSedng to step
18%e changed i mage calculated in step 130 is greater

than a dynam c range. For exanple, in one enbodi nent,
the dynamic range is 0.2. If ACp of p successive

i h he. dynani .
O Ao o o e hade b MRl @Feen t ighest and
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decision in step 160 is "yes", the process contro
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0.2 1P AR SHF TRBLGR Al l%fflag'g"is greater than the dynamic range, it means
that the change in the changed images I, is caused by a moving object or animate body.
If the decision in step 160 is “yes”, the process control jumps back to point X in FIG. 2

for the process 100 to continue monitoring area A.

[0033] If the decision in step 160 is “no”, a counter ¢ is initialized to zero in step 162
before executing step 164. In step 164, the image processor 30 calculates the correlation
coefficient cCp of a current changed image I, with a previous one. For example, in a
first process loop, the first changed image Irmp=1 is compared with the background image

Iy and a first correlation coefficient ¢Cp-; is calculated by the image processor 30; in the



[0033] If the decision in step 160 is "no", a counter
cisinitialized to zero in step 162 before executing
step 164. In step 164, the inage processor 30

cal cul ates the correlation efficient cCp of a
current changed image Imp mnt a previous one. For
exanple, in a first process |loop, the first changed
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threshold value in step 135. [0035] If the decision in
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1?1 B ni nat e The i mage processor 30 then
a bvmgg .}fgg Ignimate bo %e?;he %e\ﬂ%@ep@; 34then; makes a decision in step
IpgedadtRarilNgd pRedERSfindd ﬁﬁm&!?@ﬁ gﬂ@eﬁla}%@é’ ﬁav%\lﬁé’én compared
ange mage

conpared wi th each previous c

Wigh gack preyiopchapgestismageniia abown i BIG 3, ithe pfdecAHiBed nifber p is
he decision in step 168 is "no", the p counter is
increnmented by one count in step 170 before the inmge
processor 30 reverts to step 164. If the decision in

ste é s, "yes" neanlng that all the changed

gé thefreiskwen S&Prﬂrflﬁr d'nei,tthe ea:ohnqor &vinogmented by one count in

d that t.h
e YT
“pix’e Qteamhg athatnwlt ¢hed Slﬁ&ngedi hiah TRk e R f &DaarcaOwiA Hakb® previous
poi nt in FIG 2. [0037] I'f the

ck
%ﬁ@%?*gfe aﬁ‘%Pdslff@ﬁe 706 th% all{ge Ghmﬁrlm@gftsrﬁc commdered to include an
iBMECSISShYEing BBRBES drifREE Dody, the i image processor 30 control jumps back to

point X in FIG. 2.

[0037] If the decision in step 166 is “no”, meaning that two successive changed images
are considered to include an image of a non-moving or motionless object or animate
body, the image processor 30 control reverts to step 164 and repeats calculating the
correlation coefficient ¢Cp of the changed image again. Before doing so, the image
processor 30 increments counter ¢ by one count in step 172. The value of ¢ is
predetermined, for example, ¢=2 as shown in FIG. 3. As shown in FIG. 3, a decision is

made in step 174 whether the value of ¢ has reached the predetermined number.



are considered to include an image of a non-noving or
noti onl ess object or aninmate body, the inmage

processor 30 control reverts to step 164 and repeats
calculating the correlation coefficient cCp of the

changed i mage again. Before dglng so, the image

processor 30 increnents counter ¢ by one count in step

{003B] IThie demisiom mfstap 117@ is pn(ed dliceinmiige @ﬁbcei@f 3@waseniee steps 175 and

:5213 S ovvn in shown in FIG a_ deci si on
FB ocadhs ot g)urﬁwb%étb FEP ke Sm 175 T pinilah i fncton as that in
sftﬁfil?@?@v}ﬁll@ﬁst@ﬁ e[S ReH ﬂ&HEfﬂﬁ% {7%0%8&19, WibciliBf éxbstep 174 is

eC|S|on in step 174 1s ge processor
‘BREG @tsegcesw@aegaﬁﬁe deadsiodsth doef bﬁfeistthi&:ndo rbnfdm jhatrps image of a

RS MBSy B bt STy W (R Bo8roces 100
thetSdnido an a's‘erﬁilgﬂihl 1iAQtepl 78t BetRaCES O Bubld, $hBRs ﬁl?)ﬁltbﬁng the area
yes", ¢ successive negatlve decisions in step 1

@%@%tﬁﬁleé@ﬁﬁfqﬂﬂﬁﬁﬂﬁ&&an i mage of a .motionless Obj ect
or ani mate body has been captured by the canera 20.
The process 100 then sends an alert signal, in step

