1 30 June 2005 AUTOVATI C CAMERA TRACKI NG Field of the Invention 5 The
present invention relates to surveillapce or video canmera nonitoring
system Typically, the canera systen1&ou|d aut omati cal | y 39Re0&200% t he
presence of sone pre- defined moving object, and upon such detection, zoom

in for a close-up view, a}g‘?r k% I ng object, i ncI udi ng
maki ng a video recording phégi WBWt s appli cat I ons

i nclude situations in a classroomor |ecture hall environnent where the
canera SYSERR oftht NPntiche need of an operator could automatically zoomin,

follow and track the |l ecturer or speaker including nmaking a video recording
of himas he noves around t he cl assroom or | ecture hall. 15 It could al so

be usedqd f wrveillance ap cati on W|th i 1ding
surrou%dlﬁgl} %g lxventlﬁg rﬁilaL eﬁce 0 ‘ar%‘%%."ﬁ g% era(%fm@cﬁ%s gfse&}s{ per sons
or vehi C|"Eﬁ))caﬂppﬁalbam&als@stéllﬁ&:o&mm&)rhzﬂlcbﬂy aﬁm;lktfaf @ présbfceCai¥eme ppoul d zoom
in for a clgse. up. view track and nonitor the npving objects. In certain .
si t uat i onsdefined maying ehin ard upan sushydsgastipB.zqom dn derr a FlS’S%BDéﬁleVél mdne
scenes to I sed for
traffic rmt%t %lrfclli ﬁ‘gﬁ’ élrge M%‘ﬁé‘%ﬁé‘%@@%ﬁg@“@ #ﬁl@ﬁ'}&{%}sﬂé@%@ or tra fic
red-1ight objeet.ati on, the canera could zoomin, track the specific noving
obj ect, i ncl udi ng maki ng a video recording of the object that had 25 caused
the vilfl ation. Background of the Invention Current systemin used, for
exanpl e, - 4 dpBliSfS iolud SN RIbALACE oMb Shn N EetthalXh iR RIcA: Shetea! S
wired to a control room ere all the canera scenes could be renotely

“moni t or ed thy caeerarsystymp evitoonh dic, néedodfuati npemtorooeldy awombticilyi zogpnt e caner as

to check f suspi ci.ous .scene or personnel . . . . .
' follow and track the 16Churer or speaker mci]ur}img making a video recording of him as

he moves around the classroom or lecture hall.

15
It could also be used for security surveillance applications within or outside building
surrounding, where in the presence of moving objects (or suspicious persons or
vehicles) appearing in the scene to be monitored, the camera could zoom in for a close
up view, track and monitor the moving objects. In certain situations, multiple cameras

20  isrequired in order to cover all the scenes to be surveyed or monitored.

The same system could also be used for traffic monitoringewhere in the presence of
either a speed or traffic red-light violation, the camera could zoom in, track the
specific moving object including making a video recording of the object that had

25  caused the violation.
Background of the Invention

- Current system in used, for example, as in security surveillance would have the
30 camera signals wired to a control room, where all the camera scenes could be
remotely monitored by security personnel, including remotely controlling the cameras

to check for suspicious scene or personnel.




30 June 2005 2 Canera systens in used for |lecture hall or sem nar hall
situation, would enploy a canera nman to manually control, zoomin, track
“and follow the |l ecturer or speaker including nmaking the (,%H‘E?&Q‘?gi ng
video recording. 5 For certain applications, it is required to have the
automatic canera tracking of the object2w thout the need of a human to
control the canmera to track and follow the novi n? obj ect. Existing state
of art for &aesrasyseronirepsedt foadedivrg heylseresemisar kallugtuapan, wineld emgoy a

5,572,317 enplays_an. Infra-red (IR transmttin Vi nd. LR receiving
Gevi oo to armenwah i Meb R rie by Pablk b2l %, PNk ol SR8’ 12
tag the tar gedludif fkinghthdcorRpdnidgadsoictdrding. devi ce, and to nount the JR

recei ving device on the canera system As long as the IR receiving device
is facing and in direct line-of-sight of the IR transmtting device,

detectioR o r . I . t : e i . r scene,
t he camerga g}%t%%‘%\ﬁ%ﬁﬁ{agg%{qghsﬁ g%lﬁ"ﬁ)% %Eﬁ’g%g%té)gﬁ \(;lgjscec e&bu{;&t%%n%’ﬁngwt he -
camer a such objeet witheut RereediofianBudsy ke eontinl the damorat deraknmidafodlpet tha
receives the strongest IR signal fromthe IRtransmtting device that is
tagged to t ROVAREAMEE object. 20 U.S. Pat. No. 5,525,967 requires two
transcei ver units where one is the base transceiver unit and another is

the nobile transceiver unit that will be worn or tagged to the object to
be tracked. Ekistingwaatt r afh at efov emgomatid cemenrutrackige sydterougsh im dd8.oPatwdNees. 25

The problem_ w xisting stfate of _art systemjs, th bj ect. needs to be
{agged WL h ST ates g iberted (TR0, st e v o0 o eP BTV B2 on,
the lectur eﬁi(f‘iﬁstrat:ﬁngﬁ%[]siﬁéiéc;lﬂlé?a %ﬁlygle& Sn@thelddcdpt RNb taA e bﬁg&% oBfechivitn body.

This is to ensure that he Could sti be detectfed when he Turns around to
face the what dR baasmditting devidej sndoteghornd dienlf nebedving dpwiceon 8@ camera system.

As long as the IR receiving device is facing and in direct line-of-sight of the IR

transmitting device, detection occurs. Therefore as the target object moves around

15  the scene, the camera system will track and follow the target object by turning the
camera such that the IR receiving device mounted on the camera system receives the
strongest IR signal from the IR transmitting device that is tagged to the moving

object,

20 U.S. Pat. No. 5,525,967 requires two transceiver units where one is the base

transceiver unit and another is the mobile transceiver unit that will be worn or tagged

“to the object to be tracked. The two transceivers will communicate through radio

wavces.

25  The problem with existing state of art system is, the object needs to be tagged with a
transmitting device, which in actual classroom situation, the lécturer has to wear the
IR device on the front and back of his body. This is to ensure that he could still be
detected when he turns around to face the white board, with his back facing the
camera.

