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(57) ABSTRACT 

A method for performing video analytics includes receiving 
at a source end Video data including first video data relating to 
an event of interest. Using video analytics, other than a data 
compression process, pre-processing of the video data is per 
formed at the source end to reduce the bandwidth requirement 
for transmitting the video data to below a bandwidth limit of 
a Wide Area Network (WAN) over which the video data is to 
be transmitted. The pre-processed video data is transmitted to 
a central server via the WAN, where other video analytics 
processing of the pre-processed video data is performed. 
Based on a result of the other video analytics processing, a 
signal is generated for performing a predetermined action, in 
response to an occurrence of the event of interest at the source 
end. 
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receive video data at a source end 300 

pre-process the video data at the 3O2 
source end using video analytics 

transmit the pre-processed video data via a WAN 304 

perform other video analytics on the 306 
pre-processed video data 

3O8 based on result of the other video analytics, 
generate a signal for performing an action 

Fig. 3 
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receive video data at Source end 400 

pre-process video data at source end to format 
different portions of the video data differently 

transmit pre-processed video data to central server 

perform other video analytics on the 
pre-processed video data 

based on result of the other video analytics, 408 
generate signal for performing an action 

Fig. 4 
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receive video data at Source end 500 

perform first video analytics on the 5O2 
video data at the Source end 

transmit a portion of the video data containing 504 
an event of interest to a central location 

506 perform second video analytics on 
the portion of the video data 

Fig. 5 
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VIDEO ANALYTCS WITH 
PRE-PROCESSING AT THE SOURCE END 

FIELD OF THE INVENTION 

0001. The instant invention relates generally to video ana 
lytics. More particularly, the instant invention relates to using 
Video analytics at the source end for pre-processing video 
data prior to transmitting the video data across a Wide Area 
Network such as for instance the Internet. 

BACKGROUND OF THE INVENTION 

0002 Modern security and surveillance systems have 
come to rely very heavily on the use of video surveillance 
cameras for the monitoring of remote locations, entry/exit 
points of buildings or other restricted areas, and high-value 
assets, etc. The majority of Surveillance video cameras that 
are in use today are analog. Analog video Surveillance sys 
tems run coaxial cable from closed circuit television (CCTV) 
cameras to centrally located videotape recorders or hard 
drives. Increasingly, the resultant video footage is com 
pressed on a digital video recorder (DVR) to save storage 
space. The use of digital video systems (DVS) is also increas 
ing; in DVS, the analog video is digitized, compressed and 
packetized in IP, and then streamed to a server. 
0003 More recently, IP-networked digital video systems 
have been implemented. In this type of system the surveil 
lance video is encoded directly on a digital camera, in H.264 
or another suitable standard for video compression, and is 
sent over Ethernet at a bit rate. This transition from analog to 
digital video is bringing about long-awaited benefits to Secu 
rity and Surveillance systems, largely because digital com 
pression allows more video data to be transmitted and stored. 
Of course, a predictable result of capturing larger amounts of 
video data is that more personnel are required to review the 
video that is provided from the video surveillance cameras. 
Advantageously, storing the video can reduce the amount of 
video data that is to be reviewed, since the motion vectors and 
detectors that are used in compression can be used to elimi 
nate those frames with no significant activity. However, since 
motion vectors and detectors offer no information as to what 
is occurring, someone still must physically screen the cap 
tured video to determine Suspicious activity. 
0004. The market is currently seeing a migration toward 
IP-based hardware edge devices with built-in video analytics, 
Such as IP cameras and encoders. Video analytics electroni 
cally recognizes the significant features within a series of 
frames and allows the system to issue alerts or take other 
actions when specific types of events occur, thereby speeding 
real-time security response, etc. Automatically searching the 
captured video for specific content also relieves personnel 
from tedious hours of reviewing the video, and decreases the 
number of personnel that is required to screen the video. 
Furthermore, when Smart cameras and encoders process 
images at the edge, they record or transmit only important 
events, for example only when someone enters a predefined 
area that is under Surveillance. Such as a perimeter along a 
fence. Accordingly, deploying an edge device is one method 
to reduce the strain on a network in terms of system require 
ments and bandwidth. 
0005. Unfortunately, deploying smart cameras and 
encoders at the edge carries a significantly higher cost pre 
mium compared to deploying a similar number of basic digi 
tal or analog cameras. Furthermore, since the analytics within 
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the cameras is designed into the cameras there is a tradeoff 
between flexibility and cost, with higher cost solutions pro 
viding more flexibility. In essence, to Support changing func 
tionality requires a new camera. 
0006 Greater flexibility and lower cost may also be 
achieved when video data is streamed locally to a centralized 
resource for video analytics processing. International patent 
publication number WO 2008/092255, which was published 
on 7 Aug. 2008, discloses a task-based video analytics pro 
cessing approach in which video data is streamed from IP 
cameras or video recorders at the edge to shared co-located 
Video analytics resources via a Local Area Network. In par 
ticular, a video analytics task manager routes video analytics 
tasks to a shared video analytics resource in response to a 
Video analytics task request. The shared video analytics 
resource obtains video data to be analyzed in response to 
receipt of the video analytics task, and performs requested 
video analytics on the obtained video data. Since the video 
data is transmitted via a LAN, which is limited to a relatively 
Small geographic area, it is a relatively simple matter to pro 
vide a network between the edge devices and the centralized 
processing facilities that has sufficient bandwidth to accom 
modate large amounts of video data. Unfortunately, Such a 
system cannot be expanded easily to include very many addi 
tional edge devices since the processing capabilities of the 
system within the LAN are finite. Similarly, the ability to 
perform multiple video analytics functions in parallel is lim 
ited by the processing capabilities of the system. Simply 
adding more servers to process the video data from additional 
edge devices, or to process video data using a plurality of 
different video analytics engines, is very expensive in terms 
of capital investment and in terms of the additional ongoing 
maintenance, Support and upgrading that is required. 
0007 Accordingly, it would be advantageous to provide a 
method and system that overcomes at least some of the above 
mentioned limitations. 

