WO 2009/ 108124PCT/ SC2008/ 000071 1 A Method of Recording Quality I nmages
Field of invention: The present invention relates to a nethod of

r ecor di ngwouadd/toyi2smages during an i nportant event det eetedchyosidoeheo
Content Analysis (VCA) in digital video 10recorders. Background of

i nvention: There are known nethods for recording quality images during
an i nportant 15event in prior art. US patent application 20060171452
descri bes a nethod and apparatus for dual node digital video recording.
This patent focuses on a surveillance system conprising receiving video
data froma surveillance canera, recording 20the received video data at a
first rate, and recording the received video data at a second rate with the
second rate being slower than the first rate. The quality imges can be
retrieved fromthe video dat s recorged at the slower rate. 25US
patent 6757008 descri bes?aM§ 5&? $ alibelraagedere a |inescan
canmera is used in conjunction with a nmechani cal scanning nmechanismto
acquire high-resolution inages of an area under video surveillance. The
video WD 2009/108124PCT/ SG2008/ 000071 2 signal fromthe |linescan canera
is converted into a digital data stream conpressed, and stored in a
digital nenory. Under control of an operator, full-field inages are
selectively recalled fromthe digital nmenory and converted to a | ower
resolution for display on a nonitor. The operator selects 5a

r egi on- of - ifriels efinvendionche ful | -fiel d di splay through the use of a
conput er

The present invention relates to a method of recording quality images during
an important event detected by Video Content Analysis (VCA) in digital video

10 recorders.
Background of invention:

There are known methods for recording quality images during an important

15 eventin prior art.

US patent application 20060171452 describes a method and apparatus for
dual mode digital video recording. This patent focuses on a surveillance
system comprising receiving video data from a surveillance camera, recording
20  the received video data at a first rate, and recording the received video data at
a second rate with the second rate being slower than the first rate. The quality
images can be retrieved from the video data that is recorded at the slower

rate.

25 US patent 6757008 describes a video surveillance system where a linescan
camera is used in conjunction with a mechanical scanning mechanism to

acquire high-resolution images of an area under video surveillance. The video



poi nting device, such as a nouse. The selected area is then displayed on
the nonitor in its full acquired resolution, thereby allow ng the operator
to view HWOR0MEDBI24t | on | mages of a | arge area under suPC®EISGReNs®E007L0 US
pat ent applicati on 20040001149 descri Bes a surveillance systemforned from
two video canmeras nonitoring the sane area, where the first canera provides
hi gh tenporal resolution, such as a conventional CCTV canera operating at
30 frames per second with 640 pixels per image width. The second canera
provi des high spatial resolution, such as a |inescan sensor 15 with a
mechani cal scanning assenbly, providing 2 i mages per second with 5120

pi xel s per image wi dth. The conbination of these two caneras provides a
video record of the nonitored region with sinmultaneous high spatial

resol ution ggealfr@h tﬁ@rm@éc@n é&ﬂﬁ@ﬂdl“s'c@ﬂver?(@d W@ra%éﬂtzﬁ%dfé‘@,%aﬁpt hods and
apparatus for detecting and anal yzi ng potential events in prior art. us
pat ent appl ¢CUHDITG($§€Q(EMD$OIQCBBI ad@ﬁa?b@n@rysvsdemqﬁcblméahcnpe‘rahorw deo

cont ent - bas tlon surv al ement ich is used
25in det ect@ﬂr@ﬁ TRAEY A Rl LY 53“9‘{;@50910‘3@;81@?3? NH08/ 000071 3
The mai n chaymeteditst IéWe@fedUﬁﬁférﬁfo@dtéb%)ﬁ&ﬁTﬁrrﬁéﬁtd?”Tﬁé o'ﬂSBFét@F‘sélEB&es by
storlng key images and notion information of internediate frames, thus

achi evi iy a2 &9gipn-of-iterest ﬁ‘pﬁbﬂﬁfyﬂé@'d @léﬁlpaﬁbf@ugb the viserag aetzmhplstepar ate

i mge. i t g th ression
may be 5 cﬁl[%si mboa&f'{%ef utgzgrasr% |sa %%[é%&%& gfea[#q é'ég] %Y&ﬁ%ﬁﬁt hod is
t hat vi deo rdeﬁmﬁﬁ itsfonacqsired tdsotstion, ﬂ"@fe%téwwmgl!ﬁe b@eréléﬂfd‘%éwent

i nformation for constructin I?gelnterma ate frames. This is usually

caused by ’9'%6%? UHR) BragResy 3 @%@r%wdﬁrtwwlm bit-rate than
desired, or during the stream ng of MPEG data which is degraded due to
network infrastructure. 10 Digital video recorder systens utilizing the