[000] A aletisinsBCthien tyadg Uar slep WBO wiset Nickioh |18 9ake Shy2 FiRAsecurity

A and sets the notionless flag 52. [0039] A decision

RELSOpRRN fepenterfodhe plettgdenah Mep 138t dbe flegisienk anstery 180 is “no”,
fint l;

(e Brogps, Y00 sbts PLE AT in sltp 32RARGE Bl BB By signal in sep

178011, thetdeeispmoimessp 180 is &y athicl xﬁemﬁiﬂésamagns:smft eB2n step 185

e PO 100 o) 1Bt Rack Jo. Borht Shis FIGE ofp ecings pgpoessing
thlinhapes Saptired 'bg Rl &fhet 880 f&%&tﬁcﬁu ngjfég §s 100

control junps back to poilnt In to“continue
proceSS| ng the i mages captured by the canera 20 for

(5B 18 <55 BE S BRmEREF theaproghs Brieic it Utie R cimages are
copippRE Gﬁtﬁ"bﬁéT aﬂﬁﬁ‘er%@tmdp&ﬁ% R0 EBRGE bbefhicieR é(% BB in the

coefficient cCp is stored in the data storage
dptastiarage ), insteadeefithe earlienbmblodiment Mw@umsmrs@lauged images are

d if th
PRI oS TR S35 el BHEISE 14, e

ninbe of elﬁqn?e@n@agb LOBHR1HA B AnbSANFbS kB, ifFRS, the number of
exanpl e, i he nunber of conpari son an number

Cempéréfmanémumbee @EWI‘F@W@M eoqfBcies if &0; fox axqumde, @l is obtained
y r i mag wi.th i

o BB eSSBS R e e

with image Imp-3, and so on. If p=8, the number of comparison is 28. Accordingly, the

value of p in step 168 is the number of comparison of the changed images.

[0041] In another embodiment of the process 100, a decision step 183 is additionally
made after step 182. In step 183, a decision is made whether the process 100 is to
continue processing the images for motionless detection in the area A after an alert signal
is activated. If the decision in step 183, for example by the security guard on duty, is
“No”, the process 100 control reverts to step 178 to re-activate another alert signal after
another time delay in step 182. If the security guard has verified that the alert situation is

harmless and decision in step 183 is “yes”, the process 100 control jumps back to point



with imge Imp=3, and so on. |If p=8, the nunber of
conparison is 28. Accordingly, the value of p in step
168 i s the nunber of conparison of the changed i nmages.
[0041] In another enbodi nent of the process 100, a
decision step 183 is additiondPly nmade after step
182. In step 183, a decision is nmade whet her the

pY ot eF;Iﬁ 1D Ganids cdminues0 pidcsingd HRC eB8Eddof el WBYSS ahPmotionless
thTz ss detection in the area A after an alert

Yis activated. |f the decision in step 183, for
exarrpl e by the security guard on duty, is "No", the
process 100 control reverts to step 178 to re-activate

H942hén amib(frter@ioghadrnt af tierproeaseimsiep @ 78en efi@yeds Mlagtsepich 52 in
ed.that the alert

| f the uard has veri f]
éﬂ‘ % aé% Jigter 401 %ffd iobelly Kifyadianss aﬁa off signahisraiged w step 178. The
oeidhless fl@g BWREILSS I Oh Lo 10 tri) RPad ﬁ%g&otoofé'c&%d d8aiis of the

Xin FIG 2 and continues processi e 1 mages

ﬁllega‘-*ma‘ﬂ@?» fahyxmle,ddtrsé"@au@b pEateabbdyme p00d@irenpe, and so on, In
ro n step 178, a

m)tl on essﬁﬂ’? g’g SWI ISH ﬂi?% Wﬁ'ﬁ“es%?ﬁ’z?(a@g 8 SHjEregBey gervice, such

axj dint mhﬂhxh@e @Wlbe/ ai@@rcﬂﬂglsi BEford el pﬁb&@%n&@l feﬁkrﬁ?‘i'o point X
n ste rmtlonlessflag swtch 52 may

SRSte 1@9@5@4?3 -dhemotionlesdiag swdichSads ::esqen atepslaﬁ anch£86.
alert situation, for exanple, identification of area
A, time of occurrence, and so on. In another
Bo#R) dF Yk showsa s[l‘btpmua‘sﬁﬂm flok aBeckiMgt Wihethe? aafbliorddse oady detected

such_~as, an anmbul ance servi ce.
%&ntg%g é%cﬁss War"é Hie3 Jrokees aneahngte bodss thgr agnetipnless animate
%] f S
BT i U SO PSR HE. imen iEL! BRIy Fenger and
quieh tassucamey e pequired SA B in ElG ok ithgsubhgbbes 200 starts with step
i onl ess body detected in the sub-process shown in