SUMMARY OF EMBODIMENTS OF THE 
INVENTION 

0008. In accordance with an aspect of the invention there 
is provided a method comprising: receiving at a source end 
Video data including first video data relating to an event of 
interest captured using a video camera disposed at the source 
end; using video analytics other than a data compression 
process, pre-processing the video data at the Source end to 
reduce the bandwidth requirement for transmitting the video 
data to below a bandwidth limit of a Wide Area Network 
(WAN) over which the video data is to be transmitted; trans 
mitting the pre-processed video data to a central server via the 
WAN: performing other video analytics processing of the 
pre-processed video data at other than the source end; and, 
based on a result of the other video analytics processing, 
generating a signal for performing a predetermined action in 
response to an occurrence of the event of interest at the source 
end. 
0009. In accordance with an aspect of the invention there 

is provided a method comprising: receiving video data at a 
Source end, the video data including video data relating to an 
event of interest captured using a video camera disposed at 
the source end; using video analytics other than a data com 
pression process, pre-processing the video data at the Source 
end such that a first portion of the video data in which the 
event of interest is detected is formatted differently than a 
second portion of the video data in which the event of interest 
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is other than detected; transmitting the pre-processed video 
data from the source end to a central server via a Wide Area 
Network (WAN); performing other video analytics process 
ing of the pre-processed video data at other than the Source 
end; and, based on a result of the other video analytics, gen 
erating a signal for performing a predetermined action in 
response to an occurrence of the event of interest at the Source 
end. 
0010. In accordance with an aspect of the invention there 

is provided a method receiving video data at a source end, the 
Video data including video data relating to an event of interest 
captured using a video camera disposed at the source end; 
performing first video analytics on the video data using a first 
processor disposed at the source end, the first video analytics 
for detecting the event of interest in a portion of the video 
data; independence upon detecting the event of interest in the 
portion of the video data, providing the portion of the video 
data via a Wide Area Network (WAN) from the source end to 
a second processor disposed at a central location; and, per 
forming second video analytics processing on the portion of 
the video data using the second processor, the second video 
analytics for determining predetermined information relating 
to the event of interest. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0011 Exemplary embodiments of the invention will now 
be described in conjunction with the following drawings, 
wherein similar reference numerals denote similar elements 
throughout the several views, in which: 
0012 FIG. 1 is a simplified block diagram of a system that 

is Suitable for implementing a method according to an 
embodiment of the instant invention; 
0013 FIG. 2 is a simplified block diagram of a system that 

is Suitable for implementing a method according to an 
embodiment of the instant invention; 
0014 FIG. 3 is a simplified flow diagram of a method 
according to an embodiment of the instant invention; 
0015 FIG. 4 is a simplified flow diagram of a method 
according to an embodiment of the instant invention; and, 
0016 FIG. 5 is a simplified flow diagram of a method 
according to an embodiment of the instant invention. 