30
However, if the lecturer were to turn side-ways, or if he were to move too fast to be

out of detection angle of the IR receiving device, detection would be lost, and the



However, if the lecturer were to turn side-ways, or if he were to nove too
fast to be out of detection angle.of the IR receiving device, detection
~~woul d be lost, and the 30 Juné 2005 3 camera system woul Bhbineld®8% wher e
the target object is, till he noves back into the detection area of the IR
- receiving device. It is rather troublesogre for the object to be tagged with
such a transmtting device. 5 And many tines, it is not possible to tag

t he obj ect emerasystamdwokld motkenw Mheiethe tagéti abjaebisi ti henmgowy dbadninihthee t he

systemis | opki out r speeding.or red-light traffic violation. Also,
for such exi@k‘?"ﬁ%"%@%f’éﬁﬁe@&&b"&ﬁ%ﬁﬁy linmt tracking to a single object
based 10 on the tagged transmtting device. The above probl ens coul d be

solved if there is a canera systemthat could automatically |ocate and
track the miviswgthentipablesdyes &t the objset (0 bietageerhwithtsuel attransmEHA® d8Vioe-ew

wi t hout the peped of.a t ed tr mtii A 5 Su . '

I nventio TﬁgnchnWS%?%g%ﬁ %ossgi@feutg it%%ﬁlg (}%\ﬁ%k g‘%‘ﬁreeghém gy{sg’?g{n%{n @%éﬁ &?frﬁg t is a
fixed video rsafi®tiag syeh Wed/the sybteR i8Nedkeng auefor) sfaéh%ﬁngcmd&igllh&aﬁﬁ@m e
scene to be nonitored, and a 20 second canera capable of pan, tilt, zoom
(call ed a PWPlatigfera). The video signals fromthe fixed video canera can
be fed to a conputer or CPU and the video inage signals can be anal ysed.
As this canera is fixed, the scene is always stationary other than objects

that noved. Also,fuckuch existig sydterh Syouedaald vy Yingiagycking thed sinpletdbgecpbasednce of
novi ng objects. And the characteristics of each of these nobving objects

coul d bd025 onthe gged{FusmEdpe 691 t s position, col our, shape, size, notion
value (or speed) and notion direction. Based on one or nore pre-determ ned
characteristics (for exanple to track a person with a red shirt, could
mean to tradheaatiovd pmbleng objléchd ,sotved fathere is owvhmetzesystamt rtbhtl eoldo zoom

in for a close-u [ ew, tragk d, follow a certai re- .
automaacz\iﬂy Y(\)Icate an tra%{g the moving target, basec{1 orE) the video content of the
camera view without the need of a tagged transmitting device.
15

Summary of the Invention

The invention discloses using a two camera system, the first is a fixed video camera
(normally a wide angle camera) that covers the whole scene to be monitored, and a

20  second camera capable of pan, tilt, zoom (called a PTZ camera). The video signals
from the fixed video camera can be fed to a computer or CPU and the video image
signals can be analysed. As this camera is fixed, the scene is always stationaty other
than objects that moved. In such a case, it is relatively easy to detect the presence of
moving objects. And the characteristics of each of these moving objects could be

25  further analysed for its position, colour, shape, size, motion value (or speed) and
motion direction. Based on one or more pre-determined characteristics (for example
to track a person with a red shirt, could mean to track a red moving object), the camera
could be controlled to zoom in for a close-up view, track and follow a certain pre-
detennined object. Corresponding video recordings can also be made.

30
As processing of the image is done on the fixed wide angle camera, the system could

identify all the moving objects in the whole scene to be monitored. And when two or




determ ned object. Corresponding video recordings can al so be nmade. 30 As

processing of the inmage is done on the fixed wi de angle canera, the system
could identify all the noving objectstin the whol e scene Aolupe 2085i t or ed.
And when two or 4 30 June 2005 nore objects were needed to be tracked that

may be out of the zooned nmera_ view, . the ste ould control the PTZ
Camer s ¢ o BB APEGE SRR BFCR df b Larkrd et iy B 8u Gl B PeomrECam e g ¢ hi n
the PTZ cape Ei"stéﬂl Quld [ddnirof BRLPT2 chieROo RRVWS b QCdeiﬁg@ such MRdtah&RMEr a

system as the single camera nay be zoomi ng into one specific object 5 and
t he ot her objsctsciard wisiblst withinithe Pil/scamesguvievh d hiefeahie dspeqrosgblet Wb anvent i on

is to extend,the two canera,systemto nultiple ¢ # t here
coul o be. AU s Py ch b SReftalrt ey GRS obY Bhel 9 s "anc
mul ti pke thadkd ABerodiRf Boiot Aithindlvielf f erent objects. 10 The third aspect
of the invention is have an audi o i nput device (such as a m crophone ‘or
directional sound sensor) and anal ysing the characteristics of this sound .
to determ Lot T, 3 . i i ource of
t he sound Fﬁh? ?e%nél %@ﬁéﬁtcﬁ tgég E)%% ?mgrﬁigt %egﬁ%@e{rlll? ﬁgﬁdclaﬁsr%{% 9%%% ttg "Itﬂ'gﬁpl%ome r

oper at i on camef Sfstehhevherytiegntoudld HehuRipla fiked camiies eo |coverpabdggep@er at i on
is required, the whole system could be powered down qQr put into sleep
mode, and SHETFE e and mHERle tking cameras g ,lff?‘}‘?gt?'ﬂ?ﬁ}g noni tori ng devi ce
is tujped on and the image is analysed. Only when the detected object
characteristics nmet a certain pre-set criteria, would the whole 20 system
be t ur ned Taa thiol aspedtiof dpeinsieritmn.is havet dveaslicempundsiece (svch sLdinecropipne coul d

I b t tri f t i t t T t
could ar so shrecton ohis 6o Gha Wi k. cRRGUEYE cof tinSPBK e Pz
camera W libeggink andval cth@FatdoﬂgH &Idi%%éa% ipaﬁhtt ime\é&;ﬁe@oﬁms Redml.t 0 be

anal ysed 25 by the conputer, and at the sane ti

ime, also be used for
tracking the noving object. The limtation for such a sinplified system

s, 1 P? ' e"Ijhg fgl(l)rﬂlwaaypegto of Eh%cﬁwgr%io%c%s ttoq?z;[veias low power operation mode of the
system. In the situation where low power operation is required, the whole system
could be powered down or put into sleep mode, and periodically based on some
schedule, the input monitoring device is turned on and the image is analysed. Only
when the detected object characteristics met a certain pre-set criteria, would the whole

20  system be turned on for full operation. In the sleep mode, the audio input could also
| be used as the trigger for turning on the system.

The camera system could also be simplified to a one camera tracking system, where

‘the PTZ camera will do the dual function of gathering the video signals to be analysed

25 by the computer, and at the same time, also be used for tracking the moving object.
The limitation for such a simplified system is, there is no way to track object that is

out of the camera view, though it may still remain within the scene to be monitored.

- And tracking would also be lost, if the moving object suddenly move too fast to be

out of the PTZ camera view. The tracking would resume when the moving object

30 move back within the camera view.

Other aspects of the invention are defined in the claims.




out of the canera view, though it may still remain within the scene to be
noni tored. And tracking would also be lost, if the noving object suddenly
move too fast to be out of the PTZ canera view. The trackdhine®8 resume
when the noving object 30 nove back within the camera view. QO her aspects
of the invention are defined in the clains. ,30 June 2005 Brief Description
of the Dr dtisfJesexiptionofjthe %fe front view of the canera setup. 5 Figure
2 shows the right side view of the camera setup. Figure 3 shows the |eft
side view of the canera setup. Figure 4 shows the direction of the canera
nmovenent diighre hehownthedtanbmicwfofttheecanieda sdbp.es from and to the canera set up.
Figure 5 illustrates the conmuni cati on between the caneras, pan-tilt head
and the CPU. 15 Figure 6 illustrates the definition of overall area and
sel ect 8d 14gir@D shwoiheRight SBOWewidTehd dadrg fanp. of the tracking process with
RETI RE node switched off. 20 Figure 8 shows the flow chart of the tracking
process with RETIRE node switched on. Figure 9 shows the flow chart of the

det ection Fprlggggﬁ%wu %Flﬂfggagv%%r(%flz%éjn?%#&%g%?%pe detection of horizontal

edges and ) ion" o Figure 11 illustrates the
detection of vertical edges and the calculation of vertical center. 30
Figure 12 illustrates the caonversjon of signal fromthe canera to the CPU.

