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c Abstract
U

00 DYNAMIC LAYOUTS

Methods of displaying video data are disclosed. The methods generate a plurality of

tt queries for determining from which of a plurality of video data sources video data is to be

C\N
0displayed and store each of the queries. One of the queries is selected for display and the

selected query is matched with metadata from one or more of the plurality of video data

sources. The video data from the video data sources that match the query is displayed.

C:\NrPortbl\SAF\PDM\597825_ .DOC



00

11210
dJ 110 Storage Server 300A10

A/~
Storage Server

c-I ~300B

114K

internetflntanet Viewing 300C

1 50 f-~iwi 

200D 200C 200B Fig. 1

-1 /14- 1/14 -788601 -Drawings.vsd



S&F Ref: 788601

AUSTRALIA

PATENTS ACT 1990

COMPLETE SPECIFICATION

FOR A STANDARD PATENT

Name and Address
of Applicant 

Actual Inventor(s):

Address for Service:

Invention Title:

Canon Kabushiki Kaisha, of 30-2, Shimomaruko 3-chome,
Ohta-ku, Tokyo, 146, Japan

Hayden Graham Fleming
Rajanish Calisa
Rupert William Galloway Reeve
Andrew James Lo

Spruson Ferguson
St Martins Tower Level 
31 Market Street
Sydney NSW 2000
(CCN 3710000177)

Dynamic Layouts

The following statement is a full description of this invention, including the best method of
performing it known to me/us:-

5845c(612835_1)



\O I

DYNAMIC LAYOUTS
U0)

SField of the Invention
00

The present invention relates generally to digital video recording and, in particular,

to a method and apparatus for displaying video data. The present invention also relates to

a computer program product including a computer readable medium having recorded

ri thereon a computer program for displaying video data.

Background

There are many existing systems that perform networked digital video recording.

Such systems are often comprised of readily available components. The components often

include a TCP/IP network, one or more digital video cameras and one or more storage

servers. Storage servers are computer systems running software that receives video data

from the video cameras and stores the video data on a storage medium such as a hard disk

drive. Some digital video recording systems also use viewing application software resident

on remote computers. This viewing application software may be used for viewing live or

pre-recorded video data received from either the video cameras or the storage servers. The

live or pre-recorded video data may be viewed in one or more video windows generated by

the viewing application software and rendered on a computer display.

The viewing application software described above typically provides the ability to

extract pre-recorded video data from a given camera for storage in a video file. The video

file may then be played back using any suitable media player, such as the Apple

QuickTimeTM media player. Additionally, some viewing application software provides the

ability to view synchronised pre-recorded or live video data from multiple networked

cameras (or sources of video data).
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A problem with the conventional viewing application software described above is

Sthat it is difficult for an operator to effectively monitor pre-recorded or live video data
00

from a large number of networked cameras.

Thus, a need clearly exists for a more efficient method of displaying video data.

Summary
(fi

r, According to one aspect of the present invention there is provided a method of
INO

displaying video data, said method comprising the steps:

generating a plurality of queries for determining from which of a plurality of video data

sources video data is to be displayed;

storing each of the queries;

selecting one of the queries for display;

matching the selected query with metadata from one or more of the plurality of video

data sources; and

displaying the video data from the video data sources that match the query.

According to another aspect of the present invention there is provided a method of

displaying video data, said method comprising the steps:

generating a plurality of queries for determining from which of a plurality of video data

sources video data is to be displayed;

storing each of the queries with a corresponding one of a plurality of layouts, each

layout representing an arrangement of one or more video windows for displaying video

data;

selecting one of the layouts for display;

matching the query associated with the selected layout with metadata from one or more

of the plurality of video data sources; and
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I

displaying the video data from the video data sources that match the query

Scorresponding with the selected layout.

00
According to still another aspect of the present invention there is provided a method

of displaying video data, said method comprising the steps:

determining a layout for displaying video data, the layout having a corresponding

CI criterion;

selecting, from one of a plurality of video data sources, video data which meets the

criterion; and

displaying the selected video data within the layout.

According to still another aspect of the present invention there is provided an

apparatus for displaying video data, said apparatus comprising:

generating means for generating a plurality of queries for determining from which of a

plurality of video data sources video data is to be displayed;

storage means for storing each of the queries;

selection means for selecting one of the queries for display;

matching means for matching the selected query with metadata from one or more of the

plurality of video data sources; and

display means for displaying the video data from the video data sources that match the

query.

According to still another aspect of the present invention there is provided an

apparatus for displaying video data, said apparatus comprising:

generating means for generating a plurality of queries for determining from which of a

plurality of video data sources video data is to be displayed;
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Sstorage means for storing each of the queries with a corresponding one of a plurality of
0)

layouts, each layout representing an arrangement of one or more video windows for
00

displaying video data;

selection means for selecting one of the layouts for display;

matching means for matching the query associated with the selected layout with

I metadata from one or more of the plurality of video data sources; and

display means for displaying the video data from the video data sources that match the

query corresponding with the selected layout.

According to still another aspect of the present invention there is provided an

apparatus for displaying video data, said apparatus comprising:

determining means for determining a layout for displaying video data, the layout

having a corresponding criterion;

selection means for selecting, from one of a plurality of video data sources, video

data which meets the criterion;

display means for displaying the selected video data within the layout.

According to still another aspect of the present invention there is provided a

computer readable medium, having a program recorded thereon, where the program is

configured to make a computer execute a procedure to display video data, said program

comprising:

code for generating a plurality of queries for determining from which of a plurality of

video data sources video data is to be displayed;

code for storing each of the queries;

code for selecting one of the queries for display;
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IND

code for matching the selected query with metadata from one or more of the plurality

Sof video data sources; and
00

code for displaying the video data from the video data sources that match the query.