DETAILED DESCRIPTION OF EMBODIMENTS 
OF THE INVENTION 

0017. The following description is presented to enable a 
person skilled in the art to make and use the invention, and is 
provided in the context of a particular application and its 
requirements. Various modifications to the disclosed embodi 
ments will be readily apparent to those skilled in the art, and 
the general principles defined herein may be applied to other 
embodiments and applications without departing from the 
Scope of the invention. Thus, the present invention is not 
intended to be limited to the embodiments disclosed, but is to 
be accorded the widest scope consistent with the principles 
and features disclosed herein. 
0018. Throughout the description of the embodiments of 
the instant invention, and in the appended claims, the follow 
ing definitions are to be accorded to the following terms: 
0019 Video analytics is defined as any technology used to 
analyze video for specific data, behavior, objects or attitude. 
Typically, video analytics includes both video content analy 
sis and inference processing. Some specific and non-limiting 
examples of video analytics applications include: counting 
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the number of pedestrians entering a door or a geographic 
region; determining the location, speed and direction of 
travel; identifying Suspicious movement of people or assets; 
license plate identification; and evaluating how long a pack 
age has been left in an area. 
0020. A data compression process is defined as encoding 
information using fewer bits than an unencoded representa 
tion would use, through the use of specific encoding schemes. 
Video data that are encoded at a source end using a data 
compression process are useful only after being decoded 
Subsequently at a destination end. Some non-limiting 
examples of data compression processes for video data 
include MPEG-4 and H.264. Data compression processes do 
not rely upon detecting an event of interest in the video data. 
0021 Pre-processing is defined as using video analytics to 
detect an event of interest in video data prior to transmitting 
the video data from a source end to a destination end via a 
Wide Area Network (WAN). Some non-limiting examples of 
a WAN include: a computer network such as the Internet of 
the World Wide Web; a cellular telephone network, a Wi-Fi 
network, a satellite communication network, etc. Pre-pro 
cessing further includes at least one of i) formatting differ 
ently a first portion of the video data in which the event of 
interest is detected compared to a second other portion of the 
video data in which the event of interest is other than detected; 
and, ii) reducing the bandwidth requirement for transmitting 
the video data. In at least one embodiment, pre-processing 
reduces directly the bandwidth requirement for transmitting 
the video data below a bandwidth limit of a network over 
which the video data is to be transmitted. Some non-limiting 
examples of pre-processing include: cropping regions of the 
video data that relate to other than the event of interest; 
blanking out or varying a color depth of portions of the video 
data that relate to other than the event of interest; providing 
portions of the video data that relate to other than the event of 
interest at a lower resolution than is used for portions of the 
video data that relate to the event of interest; and, providing 
portions of the video data that relate to other than the event of 
interest at a lower frame rate than is used for portions of the 
video data that relate to the event of interest. 

(0022. As discussed supra with reference to WO 2008/ 
092255, the limited processing resources that are available 
within a LAN prevents the expansion of video analytics 
monitoring systems beyond a certain, relatively small number 
of edge devices. In general, a system operating over a LAN is 
designed to work with a known number of edge devices, such 
as IP network cameras, which stream video data to a local 
processing resource via a fiber optic network or another high 
bandwidth communication medium. Some room for expan 
sion may be designed into the system by providing more 
processing capability than is needed initially, but this 
approach increases the initial cost and the amount of expan 
sion that is supported is still limited. Furthermore, every 
client is required to deploy, operate and maintain a separate 
system, including edge devices, LAN and processing 
SOUCS. 