30 June 2@igire 4 shows the direction of the camera movement and the connection of the

10 cables from and to the camera setup.

Figure 5 illustrates the communication between the cameras, pan-tilt head and the

CPU.
15 Figure 6 illustratés the definition of overall area and selected region.

"Figure 7 shows the flow chart of the tracking process with RETIRE mode switched
off. '

20  Figure 8 shows the flow chart of the tracking process with RETIRE mode switched

on.
Figure 9 shows the flow chart of the detection process.

25 Figure 10 illustrates the detection of horizontal edges and the calculation of horizontal

center.

Figure 11 illustrates the detection of vertical edges and the calculation of vertical

center.
30

Figure 12 illustrates the conversion of signal from the camera to the CPU.




10 6 Figure 13 illustrates the control of mcrophone by the system Figure
14 shows the flow chart of the SLEEP and WAKE- UP node operati ons.
“Description of Preferred Enbodi ments and Best Mbde The oped@dunsn2®¥5 t he two
canera system woul d be expl ained here. The expl anation can be extended to
-a multiple canera systens. For the two cgrera system the operation would
be in the follow ng steps: a) A fixed w de-angle video canera (called the
primary canmera) is used to capture the whole scene to be nonitored. 15 b)
A second vid s 1) nd. zoom (PTZ) functions herein
called the g%§&gaﬁgﬁgﬁggﬁgé%%ﬁ%%ggﬂ%gﬁgF%?%yﬁg%£§§Hhsed to zoomin and
track the noving object. c¢) The input video inmage signals fromthe fixed
wi de-angle capera is fed to a 20 conputer or C P.U to be anal ysed. The CPU
woul d anal ys &gl 4hewe ke fow chartielghe Pl dEPsangnWAK B raedecaperations. movi ng
objects wthin the scene. The CPU would analyse and extract one or nore of
the object's characteristics such as position, colour, shape, size notion
val ue and noDeesuripdionadftHreferrefPExipodinsents mnd BestMuder sel ect abl e
pre-determned criteria of the characteristics, the PTZ camera could be
controlled to zoomin, track and follow a certain specific noving object

when it appegfse v'rjgéa 'Jr%gﬁ ' el Egg[ e PTZ
canmera could cﬁ?‘?%@g’élnd i ngw e Fée%)g%e‘fﬁ@ﬁlggi@ee%‘p ﬁﬁe%lr%feé'g | ects Qg%gé%? in
t he scene, tboeéndedto aintulitiple tdmerabystenss. t he tracking PTZ canera, these

obj ect s uld be still captured by the wi de angle canera and anal ysed in
t he sane y. If the additional object is also of interest, based on

pre- det er m NEg tife b chtla dyskHP tl?é'&ﬂe%ﬂ'oﬁ’w&uhlﬁ?bgfﬁzthgm Quhd be control | ed

to zoomout in such a way ‘as to capture the view of both the original
obj ect as wed)lA figed wadenanglovidee camea (alled thecprimany gaingral és used to capture the

whole scene to be monitored.

15 b) A second video camera capable of pan, tilt and zoom (PTZ) functions herein called
the PTZ camera or secondary camera, that is used to zoom in and track the moving

object.

c) The input video image signals from the fixed wide-angle camera is fed to a
20 computer or C.P.U to be analysed. The CPU would analyse and process the video
image signals and detect for moving objects within the scene. The CPU would
analyse and extract one or more of the object’s characteristics such as position, colour,

shape, size motion value and motion direction.

25 d) Based on some user selectable pre-determined criteria of the characteristics, the
PTZ camera could be controlled to zoom in, track and follow a ceriain specific
moving object when it appears. The video image signals from the fixed camera and

the PTZ camera could correspondingly be recorded.

30 e) If more objects appear in the scene, though not within the view of the tracking PTZ
camera, these objects would be still captured by the wide angle camera and analysed

in the same way. If the additional object is also of interest, based on pre-determined




pre-configured and set by the system 5 For the sinplified.single canera
system the PTZ canera would do the dual function of gathering the video
signals of the scene and at the sane ti ne be used to track3Othuee 208%i ng

obj ect. The operation of the nultiple canera systemis similar to that of
the two canmera 10 system where the input video signals could be fromnore
than one fiitesd, ém%?%gamera@gvlérberﬁ@nﬁolkfcbwsaoowtmélﬂ@ HOPL At IafPPEHE PTZ
canmeras cqul d be  us £o . . peGh.f i bect | tup of
Che- caner 14 et iRyt PabALSURAIR welPRihe hiw DBIGEE! Soct/aruthl E5la B

caneras apg-tifigurcihad bettgtthesysema i s the fixed canera known as the primary
canera 5 while the second canera is the PTZ canera known as the secondary
canmera 1. The primary canera will be fixed and is usually placed directly

al ong khepgppg SYIﬁﬁltiljiéﬁaéin%@&rﬁalﬁéyéatQﬁ A2 Blniera TR 6 ;ﬁ%edlﬁlil GuicBiod) - This

primary canera 1s stationary  ow-cost canera coul d be used. The
secondar y of gathering tia viddoesigreist @ff the scaneramd ap the2@nputithe by userditohtackathpan-tilt -
head 3 attached to the canmera in order for the canmera to pan and tilt and
fol | ow t hEGYRESRISH: of the target objects and ta.capture the i mages of the
obj ects. The secondary canera is al so equipped with a zoomlens 2 for it to
capture objects froma distance. Al the devices are placed on a base 6.
25 For ef fThetopemtiah iof the multipld camstd systanhds gimilagrty thatnef BiesiMouramesa pl aced

above_or under .t he,secondary canera. h (N ' pl aced
di rec!(?y SYRSTR Vihere @ﬁd’é‘?“qtvll\ ssé%"tr{’%df‘;\or'X]fl &%E@%a é)ﬁ%”ﬁ}a}s{ O%EE?SQ Cg%ﬁ%%re el se,
adj ust nento W die DRWE, 4l wikge iREEHaR 0ne PIENSAIctasicotldibeaused to gaskieach

pl acenent of the primary canera. 30 There are four nodes of operation for

t he camer specHEmdljsets.pan, tilt, zoomand focus. A pan operation involving a
canera nmeans that the canera is able to pivot about the horizontal axis. A
tilt operation neans that the canera could rotate about the vertical 30

June 2005 A8typRAi SetupPof tHEdafiid @Ackahg Bgsteranid shiovint imPignesd 5.dnstheisktupy 2sul t i n
the canera noving left . )
15 cameras are used. The first camera is the fixed camera known as the primary camera 5
while the second camera is the PTZ camera known as the secondary camera 1. The
primary camera will be fixed and is usually placed directly along the same vertical
axis as the secondary camera (see Figure 1). This primary camera is stationary and a
low-cost camera could be used. The secondary camera could be better in terms of
20  quality and has a pan-tilt head 3 attached to the camera in order for the camera to pan
and tilt and follow the movement of the target objects and fo.capture the images of the
objects. The secondary camera is also equipped with a zoom lens 2 for it to capture

objects from a distance. All the devices are placed on a base 6.