0 According to still another aspect of the present invention there is provided a

computer readable medium, having a program recorded thereon, where the program is

r configured to make a computer execute a procedure to display video data, said program

comprising:

code for generating a plurality of queries for determining from which of a plurality of

video data sources video data is to be displayed;

code for storing each of the queries with a corresponding one of a plurality of layouts,

each layout representing an arrangement of one or more video windows for displaying

video data;

code for selecting one of the layouts for display;

code for matching the query associated with the selected layout with metadata from

one or more of the plurality of video data sources; and

code for displaying the video data from the video data sources that match the query

corresponding with the selected layout.

According to still another aspect of the present invention there is provided a

computer readable medium, having a program recorded thereon, where the program is

configured to make a computer execute a procedure to display video data, said program

comprising:

code for determining a layout for displaying video data, the layout having a

corresponding criterion;
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code for selecting, from one of a plurality of video data sources, video data whichd,)

Smeets the criterion; and

00
code for displaying the selected video data within the layout.

O Other aspects of the invention are also disclosed.

Brief Description of the Drawings

I Some aspects of the prior art and one or more embodiments of the present invention

will now be described with reference to the drawings and appendices, in which:

Fig. 1 is schematic diagram of a digital video recording system upon which

embodiments described may be practiced;

Fig. 2 is a schematic block diagram of a general-purpose computer upon which a

viewer described herein may be practiced;

Fig. 3 is a schematic block diagram of a general-purpose computer upon which a

storage server described herein may be practiced;

Fig.4 shows two example metadata lists associated with the cameras of the system of

Fig. 1;

Fig. 5 shows an example of a graphical user interface (GUI) which may be used in the

described embodiments;

Fig. 6 is a flow diagram showing a method of removing a video window from the

layout of Fig. 

Fig. 7 is a flow diagram showing a further method of removing a video window from

the layout of Fig. 

Fig. 8 is a flow diagram showing a still further method of removing a video window

from the layout of Fig. 

Fig. 9 is a flow diagram showing a method of selecting a layout;

C:\NrPortbl\SAF\PDM\5978251 .DOC



INO -7-\O

Fig. 10 shows a layout and cameras with a video window for one of the cameras being

Sadded to the layout;

00
Fig. 11 shows two different layouts and the video windows displayed in those layouts

depending on the queries associated with each of the layouts;

Fig. 12 shows a layout with two video windows displaying video data from associated

cameras;
INO

Fig. 13 shows a layout with two video windows, one of the video windows displaying

live video data from a particular camera and the other video window displaying pre-

recorded video data from that camera; and

Fig. 14 is a flow diagram showing a method of adding a camera window to the layout

of Fig. 

Detailed Description including Best Mode

Where reference is made in any one or more of the accompanying drawings to steps

and/or features, which have the same reference numerals, those steps and/or features have

for the purposes of this description the same function(s) or operation(s), unless the contrary

intention appears.

It is to be noted that the discussions contained in the "Background" section and that

above relating to prior art arrangements relate to discussions of documents or devices

which form public knowledge through their respective publication and/or use. Such should

not be interpreted as a representation by the present inventor(s) or patent applicant that

such documents or devices in any way form part of the common general knowledge in the

art.
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Methods of displaying video data are described below with reference to Figs. 1 to 14.

SThe described methods display a selection of streamed video data based on a query on
00

metadata, where the metadata is either associated with the video data or generated from the

stream of video data.

In the exemplary embodiment, the described methods are implemented within a

IC digital video recording system 100 as shown in Fig. 1. The digital video recording system

100 comprises video cameras 112, 113, 114 and 115 connected to a computer network 220,

such as the Internet or an Intranet, via an associated camera server 109, 110 and 111. The

network 220 may be a local area network (LAN). One or more of the cameras 112-115

may be configured within an associated camera server 109-111, such that the camera and

camera server is a single unit.

Some examples of proprietary cameras 112-115 are the CanonTM VC-C4 video

camera. Further, proprietary camera servers 109-111 include the Canon TM VB150 and the

Canon TM VB-CIO where the VB-C10 is an example of a model where the camera and

camera server is a single unit.

Each of the cameras 112-115 and the associated camera servers 109-111 are

responsible for the capture of video data representing images. Accordingly, each of the

cameras 112-115 may be referred to as "video data source". The video data is output by

the camera servers 109-111 as a stream of video data. The camera servers 109-111

optionally comprise sensor inputs to which a sensor, such as the sensor 150 may be

connected. As seen in Fig. 1, the sensor 150 is connected to the camera server 111. In this

instance, if the sensor 150 is activated, then the camera server 111 may be configured to

generate an event notification. As also seen in Fig. 1, sensors, such as the sensor 151, may

also be connected directly to the network 220.
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The cameras 112-115 and the associated camera servers 109-111 may also be

Sconfigured to generate events internally by image analysis of video data as the video data
00

is being captured by the camera 112-115. For example, the cameras 112-115 and the

O associated camera servers 109-111 may detect motion by frame differencing that generates

event notifications when a preconfigured amount of difference between frames is detected.

r, Such event notifications are typically described by metadata which will be described in

detail below.