0023. An alternative approach contemplates moving the 
processing infrastructure away from the client's local net 
work and “into the cloud Cloud computing is a general term 
for anything that involves delivering hosted services over the 
Internet. A cloud service has three distinct characteristics that 
differentiate it from traditional hosting: it is sold on demand, 
typically by the minute or the hour; it is elastic, a user can have 
as much or as little of a service as they want at any given time; 
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and the service is fully managed by the provider, the client 
needs nothing but a terminal with Internet access. Examples 
of terminals include mobile phones, personal computers, IP 
TVs, etc. Moving the video analytics processing into the 
cloud may reduce a client's initial capital expenditure, avoid 
the need for the client to maintain a local server farm, while at 
the same time providing available additional processing capa 
bility to Support significant expansion and flexibility of a 
client's video analytics monitoring system. Furthermore, 
cloud computing as applied to video analytics Supports par 
allel processing with multiple different video analytics 
engines and/or hierarchal processing with different video 
analytics engines. In addition, Some video analytics process 
ing may be “farmed out” to third parties if specialized video 
analytics engines are required. 
0024. In many instances; modern IP network video cam 
eras Support high definition video formats that result in very 
large amounts of video data being captured. Even the amount 
of video data that is captured by VGA cameras can be signifi 
cant in a monitoring system of moderate size. Unfortunately, 
the bandwidth that is available across a WAN such as the 
Internet is limited and cannot be increased easily. A major 
obstacle to the adoption of cloud computing for video analyt 
ics has been the inability to transmit the video data across the 
WAN to the centralized video analytics processing resources, 
due to the limited bandwidth of the WAN. In the description 
that follows, methods and systems are described in which 
pre-processing of video data using video analytics at the 
source end is performed to reduce the amount of video data 
being sent to the centralized video analytics processing 
resources via the WAN. According to at least some of the 
described embodiments, the pre-processed video data is 
enhanced to be more useful when Subsequent video analytics 
processing is performed “in the cloud.” 
0025 Referring now to FIG. 1, shown is a schematic block 
diagram of a system that is suitable for implementing a 
method according to an embodiment of the instant invention. 
The system 100 includes a video source 102, which is 
deployed at a source end for monitoring a known field of view 
(FOV). For example, the video source 102 monitors one of a 
parking lot, an entry/exit point of a building, and an auto 
mated teller machine (ATM). By way of a specific and non 
limiting example, the video source 102 is a network IP camera 
with onboard video analytics capabilities, such as for instance 
an AXIS 211M Network Camera or another similar device. 
Alternatively, the video source 102 is a “dumb' IP camera or 
an analogue video camera, coupled with a not illustrated 
Video encoder and/or a local video analytics engine. The 
video source 102 is in communication with a central server 
108 via gateway 104 and Wide Area Network (WAN) 106, 
Such as for instance the Internet of the WorldWideWeb. In the 
system that is shown in FIG. 1, central server 108 comprises 
one or more processors for performing video analytics pro 
cessing of video data that is provided from the video source 
102 via WAN 106. 
0026. Optionally, the system 100 includes a video storage 
device 110. By way of a specific and non-limiting example, 
the video storage device 110 is one of a digital video recorder 
(DVR), a network video recorder (NVR), or a storage device 
in a box with a searchable file structure. Optionally, the video 
storage device 110 is local to the source end. Optionally, the 
video storage device 110 is local to the central server 108. 
0027. The system 100 optionally includes a workstation 
112, including a not illustrated processor portion, a display 
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device and an input device. The optional workstation 112 is in 
communication with server 108 for Supporting end-user con 
trol and video review functions. Alternatively, the server 108 
and the optional workstation 112 are combined, comprising 
for instance a personal computer including a display and an 
input device. Optionally, a computer 114 is provided in com 
munication with the WAN 106 for supporting remote access 
of the video data that is provided by the video source 102. For 
instance, a user uses a web browser application that is in 
execution on computer 114 for monitoring portions of the 
video data that are provided by the video source 102. Option 
ally, the computer 114 is a personal computer located at the 
source end, or virtually anywhere else in the world. Alterna 
tively, the computer 114 is a mobile electronic device, such as 
for instance one of a cell phone, a Smartphone, a PDA, or a 
laptop computer, etc. 
(0028. Optionally, the video source 102 connects to WAN 
106 without the gateway 104. Optionally more than one video 
Source is provided in communication with the central server 
108. For instance, a second video source 116 optionally is 
provided in communication with central server 108 via 
optional gateway 118 and WAN 106. Optionally, the second 
video source 116 is the same type as video source 102. Alter 
natively the second video source 116 is a different type than 
video source 102. Optionally, the first video source 102 is 
associated with a first client and the second video source 116 
is associated with a second client. Accordingly, plural video 
Sources associated with more than one client are able to 
transmit video data over WAN 106 to a shared central pro 
cessing facility, e.g. central server 108, which is capable of 
performing different video analytics processing according to 
the individual needs of each client. Further optionally, the 
video source 102 and/or 116 comprises a plurality of separate 
Video sources disposed at the Source end and connected to 
gateway 104 or 118 via a not illustrated router. In this latter 
case, the plurality of separate video sources optionally 
includes video sources that are all of the same type, or that are 
of mixed types. 
0029 Referring now to FIG. 2, shown is a schematic block 
diagram of another system that is Suitable for implementing a 
method according to an embodiment of the instant invention. 
The system 200 includes a video source 102, which is 
deployed at a source end for monitoring a known field of view 
(FOV). For example, the video source 102 monitors one of a 
parking lot, an entry/exit point of a building, and an auto 
mated teller machine (ATM). By way of a specific and non 
limiting example, the video source 102 is a network IP camera 
with onboard video analytics capabilities, such as for instance 
an AXIS 211M Network Camera or another similar device. 
Alternatively, the video source 102 is a “dumb' IP camera or 
an analogue video camera, coupled with a not illustrated 
Video encoder and/or a local video analytics engine. Video 
source 102 is in communication with a central server 108 via 
gateway 104 and Wide Area Network (WAN) 106, such as for 
instance the Internet of the World WideWeb. Central server 
108 is further in communication with a plurality of video 
analytics engines 120-124, which are indicated in FIG. 2 as 
Video Analytics 1 120, Video Analytics 2 122 and Video 
Analytics 3124. In the example that is illustrated in FIG. 2, 
the central server 108 provides the video data to the plurality 
of video analytics engines 120-124 over a Local Area Net 
work (LAN). Alternatively, the central server 108 provides 
the video data to the plurality of video analytics engines 
120-124 over one or more of: a WAN: a wireless communi 
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cation channel Such as a cellular telephone network, Blue 
tooth, a Wi-Fi network, etc.; or a direct connection Such as a 
fiber optic cable or coaxial cable, etc. 