MPEG vildeo usrmtaﬂszipphcamrhmn@malmgmmabés asdnefiffdnceasysterh doragsd of vi deo
i mages wt confl abl e preset video size-per-second to_achieve the
desired re Eﬁ’ﬂl‘ﬂ@ atSHFH”'éoréﬂQ thesanyt arqarivhede e fiejcagpige. MPEG

conpr essi oryg ho[xgﬁ\ m_?]- of the
stored vi der,:)or *IEFSN% éc??%ﬁe{é%%ﬂn?hE%&?éé g%}/??ﬁm ||a oY%gb%ere each
frame of a opedaiing at Ibfremesgradt secdnd mdthe40ypivsismprimeagd Madhs Tasdar d. MIPEG
results in hi m.ni resFu%d i ma esé aqowever this results

in conpar atﬁe\(fg‘qg%émeé? éO\f'ﬁj?gﬁghﬁs&%%gPreso on, inescan sensor

15 with a mechanical scanning assembly, providing 2 images per second with
5120 pixels per image width. The combination of these two cameras provides
a video record of the monitored region with simultaneous high spatial

resolution and high temporal resolution.

20  There also known methods and apparatus for detecting and analyzing
potential events in prior art.

US patent application 20040161133 describes a system and method for video
content-based detection, surveillance and alarm management, which is used

25 in detection of unattended objects.



Conventional digital video recorders (DVRs) use the MPEG standard to
overcone the mninmal storage system However, when there is an inportant
event, tHEOI20g@812decor ded are not of desired quality aR@TiSG2068/0d007fi cul t
to 25extract useful information from#8he i mages sue to poor quality. The
prior art nentioned above address this problem by introducing high

resol ution caneras. However the issue of limted storage is not addressed.
The present WD 2009/ 108124PCT/ SG008/ 000071 4 invention will offer a
system where quality images are recorded when potential events are detected
usi ng Video Content Analysis (VCA) technol ogy, while continuously
conpressing the images using the MPEG format to provide 24 hourS digital
video recording. This invention offers the best possible bal ance 5bet ween

i ( ! ! . . ( -
a1l £ 1 11T e, bARRRR e BEMPEG e Ble S8Rl el MBNGF it des ol or age-
space. Sunmstosing@key imegdd and midliohtinfosmationlof ftérmeddibfeciramesantisi nvention to

provide a nmethod of recording quality images when_a potential event is
detected. achigving agmgajlesflesgize storgd. garaparesdermtoning aach separateividauous! y

conpr ess i@%&&ﬁ%éh@%pgﬁ%ﬁb%c‘oﬁa Wed(ﬁ.ﬁlliygptrh‘éft;?n?@eggﬁ Fhay BePr OVI de

24 hours of conti nuous €0 recor anot her j ect of
t he presentchosearlyitha user.dftfeedisadivartiage obtilisocmpbetsieemethoavisdhaly of

A A e e T N
i deo of gnal PTATAg e FrReuiate BN T8 LRl Pl o FrerdRg, 1,
i mages ar e af bysydveges et wite aNOREGi-katei than deEBrd fardwming the streaming

of MPEG data which is degraded due to network infrastructure.

10

Digital video recorder systems utilizing the MPEG video compression method

enable compact and efficient storage of video images with configurable preset

video size-per-second to achieve the desired recording period within a defined

of limited storage space. MPEG compression also allows for the quick

15 transmission and replay of the stored video file.

MJPEG (Motion JPEG) is a multimedia format where each frame of a video is
compressed individually using the JPEG standard. MJPEG results in high
quality minimally compressed images; however, this results in comparatively

20 large file sizes.