The system 100 also comprises storage servers 300A, 300B, 300C and 300D, which

may be used for monitoring the output of video data from any one of the camera servers

109-111 and for recording requesting and storing) the video data. The storage servers

300A, 300B, 300C and 300D may also be used for accessing video data, for event handling

and for control of the system 100. The storage servers 300A, 300B, 300C and 300D may

also be configured to record the events that are generated by the cameras 112-115 and the

associated camera servers 109-111 as well as potentially creating and storing other events,

such as recording start and stop events when the storage servers 300A, 300B, 300C and

300D start and stop recording the video data from any one of the camera servers 109-111.

The storage servers 300A to 300D will hereinafter be generically referred to as the storage

server 300, excepting where explicitly distinguished.

The video data captured by one or more of the cameras 112-115 and associated

camera servers 109-111 may be streamed, via the computer network 220, from any one of

the camera servers 109-111 to the storage server 300. The video data may be processed by

the storage server 300 and/or stored on a hard disk drive 310 of the storage server (see Fig.

so that the video data may be viewed by a user using a display 314 (see Fig. 3) of the

storage server 300.
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O
Alternatively, the video data may be streamed, via the computer network 220, from

Sthe storage server 300 to one or more viewers 200A, 200B, 200C and 200D, as seen in Fig.
00

1. The viewers 200A to 200D will hereinafter be generically referred to as the viewer 200,

Sexcepting where explicitly distinguished.

The viewer 200 may be used for processing and displaying one or more frames of the

exported video data. The viewer 200 may be configured to receive video data directly

from one or more camera servers 109-111 and to present the video data to a user using the

display device 214.

As seen in Fig. 2, the viewer 200 is preferably formed by a computer module 201,

input devices such as a keyboard202 and mouse 203, output devices including a

printer215, a display device214 and loudspeakers217. A network interface 208

configured within the computer module 201 may be used for communicating to and from

the computer network 220, for example connectable via a network link 221 (such as a

coaxial cable, a twisted pair cable, a fibre optic cable, a wireless connection using 802.1 lb

or BluetoothTM or other connection type). A Modulator-Demodulator (Modem) transceiver

device (not shown) incorporated within the network interface 208 or otherwise, may also

be used to obtain access to the computer network 220, via a telephone line for example.

The computer module 201 typically includes at least one processor unit 205, and a

memory unit 206, for example, formed from semiconductor random access memory

(RAM) and read only memory (ROM). The module 201 also includes a number of

input/output interfaces including an audio-video interface 207 that couples to the

video display214 and loudspeakers217, an I/O interface213 for the keyboard202

mouse203, printer 215 and optionally a joystick (not illustrated) or trackball (not

illustrated). Optionally the module 201 may include a touch-screen (not shown) formed by
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an overlaid touch-sensitive surface on the video display 214, allowing user input by
d.)

Stouching or moving a finger along the video display 214. A storage device 209 is provided

00
and typically includes a hard disk drive 210 and a floppy disk drive 211. A magnetic tape

drive (not illustrated) may also be used. A CD-ROM drive 212 is typically provided as a

non-volatile source of data. The components 205 to 213 of the computer module 201,

,IC typically communicate via an interconnected bus 204 and in a manner, which results in a

conventional mode of operation of a computer system as known to those in the relevant art.

Examples of computers on which the described arrangements may be practiced include

IBM-PC's and compatibles, Sun Sparcstations or alike computer systems evolved

therefrom.

The storage server 300 is also shown in detail in Fig. 3. The storage server 300 is

preferably formed by a computer module 301, input devices such as a keyboard 302 and

mouse 303, output devices including a printer315, a display device314 and

loudspeakers2317. A network interface 308 is also configured within the computer

module 301 and may be used for communicating to and from the computer network 220,

for example connectable via network link 321 (such as a coaxial cable, a twisted pair cable,

a fibre optic cable, a wireless connection using 802.1 lb or BluetoothTM or other connection

type). A Modulator-Demodulator (Modem) transceiver device (not shown) incorporated

within the network interface 308 or otherwise, may also be used to obtain access to the

computer network 220, via a telephone line for example.

Similar to the computer module 201, the computer module 301 typically includes at

least one processor unit 305, and a memory unit 306, for example formed from

semiconductor random access memory (RAM) and read only memory (ROM). The

module 301 also includes a number of input/output interfaces including an audio-
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video interface 307 that couples to the video display 314 and loudspeakers 317, an I/0

Sinterface 313 for the keyboard 302, printer 315 and mouse 303 and optionally a joystick

00
(not illustrated) or trackball (not illustrated). Optionally the module 301 may include a

touch-screen (not shown) formed by an overlaid touch-sensitive surface on the video

display 314, allowing user input by touching or moving a finger along the video display

314. A storage device 309 is provided and typically includes a hard disk drive 310 and a
INO

floppy disk drive 311. A magnetic tape drive (not illustrated) may also be used. Peripheral

storage devices (not shown) connected to the computer module 301 may be used. In

addition, network accessible storage devices or collections of such devices (not shown),

including Network Attached Storage (NAS) and Storage Area Networks (SAN), may be

connected to the network 220 and may be accessed through the network interface 308. A

CD-ROM drive 312 is typically provided as a non-volatile source of data. The

components 305 to 313 of the computer module 301, typically communicate via an

interconnected bus 304 and in a manner, which results in a conventional mode of operation

of such a computer system as known to those in the relevant art.

The camera servers 109-111 have a similar configuration to the computer modules

201 and 301. The camera servers 109-111 include a memory memory 306) and a

processor a processor 305). However, the hardware configuration of the camera

servers 109-111 will not be explained in further detail herein.