25  For effective alignment and result, the primary camera should be placed above or
under the secondary camera. If the primary camera is not placed directly above or
under the secondary camera and is placed somewhere else, adjustment would have to

be made to compensate for the off-center placement of the primary camera.

30  There are four modes of operation for the camera, namely, pan, tilt, zoom and focus.
A pan operation involving a camera means that the camera is able to pivot about the

horizontal axis. A tilt operation means that the camera could rotate about the vertical




right, up, down, and diagonal directions (see Figure 4). A zoom operation
“1s when the canera produces imges with the object getting bigger or

“smal | er depending on the zooning rode used. A focus oper ad bmwei2904hen t he
obj ect under observation beconme 5 clearer or blurrer. The canera is capable
- of any of these operations or a conbinatgon of these operations. Tracking
of object will be started once the start conmand is given to the CPU to
start capt uxisnd ¢orelyjessionrnaf’ grerandrti onmgeonp rml:lerssnlwgl @Ewgmm mpying left,
Initialization,is onel eforethea u he.systemw ||
lrst keep. Tbb - S me dofhGpeRfpR It ieidR K O tnebomligh T YBeE e e
reference freamera ﬂi’@@uo‘éy $hn@BsWrith tﬁd’l&ije&%&iﬂ@l&gﬁrwr sﬁﬂiﬂbﬂ H@mﬂﬂ@&ﬁl the.

These |l ater inmages are not stored. The latest image to be captured is the
current frafeomis mede wred rdrfpcusaaperationiis Whem frerbicct hedembseryatigrebecome Thi s
capt ur ed '”E‘Qe e'rsor%f" e?drri o & %gkblé‘ ?%n%%’f‘ﬁl% g.c% ?'dn’é‘%?% IFan%H' S
area is movera DT respec Ve

this overal |ofﬁfe§@opdmgﬁs a predefl ned area 15 could be use for the
tracking. In a sense, this is restricting the tracking to a specific area
instead of to the entire area captured by the primary canmera. The wi dth
and hei ght i, ively.
Flgure 12 shouaclgef bt STB) Shrbehartng St SpRaIR ol BOLETRGRPRE
conver si on @ﬁptutliip uaagds ognds pgfi@in HBagef ptdn&ssmga@égnb d?)d ilgiitldation geadoné 1

t hr ough anal og-t o- di |taI converter requir the CPU 62
for furifler 5%0 @&@FW@ cappyring 19 Sﬁwﬁeﬂgm %@Hkﬁep tﬁ%’wﬁﬂ OHEUTFAL
comand to AR o e Wikén rm.lﬁh NERANES fralfe Theé st WAUShES chtiud@ipt € the
obj ect fromt acﬁgro &g andS tﬁl s 1s descri bedsgeeow In the élet ection of
obj ect, t hecapmredntagés Hrdhesd lateb émagespes el siired THedatestfimage tebé raptered 30 19.

30 June 20055Ft?1 A b| amy frame 34 is setup which is made up of the values O
and, 1 (seeFrgHME ?‘ 'K value of "1" will indicate than there is a

di fference between the reference frane and

15  The primary camera will capture the entire area 14. This captured image is called the
overall area image. The dimension of this area 1S Woveral and hgyeran for the width and
height respectively. From this overall area image, a predefined area 15 could be use
for the tracking. In a sense, this is restricting the tracking to a specific area instead of
to the entire area captured by the primary camera. The width and height of this

20  selected region is Wregion and hyegion respectively.

Figure 12 shows the process from the output of the camera 58 and the convetsion of

the analog signal 59 of the images to digital signal 61 through a analog-to-digital

converter 60 that is required by the CPU 62 for further processing. After processing,
- 25 the CPU will decide what command to issue to the pan-tilt head 63.

The first stage is to isolate the object from the background and this is described below.

In the detection of object, the current frame will be compared with the reference frame

30 19.




li sted here.

the current frane at the position (x,y). A value of "0" indicates that
there is no difference between the reference frane and the current frane

~at the position (x,y). This difference is set based on sd@elunhi268%0l d

val ue. See explanation in subsequent paragraph. And (x,y) is the position

~in the frame with x representing the posgtion in the horizontal position

and y representing the position in the vertical position. Avalue in the
reference frAmnagt frhmeauimset(qx which is melerupseithe daloys Rand \t) (seeSEigeredhed. f or

th t f db h | t
St ages. al S0 AT alddd e NGiEEE g Breds el lFshos bR S Talraice TR 1 ght
36 and the tﬁﬁé tchﬁgntofr%th a?stﬂé):pgsﬂfm ¢ §§ eAenfise 8f “Omﬁ’(ﬁbﬁe@’ﬁmt 3Rerand w0

checks for e avail a pel's ‘and getting the pel values 15 fromthe
reference f r@.fferemredbdstﬁeem ther efirerfoediiene and theueurpent 'fibitne af ![hhambltlnar(y W.r ame

f | nd T 20
Whero T Ps dlgs gittmce R?aféﬁ)af%@t Orpparns reshgld . S ekdipnarids i ppresient
B(x,y) = ngﬁrh%ﬁighs AndTx, )% ﬁlléa}ﬁﬁltﬁHQH $he? Bak Willex Qepre&hntihg ttepashfm jun the

binary fra urrounding of the object is marked as "0" 43 while the
obj ects are thahdembnted pbsn.tiomald Vi t@me@mgdhsp@g@on B the veitigal pasdionddaslusf t he

bject. 30 The, | ef d det t
occur rence 8 e Frsircepe of SEefeh Crooin Heoaied o Roekh Briorr ol s
46. The sanguReRIESTe, qup@ﬁ@bﬂwmg IBEx,y).i ght edge 47-49. 30 June 2005 10

Sane process apply to the search for top edge 51-53 and bottom edge 54-56.
In orderd0to inprove the accuracy of detection, instead of detecting the

first occur rﬁrécl%ltlaizz(x)uon gtage’s fst r%ﬂﬂled OLLe g‘ttmk Sofd&%%?igﬁ iR §§Ph§§cti%ﬁe
‘height 36 and the setting of threshold of difference 37.

Module 38, 39 and 40 checks for the availability of pels and getting the pel values
15  from the reference frame and the current frame. A value of “1” in the binary frame 1s

set if the following condition is met 41:
Rxy) -Cxy) [>T
20  Where T is a pre-set threshold.

B(x.,y) = 1 when R(x,y) - Cx,y)| > T
B(x,y) = 0 otherwise

25 The shape and size of the object is defined in the binary frame. The surrounding of the

object is marked as “0” 43 while the objects are marked as “17 42.
The second stage is to find the edges of the object.
30 The left edge of the object is detected by finding the first occurrence of “1” pattern

starting from the left of the binary frame 44 - 46. The same process is repeated for the
right edge 47-49.