Conventional digital video recorders (DVRs) use the MPEG standard to
overcome the minimal storage system. However, when there is an important
event, the images recorded are not of desired quality and it is difficult to

25  extract useful information from the images sue to poor quality. The prior art
mentioned above address this problem by introducing high resolution

cameras. However the issue of limited storage is not addressed. The present



WO 2009/ 108124PCT/ SG2008/ 000071 5 Most preferably, the video i mages are
conpressed in the MPEG format. Preferably, the inmages are stored in the
MIPEG f orwet2oeefosr2¢, during and i nmedi ately after an ev@®QT/S62eN$r08007Thi s
will ensure that the event can be 5pl dyed back with mninmal quality
degradati on and useful information can be extracted fromthe recorded

i mages. Preferably, the non-volatile storage would be a secondary
storage device, such as a hard di sk, server or any other effective
non-vol atil e magnetic di sks 10or storage devices. It is an essential
feature of the invention to record high quality images in the MIPEG f or mat
during a detected potential event while concurrently recording and
conpressing i mages in MPEG standard. 15 Brief description of figures:

Figure 1 ilj : : i i ail
descripti onmgféﬁ?ﬁlgﬁﬁfﬁ%?%ﬁézgﬁ‘%%ww 'anc? etg[‘{rgrreéggg'd%? T?@g?:{caﬁ?'g{ o]
t hose ski | | @¢ents arddetectedibsing Vadeo Eoatenp Anabais{\IGAntechaokggpehidd t he

invention as defined by the scope. of the claj e nost preferred
ebodi ront - ITHEUSHHATBRSIRThe HB99eR0%188 d1F BIREGaoRBrtiohroHdeVih | o
speci fic comduirg\Hiditd @ AN :&n B illed in
the art wll reccl)%}ni zem{)ﬁggom@ot hﬂ@e@gﬁ? gﬁ%gs‘{ﬁ%g%s\tl\ﬁtoﬁﬁégo%é%ﬁ(? ing from
the spi ISt ketdesogpevidingt dualityniveageasoduring potential events such as security

breaches and fulfilling the 24 hours digital video recording on a limited storage

space.

Summary of invention:
10
It is an object of the present invention to provide a method of recording quality

images when a potential event is detected.

It is also an object of the present invention to continuously compress images
15 using a high quality video compression format to provide 24 hours of

continuous digital video recording.

It is another object of the present invention to offer the best balance between
providing of quality images during potential security breaches and fuffilling the

20 24 hours digital video recording on a predefined storage space.

Most preferably, the method is used in capturing video for a live streaming

video signal from surveillance cameras.

25  Most preferably, the quality images are compressed in the MJUPEG (Motion
JPEG) format.



Figure 1 illustrates the process flowhart of the dual digital video
recordi ng based on trigger signal fromVideo Content Analysis (VCA) system
Ther e ar eWOROOM@BI24pr ocesses runni ng si nul t aneously, WhECEISG2e8ONNGE ocess
branches 5into two sub-processes. TheSpresent invention provides a nethod
for recording quality inmages when a potential event is detected, as in
shown in Figure 1. The inmage(s) are copied to an event buffer (15) when an
alert is triggered fromthe VCA Result 10 Anal yzer (11). The inmage(s) are
then converted into the MIPEG format and copied to a non-vol atil e storage
medi um (16) such as a hard di sk, where the event inmages in the non-volatile
storage nedium (17) may be accessed | ater when needed. 15l mages recorded
with the MIPEG format are higher quality inmages with | ess occurring
artifacts. ' \Z - ' ‘ mat s
conventiongwpgté%gg?ﬁ&heré?gg%%ﬁE@éigéiéﬁfxﬁﬁééﬁﬁﬁgﬁpgﬁﬁgggj ﬁs by
recording in this format when needed only. 20 The inages are stored in the

MIPEG f or efore, during and i medi at er vent, qccurs. This

W1 enour O eRREOMR TS LAl S0 B0 THRES [t R o HUgs Py
degradatio : i td be or ded
mages.  veTBB0 DL el P R B iR R A BT B <

i nventi on ipagedbackwithimihimalepmlitiadggrataticrgend esefud infemudtiomscam bar d di sk.
However, any ot Pegg effﬁctive nan-vol atile storage nay be used to store the
i mages. raGtees o thAVBRTSH M@88Rer provi des a nethod for detecting
potential events by utilizing Video Content Analysis. The image is captured
using a canmera and is converted into a RAWinmage format (1), which is

stored in &PREMeblyatie herf-elatieditordgerwodldiia @ade¢Mdaryistiaragavevicage f or mat
is copied (4).,and furfher converted to an. nage format. required. by the VGA
modul 6 (5) Scknira harddRbesaveror o el TR LA naRL TR e A e modu! e
(7) to e mrageasedelfes. The results and image will be then pushed into a
result analyzer (8). The result analyzer will determ ne whether to trigger
an alert (12). If an alert is triggered, a record is nade in the netadata