As described above, the storage server 300 may be used for monitoring and handling

events from sensors the sensor 150 attached to the camera server 111). One of these

events may include motion detection using a motion detector (not shown) connected to one

or more of the camera servers 109-111 directly. Further events include heat/smoke

C:NrPortbl\SAF\PDM\597825_ I.DOC



IND -13-

detection using a heat/smoke detector, a door opening/closing using a limit switch, for

Sexample.
00

The storage server 300 comprises a recording component and an access component.

The recording component and the access component may be implemented as separate

software applications resident on the hard disk drive 310 and being controlled in their

,I execution by the processor 305. Alternatively, the recording component and access

component may be implemented as a single software application. Further, one or both of

the recording and component may be implemented in hardware.

The recording component may be used to retrieve live video data from one or more

of the camera servers 109-111 and store the video data in the hard disk drive 310. The

video data may be stored in a time-indexed form so that the video data may be later

retrieved given a reference to the time that the video data was captured. Video data may be

stored in a Motion JPEG format within a series of video files QuickTimeTM files).

Each of the video files includes a file name containing start and end times for the video

data stored in the file.

Additionally, the recording component records events, which may be generated from

motion detected within the video data or from sensors the sensor 150 attached to the

camera server 111). Other types of events are also available as described above. Event data

may be stored in text files where each event is described in an event record in such a text

file. An event record may contain the time, priority and description of the event. The

priority is typically a value between one and five where one indicates an

important event and five indicates an unimportant event.

The access component provides access to video and event data stored by the

recording component. The access component monitors what video and event files are
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O
available on the hard disk drive 310 for each camera 112-115, and which time periods are

Scovered by the available files.
00

The access component executes a continuous loop to listen for remote requests from

the viewer 200 for video or event data. Each request generated by the viewer 200 contains

a flag indicating whether the request is a request for video or event data. Each request also

r contains two values indicating start and end times of the period of time for which video or

event data is requested.

As described in detail below, metadata is continuously collected about the system

100. The viewer 200 maintains the metadata collected about the system 100 in the

memory 206. Alternatively, the metadata collected about the system 100 is stored in the

hard disk drive 210. The metadata can be static such as the location of the cameras 112-

115, camera type and/or a user defined tag. The metadata may also be automatically

generated by the cameras 112-115 such as on camera motion detection or the state of the

sensor 150. The metadata may also indicate the status of some other part of the system 100

that may not be associated with a camera 112-115 such as whether or not the storage server

300 is recording from a particular camera 112-115 or the time of the day. The metadata is

collected from the streams of video data and may be associated with the streams of video

data.

Some of the metadata maintained by the viewer 200 is associated with the cameras

112-115. Metadata about a particular one of the cameras 112-115 is maintained in a list

401, as seen in Fig. 4, stored within the memory 206 by the processor 205 and attached to

the particular camera 112-115. The data in the list 401 can include things like physical

location of a camera 112-115 zone ="Level type of camera type "VB-

current frame rate framerate 10) and whether or not the camera 112-115 is
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currently detecting motion motion false). The assembly of the list 401 is preferably

Simplemented in software executed by the viewer 200 using data from one or more of the

00
storage servers 300 and/or cameras 112-115.

Other metadata maintained by the viewer 200 is not associated with one of the

cameras 112-15. Such metadata may be maintained in a 'no camera metadata list' 402, as

CI seen in Fig. 4, stored within the memory 206 by the processor 205. Examples of metadata

that is not associated with a camera 112-115 includes such things as a current date 

current_date "05/06/2006") and time currenttime "12:34pm") and a current user

current_user "Fred"). Again, the assembly of the list 402 is preferably

implemented in software executed by the viewer 200 using data from one or more of the

storage servers 300 and/or cameras 112-115.

The metadata maintained by the viewer 200 is typically stored as an attribute-value

pair frame_rate 10) although any method of storing the metadata may be used

provided the stored metadata can be tested against a predicate and is able to return a true or

false response.

Fig. 5 shows an example of a graphical user interface (GUI) 500 which may be used

in the exemplary embodiment. The GUI 500 comprises a window 501 containing a layout

502. The layout 502 comprises video windows 505 and 509. A plurality of layouts, such

as the layout 502, may be generated, each layout representing an arrangement of one or

more video windows 505, 509) for displaying video data captured by the cameras

112-115.

The window 501 also comprises a layout selector 506 and optionally may contain a

timeline 503 and a playhead 504. The layout 502 is used to display the camera windows
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505 and 509 showing live video data retrieved from one or more of the camera servers

S109-111 or previously recorded video data.

00oO
A layout, such as the layout 502, has properties that control how the windows 505

and 509 are presented. These properties include, for example, the size of the window 

505) used to display the video data or a scheme for determining how the video data is

r positioned in the layout the 502. Accordingly, a selected layout may include settings for

determining the size of the video windows in which the video data is displayed.

The layout 502 is associated with a query which consists of metadata based queries

combined with Boolean operators. The query is used to select the video windows 

505) for display based on one or more criteria. In particular, the query is used for

determining from which of the plurality of cameras 112-115 (or video data sources) video

data is to be displayed based on the criteria associated with the camera 112-115. The

query is continuously run on the metadata for the cameras 112-115.

As will be described in detail below, video windows 505) associated with

cameras 112-115 whose metadata matches the one or more criterion of a query are added

to the layout 502. As an example, Fig. 10 shows a layout 1000 and cameras 1001, 1002

and 1003. The criterion of the query associated with the layout 1000 is for the layout 1000

to include video windows for all cameras 1001 to 1003 that detect motion. In the example,

the camera 1002 detects motion, as indicated by a "Motion Detection" box 1003.