0030) Referring still to FIG. 2, each of the different video 
analytics engines 120-124 performs a different video analyt 
ics function. By way of a specific and non-limiting example, 
Video Analytics 1120 detects a vehicle within a data frame, 
Video Analytics 2 122 detects the vehicle license plate 
within a data frame, and Video Analytics 3 124 reads the 
license plate characters. By way of another specific and non 
limiting example, Video Analytics 1 120 determines a num 
ber of people within a data frame, Video Analytics 2 122 
detects loitering behavior within a data frame, and Video 
Analytics 3 124 performs facial recognition. As will be 
apparent to one of skill in the art, different monitoring or 
Surveillance applications require different video analytics 
engines and/or a different number of video analytics engines. 
Optionally, some or all of the video analytics engines 120-124 
are fee-per-use-based or Subscription based. 
0031 Optionally, the system 200 includes a video storage 
device 110. By way of a specific and non-limiting example, 
the video storage device 110 is one of a digital video recorder 
(DVR), a network video recorder (NVR), or a storage device 
in box with a searchable file structure. Optionally, the video 
storage device 110 is local to the source end. Optionally, the 
video storage device 110 is local to the central server 108. 
0032. The system 200 optionally includes a workstation 
112, including a not illustrated processor portion, a display 
device and an input device, which is in communication with 
server 108 for supporting end-user control and video review 
functions. Alternatively, the server 108 and the workstation 
112 are combined, comprising for instance a personal com 
puter including a display and an input device. Optionally, a 
computer 114 is provided in communication with the WAN 
106 for supporting remote access of the video data that is 
provided by the video source 102. For instance, a user uses a 
web browser application that is in execution on computer 114 
for monitoring portions of the video data that are provided by 
the video source 102. Optionally, the computer 114 is a per 
Sonal computer located at the Source end or virtually any 
where else in the world. Alternatively, the computer 114 is a 
mobile electronic device, such as for instance one of a cell 
phone, a Smartphone, a PDA, or a laptop computer. 
0033) Optionally, the video source 102 connects to WAN 
106 without the gateway 104. Optionally more than one video 
Source is provided in communication with the central server 
108. For instance, a second video source 116 optionally is 
provided in communication with central server 108 via 
optional gateway 118 and Wide Area Network (WAN) 106. 
Optionally, the second video source 116 is the same type as 
video source 102. Alternatively the second video source 116 
is a different type than video source 102. Optionally, the first 
video source 102 is associated with a first client and the 
second video source 116 is associated with a second client. 
Accordingly, plural video sources associated with more than 
one client are able to transmit video data over WAN 106 to a 
shared central processing facility, e.g. central server 108, 
which is capable of performing different video analytics pro 
cessing according to the individual needs of each client. Fur 
ther optionally, the video source 102 and/or 116 comprises a 
plurality of separate video sources disposed at the source end 
and connected to gateway 104 or 118 via a not illustrated 
router. In this latter case, the plurality of separate video 
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Sources optionally includes video sources that are all of the 
same type, or that are of mixed types. 
0034. A method according to an embodiment of the instant 
invention is described with reference to the simplified flow 
diagram shown in FIG. 3, and with reference to the systems 
shown in FIG. 1 and FIG. 2. At 300 video data is received at 
a source end, the video data including video data relating to an 
event of interest captured using a video camera disposed at 
the Source end. For instance, the video camera captures video 
data at a known frame rate, typically 30 FPS. At 302 the video 
data is pre-processed at the source end using video analytics 
other than a compression algorithm. In particular, the pre 
processing reduces the bandwidth requirement for transmit 
ting the video data by an amount that is Sufficient to result in 
a data stream that requires an amount of bandwidth below a 
bandwidth limit of WAN 106. When the pre-processed video 
data is also compressed prior to being transmitted via the 
WAN 106, then the reduction of the bandwidth requirement 
for transmitting the video data is described as a combination 
of a first reduction due to pre-processing using other than a 
compression algorithm and a second reduction due to the 
Subsequent compression of the pre-processed video data 
using a suitable compression standard Such as for instance 
MPEG-4 or H.264. Alternatively, when the pre-processed 
Video data is not compressed prior to being transmitted via the 
WAN 106, then the reduction of the bandwidth requirement 
for transmitting the video data is due entirely to pre-process 
ing using other than a compression algorithm. In both cases, 
transmission of the pre-processed video data does not result 
in a bandwidth limit of the WAN being exceeded. 
0035. At 304 the pre-processed video data is transmitted 
from the video source 102 to the central server 108 via the 
WAN 106, without exceeding the bandwidth limit of the 
WAN 106. At 306 the pre-processed video data is subjected to 
additional video analytics processing. Referring now to the 
system shown in FIG. 1, the additional video analytics pro 
cessing is performed using a not illustrated processor of cen 
tral server 108. Optionally, the central server 108 has access 
to a plurality of different video analytics engines, which may 
be selected individually for performing the additional video 
analytics processing of the pre-processed video data. Alter 
natively, the central server 108 comprises a plurality of sepa 
rate processors, each processor capable of performing differ 
ent video analytics processing of the pre-processed video 
data. Referring now to the system shown in FIG. 2, the addi 
tional video analytics processing is performed using at least 
one of the video analytics engines 120-124. By way of a 
specific and non-limiting example, the central server 108 
accesses a database containing information that specifies to 
which video analytics engine the pre-processed data originat 
ing from a particular source is to be sent. Alternatively, the 
central server 108 performs video analytics on the pre-pro 
cessed video data and then provides the pre-processed video 
data to one of the video analytics engines 120-124 in depen 
dence upon a result of the video analytics. At 308, based on a 
result of the additional video analytics, a signal is generated 
for performing a predetermined action in response to an 
occurrence of the event of interest at the source end. 
0036) Several non-limiting examples of a predetermined 
action include: generating an alert; forwarding at least a por 
tion of the video data for review by a human operator; storing 
at least a portion of the video data; and, providing at least a 
portion of the video data to another video analytics engine for 
further processing. Further optionally, the predetermined 
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action comprises a control signal for controlling a system. For 
example, a doorbell is controlled in dependence upon recog 
nizing a person standing at the door. Alternatively, a control 
signal is provided to an alarm system such that the alarm is 
Sounded upon detecting a security risk or emergency situa 
tion. Further alternatively, the control signal is one of many 
signals that are grouped for controlling a more complex deci 
sion making process. For example, the video analytics deter 
mines a likelihood of a fire and based on its result and the 
result of other sensors such as a temperature sensor, a CO 
detector, and a Smoke detector. Optionally, the alert is a 
human intelligible alert provided to an indicated user. Option 