(13); final); ' - ' n- L) e. s ge (14),
preferably 'Qéréf%sg}:@% fe%@fr%i)jh@% *e@egilgﬂé)oc?één i@ﬂ@v%%%@f@ée&elsnhﬁhg f or m of
unat t ended MaRBaEJIBrAa0dGing/a detsdted pbrntial evedt hetileassurbatiematdingncl ude,
but are not Iimted to; intrusion detection, crossing of specifically
defined |i rAd GaraRkesaeedeaass RMPRESt#dardr owd f1 ow det ecti on (where one
person 4al ks in a different direction

Brief description of figures:
Figure 1 illustrates the process flowchart of the invention.
20  Detail description of invention:

Changes therein and other uses will occur to those skilled in the art which are
encompassed within the scope of the invention as defined by the scope of the
claims. The most preferred embodiment of the invention will now be described
25 hereforth. While specific configurations and parameters are discussed, a
person skilled in the art will recognize that the others could be used without

departing from the spirit and scope of the invention.



20fromthe rest). This systemutilizes a VGA nodule (7) which is a nodul e
for determning a potential event and a MIPEG encoder and decoder for

conpr essiWg 20098108¥2ages into a high quality format. The VYCASGReNS08007T)

anal yzes the inmage 25and based on theérules set, returns a result which
determ nes the quality of inmages recorded. WD 2009/108124PCT/ SG2008/ 000071
8 Wile images that are taken fromthe canera are being processed for
potential events, there is a concurrent and conti nuous conpression of

i mages using the MPEG format. 5The present invention al so provides the
retrieval and playback of stored data conprising the steps of returning of
event netadata (24), listing event found in netadata (25), selecting of
event to playback (32), playback of event image(s) (27), synchronization

wi th MPEG video (33), conparing of event netadata against MPEG data to

det ermi ne correspondi ng MPEG video (29), selecting 10 of MPEG video to

pl ayback ( Fguand ilRiserizactke ProdddsGlowstent 6fxhe.dubN8ignaPeigBd récdtemg on
further provides a nethod of storing both the MPEG an MIPEG conpressed

i mages on aree wviriager sigeablrareVigeo Cantent Avplysis (VrAgsysiem.ddwreeréng it

into a RAW, | n ' r j ' t

conpr essor Wgﬁékcﬁ%%%n@%rﬁy oér]%uﬂ%n%@tp%ga@geﬂp g? g%gfi%ro(cgg'); Jogz?‘urg@ﬁ%nal |y

st ori ng st henfdkfoe slai-prdcebsest non-vol atile storage (23). The indexing of
events of the MPEG video enables the user of this systemto navigate to the

desired event easily. 20 The systemthat utilizes this nmethod of the
present invention conprises a: a. notherboard, b. graphic card,

The present invention provides a method for recording quality images when a
potential event is detected, as in shown in Figure 1. The image(s) are copied
to an event buffer (15) when an alert is triggered from the VCA Result

10 Analyzer (11). The image(s) are then converted into the MJPEG format and
copied to a non-volatile storage medium (16) such as a hard disk, where the
event images in the non-volatile storage medium (17) may be accessed later

when needed.

15  Images recorded with the MJPEG format are higher quality images with less
occurring artifacts. The file sizes are comparatively larger than the formats
conventionally used; therefore the present invention solves this by recording

in this format when needed only.

20 The images are stored in the MJPEG format before, during and immediately
after an event occurs. This will ensure that the event can be played back with
minimal quality degradation and useful information can be extracted from the

recorded images.



25c. frame capture card, d. video conpression card, e. video conpression
software, WD 2009/ 108124PCT/ SG008/ 000071 9 f. secondary storage such as a
hard di skwogoosmsn4menory and h. CPU 5 Other formats thatrmsegods@ossed in
the nethod and systemare as follows:7Still inages oriented conpression
format or notion inmage oriented conpression format suitable for high
quality inmage storage Video oriented conpression format that have higher

The storage used in this invention is a non-volatile secondary storage device,

such as a hard disk. However, any other effective non-volatile storage may be

used to store the images.

5 The present invention further provides a method for detecting potential events
by utilizing Video Content Analysis. The image is captured using a camera
and is converted into a RAW image format (1), which is stored in a RAW
image buffer (3) when required (2). This RAW image format is copied (4) and
further converted to an image format required by the VCA module (5). After

10  conversion, the image is transferred to the VCA module (7) to be processed
(6). The resuits and image will be then pushed into a result analyzer (8). The
result analyzer will determine whether to trigger an alert (12). If an alert is
triggered, a record is made in the metadata (13); finally the event metadata is

. stored in a non-volatile storage (14), preferably a hard disk.