Accordingly, a video window 1004 is added to the layout 1000 in order to display live

video data captured by the camera 1002.

The query associated with the layout 502 is generated by the user for the particular

requirements of the user. The user may load the layout 502 that contains the embedded

query for selecting the video windows 505) for display. The query associated with
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O
the layout 502 may be changed by using a query selector 508, as seen in Fig. 5, to a

¢d

Sdifferent user defined query. The processor 205 of the viewer 200 may be used for

00
generating a plurality of predetermined queries. The user may select from the plurality of

predetermined queries. Alternatively, the user may generate one or more new queries

comprising different criteria by entering new query into the query selector 508 as a text

I string, for example, using known labels to reference metadata and boolean operators.

The viewer 200 and/or storage server 300 may also be used storing each of the

queries with a corresponding one of a plurality of layouts, each layout representing an

arrangement of one or more video windows for displaying video data. The settings that

describe each of the layouts 502, including the corresponding query and associated

criteria, may be stored on the viewer 200 or on the storage server 300 so that the settings

can be retrieved from any of the storage servers 300 and displayed at any time.

The viewer 200 may be used for selecting (or determining) one of the layouts for

display for displaying video data), the layout having one or more corresponding

criterion. Alternatively, the viewer 200 may be used for selecting one of the queries for

display, the selected query having one or more corresponding criterion. As described in

detail below, the viewer 200 or storage server 300 may be used for matching the criteria of

the query associated with the selected layout (or the selected query) with metadata from

one or more of the cameras 112-115 (or plurality of video data sources). When metadata

associated with one of the cameras 112-115 matches (or satisfies) the criteria of the query

associated with the selected layout 502 then one or more new video windows 505 and 509

showing live video data from that camera 112-115, are added to the layout 502.

Accordingly, the video windows (505 and 509) may be used for displaying the video data
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from the cameras 112-115 (or video data sources) that match the query the selected

Squery or the query corresponding with the selected layout).
00

The storage server 300 may be configured to track the layouts and the viewer 200

that is currently displaying a particular layout. As described above, the storage server 300

and/or the viewer 200 may be configured for matching the criteria of the query associated

r with the particular layout to determine a matching subset of the cameras 112-115 for that

particular layout. The storage server 300 and/or the viewer 200 may then update the

layouts with respect to the video windows that are being displayed. These updates may

then be propagated to the respective viewer(s) 200. The viewer(s) 200 then display live

video data or pre-recorded video data for the camera subset associated with the layout

being displayed. The viewer 200 may request layouts not already requested by other

viewers. In one embodiment, once a requested layout is displayed by the viewer 200,

updates to the layout may be sent from the storage server 300 to the viewer 200 as

necessary.

A method 1400 of adding a camera window to the layout 502 will be described in

detail below with reference to Fig. 14. The method 1400 may be implemented as software

resident in the hard disk drive 210 of the viewer 200 and being controlled in its execution

by the processor 205.

The method 1400 begins at the first step 1402, where the processor 205 collects

metadata from each the camera servers 109-111 associated with each of the cameras 112-

115. The processor 205 also collects metadata from other sources such as the storage

server 300.

Then at the next step 1403, the processor 205 collates the collected metadata and

updates the metadata the metadata lists 401) associated with each of the cameras 112-
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115 if the metadata has changed since the last time the metadata was collected. Metadata
d,)

Sthat is not associated with any of the cameras 112-115 is stored separately by the viewer

00oO
200.

At the next step 1404, if the processor 205 determines that the metadata associated

with any of the cameras 112-115 satisfies the criteria of the query associated with the

,I selected layout 502 then the method 1400 proceeds to step 1405. Otherwise, the method

1400 proceeds to step 1402. At step 1405, for each of the cameras 112-115 that satisfy the

criteria of the query a new video window 505) showing live video data from that

camera 112-115 is added to the to the layout 502.

When the metadata associated with one of the cameras 112-115 changes, then the

metadata list 401) associated with that camera 112-115 is updated and the query is re-

evaluated for that camera 112-115. If metadata not associated with any camera 112-115

changes then the query is re-evaluated for all cameras 112-115.

Once video windows 505, 509) showing live video data from a particular

camera 112-115 have been added to the layout 502, a condition under which the camera

112-115 will be removed from the layout502 is stored with the layout 502 along with the

query. For example, one such condition may be based on a predetermined duration (or

predetermined time) from the last time the camera 112-115 satisfied the query conditions.

Further, a video window 505, 509) showing live video data from a particular camera

112-115 may be removed from the layout 502 as soon as the metadata associated with that

particular camera 112-115 (or video data source) no longer satisfies the criteria of the

selected query. Still further, a video window 505, 509) showing live video data from

a particular camera 112-115 may be removed from the layout 502 a predetermined period

(or time) after the metadata associated with that particular camera 112-115 (or video data
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¢3 source) no longer satisfies the criteria of the selected query. Still further, a video window

505, 509) showing live video data from a particular camera 112-115 may be removed

00
from the layout 502 as soon as the video window is acknowledged by an operator. Still

further, a video window 505, 509) showing live video data from a particular camera

112-115 may be removed from the layout 502 after a predetermined time.

C A method 600 of removing a video window 505), showing live video data from
\O

a particular camera 112-115, from the layout 502, will now be described with reference to

Fig. 6. The method 600 may be implemented as software resident on the hard disk drive

210 and being controlled in its execution by the processor 205.

At the first step 601, the processor 205 waits until metadata associated with the

camera 112-115 no longer matches criteria of the query associated with the layout 502.