ally, the alert is provided via a wireless communications 
channel to a portable electronic device associated with the 
indicated user. Further optionally, providing the alert com 
prises providing at least a portion of the video data relating to 
the event of interest, for being displayed to the indicated user. 
Additionally, the predetermined action may include billing 
for usage of a fee-based video analytics engine. 
0037 Optionally, the video source 102 inserts into the 
transmission of the pre-processed video data at least a pre 
processing result, other than the video data itself, relating to a 
result of pre-processing the video data. Optionally, the central 
server 108 selects a suitable video analytics engine for further 
processing the pre-processed video databased on the at least 
a pre-processing result. By way of a specific and non-limiting 
example, the video source 102 pre-processes the video data 
using a video analytics engine for detecting an event of inter 
est comprising the location, speed and direction of a vehicle 
in the video data. The video source 102 then provides pre 
processed video data including at least a pre-processing result 
in the form of metadata describing the event of interest that 
was detected using video analytics. Alternatively, the meta 
data specifies a particular video analytics engine to be used to 
perform additional video analytics processing of the pre 
processed data. The pre-processed video data is then trans 
mitted via WAN 106 to the central server 108. The central 
server 108 interprets the metadata, and based thereon a video 
analytics engine is selected for performing the additional 
Video analytics processing of the pre-processed data. 
0038 A method according to another embodiment of the 
instant invention is described with reference to the simplified 
flow diagram shown in FIG. 4, and with reference to the 
systems shown in FIG. 1 and in FIG. 2. At 400 video data is 
received at a source end, the video data including video data 
relating to an event of interest captured using a video camera 
disposed at the Source end. For instance, the video camera 
captures video data at a known frame rate, typically 30 FPS. 
At 402 the video data is pre-processed at the Source end using 
Video analytics other than a compression algorithm. In par 
ticular, video analytics is used to detect a predetermined event 
of interest in the video data. The video data is pre-processed 
such that a first portion of the video data in which the event of 
interest is detected is formatted differently than a second 
portion of the video data in which the event of interest is other 
than detected. In general, the effect of pre-processing is to 
reduce the data size of the first portion of the video data by an 
amount that is sufficient to result in a video data stream, 
including the first portion of the video data and the second 
portion of the video data, that requires an amount of band 
width below abandwidth limit of WAN 106. By way of some 
specific and non-limiting examples, frames that do not con 
tain the event of interest are formatted at a lower resolution 
than frames that contain the event of interest, or background 
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regions in a frame are provided at lower resolution than fore 
ground regions relating to the event of interest in the same 
frame, wherein foreground is typically defined as a region 
wherein the event of interest is discernible or whereinfurther 
processing is to be performed. At 404 the pre-processed video 
data is transmitted to central server 108 via WAN 106. At 406 
the pre-processed video data is subjected to additional video 
analytics processing. Referring to the system shown in FIG. 
1, the additional video analytics processing is performed 
using a not illustrated processor of central server 108. Option 
ally, the central server 108 has access to a plurality of different 
Video analytics engines, which may be selected individually 
for performing the additional video analytics processing of 
the pre-processed video data. Alternatively, the central server 
108 comprises a plurality of separate processors, each pro 
cessor capable of performing different video analytics pro 
cessing of the pre-processed video data. Referring to the 
system shown in FIG. 2, the additional video analytics pro 
cessing is performed using at least one of the video analytics 
engines 120-124. By way of a specific and non-limiting 
example, the central server 108 accesses a database contain 
ing information that specifies to which Video analytics engine 
the pre-processed data originating from a particular source is 
to be sent. Alternatively, the central server 108 performs video 
analytics on the pre-processed video data and then provides 
the pre-processed video data to one of the video analytics 
engines 120-124 in dependence upon a result of the video 
analytics. Further alternatively, the central server 108 per 
forms video analytics on the pre-processed video data and 
then provides the pre-processed video data to one of the video 
analytics engines 120-124 in dependence upon a result of the 
video analytics and previously stored data. At 408, based on a 
result of the additional video analytics, a signal is generated 
for performing a predetermined action in response to an 
occurrence of the event of interest at the source end. 
0039. Several non-limiting examples of a predetermined 
action include: generating an alert; forwarding at least a por 
tion of the video data for review by a human operator, storing 
at least a portion of the video data; and, providing at least a 
portion of the video data to another video analytics engine for 
further processing. Further optionally, the predetermined 
action comprises a control signal for controlling a system. For 
example, a doorbell is controlled in dependence upon recog 
nizing a person standing at the door. Alternatively, a control 
signal is provided to an alarm system Such that the alarm is 
Sounded upon detecting a security risk or emergency situa 
tion. Further alternatively, the control signal is one of many 
signals that are grouped for controlling a more complex deci 
sion making process. For example, the video analytics deter 
mines a likelihood of a fire and based on its result and the 
result of other sensors such as a temperature sensor, a CO 
detector, and a Smoke detector. Optionally, the alert is a 
human intelligible alert provided to an indicated user. Option 
ally, the alert is provided via a wireless communications 
channel to a portable electronic device associated with the 
indicated user. Further optionally, providing the alert com 
prises providing at least a portion of the video data relating to 
the event of interest, for being displayed to the indicated user. 
Additionally, the predetermined action may include billing 
for usage of a fee-based video analytics engine. 
0040. A method according to another embodiment of the 
instant invention is described with reference to the simplified 
flow diagram shown in FIG. 5, and with reference to the 
systems shown in FIG. 1 and in FIG. 2. At 500 video data is 
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received at a source end, the video data including video data 
relating to an event of interest captured using a video camera 
disposed at the Source end. For instance, the video camera 
captures video data at a known frame rate, typically 30 FPS. 
At 502 first video analytics is performed on the video data 
using a first processor disposed at the source end, the first 
Video analytics for detecting the event of interest in a portion 
of the video data. At 504, in dependence upon detecting the 
event of interest in the portion of the video data, the portion of 
the video data is provided via WAN 106 to a second processor 
disposed at a central location. In particular, abandwidth of the 
portion of the video data is less than a bandwidth limit of the 
WAN 106 across which the video data is transmitted. At 506 
second video analytics is performed on the portion of the 
Video data using the second processor at the central location, 
the second video analytics for determining information relat 
ing to the event of interest, the determination performed in a 
predetermined fashion. 
0041. By way of a specific and non-limiting example, the 