During experinents, it was concluded that the detection of 3 or 4 pels
yi el ded the nost appealing result. 10 a 1 01 0 1 ala 15 B(x,y) &&
UB(Xx+2,y) && B(x+l,y-1) & B(x+1,y+1) =101 0 1 0 1 000 &P Bne 300588
B(x+2,y) && B(x+1,y-1) =1 01010 0 010 -

10

Same process apply to the search for top edge 51-53 and bottom edge 54-56.

In order to improve the accuracy of detection, instead of detecting the first occurrence

5 of“1”, agroup of “1” is detected. Examples are listed here.

During experiments, it was concluded that the detection of 3 or 4 pels yiclded the most

appealing result.

10
1 1 0
1 0 1
0 1 I
B(x,y) && B(x+2,y) && B(x+1,y-1) && B{x+t1,y+1)=1
15
0 1 0
1 0 1
0 010
B(x,y) && B(x+2,y) && B(x+1,y-1)=1
0 1 0
1 0 0
20 LI

B(x.y) && B(x+1,y-1) && B(x+1,y+1) =

Q= ||t
e 1=l =114
ma ) Bl fam |




B(x,y) &% B(x+1,y-1) && B(x+l,y+1) =1 0aal011a 30 June 2005 11
B(x,y) &% B(x+2,y) && B(x+1,y+1) =1 000101 010J B(x,y-1) &&
B(x,y+1l) && B(x+l,y) =1 10 Result fromthe edge finding: ¥eJunestls = XL
Ri ght edge = XR Top edge = yT

11

B(x.y) && B(x+2,y) && B(x+1L,y+1)==1

oo|aln
— =1
s J Y ] 1}

B(x,y-1) && B(x,y+1) && B(x+1,y)=— 1
Result from the edge finding:
10 Left edge =x1
Right edge = xg
~ Top edge =yt

Bottom edge = yg

15 With the left and right edges detected, the horizontal center 50 of the object could be

calculated as follow:
Horizontal center, Cyg = xp + (XL + Xg)/2

20  The vertical center 57 is calculated using the same formula:

Vertical center, Cy = yr + (yr + yg)/2

Once the honizontal center and/or vertical center are found, the CPU can then proceed

25  to the next stage.

The third stage is to send commands to the pan-tilt head to move the camera in the

direction of the objects.

30 In order to prevent the movement of the camera in the event of small movement of the
object and to improve the steadiness of the captured images, previous position of the

camera is used to determine if the new position warrants the movement of the camera.




Bottom edge = yB 15 Wth the left and right edges detected, the horizontal
center 50 of the object could be <calculated as follow Horizontal center,
CH= XL + (XL + xR)/2 20 The vertical center 57 is cal cul aletingsi0dg t he
sane fornmula: Vertical center, Cv = yT + (yT + y$)/2 Once the horizontal
~center and/or vertical center are found,jothe CPU can then proceed 25 to
the next stage. The third stage is to send commands to the pan-tilt head to
nove the canera in the direction of the objects. 30 In order to prevent

t he novenent. of the canmera in the event of small novenent of the object
and to i npr ofeurHd PetiieRFeeetsiyfhe folowHsicepdidonimages, previous position of
the canmera is used to determne if the new position warrants the novenent
of the camera. 30 June 2005 5 10 12 |If current position, P,, satisfy the
follow ng conditij®a=P,l RCEPP | <TP Where Tp is a preset threshold and Pp is
t he position for previous noved position. If the above condition is net,
the CPU Wi || send conmmands to the pan-tilt head to nove the canera to the

position det i . W i b d<icRN
R L R e R

certain long period, it is to be assuned that the recording session is
over. The systemw || .l nt.o S P e where the video, canera, wJl] be
Curned of - dhdis HPvEaRiteT Haece Gy L S RURTHE Fotheat Bl "1
consunpt i on.mdyl the EaRéh kPheposition BGedibd ned of f by the user if so desired.
When in SLEEP node, the canera could be set to check for the target

periodi d&l | y.
The camera system will also be equipped with an automatic SLEEP. mode. When the

target is out of the tracking range for a certain long period, it is to be assumed that the
recording session is over. The system will go into SLEEP mode where the video
camera will be turned off and the pan-tilt device will be turned off to reduce power

15  consumption. This function could be turned off by the user if so desired.

When in SLEEP mode, the camera could be set to check for the target periodically.
The user has to set the period where the camera will come out of the SLEEP mode and
scan the tracking region to determine if the target is in it. If such target is detected, the

20  system will turn on-line again and start tracking/recording. Again, the user can set this
WAKE-UP mode and designate the period of WAKE-UP and SLEEP.

While in the SLEEP mode, the system could also be turn on by the presence of audio.
Using a microphone or some other audio sensors as input device, upon detection of
25 presence of audio signals, or when such audio levels exceed a certain minimum

threshold, the system could be triggered to turn on.

This invention can be connected to a device whereby it will start the automatic
recording of the audio from an attached microphone to the target or a microphone
30  placed near to the target. The microphone will be powered on and off together with

the invention.




- The user has to set the period where the canera will conme out of the SLEEP
node and scan the tracking region to determne if the target is init. If

- such target is detected, the 20.systemw |l turn on-1line &falune2d5st art
tracking/recording. Again, the user can set this WAKE-UP node and
designate the period of WAKE- UP and SLEEP. Wiile in the SLEEP node, the
systemcould al so be turn on by the presence of audio. Using a m crophone

or sone ot hEDheéhléé'ﬂ OarS A8 QoknRdi 1OPMs TRV, eitize bydeheigi @ipind2&rapgasence
or when such audio | evel s exceed a certal n mni num

f di
?hr 2§hlolod8| %2‘2‘1 s eninod ganel #lached tgtheedPYoor thouglyan erteraal; 1epait cordan be
connect ed t(ae\%c Yth%ﬁdﬁl\% Eﬁ‘ﬂﬁ oneBMtt Inl)ttfflﬁlﬁ%é to 1ﬂfraq'éﬁ Qﬁﬂ I@ther(%ﬁﬁf)pé Of t he

audio fromana che crop crophone 3

near to thecb@fdphnel Witk bmdﬁplﬁmmmbfdmdleCQQMﬁedcmf salddsun‘dfbytthgﬂﬂeher WI t h
the invention. 30 June 2005 13 The user can pass conmmand to this invention
ei ther by sending command.straight fromthe control panel attached to the

CPU or thoua{ﬂ g&%t%tpg.{la%ﬂlrh @%c%e&qgjs‘ii&! onfB14 45 Shd Jobh, FHGH, SRBED idit es as

but not ra-re fe control on’the ol” panel
will be dupbbwa:tcﬁdamlrbfﬂlpeeseﬂnmmnpmﬂeml device if so desired by the user.
5 The control panel will have access to such controls as the zoom focus,
speed, pan, tilt, power on and off, preset |ocation, and etc.