Once the metadata associated with the camera 112-115 no longer matches the criteria of

the query associated with the layout 502, the method 200 proceeds to step 602 where the

processor 205 starts a timer.

Then at the next step 603, the processor 205 determines how long it has been since

the metadata associated with the camera 112-115 matched the criteria of the query. Then

at the next step 604 if the time determined at step 603 is longer then a predetermined

threshold value (or timeout value), then the method 600 proceeds to step 605. Otherwise,

the method 600 proceeds to step 606. At step 606, the processor 205 removes the video

window from the layout 502 and the method 600 concludes.

At step 606, if the processor 205 determines that the metadata for the camera 112-

115 now matches the query, then the method 600 returns to step 601. Otherwise, the

method 600 returns to step 603. At step 601, the processor 205 waits until the metadata

associated with the camera 112-115 no longer matches the query.
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In one embodiment of the method 600, the predetermined threshold value (or timeout

Svalue) may be varied depending on what caused the window 505) to be displayed or

00
the relevance of the event that caused the window 505) to be displayed. Still further,

the predetermined threshold value (or timeout value) may be varied depending on priority

of a particular camera 112-115. For example, if the metadata associated with the camera

r, 112-115 was the triggering of a motion alarm in the vault of a bank, then the video window

displaying live video from the camera 112-115 may remain on the display 214 longer to

increase the chances of somebody seeing the alert. The predetermined threshold value (or

timeout value) may also be varied depending on which of the cameras 112-115 was being

displayed. Still further, the predetermined threshold value (or timeout value) may be

varied depending on the number of video windows 505) that are being displayed in

the layout 502. For example, the predetermined threshold value associated with video

windows may be decreased as more video windows are added to a layout.

In one embodiment, the video window displaying live video from one of the cameras

112-115 remains on the display 214 for a predetermined period of time. Accordingly, the

video data is displayed in a particular video window for a predetermined period of time.

After the predetermine period of time the video window may fade away. Again, such a

predetermined period of time may be also be referred to as a "timeout value".

A further method 700 of removing a video window 505), showing live video

data from a particular camera 112-115, from the layout 502, will now be described with

reference to Fig. 7. The method 700 may be implemented as software resident on the hard

disk drive 210 and being controlled in its execution by the processor 205.

The method 700 removes the video window as soon as metadata associated with the

camera 112-115 no longer matches the criteria of the query associated with the layout 502.

C:\NrPortbl\SAF\PDM\597825_I .DOC



,O -22-\O

O
At the first step 702, the processor 205 waits until the metadata associated with the

Scamera 112-115 no longer matches the criteria associated with the query associated with
00

the layout 502. The processor 205 then immediately removes the video window 

505), showing live video data from the camera 112-115, from the layout 502, at the next

step 703.

A further method 800 of removing a video window 505), showing live video
NO

data from a particular camera 112-115, from the layout 502, will now be described with

reference to Fig. 8. The method 800 may be implemented as software resident on the hard

disk drive 210 and being controlled in its execution by the processor 205. The method 800

removes the video window 505) from the layout 502 when an operator of the system

100 acknowledges that the video window has appeared in the layout 502.

The method 800 begins at the first step 802, where the processor 205 waits until the

metadata associated with the camera 112-115 no longer matches the query associated with

the layout 502. At the next step 803, the processor 205 waits until the operator has

acknowledged the video window 505) showing live video data from the camera 112-

115. This acknowledgement may typically be performed by clicking on a button on the

layout 502 or by selecting a menu item. Upon the operator acknowledging the video

window 505), at the next step 804, the video window is removed from the layout 502.

A method 900 of selecting a layout will now be described with reference to Fig. 9.

The method 900 may be implemented as software resident on the hard disk drive 210 of

the server 200 and being controlled in its execution by the processor 305.

The method 900 begins at the first step 902, where a layout is selected. For example,

the user may select the layout using the layout selector 506 of the GUI 500 displayed on

the display 214 of the viewer 200. The processor 205 then typically uploads this selection
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to the storage server 300. At the next step 903, the processor 305 processes the layout. In

Sparticular, at step 903, the processor 305 determines one or more of the plurality of

00
cameras 112-115 (or video data sources) that satisfy the criteria associated with the query

corresponding to the selected layout. Video windows 505) for any of the cameras

112-115 that satisfy the criteria of the query are added to the layout. Then at the next step

I 904, if the processor 305 determines that another layout has been selected, the method 900

returns to step 903. Otherwise, the method 900 concludes.

The methods described above can be combined or applied to different cameras 112-

115 as selected by the user.

The metadata is typically stored as a list 401) of attribute-value pairs, as

described above with reference to Fig. 4. Each element such as the element "zone" 405 in

the list 401 can store a single attribute "Level which can be one of a number of

types. The attribute may be a Boolean value, a number or a text string. The elements 

"zone") are updated by the viewer 200 as the metadata changes.

One example of metadata is the location of a particular camera 112-115. For

example, the system 100 may classify the cameras 112-115 by the level of a building

where the cameras 112-115 are located. In this instance, the value of the attribute 

zone) may be a string description of where the camera is situated "Level This

value probably would not change very often.

Another example of metadata used is motion detection on the video data. In this

instance, a difference between sequential frames of video data is determined and when the

level of difference is more than a predetermined threshold then a motion attribute 

"motion") for that camera 112-115 is triggered. Typically a motion detection attribute has a

corresponding Boolean value and when motion is triggered then the attribute value is set to
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"true", as seen in the list 401. Accordingly, video data from one of the plurality of cameras

S112-115 (or video data sources), which meets the criterion (or criteria) of a query, may be
00

selected. The selected video data may then be displayed within a layout associated with

Sthe query.