15
Examples of potential events are in the form of unattended baggage and/or
unusual behavior. Other possible events include, but are not limited to;
ihtrusion detection, crossing of specifically defined line, crowd detection and
against crowd flow detection (where one person walks in a different direction

20 from the rest).

This system utilizes a VCA module (7) which is a module for determining a

potential event and a MJPEG encoder and decoder for compressing the

images into a high quality format. The VCA module (7) analyzes the image
25 and based on the rules set, returns a result which determines the quality of

images recorded.



storage efficiency over quality of a single franme JPEG MPEG 1 JPEG2000
MPEG- 2 Lossl ess JPEG MPEG 4 ASP JBI G MPEG 4/ AVC JBI R H. 261 PNG H. 262 \W\BMP

H 263 BNVRvO.280H08124 PCT/SG2008/000071
8

While images that are taken from the camera are being processed for
potential events, there is a concurrent and continuous compression of images
using the MPEG format.

5 The present invention also provides the retrieval and playback of stored data
comprising the steps of returning of event metadata (24), listing event found in

metadata (25), selecting of event to playback (32), playback of event image(s)

against MPEG data to determine corresponding MPEG video (29), selecting
10 of MPEG video to playback (34) and playback of MPEG video (31).

The present invention further provides a method of storing both the MPEG an
MJPEG compressed images on a non-volatile storage by capturing the image
and converting it into a RAW image (1), transferring of captured image to the

15 MPEG compressor (18, 19), making record in metadata for MPEG (22) and
finally storing the MPEG data into a non-volatile storage (23).

The indexing of events of the MPEG video enables the user of this system to

navigate to the desired event easily.

20
The system that utilizes this method of the present invention comprises a:
motherboard,
graphic card,
25 frame capture card,

video compression card,

® a0 o ®

video compression software,



| CER AVS | LBM Bi nk PCX Dirac PGF | ndeo TGA Real Video Tl FF Theora JPEG XR

VC-1 MIPEG VP6 MIPEG2000 (MI2) VP7

WO 2009/108124 PCT/SG2008/000071

f. secondary storage such as a hard disk,
g. main memory and
h. CPU

5  Other formats that may be used in the method and system are as follows:

Still images oriented Video oriented compression
compression format or format that have higher
motion image oriented storage efficiency over

compression format quality of a single frame
suitable for high quality

image storage
JPEG MPEG-1
JPEG2000 MPEG-2
Lossless JPEG MPEG-4 ASP
JBIG MPEG-4/AVC
JBIG2 H.261
PNG H.262
WBMP H.263
BMP H.264
ICER AVS
ILBM Bink
PCX Dirac
PGF Indeo
TGA RealVideo
TIFF Theora
JPEG XR VC-1
MJPEG VP6
MJPEG2000 (MJ2) VP7
Pixlet WMV

It is to be understood that the present invention may be embodied in other
specific forms and is not limited to the sole embodiment described above.

10  Modification and equivalents of the disclosed concepts such as those which



Pixlet WW It is to be understood that the present invention may be
enbodi ed in other specific forns and is not limted to the sol e enbodi nent
descri bedwvehowelosit@ Modi fication and equival ents of thepdirschassdoozoncept s
such as those which WD 2009/108124PAdn/ S&008/ 000071 10 readily occur to
one skilled in the art are intended to be included within the scope of the
cl ai ns which are appended thereto. For exanple, changes may be nade with
respect to the hardware or software 5of the invention. Due to technol ogi cal
advances in the future, the hardware of the entire systemmay be sinplified
or extended by adding or renoving conponents, while still maintaining the
gist of the invention, which is a nmethod of recording quality inmges when a
potential event is detected. 11 Clainms: 1. A nethod of recording quality

i mges froman event conprising: detecting the event by utilizing a video
cont ent anafepslilg ocganjo one skilied in the art are intended to be included within the

scope of the claims which are appended thereto.

