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ABSTRACT

Deploying Video Analytics in operational environn®is extremely challenging. This paper presentsthodological
approach developed by thédeo Surveillance and Biometrics Section (VSB) of the Science and Engineering Dinete
(S&E) of the Canada Border Services Agency (CBRAjesolve these problems. A three-phase approaghatbole VA
deployment within an operational agency is preserard theVideo Analytics Platform and Testbed (VAP/VAT)
developed by the VSB section is introduced. In taoldito allowing the integration of third party amdhouse built VA
codes into an existing video surveillance infrastinee, VAP/VAT also allows the agency to conduct umbiased
performance evaluation of the cameras and VA so#@wavailable on the market. VAP/VAT consists of two
componentsEventCapture, which serves to Automatically detect a “VisualelY', and EventBrowser, which serves to
Display & Peruse of “Visual Details” captured aettVisual Event”. To deal with Open architecturevesll as with
Closed architecture cameras, two video-feed captoeehanisms have been developed within EventCapture
componentiPCamCapture andScreenCapture.
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1. INTRODUCTION

As a result of the increasingly growing demand gecurity, many countries have been deploygdeo Surveillance
Systems (VSS) as an important tool for enhancing preventiveasures and aiding post-incident investigati@vighin
the Canadian government, many federal departmesasilli use VSSs including the Canada Border Sesviogency
(CBSA) who sees video surveillance as a key tedyicdl element in protecting the country’s bordérg,7].

VSSs, which are often referred to as Audio/Videst&mns or CCTV Systems, are used in one of two mades
operation: alLive mode (or Real-time monitoring), and Brchival mode (or post-event analysis through recordings).
The Live mode of operation can be performed eithesughActive monitoring, which involves trained personnel who
watch video streams at all times or throlRgssive monitoring which involves employees who watch video streams
conjunction with other duties.

While evaluating the utility of VSS, it has beemlired and emphasized that currently deployed dlamee system and
protocols are not fully efficient for either of detbed modes of operation [1,2,5,7]. In real-timenitoring mode, the
problem is that an event may easily pass unnotitedto false or simultaneous alarms and a lackntd tequired to
rewind and analyze all potentially useful videceatns. In archival mode, video data storage and geatuity is the
problem that complicates the efficiency of postident investigation the most. Due to the tempoegdilire of video data,
it may take very long for a human to analyze itsdlvideo files may be stored on different medid/@ancompressed
using different proprietary algorithms, making éry difficult to share within the agency.

The only way to resolve these problems is to uderaated video analysis tools, commonly referrecasoVideo
Analytics, Video Recognition Systems or Intelligéfideo.

The deployment of Video Analytics by agencies iemional environments however is extremely chajiteq
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 First, different tasks and scenarios require diffié’VA codes to be written, and the customizatibthe VA
codes can be properly done only by a Video Recmgnéxpert. At the same time, VA customization liegg
strong knowledge of the environment through coristigalog with those running the operations. As sute a
solution coming from outside is often very expeasand in many cases not reliable.

» Second, IP-cameras, which are now extensively cepla analog cameras, contain vendor-specific
coding/encoding mechanisms, and getting a vided-felem these cameras requires customization in
programming codes specific to each vendor. Furthezmwhile some vendors provide functionality tafpem
direct capture of the video-feed from their camdrasugh the use of a dedicated SDK (Open Architect
cameras), others do not (Closed Architecture cashera

e Third, selecting a good (or the best) VA produajuiees the testing of different products for thepmse of
measuring and comparing their performance for &rmgitask. Most agencies cannot afford to perfornhsuc
testing and have to fully rely on the vendors’ mlaiinstead.

There are three phases in the roadmap for the ssfcteleployment and use of VA in operational emwinent:
1) building the infrastructure foundation and the fieegl R&D capacity
2) developing VA solutions (based on the in-house R&dpertise and/or the solutions available on thekatar
3) testing and deploying VA solutions in operations.

In the following, we present how these challengesbeing resolved by CBSA within the recently ceea/ SB section.
After outlining the main features of the video siltance evolution (Section 2) and properly defqnMA (Section 3),

we define the main principles behind VAP/VAT teclogy and describe VAP EventCapture and EventBrowser
software (Sections 4). Examples of using VAP/VAT YA evaluation and selection are then presentextt{@ 5).
Conclusions and future work wrap up the paper.