An example of metadata that is not associated with any particular camera 112-115 is

CI the day of the week. Such metadata is stored in the list 402 that is not associated with any

Scamera 112-115 as an attribute 406 called "day_oftheweek" which has a string value

407 that is the day of the week "Wednesday"). This process is continued for all

metadata that is being monitored.

The length of time a video window 505) showing live video data from a

particular camera 112-115 is displayed on the layout 502 can be related to the camera 112-

115. Each camera 112-115 may be assigned a timeout value (or predetermined threshold

value) by the user and that value is used for the timeout value rather than a global default

timeout value when that camera 112-115 is on the layout 502. The timeout value may be

dependent on relevance of an event motion detection) or priority of the camera 112-

115

In one embodiment, a different weight may be assigned to the various attributes of

metadata in the query associated with the layout 502. In this instance, when metadata

associated with a particular camera 112-115 matches the query associated with the layout

502 then the different weights may be added up to determine the duration of the timeout

for the video window showing live video data from that particular camera 112-115. There

may be multiple ways for the metadata associated with the camera 112-115 to satisfy the

query associated with the layout 502.
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As described above, the video data is displayed by the viewer 200 a first

Scomputer) connected to a network 220 and the selected layout and corresponding query are

00
stored on the viewer 200 the first computer). In another embodiment, the video data

is displayed by the viewer 200 the first computer) connected to the network 220 and

the selected layout and corresponding query are stored on the storage server 300 the

second computer) connected to the network 220. In this instance, the query corresponding
INO

with the layout 502 may be evaluated on the storage server 300 either in part or

completely. The system 100 ensures one viewer 200 is watching each of a set of cameras

112-115 having metadata that match the query by running the query on the storage server

300. The storage server 300 performs all the required actions to run the query on the set of

cameras 112-115 and then when the metadata associated with one of the cameras 112-115

matches the query, the storage server 300 informs one of the viewers 200 that the video

data from that camera 112-115 needs to be viewed. The storage server 300 also instructs

the viewer 200 when the video window associated with that camera 112-115 should be

removed from the layout 502.

In one embodiment, previously recorded video data for a particular camera 112-115

may be viewed on the viewer 200 rather than just live video data from the camera 112-115.

In such an embodiment, when a video window 505) associated with a particular

camera 112-115 is displayed on the layout 502, previously recorded video data for that

camera 112-115 is requested from the storage server 300. The period of recorded video

data that is requested may be defined by a parameter that is stored with the query in the

layout 502. For example, the layout 502 may contain instructions to play back video data

from five seconds before the metadata associated with the camera 112-115 matched the
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criteria of the stored query and the video window for that camera 112-115 was added to the
d

Slayout.
00

In still another embodiment, one video window of a layout may display live video

data from a particular camera while another video window in the layout displays pre-

recorded video data from that camera. For example, as seen in Fig. 13, a camera 1301 may

I be activated, for example, through activation of a sensor associated with the camera 1301.
\O

In this instance, a video window 1302 is added to a layout 1303 to show live video data

from the camera 1301. Further, another video window 1304 is added to the layout 1303 to

display pre-recorded video data for the previous thirty seconds) for the camera 1301.

In still another embodiment, in addition to displaying video windows 505)

showing live video data from cameras matching a query corresponding to a layout, the

query may be configured to show related video data. For example, as seen in Fig. 12,

motion may be detected in the video data captured by a camera 1201. Accordingly, a

video window 1203 is added to layout 1204, showing live video data from the camera

1201. In the example, camera 1205 is associated with the camera 1201 because the

cameras 1205 and 1201 are mounted in the same room. That is, the cameras 1205 and

1201 are physically adjacent to one another. Accordingly, a video window 1206 is added

to the layout 1204 to show live video data from the camera 1205.In still another

embodiment, the query corresponding with the selected layout 502 controls the size of the

video windows 505, 509) in which the video data is displayed.

In another embodiment, when the metadata associated with a particular camera 112-

115 matches the criteria of a query for the layout 502 and the video window 505) for

that camera 112-115 is displayed on the layout 502, another video window 509) from

the same camera 112-115 is also displayed with the video window 509 showing pre-
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O
recorded video data from the thirty (30) seconds prior to determination that the metadata

Sassociated with the camera 112-115 matched the criteria of the query. The described

00
methods allow different layouts having different corresponding queries to be selected by

the user. In one example, as seen in Fig. 11, a layout 1101 includes video windows 1102,

1103 and 1104 displaying live video for all cameras 1105, 1106 and 1107 on Level 

Accordingly, the query associated with the layout 1101 is "Cameras on Level In the
\O

example, a "New" camera 1108 is added. Accordingly, a new video window 1109 is

added to the layout 1101 to show live video data from the newly added camera 1108. In

contrast, layout 1103 includes video windows 1109 and 1110 showing live video data from

all cameras 1109 and 1111 where motion has been detected. Accordingly, the query

associated with the layout 1103 is "Cameras with motion".

The advantages of the methods described above are that the user only sees video

windows that are considered interesting in the context of a current layout. Further, the

layouts, such as the layout 502, are dynamic and are not constrained to predefined

templates. Further, a wider variety of triggers can also be used with the described

methods. For example, any combination of external events a sensor trigger, motion

detection) can be used to trigger a video window to be displayed in a particular layout.

Industrial Applicability

It is apparent from the above that the arrangements described are applicable to the

computer and data processing industries).