"G 3 involves an ani mate body. For a notionl ess

animate body, the life of the body, for exanple, a

human bei n% or animal, may in danger and quick rescue
[RedAl bla stey il Pethe mmgsfm‘mmssar ¥ @alls put tie Gmtbspasm&nprocessed

e MR bl el g o bt B i vegR afimigens 120 and 125, I

tHo Fo0eeBESsocdsHEE &tdpN I, 3RE 1MREY pRGRlsdr 30BEELE B sub-routi
captured by the caréeﬁra 200N s eEs 120 and 135, nSub routine to

deframprg) (thanicalguprspecism jof Seemotiotlesst hbjertitmgs maoaemmcted for
e%gmﬁi%?%g ESlof %é@trﬁl%mf i€ mocﬁonless object/body is obtained by converting

the unprocessed image H,, into HSV and/or HIS colour formats. In another sub-routine,
an outline of the motionless object/body is determined and a further sub-routine is
executed to determine the aspect ratio and/or area of the motionless object/body.
Predetermined data on the colour spectrum, aspect ratio, outline area of human being;
pets, such as dogs, are stored in the data storage 40 to differentiate such animate body
from other motionless objects that may be commonly found in public places; for
instance, such motionless object may be a piece of luggage, bag, box, discarded

newspaper, and so on.

[0045] After executing step 220, a decision is made in step 230 whether the motionless

object/body detected is an animate body. The decision in step 230 is made by comparing



determ ne the col our spectrum of the notionless

obj ect/body that is detected; for exanple, the col our
spectrum of the notionless object/body is obtained by
converting the unprocessed |n'iage Hm p into HSV and/ or

H'S col our formats. In anothet!sub-routi ne, an

outline of the notionless object/body is determ ned
ﬁwdccdourwnehtemms aiipectonatio radi autliex e tofdhé @ncd@hkéf;s’fbb]ect with such

t.he at d/ot, area ,of not i on
e RES gl SraPisblt evieRaiedan aho etk Mo DR the decision in sep
SRR %bm, th%ssﬁ ode®i 300, exBMltkd Noidk ?&og&u&vmoﬁﬁh@ﬂx step 240.

pets, such as dogs, are stored in the data storage 4
to differentlate such ani mate body from other

(b 78 B0 TR Tork e o ion "l PR cs midipehape 25 inpu

fray the afeapi e reabrds fapRdetBdtined Bériodd SRAH48&irum emxtted by the
newspaper, and so on. [0045] After executing step 220,

poHerless ylimpls bedye A decisiep lgslcprm@dﬁem stehezﬁ%wh@gtre&c recorded
%h& %Eé&lg\g% 1&&t %C%}%g% asoa%fg r%ﬂhﬂgﬁitf %el %%:es?onsino&ep 250 is

arl ng

Syme’i;tthmmb~mp@st20@ a;tecateaﬁté {buanga;t@fm of the
noti onl ess object with such characteristic data of
animate bodies stored in the data storage 40. If the

[06471 SV ouks siRh@hs R fedd he snb\I el | Ws‘?&)e?é)p (gr%acample, the

exeCutes a voice recognitio routine in-'s
mo@a8ess persnenightis injured wed the peemgm\trlean bhaked kiguhﬂx Bgalator, In

abl es.a mc hone ﬁ_%l put I the area A and
‘Fg‘&fo'u%‘?‘“ﬁ'&ize a%? aftte '%‘de%ﬂ? 8§ ACURTdhe pRise repeenition sub-
oftidd ROst&)Y 286M8nd AYR i}s@ﬂh‘%%uﬁd‘ bﬁ@%ﬁrp&gyxgg@lrg&%éu SAPH Wcision is

then made in step 0 whet her the recor
fh?ﬂe &radg nml see 70 svhati@r/ @na ﬂa&ck@ theuredomded seuide weabovlafa threshold

ecision in the sub- »
G SraEobs b Bfe Bt s, L4185 ociophoh Fep LD o e, the sub-
pirbédsﬁQ()@ Réndzdk & firgeepk *aﬁ Mblgha&ein%%‘eﬁi BIgaNId Bné&xﬁﬁodunent the
for exanple, the notionless person m ght

ﬁrﬁ‘j @P%af aled siepal lp&@@m@laﬂy eal! far apl mid:lmcbyerme
escalator. In order to mnimze false alarm the
sub- process 200 activates the voice recognition sub-