Communi cat | QRuRARIMESBn bBG R TP AR phi-bilt dei¢k $a11 ok hilouRR stdlouaar el
standards as 10 but not limted to Rg 232, RS-244, and ETHERNET. Anal og

i mges 10 onbuthet Harted 4s REA32, R8-2d4randr EBIERNED: gi tal si gnal s by passing
t hough a anal og-to-digital converter before feeding the digital signal to
the CPU. If a di gital canera is used, the digital signal could be fed to

the CPU thr augheSifales Fons tirnedhdas a8l IHeEEh8ded TchlngllaD‘é@ﬁﬁlsomprdsmeave
the ability to §etect noi se and to renove themif they exis
though a analog-to-digital converter before feeding the digital signal to the CPU Ifa
digital camera is used, the digital signal could be fed to the CPU through such

15  standards as IEEE1394,

This invention will have the ability to detect noise and to remove them if they exist in
order to improve the quality of tracking and detection. Noise from the A/D converter
could be filtered out by using threshold method in the CPU. The detection and
20  tracking could then be done on the filtered images. The filtered images will have

distinctively reduce the occurrence of false detection of the targets.

The invention could perform self-diagnosis on the components of the system to
determine if any part of the system has failed. Diagnostic such as the determination if

25 the pan-tilt function has stalled or the break-down of the camera could be reported to
- the user for further action. The diagnostic report could also be channelled to the

vendor for servicing of the unit.

There will be a RESET button when the camera will completely reinitialize itself in
30 the event that certain unexpected malfunctions occurs. The function associated with
this button is to power-off all components and wait for certain period before power-on

all the components again.




order to inprove the quality of tracking and detection. Noise fromthe AID
converter could be filtered out by using threshold nethod in the CPU The
detection and 20 tracking could then be done on the filteR@dune®§es. The
filtered images will have distinctively reduce the occurrence of false
detection of the targets. The inventionjgould performself diagnosis on the
conponents of the systemto determne if any part of the system has
failed. Diagnostic such as the determnation if 25 the pan-tilt function

h tall ed the b k- ft ld b to. th
for Turt her e Wil atiee BORH BRiomcreap O CoBA Lo S REh G TR o ¢ he
vendor for ekl ilor AEuMiplceT BahEcHidor bR fr BESET UL AGTpitbAN t he

camera w Il “co einit lze itself in 30 the event that certain
unexpect ed mettfoahpdsitiony b écpossibleTthdorf the systanm toatss icattett Jacetedabitlds button i s

to power-off all conponent nd.wai t for.c ai n riod bef.ore, power-on
all the éonﬁ’@?ﬂé‘ﬁf‘&s ﬂ%&eéﬁaj’&?@t @dﬁgraﬁed?ﬁb{rséome BFsEHE button
where the Cales 3n el shuRforPPRirt tHRREMetouiEndlot b BR) targisCBRS tuited cB@ai ti on
(usual ly placed at the center of the horizontal axis and a preset vertical

posi tion). [ell ite cpmsmsisytemito stagrfranh thisgriginghppsitioneat the object |ocated as -
this 5 position as the pre-defined object to be tracked. This could be user
configurable. Also, in the situation where the canmera could no |ocate the

targets, thigg oRUkGhE Qéﬂoﬁdar?%blheﬂahg tRANBEArAYS] BEsbendagrcamicrowill kive
original position. In order for the secondary canera to track_ accurately,

the secdfidarty beagnlibrates 1ol thsaranary apsta d i Poud dicedPreoby fie $alk-sAlPIAUCRET a.
Thi's could ?@gc&%{qﬁ%ggq@ l@)g sa% fcél?o?%t'e %%&%lrn it Hgfo}%e?éh oﬂ I)r t%%ﬂfi&ap:q'«iﬁﬁﬁ af[ 0

calibrate e 'S povere 0 C rate wwthin a certain

period as debti#sifg@ehyd dstRfiuedby i@ W@érspl ay unit such as a nonitor could be
pl aced near the user for that person to assess 15 the successful tracking

of the system If the users would want to make adjustnment to the system

the acco rrpaIR 81‘31)121? IR SuchOR G BbniRk 58 e PlacB@REl (Pt fRInTPERRYSER! €
15  the successful tracking of the system. If the users would want to make adjustment to
the system, the accompanied remote control or control panel could be made available

for adjustment to suit the requirements of the users.

If the invention is to be used in a dim or dark environment, light such as spot-light or
20  torch light could be attached to the secondary camera to increase the brightness of the

targets.

The user could specify the area where the tracking is to take place. By setting the limit

perimeter, the users could limit the pan and tilt operation of the camera to within the

25  area of Inierest.

Apart from recording pictures, the invention could also snap still pictures and store in
the hard disks of the CPU. With the functions of the camera (like zooming and
focusing), the user could snap pictures of any sizes and distance. These pictures could

30 later be used as thumbnails or other means of archiving the stored video.




for adjustnent to suit the requirenents of the users. If the invention is

to be used in a dimor dark environnent, |ight such as spot-light or 20

-~torch light could be attached to the secondary canera to i3chmas2006he

brightness of the targets. The user could specify the area where the

~tracking is to take place. By setting thg limt perineter, the users could
limt the pan and tilt operation of the canera to within the 25 area of

i nterest. ApEhe cairreﬁnharsem@ﬁi‘sm pbdd whasby theasem eeiildisenthe ofiset o Itlsa)tag&f:sp

still pictures and storﬁ]t t he_hard di ks of the CPU. th?ﬁ hef i ons

of the camerfom theeensssghihegmanes Thisdsargy dopned asiorcapus the es of

any sizes a c €

Chumbnai s Gl arae i Sl am, fhe bikarnil aﬁﬁahﬁtdéﬁq%%%%ﬁ?%%ahf 15

The caner a HdsckhoarObelhd arteaabhem)h"élneed)ﬁset hmldéaersﬁeomiyuhdemﬁtofﬂh'@hqf\ﬁd&torof t he

targets fromthe center of_the This is usually done so as to

capture the ‘B%%F%Hﬁ‘de@?"ﬁ?ﬂémtth‘? “glﬁ E’Pt%hf’f“ﬂfﬂ @efe background is

inmportant (e.g. the content of the blackboard behind a teacher). The

of fset could be specify in terns of height, width or 5 whether to place the

of f set on t Hehel ekt could glso specdfy the sizonf m Itarget Hiy suppleng thisThidorawtion.dbisl d

al so speC|fyth SIZ of t et. p i, N nfor this

i nvention V\AIPYe t@manfﬂé' ‘H%% g‘.?t 0 ]%%Hb%e St rrapnat gf)@uémg
required. | fthéiwcbmlg §e§§oﬂ R aﬁ’%e@ thove it to thb %Két@fh,gﬂk cERNR Wigbidm & t he
system the canera wll zoomo 10 to reduce the target size. On the other
hand, i fl0t hdo tredugetthertargetfsige. Awnihef othen hand, ifsihsttanget m@e@m@;\f@f fom theoom i n
t0|ncreaset ze of th nd is available to the
user. This é;gsmfgh% 723 lﬁ \E/)v&%%gou@creg/ﬁﬁ&“%ogﬁé ”%&bl of the tracking
‘devi ce and the users could send commands to directly 15 control the

‘novenent of the_canera. To reduce the conplexity of cal cuI ation,
sub- sanpl e din DYERKRFeommpandds puaiabiet. thauses o his icagmsn Z’VIIIri‘HPWethﬁB?firzont al

and verti Calto gél&(? %ﬂt{%ﬁ] OWtﬂe tra(éwngtcﬁglcg %& lt'ﬂeaﬁée&ncolhﬂi stnﬂ cginmands to directly

15  control the movement of the camera.