2. EVOLUTION OF VIDEO SURVEILLANCE

2.1 Theroleof cameras: Shift from remote monitoring to intelligence gathering.

In the past, cameras were used mainly for remoteitoring to serve as a tool for such security taskso: Deter,
Detect, Respond, Investigate, and Reassure Comyniinit]. They were installed mainly in Restrictectass areas,
where environment and behaviors are structuredcanttolled. Their deployment would normally be tlesponsibility

of the departments who procure infrastructure ahdraypes of security equipment.

The transition from analogue cameras to IP-cambeasoffered organizations three critical advantamess Closed
Circuit Television (CCTV) systems used in the past:

1) ability to view cameras from distant locationsaneras in a region can be viewed from a centihlizeation
in the headquarter and in a testing lab, withositugiting the normal workflow in the field;

2) use of high-resolution cameras - whereas in thepdso images were on 320x240 resolution, now naimo
images can be expected to be of around 1600x1200ut&®n;

3) remote control of video capture content, qualityd guantity, which can be conducted manuallysing video
analytics, so that only the important visual details are aegit and stored.

These advantages along with the improved compueep network bandwidth capabilities, camera qualind video

recognition algorithms opened the way to the neavagrdeveloping and using VSS solutions. - VSSrane used on a
very large scale in public places, where environnmad behaviors are normally not structured or rdied, for the

purpose of collecting and managing the Intelliger&e a result, the use and deployment of VSS has biecome the
preoccupation of the departments that define oj&a@tprograms and policies and deal with intelige gathering and
management.

2.2 Evolution towards biometrics and special interest in Face Recognition from Video

Over the years, computers have become faster aatnated intelligent processing has become easigra Aesult,
surveillance systems are now increasingly applmdatds collecting intelligence and recognition dértities. Of



particular interest is the phenomenon of mergingnitrics and Video Surveillance, illustrated inuFig 1b (from [9])
and the arrival of such biometric technologie8usnetric Surveillance, Soft Biometrics andStand-off Biometrics. There
has also been an increased demandHarce Recognition from Video, which is where Biometrics meets Video
Surveillance and which is seen as a golden solitionany operational needs.
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Figure 1: Video Analytics and Biometrics as twoesiabf the same Video Recognition problem (a) - renmindicates the face size in
pixels, and Evolution of Biometric and Video Suilaice systems: towards each other, with overldgaice Recognition (b).

We also make a statement [10] that Video Analydicd image-based biometrics belong, in fact, tostirae problem of
object/person identification from video, but onlypéied at different scales (or distances to a p¥dgect) as illustrated
in Figure 2a. As will be discussed later, suchttreat of VA helps to develop an objective methodglfor evaluating
VA technologies based on the concepts of False/ Ifidlse Miss that are commonly used in evaluatingnigtric
solutions.

2.3 Video surveillance components and cost

The development of a VSS evolves around the foligwpillars: 1. Video Data Capture, 2. Transfer S&rage, 4.
Protection and security, 5. Video monitors, inteefa and controls, 6. Integration with other semdosoftware
(including motion, heat sensor, audio, Video Anab), 7. Video data management, which includes imig
visualization, retrieval of data (both video datad aassociated meta-data or annotations. 8. Videdytics for
automation and filtering: both for Real-time evdatection / recognition, and analysis of archivetbe data.

While components 1-5 can be considered technollhgisalved and include such parts as cameras ;das;alecoders;
transmitters and receivers; routers and multicagtkes; network video recorders; storage medmpther components
(6-8) are still being solved and require more explp evaluation, and testing.

The cost of VSS is no longer the cost of Hardwanlg,dut is also the cost of Software, Softwareing, and Software
Testing. One of the most costly pieces of Softwiar¥ideo Analytics. Being able to develop, tunel aast Video
Analytic Software in house could allow an organmatto substantially reduce the cost of VSS, wiisuring the
continuity in its support, tuning and testing.

Another very important step to enable the develogétask-efficient and cost-effective VSS solads to usépen
Architecture camera systems, which are the systems that aralanad nature, where each module (component) VS
can be easily replaced or added at a later timegusdt only a single provided (proprietary) solatién addition to
facilitating the competitive selection of the bestmponents and the efficient upgrade of all VSSnoprchitecture
systems also provide better support for the dewveéoyt of VA by allowing third party VA codes to assedirectly the
video streams from the source cameras.

3. VIDEO ANALYTICS: DEFINITIONSAND EVOLUTION

To insure that a proper infrastructure and busirfieaadation is set for VA deployment, it is impaortahat Video
Analytics be properly defined and explained to stekeholders and users, and that common myths &swbmseptions
related to Video Analytics be properly dealt wilthis has become one of the key objectives of aitiairwork [2,7,8]

and the follow-up VT4NS'08 workshop that has beeganized under the theme of “Future proofing thdeuwi
technology”. The main definitions and results frthis work are summarized in this section.