The foregoing describes only some embodiments of the present invention, and

modifications and/or changes can be made thereto without departing from the scope and

spirit of the invention, the embodiments being illustrative and not restrictive.
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In the context of this specification, the word "comprising" means "including

Sprincipally but not necessarily solely" or "having" or "including", and not "consisting only
00

of". Variations of the word "comprising", such as "comprise" and "comprises" have

correspondingly varied meanings.
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The claims defining the invention are as follows:

1. A method of displaying video data, said method comprising the steps:

00
generating a plurality of queries for determining from which of a plurality of video data

sources video data is to be displayed;

storing each of the queries;

selecting one of the queries for display;
INO

matching the selected query with metadata from one or more of the plurality of video

data sources; and

displaying the video data from the video data sources that match the query.

2. The method according to claim 1, wherein each of the generated queries is stored

with a corresponding one of a plurality of layouts, each layout representing an arrangement

of one or more video windows for displaying the video data.

3. The method according to claim 2, wherein the video data that matches the query is

displayed in a layout corresponding with the selected query.

4. The method according to claim 3, wherein the video window displaying the video

data matching the query is removed from the corresponding layout after a predetermined

time.

The method according to claim 3, wherein the video window displaying the video

data matching the query is removed from the corresponding layout as soon as the

corresponding video data source no longer satisfies the selected query.
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6. The method according to claim 3, wherein the video window displaying the video

00
data matching the query is removed from the corresponding layout a predetermined period

after the corresponding video data source no longer satisfies the selected query.

7. The method according to claim 3, wherein the video window displaying the video

data matching the query is removed from the corresponding layout as soon as the video

window is acknowledged.

8. The method according to claim 1, wherein different weights are assigned to various

attributes of metadata in the selected query.

9. The method according to claim 1, wherein the video data is displayed by a first

computer connected to a network and the selected layout and corresponding query are

stored on a second computer connected to the network.

The method according to claim 1, wherein the video data is displayed by a first

computer connected to a network and the selected layout and corresponding query are

stored on said first computer.

11. The method according to claim 1, wherein the video data is displayed for a

predetermined period of time.
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12. The method according to claim 1, wherein the selected layout includes settings for0)

determining the size of the video windows in which the video data is displayed.
00

13. The method according to claim 1, wherein the query corresponding with the selected

layout controls the size of the video windows in which the video data is displayed.

14. A method of displaying video data, said method comprising the steps:

generating a plurality of queries for determining from which of a plurality of video data

sources video data is to be displayed;

storing each of the queries with a corresponding one of a plurality of layouts, each

layout representing an arrangement of one or more video windows for displaying video

data;

selecting one of the layouts for display;

matching the query associated with the selected layout with metadata from one or more

of the plurality of video data sources; and

displaying the video data from the video data sources that match the query

corresponding with the selected layout.

A method of displaying video data, said method comprising the steps:

determining a layout for displaying video data, the layout having a corresponding

criterion;

selecting, from one of a plurality of video data sources, video data which meets the

criterion; and

displaying the selected video data within the layout.
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16. An apparatus for displaying video data, said apparatus comprising:

generating means for generating a plurality of queries for determining from which of a
00

plurality of video data sources video data is to be displayed;

O storage means for storing each of the queries;

selection means for selecting one of the queries for display;

N matching means for matching the selected query with metadata from one or more of the

plurality of video data sources; and

display means for displaying the video data from the video data sources that match the

query.

17. An apparatus for displaying video data, said apparatus comprising:

generating means for generating a plurality of queries for determining from which of a

plurality of video data sources video data is to be displayed;

storage means for storing each of the queries with a corresponding one of a plurality of

layouts, each layout representing an arrangement of one or more video windows for

displaying video data;

selection means for selecting one of the layouts for display;

matching means for matching the query associated with the selected layout with

metadata from one or more of the plurality of video data sources; and

display means for displaying the video data from the video data sources that match the

query corresponding with the selected layout.

18. An apparatus for displaying video data, said apparatus comprising:
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determining means for determining a layout for displaying video data, the layout
0)

Shaving a corresponding criterion;
00

selection means for selecting, from one of a plurality of video data sources, video

data which meets the criterion;

\O 5 display means for displaying the selected video data within the layout.

IND

19. A computer readable medium, having a program recorded thereon, where the

program is configured to make a computer execute a procedure to display video data, said

program comprising:

code for generating a plurality of queries for determining from which of a plurality of

video data sources video data is to be displayed;

code for storing each of the queries;

code for selecting one of the queries for display;

code for matching the selected query with metadata from one or more of the plurality

of video data sources; and

code for displaying the video data from the video data sources that match the query.

A computer readable medium, having a program recorded thereon, where the

program is configured to make a computer execute a procedure to display video data, said

program comprising:

code for generating a plurality of queries for determining from which of a plurality of

video data sources video data is to be displayed;
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code for storing each of the queries with a corresponding one of a plurality of layouts,

each layout representing an arrangement of one or more video windows for displaying

video data;

code for selecting one of the layouts for display;

code for matching the query associated with the selected layout with metadata from

one or more of the plurality of video data sources; and

code for displaying the video data from the video data sources that match the query

corresponding with the selected layout.

21. A computer readable medium, having a program recorded thereon, where the

program is configured to make a computer execute a procedure to display video data, said

program comprising:

code for determining a layout for displaying video data, the layout having a

corresponding criterion;

code for selecting, from one of a plurality of video data sources, video data which

meets the criterion; and

code for displaying the selected video data within the layout.

22. A method of displaying video data, said method being substantially as herein before

described with reference to any one of the embodiments as that embodiment is shown in

the accompanying drawings.
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