first video analytics locates a vehicle license plate within 
Video data captured using a video camera that monitors a 
parking lot entrance. Optionally, a predetermined number of 
frames of the video data, Such as for instance one frame, is 
transmitted to the central location via WAN 106, where sec 
ond video analytics is performed for determining the license 
plate number. Optionally, an area of each frame outside of a 
region that contains the identified license plate is cropped, 
Such that only the region of video data that contains the 
identified license plate is transmitted to the central location 
via WAN 106, where second video analytics is performed for 
determining the license plate number. Optionally, the first 
Video analytics selects a frame with a Suitable license plate 
image. Thus bandwidth is reduced since only one or a few 
frames having a suitable quality relative to the other frames is 
transmitted. Optionally, the frames are all stored local to the 
Source until the second video analytics is successfully com 
pleted. Upon completion of the second video analytics, the 
frames are discarded. Alternatively, upon completion some or 
all of the frames are stored in non-volatile memory. Further 
alternatively, when the second analytics is completed unsuc 
cessfully, more frames are provided from the local storage to 
the central location via the WAN 106 for second video ana 
lytics. Upon Successful completion, the frame or frames 
needed to extract the license plate are known and are option 
ally stored for later retrieval. For example, the necessary 
frames and the result are stored in association one with 
another as evidence and conclusion. 
0042) Numerous other embodiments may be envisaged 
without departing from the scope of the invention. 