For example, changes may be made with respect to the hardware or software
5 of the invention. Due to technological advances in the future, the hardware of

the entire system may be simplified or extended by adding or removing

components, while still maintaining the gist of the invention, which is a method

of recording quality images when a potential event is detected.



capturing an i mage of the event by using a canera, converting the inmage
into a format capabl e of being stored in an image buffer, copying the imge
and converting the image into another format required by a VCA nodul e,
processing the i nage by the VCA nodul e, pushing the inmage into a VCA result
anal yzer, determ ning whether to trigger an alert by the VCA result

anal yzer, determning the quality oflﬁhe i mge by the VCA result analyzer,
making a record in a netadata if an alert is triggered, storing the
netadata in a non-volatile storage nmedium 2. The nethod according to claim
1, further conprising a nethod of concurrent continuous conpression of
inageslusLng a high quality video conpression format. 3. The net hod
accord%ﬂﬁ&to any one of the preceding clains, further conprising a nethod
of storing both the high quality video conpression formatted i nage and hi gh
quality image conpression formatted image in a non-vol atil e storage

conpri si the steps.of: capturi the i e and converting the image into
a RAWY %%Et%]%fcfr? %ggfoé'taﬁ"_'ﬂ@agteﬁﬁgmﬁﬁ Veengggna?rﬁin h quality video conpressor
(18, 19)., rAgkecHne Hhecuen by HiliFbe aqideacendent eprysisé¥et i ng hi gh qual ity video
conpr essi orcaboringsi ietge nigee(edYy usagd cghemi ng t he high quality video

co[rﬁr SSSI ONeoh Qeriid the thndBRAE a Estndt daPhile 6F AR sMPdBh bh Andgteuge (23). 4. The
met hod accordi. y . cedi o b i ng
et 11 eving ﬁﬁ%ﬁﬁ*ﬁnﬁ;{é 50 Bhol 1 ORRU e B p- A DR VTR

tin
. C re ccording to claim 4,
wher ei n thep’P?éis?"i‘%t\?F ?&ﬁ&t%vﬁm ®of stored data conprising the steps of:
returni ng tiwshingthedasge ift24)VCAlresyttiapalyzehe event found in the netadata (25),
determining whether to trigger an alert by the VCA result analyzer,

determining the quality of the image by the VCA result analyzer,
making a record in a metadata if an alert is triggered,
storing the metadata in a non-volatile storage medium.

2. The method according to claim 1, further comprising a method of concurrent continuous
compression of images using a high quality video compression format.

3. The method according to any one of the preceding claims, further comprising a method of
storing both the high quality video compression formatted image and high quality image
compression formatted image in a non-volatile storage comprising the steps of:

capturing the image and converting the image into a RAW image (1),

transferring the image to a high quality video compressor (18,19),

making record in metadata for the resulting high quality video compression formatted image
(22), and

storing the high quality video compression formatted image data into a non-volatile storage
(23).

4. The method according to any one of the preceding claims, further comprising retrieving and
playback of stored data.

5. The method according to claim 4, wherein the retrieving and playback of stored data comprising
the steps of:
returning the metadata (24),
listing the event found in the metadata (25),
selecting the event to playback (32),
playback of image(s) (27),
synchronizing with high quality video (33),
comparing the metadata against high quality compression video metadata to determine
corresponding high quality compression formatted video (29),



selecting the event to playback (32), playback of image(s) (27),

synchroni zing with high quality video (33), conparing the netadata agai nst
hi gh quality conpression video netadata to determ ne correspondi ng high
qual ity conpression formatted video (29), 12 selecting the high quality
conpression formatted video to playback (34), and playback of high quality
conpression formatted video (31). A systemfor recording quality inages
froman event, conprising: a canmera for capturing an i nage of the event, a

vi deo content an IS dul e n j tent anal ysis (VCA
result anal Sﬁ%@?ng?h%ﬁ'gh %%%{&A%P g\?ﬁ#%rhfoérg%tte evﬂj éergrtr?/ h‘%&gcwﬁéﬁﬁal ert is to he
triggered fRI#vVORH BighAvalinH@Mprasson Rameited 48P (3  t he i nage to be recorded, a
high quality imge conpression format encoder and decoder, and a

non- vod, afishRerd &F0adating Gy agzet B6m ShevdnBGomprsinget ri evi ng i mages of the
event. a camera for capturing an image of the event,

a video content analysis (VCA) module (7) and a video content analysis (VCA) result analyzer

(12), both of which for determining if an alert is to be triggered for the event and also the

quality of the image to be recorded,

a high quality image compression format encoder and decoder, and

a non-volatile secondary storage for storing and retrieving images of the event.