To reduce the complexity of calculation, a sub-sample of the images could be taken. A
sampling of 2 in the horizontal and vertical direction will cut the calculation to % of
the original if full sampling is used. By reducing the complexity of the calculation,
20 one can improve the responsiveness of the tracking system, or a lower CPU

requirement could be used.

If the target is in the tracking region when the tracking is turned on, the image of the
target will be in the reference frame and when a comparison of the current frame to
25  the reference frame is done, there will be two objects in the final detection, one of the
current object position and the other one of the “ghost” object' left behind because of
the initialization. To solve this problem, a RETIRE mode is introduced. This mode
will remove the target in the reference frame by removing the corresponding pels in
the reference frame and thus eliminating the “ghost” object in the final detection. A

30  predefined period of the activation of the RETIRE function will be used.




the original if full sanpling is used. By reducing the conplexity of the
cal cul ation, 20 one can inprove the responsiveness of the tracking system
or a lower CPU requirenent could be used. If the target i3 Jupetd®Stracki ng
regi on when the tracking is turned on, the inage of the target will be in
the reference frane and when a conparisqg of the current frame to 25 the
reference frane is done, there will be two objects in the final detection,
one of the Ther myentionbjesertbedduire imemldaldow e stcheto dremoritaréd atidypet theobj ect
| eft behind cause.of t.he initiali ion. To solve this proble a RETI RE
mode 15§ nt rGaEY o R speant gBidet Ak Smerirn B SabdiRoBr 2 bERnsd s
frame by renamyNeiclubRgGRick@sRRO diovingdéisct iald nidkéhg Gilies eReR1AS, arEhoanthet hus
elimnating the "ghost” object in the final detection. A 30 predefined
period of tHsedef pyapsraiar.off he RestaRETOWE be waed inghclassreonpdo gyiaanatigallyimank 2005
16 The icnventi i r | Ll ow th ne.to nitored and
upon the > de Eeic &8%‘%’2‘? Ocrg(r?(gg?' Og?pt)%%é ?tllqlée%g jR%(r:I}O,V E?s[ %és%‘gmngrcéﬁgrﬁgﬁeﬁ]cgg | d
zoomin for adodiseussp forvirffic nditloddpN@o Lécae ki, Rehck Aad MRk ROViA&y R6br fmeki ng
vi deo recording, without the need of an operator. The system coul d be used
in a classrdGhicles dhashiadeansedasnepd of H@fﬁcfse(hg@tﬂ’ﬁﬂéﬂ@-vi deo recording of the

‘l ecturer as he noves around the classroom It could also be used for

traffic nonitoring, to zoomin, track and make a vi deo recordi ng of
vehi cl es that had caused a speed or traffic red |ight violation. 30 June
2-105 17 CLAIMS: (1) A systemfor the automatic tracking of noving objects,
conprising.: a fixed video canera wherein the canera view of the said fixed
video canera 5 covers the scene to be nonitored; a second video canera
capable of pan, tilt and zoom functions (referred to as the PTZ canera);




a neans for receiving input video inmage signals fromthe said fixed video
canera; 10 a neans for processing the said input video inmage signals to -
determne the presence of noving objects; a means for det¥rJHngi49§5t he
characteristics of each said noving objects based on the said processing,
wherein the said characteristics conprige one or nore of position, colour,
shape, size, notion value and notion direction; 15 a neans for making
conpari son ofL@aams:sai d characteristics based on a set of pre-defined
criteria; a neans for making indication of a specific object to be tracked
based on the said conparison; and a neans for controlling the pan, tilt,

zoom of the id id.- Lbie..object. (2) The
system accor(gfng @gﬁ%ﬁﬁ]ﬁ% atuﬁourb{tﬁglrgm}éfégﬁrf %&v?% &é&%ggébﬁ%lggmm ng said
i ndi cati on of addifiiednaflecohinetd s/ht@irbihetcamereedewadelk ond fikbd vilad damera

conparison; and 25 a neans for controlling the pan, tilt, zoomof the said
PTZ camefa fcevers Higseene (9bewpapitotsde sai d PTZ camera to include both the said
speci fic obj ect Jﬁ-a | fym@d At dhRned pRPIRCIR- 20bR) fufcSHS {RRALCEI 4l ng to
claim1l1 or 2, whg‘&gfgn t legdsga;ncji ?i xIBedg v?i}dpeo’clarrer aZO 30 corrpri(ses a plurality
of fixed vi deoPTApEnas);Wwhose conbi ned canera vi ew covers the scene to be

noni t ored; and wherein the sai.d PTZ capera co(r)r:}lpri eg_ a Iuriaflpi tg of , PTZ
cameras; and fur @h&f F EPGPIHIRS 1A 4R, PRALE GYBAS, P’x?iﬁ‘ﬁ b EEed V8 i nmge
signals 18 Q,48,- O June 2005 conprises the nmeans for receiving input video

i mage signals fromthe said plurality of ) ]
10 a means for processing the said input video image signals to detcrmine the

presence of moving objects;

a means for determining the characteristics of each said moving objects based
on the said processing, wherein the said characteristics comprise one or more of
position, colour, shape, size, motion value and motion direction;

15 a means for making comparison of each said characteristics based on a set of
pre-defined criteria;

a means for making indication of a specific object to be tracked based on the
said comparison; and

a means for controlling the pan, tilt, zoom of the said PTZ camera to track the

20 said specific object.

2) The system according to claim 1, further comprising:
a means for making said indication of additional objects to be tracked based on
the said comparison; and
25 a means for controlling the pan, tilt, zoom of the said PTZ camera for camera
view of the said PTZ camera to include both the said speciﬁc object and the said

additional objects.

(3) A system according to claim 1 or 2, wherein the said fixed video camera
30  comprises a plurality of fixed video cameras whose combined camera view covers the
scene to be monitored; and wherein the said PTZ camera comprises a plurality of PTZ

cameras; and further wherein the said means for receiving input video image signals




fixed video canmeras; and yet further wherein the said neans for controlling
the pan, tilt, zoom conprises the neans for controlling the pan, tilt,
zoom of the said plurality of PTZ cab®ras for each sai d RPDZuca®8a to be
tracki ng each said specific object. (4) A systemaccording to claiml1, 2 or