1. A method comprising: 
receiving at a source end video data including first video 

data relating to an event of interest captured using a 
Video camera disposed at the Source end; 

using video analytics other than a data compression pro 
cess, pre-processing the video data at the source end to 
reduce the bandwidth requirement for transmitting the 
video data to below a bandwidth limit of a Wide Area 
Network (WAN) over which the video data is to be 
transmitted; 

transmitting the pre-processed video data to a central 
server via the WAN: 

performing other video analytics processing of the pre 
processed video data at other than the source end; and, 
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based on a result of the other video analytics processing, 
generating a signal for performing a predetermined 
action in response to an occurrence of the event of inter 
est at the source end. 

2. A method according to claim 1, wherein the other video 
analytics is performed using a processor of the central server. 

3. A method according to claim 1, comprising transmitting 
the pre-processed video data from the central server to a first 
Video analytics engine selected from a plurality of available 
Video analytics engines. 

4. A. method according to claim 3 comprising transmitting 
from the source end to the central server pre-processing 
results, other than the video data itself, relating to a result of 
pre-processing the video data, and wherein the first video 
analytics engine is selected based on the pre-processing 
results. 

5. A method according to claim 3, wherein the first video 
analytics engine performs the other video analytics. 

6. A method according to claim 1, wherein pre-processing 
the video data comprises cropping a portion of the video data. 

7. A method according to claim 1, wherein pre-processing 
the video data comprises varying a color depth of a portion of 
the video data. 

8. A method according to claim 1, wherein pre-processing 
the video data comprises providing a portion of the video data 
containing the event of interest at a higher resolution than a 
portion of the video data that does not contain the event of 
interest. 

9. A method according to claim 1, wherein pre-processing 
the video data comprises providing a portion of the video data 
containing the event of interest at a higher frame rate than a 
portion of the video data that does not contain the event of 
interest. 

10. A method according to claim 1, wherein pre-processing 
the video data comprises compressing the video data using a 
data compression process, based on video analytics other than 
the data compression process. 

11. A method according to claim 1, wherein the signal is for 
generating one of an alert and a control signal. 

12-17. (canceled) 
18. A method comprising: 
receiving video data at a source end, the video data includ 

ing video data relating to an event of interest captured 
using a video camera disposed at the Source end; 

using video analytics other than a data compression pro 
cess, pre-processing the video data at the source end 
such that a first portion of the video data in which the 
event of interest is detected is formatted differently than 
a second portion of the video data in which the event of 
interest is other than detected; 

transmitting the pre-processed video data from the Source 
end. to a central server via a Wide Area Network (WAN); 

performing other video analytics processing of the pre 
processed video data at other than the source end; and, 

based on a result of the other video analytics, generating a 
signal for performing a predetermined action in 
response to an occurrence of the event of interest at the 
Source end. 

19. A method according to claim 18, wherein pre-process 
ing reduces the bandwidth requirement for transmitting the 
second portion of the video data, Such that a time-averaged 
bandwidth requirement of the pre-processed video data is 
lower than a bandwidth limit of the WAN over which the 
pre-processed video data is to be transmitted. 
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20. A method according to claim 18, wherein pre-process 
ing comprises applying a first data compression process to the 
first portion of the video data and applying a second data 
compression process to the second portion of the video data, 
the first data compression process different than the second 
data compression process. 

21. A method according to claim 20, wherein the first data 
compression process is a lossless data compression process 
and the second data compression process is a lossy data 
compression process. 

22. A method according to claim 18, wherein pre-process 
ing of the video data is performed for enhancing the first 
portion of the video data for being processed by the additional 
Video analytics. 

23. A method according to claim 18, wherein pre-process 
ing of the video data is performed for transmitting the first 
portion of the video data at a higher framerate than the second 
portion of the video data. 

24. A method according to claim 18, wherein pre-process 
ing of the video data is performed for transmitting the first 
portion of the video data at a higher resolution than the second 
portion of the video data. 
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25. A method according to claim 18, wherein the signal is 
for generating an alert. 

26-31. (canceled) 
32. A method comprising: 
receiving video data at a source end, the video data includ 

ing video data relating to an event of interest captured 
using a video camera disposed at the Source end; 

performing first video analytics on the video data using a 
first processor disposed at the source end, the first video 
analytics for detecting the event of interestina portion of 
the video data; 

in dependence upon detecting the event of interest in the 
portion of the video data, providing the portion of the 
video data via a Wide Area Network (WAN) from the 
Source end to a second processor disposed at a central 
location; and, 

performing second video analytics processing on the por 
tion of the video data using the second processor, the 
second video analytics for determining predetermined 
information relating to the event of interest. 

33-44. (canceled) 