[nmusl mﬁ ¢hel decBiamPind6d) ZB0cbranTal iy S8S”, ith@ap Hensl P8 GldtidMless animate
g ed in step 240. A decision’is then made in step
body 1 ?fﬁ@? by e geanera 39; acperdingdy ragsgonsbiyne of eleelistanel is raised in

sEeFSr paduol H inergr%%lhﬁé’ toihes ggncp %ﬁ)e (55‘.0 Sk nsggngﬁ is 1" &P the security

t he eC|S|on et
guard, who is on site duty to venfy the alert 31tuat10n

[0049] If the decision in step 230 is “no”, it may mean that the motionless outline
detected by the camera 20 is an in-animate object, and a third type of alert is raised in
step 178c. In one embodiment, the third type of alert is to call the security guard who is

on duty and/or a civil defence squad to check on the in-animate object.

[0050] In the above description, a camera 20 is described. However, other types of
camera are also suitable for use with the present invention; for example, the camera 20
can detect infra-red or UV light instead of white light. In addition, the system shown in

FIG. 1 may be one of several separate channels of the image processor 30; these separate



process 200 sends out a first type of alert signal in
step 178a. In one enbodinent, the first type of alert
signal is to additionally call for an anbul ance
service [0048] If the decisiqgn in step 250 or 270 is

"no", it may nean that a mot i ORI ess ani mat e body is
detected by the canmera 20; accordingly, a second type
ghamklsrmay pparate doscurainslgdoimonisirephet A8das. Thes@R€parate C%l‘cllmleis are

nt nd. t pe of aIert si,gnal .is to ca
ERER G TMopg 5, GSRT S SRS  GrpeE Phonutne Mtiarear coysalngo, where
ah&rﬁonsd-ﬂ gadyl . vibR0APIe! Ifnofu § %Féa§'t%u%lf‘ Vﬁfeg Rcfedfls. 1R another
it may nean that the notionless ou

E@b@@ﬁ@dt Bhe mpmitoring stetied insludes amalani mahe whh ectimanbard and

e of alert is raised in step 178c. In one
gﬁ%ﬁd&ﬁ%ﬁ%&'the third type of alert is to call the
security guard who is on duty and/or a civil defence

uadAgg check on the in-animate object. [0050] In the
BUe sgrthe, fessription, dmage gorpdatien cesficiensdsl uselddwek]rmtrate the use
&g@gr C lso suitable for use wt

rS B Phionk TR ety S B SR s B e Apreiaion

ﬁbetthmr famﬂ changel dotectidh; |Suglﬂtothditst"e 0k a‘ﬂé“ fof ekarfipie, multl-scale
In a |on the s stem shown in Fl may be one of

B éff %’ﬁ%\rcgtr%‘a‘&%‘érﬁtﬁtssc%?el@tﬁél ﬂlﬁﬂ@e’elmte@ élglgsa OF 3¢a across an
Q8 SRR LRI R1idA anRBINE! S may operate concurrently

to moni tor other ‘areas. These separate channels are
connected through the output unit 60 to a centra

i,ng_st tIOQ r console 70, where a person,
[QP% ‘Z@He 3?%21 1GFR ?ﬁ@eﬂtﬁ Ay S Pesh desertedy q@fiéu@qﬁratﬁddéas understood
& R&SchahBes? AR At oI RAG RN tand Egﬁbfﬁgﬁbﬁs%érggf coaﬂd be made to

station includes an al ar m panel ammec
the Bresent iaveation MathoptoBBaitinglfem the schye dfdthe irivphiionn For example, the

| t [l ustrat
B O B B 5] Lt
mmmpbaedlts;&e@bdl i thid e @6n b&h bEBER 16 %&ﬂoﬂﬂoﬁﬂn of Blck of movement

r faster change detection; such other techniques
Ogle erly gy stalegrpstients imy highsdependenay vomd irzelibspitals s
correlatlon cross correlation along selected |lines or
area across an inmge, inmage subtraction, and so on.
[ 0052] Wil e specific enbodi nents have been descri bed
and illustrated, it is understood that nmany changes,
nodi fications, variations and conbi nati ons thereof

could be made to



the present invention w thout departing fromthe scope
of the invention. For exanple, the decision points
and correlation threshold values in FIGs. 2 and 3 may
be changed and the principlel3disclosed in this

i nvention can be used to nonitor notion or |ack of
Ooypvient  of elderly or stroke patients in a

hi gh- dependency ward in a hospital. 13 CLAIMS 1. A
met hod for nonitoring a notionless object or body in a
purvei L] ance saj thod.c Lising: .