3, further conprising a neans for sending the video i e.sjgnals_.fromthe
sai d PTZ eempiises shromeans faryieeriying dppuy viies imaggwgnals 50% tg:ragﬁﬁﬁl ab‘%{%f’% syst em

accordi ng ' : F%g{gp b K hi Shed vi deo

i mge Ssi gﬁ%?%g@%%ﬁrgg’gﬁi&% Irg ca%@g&gﬁ% gtsﬁgﬂéglifmgfo icggtg&\f/l%l%eo i(S:l‘glr’rera to a
st or age mdllj 2oonf 6)mpyisey sheantas dor dintglling thé pamtBt, zbemtofi¢he saddphirditng an
audi o device or a 15 mcrop near the tar.get; and, a ans. for recording
t he audi oofBT%éa?’%@B%Hé:a‘?h *("*A’I Bﬁﬁﬁ‘%’f”@ﬁf’g‘é%&)‘ag@é@&a& SQF%? ,Og*eﬁ}?t her
conprising a neans to power down the systemto sleep node, wherein during

the said sl eep node, the said system could be eriodically power-up based
on a pre- (B i nad syeme duteding tohdake floR tdre3,prisgherceomafrisimp anpeansgiopbj ect s;

o Cnafedig eideograeh ot Pt id BrzdGpbRl S WY AR TR MR CET, 105

criteria. o{fdrako §Ht°sbﬁg] according to claim?7, further conprising: 25 a hone
button wherein upon the press or activation of the said hone button, the
said PTZ canmera would be set to focus at its preset position; and a neans

PTZ camera and &' mrea
uner ol () SaftaSuhar KepBBhER Qhink P HRBLE mAALE PGS Rl RSN °7)

pre- defi gado Ghbgetibmalofrol e GRIAERTZ tambe dndahkeddd fiX@d Aideypsdaarerd trat he
automatic tracking of objects conprising : a nmeans for receiving input
audi o si gFlaragenegi-t he scene to be monitored; (9) 19 30 June 2005

(6) A system according to claim 5, further comprising an audio device or a

15 microphone near the target; and a means for recording the audio to be recorded.

(7) A system according to claim 6, further comprising a means to power down the

system to sleep mode, wherein during the said sleep mode, the said system could be

periodically power-up based on a pre-defined schedule to check for the presence of
20  moving objects; and

a means to start the said recording to the sdid storage media when the said

- characteristic of the said object correspond to the said pre-defined criteria.

(8) A system according to claim 7, further comprising: |
25 a home button wherein upon the press or activation of the said home button,
| the said PTZ camera would be set to focus at its preset position; and
a means to obtain the characteristics of the object at the preset position; and
wherein the said characteristics of the said object would be used as the pre-
defined criteria of the object to be tracked.
30
") A system for the automatic tracking of objects comprising :

a means for receiving input audio signals from the scene to be monitored,;




a neans for processing the said input audio signals; a means for

determ ning the characteristics of the said audio signals; a neans for

maki ng conpari son of each said.charactléristics based on a 30alunef2005
pre-defined criteria; 5 a m_sans for maki ng i ndi cation of the objects to be
tracked based on the said co ri son; a.nmeans for controlling the pan,
tilt, zoom of & 1PeersdonRIPSEsipe a‘sékilf‘ﬂ‘étaé‘ jofiey ects. 10 (10) A system for

the automatic tyagkism &Eeriﬁ%hgﬂue%hﬁ%ﬁsm?g%e%@aﬁ&a ]s:canera

conprising : a neans for receiVving input video inage signa al's froma video
caner a wher ei n a mbmnsdai mdakingl eampanmen a1 | eclk sppibtharasteristios based on asdt ofoom
functi ons, é/ gffé%err to as the PTZ canera; 15 a nmeans for processing the
sai d i nputP dl G signals for determining the presence of moving

obj ects; a meansmbiis fof iRkt ThéidatidiCoicthdoBfcBItb Vel thtked baRabnShi dafoVi Ng
obj ects based on the said processing wherein the said characteristics

conpri ses comamorn@mda information such as position, colour, shape, size,
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said characteri SIP ine erl a: a means for
maki ng i ndibfetsi on of a specific object to be tracked based on the said
conparison; and a neans for controlling the pan, tilt, zoomof the said:PTZ
camera to focus and 25 track the said specific Obj ect . (11) A system
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conpri si ngamwmnﬁm&mgsend the said video inmage signals for recording to a

S.t orage medi a. a means for receiving input video image signals from a video camera wherein
the said video camera is capable of pan, tilt and zoom functions, (referred to as the
PTZ camera;

15 a means for processing the said input video image signals for determining the
presence of moving objects;

a means for determining the characteristics of each said moving objects based
on the said processing wherein the said characteristics comprises one or more
information such as position, colour, shape, size, motion value and motion direction;

20 a means for making comparison of each said characteristics based on a set of
pre-defined criteria;

a means for making indication of a specific object to be tracked based on the
said comparison; and

a means for controlling the pan, tilt, zoom of the said PTZ camera to focus and

25 track the said specific object.

(11) A system according to claim 10, further comprising a means to send the said

video image signals to a display.

36 (12) A system according to claim 11, further comprising a means to send the said

video image signals for recording to a storage media.




- second canera taomeangder e sydemte peréermngslh

:20 30 June 2005 (13) A systemaccording to claim112, further conprising: a
horre button wherein upon the press or activation of the sai d honme button,
the said PTZ camera would be set to féd®us at its preset pdlduner2008nd a
means to obtain the characteristics of the object at the preset position 5
wherein the sal characterjstics, of . the said object would be used as the
pre- def i ned3) cr*‘?*tslé‘%t‘?n&aﬁ‘?orihﬁét%ﬂf“éﬂ Bt CPF‘QE‘R‘Jé‘& (14) A system according

Lo claim8 or 13uoflbhiGH whAERI it lle piksTBRASHfion ol nSYAE BBl buRBA] OF

sel f diagnosis o uncti onal” operation o 10 the said system and a
means to rtheeaid PIAeamesuivodd be stthefmsdtﬁalbrbsaﬂmagnolslmd (15) A net hod for
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i denti fsy t\bﬁ‘er&hﬁﬂi@ @ge cﬂaraaiaﬁsﬁtg dTth€64id obfRe woulibé Qbdd A0the pre-defsbdcaner a,
havi ng pan, tilt and zoom functions, to track an identified noving object.

(16) A sysftréma‘erthQﬁGe%tli@b@rﬂtaﬂ@dtrackl ng of moving objects, conprising: 20
a fixed video canera having a view of the scene to be covered; a second
vi deo canera capable of pan, tilt and zoom functions; and a processor for

recei ving @od DA ofes k@rdingdedclging®at 53 ffm&mlrs:an@ri&inged canera to identify
the presence of - a noving object therefron&1 and to cause, control  of sal d

#enojsed the pigctiopn operation ofm

accor dizng ding clainms further conprising a neans of attaching
ali gﬁ't0 sc}h?%ag@%/yspe[nﬁgaﬁgystem to illumnate the object to be tracked.

a means to record the results of the said self diagnosis.

.(15) A method for automatically tracking moving objects, comprising the steps of:
receiving input video signals from a fixed camera;
15 processing said signals to identify the presence of moving objects; and
controlling a second camera, having pan, tilt and zoom functions, to track an

identified moving object.

(16) A system for the automatic tracking of moving objects, comprising:
20 a fixed video camera having a view of the scene to be covered;
a second video camera capable of pan, tilt and zoom functions; and
a processor for receiving and processing video signals form said fixed camera
to identify the presence of a moving object therefrom, and to cause control of said
second camera to track an identified moving object.
25
| (17) A system according to any preceeding claims further comprising a means of

attaching a light source to the system to illuminate the object to be tracked.