t apt u}% |nlrl1 g anfoﬁﬁ%@% TR nmgtriglgle§sooq%ee°? % g Pﬁ% F'gﬂ surveillance system,
shidahetlod gorapiidagegr ound i mage; converting the inmage
into a grey scale format; conputing a background

cor r éPB 18% ag Jugs Qﬁa@@rea(ta@)m%mmemc dingpa background greage;
and tcBﬁvé}ﬁﬁ eqﬁlnge%gg; ng% %%%? capturing a

predeterm ne Tmages if the
back gosypnting advml@rmtndo:rmrmbﬁfoﬁm@eﬁ]&tent Sdp detvdran @ptured image

fir,st thr vaI conmputing a change correl ation
apd e 3s8qck ‘p%.‘%ﬁljouﬂ {fé% two of the predeternined

numnb %ﬁ?tuﬂng)fa shaBgedinBgdesberaRdo dlg b Qm‘ﬁgg‘ iPhhes Hg&ground

pair of changed inmges to inc tion
C@B Fletien m&im@mm leshthag bdirgahresiiolé Ivaiue ;on coefficient

(cCp) ss than a sec nd thre deci di ng

whet ﬁg}rn%gi gdnagerhc?flg? h&OTE %\tllﬁfe ‘E’Sffhcé?r’ét X‘%&P%cé’éff"\‘qeﬁl é‘ﬁ?s"f the
ptedeR}mired Gugdes p of BRfgad HARK] fmd BRE8e Aot §c E‘Elr of changed
decision is positive, rreanl ng t hat the capture

IgRges v inglyde rféﬁé&lppﬁgﬁ ohiscVbrakye whemp tther |Ch€g1gst@m;elzﬂmd coefﬁment

g a notionl ess obj ect/ body
(éééﬂgé [égC@Q%Q g&b%g%ﬁl%%lﬁ dy@gg’or ding to claim1, wherein
the dbdding volethice|aatah@not tef dhageirrdlion QBRI @ EM:CP) is greater

conparing two successive changed inmage. 3. A net
thea cofenyc tange) aidnif the Jasisien is pasiivehaegreng thrat @leataptred images

onparing a changed i nmage
at%gﬁ{% 1hgcﬁﬁﬁa]nhg hquggé'%%qm?%gcﬁ%&g i mages. 4. A nethod
accosatiditg droalext signaldvign AAmohigésioBjdchiBoR N Bs@cted.
coefficient is perforned

2. A method according to claim 1, wherein the change correlation coefficient is

computed by comparing two successive changed image.

3. A method according to claim 1, wherein the change correlation coefficient is

computed by comparing a changed image with each of the other p-1 changed images.

4. A method according to claim 2 or 3, wherein the change coefficient is performed

a predetermined ¢ number of times for confirmation.

5. A method according to any one of the preceding claims, further comprising

determining whether a motionless detected object/body is an animate body.

6. A method according to claim 5, wherein said determination comprises

determining colours of the animate body.



a predeterm ned ¢ nunber of tinmes for confirmation. 5.

A nmet hod according to any one of the preceding clains,

further conprising determ ning whether a notionl ess

det ect ed object/body is an ari4mate body. 6. A nethod

according to claim5, wherein said determ nation

conprises determning colours of the ani mate body. 14

7. A nethod according to claimb5, wherein said

Tdet erfni mathiodn acwnding stes claet eF, mwhieregn asmid uddtérmenanfont kemprises
LBl ody.. 8. met hod, according to claim?7,

d\%%gggnllﬁg g%g%fhaee?fefﬁﬁlaﬁlgﬁ?%ho onpri ses determ ning an

aspect ratio or a size of the animate body fromits

outline. 9. A nethod according to any one of clains

85.8, A umethed aenepdingi tog dimechi merediousatt] wdstermination Aomprises

WaloR of. th edi.ng cl ai s,
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along a predeterm ned or selected |line across each

9image. 11%86 met hod according to any one of the _

pr ec EHIMRENQY assoedimgHe ragynonen 8f chima] wBi Shther semprigingndetecting

shwndPRyifor med over a predeterm ned or sel ected area of

each imge. 12. A nethod according to any one of the

preceding clains, further conprising reducing

esolutign.or an.intensity | evel of _ a sub-inmage. that
lp's kﬁbmﬂ'{og al%q/rai_ngnco any ong of ?he preceding claims, wh%rem the correlation

coefficient is performed along a predetermined or selected line across each image.

11. A method according to any one of the preceding claims, wherein the correlation

coefficient is performed over a predetermined or selected area of each image.

12. A method according to any one of the preceding claims, further comprising

reducing resolution or an intensity level of a sub-image that is known to move.