Definition: Video Analytics is the Computational Analysis of Video Data contddcfor the purpose of Automatically
Extracting Intelligence from Video.

3.1 VA taxonomy

There are two types of Intelligence that can beaextd from video: 1) story telling or activity mgmition (VERB),

where temporal information is more important (lésmge resolution, but more continuous video stréamsd 2)

identity recognition (NOUN), where special inforrioat is more important (higher image resolution, less or no video
stream is required)

Generally, there are two types of recognition/ifferattion used in intelligence gathering: 1) pogtiidentification that
proves that a VERB or NOUN has happened, and 2atiegidentification that proves that a VERB or N®@Wbias not
happened. While VA can be used for positive idé#tfon, it is important to appreciate that_it cahbe used for
negative identification.

Every environment is different, especially outdooasd the following are seven factors that reqive solution

customization: 1. Angles/Field of view, 2. lllumif@n : brightness, shadows, 3. object resolutiommage (close vs.
far), 4. Camera quality: dynamic range, exposupgrtare, 5.motion type (slow vs. fast) 6. Objeckipon — with

respect to the cameras and other objects (occhkjsidnObject velocity (blur).

Additionally, different solutions may be requireat fdifferent types of cameras, of which the follagifour types are
available: 1. night-vision (IR or infra-red), 2.maamic (fish-eye lense) cameras, 3. long focug-fiboto) vs. short
focus (wide angle), 4. PTZ vs. stationary.

3.2 VA Technology Readiness L evel

Traditionally performed by Humans, many Monitorifgsks can now be facilitated with VA software. Asilkustration
Table 1 lists some commonly contemplated uses ollthg with the level of required VA code custontiza and the
technology readiness level. It is important to eagire that while many VA modules may be availabletiiese video
recognition tasks, it is the quality of recognititiat matters. Such quality can be measured ubmdlse Hit and False
Miss Rates, provided that it is possible to appffecent modules to the same video data. This ith&r explored in
Video Analytic Testbed, described in later sections

Table 1: Video Analytics Technology Readiness Level
(5 — ready, 4 — requires Evaluation only, 3/2— nexgufurther Refining/Exploration, 1 — not yet rgad

TYPE 1: Real-time monitoring tasks Customization required Technical readiness
Face extraction/tagging Little 5
Camera tampering detection Little 5
\Wrong direction detection (Run-away alarm) Little 5
Loitering alarm Major 4
Object-left behind or abundant object alarm Major 4
Tripwire (trespassing) alarm Little 5
Other events (door opening, car parking etc) alarm Major 4
General Tracking / Detection of people in multipteeams Little - Major 1
TYPE 2: Post-Event (Archival) monitoring tasks
Summary of detected events & statistics (trends) edivm 5
Searching for a object/person in stored streams tlel-iMajor 5
General Summary / Search in unstructured envirohmen Major 1
Special case tasks

LPR (License Plate Recognition) None 5
Face Recognition Little-Medium 1-4




4. VAP: DEFINITIONSAND ARCHITECTURE
4.1 History

In 2005-2007, the first live pilot of a deployeddéb Analytic solution within the Canadian federalieonment was
conducted by the National Research Council of Canddvas developed by NRC and called ACE Survedéa[5-7].

The ACE surveillance pilot demonstrated that affdilé and efficient automated video surveillancacisievable — both
for indoor and outdoor environments and provide@farence baseline against which other intelligedéo solutions
can be measureslich as those coming from industry [11,12].

ACE Surveillance has shown a critical advantagé tha offer to the users compared to the “motiortedion”
techniques based on illumination change detectidthan the market, which is the following. VA allsvene to replace
video files, which are difficult to manage and auzal with static images accompanied by associateth-oata (or
annotations) that are easy to manage and analyusiihy standard database browsing and search tgemi

While ACE Surveillance was based solely on cust@wvetbped codes and worked only with USB-enablecwid
sources such as webcams and USB video digitizeisdgrs, VAP is designed to offer a complete satuto an
organization, by enabling the agency to choos¢, &l tuneany third party video analytic software witimy video
source: from any video-camera, video-player or eitike.

4.2 Keyidea

The Video Analytics Platform (VAP) is conceived atelveloped with the objective to enable the effitietrieval of
intelligence in video data coming from existing mgg®nal video surveillance systems. It is basadte following
understanding of the nature of the Video Survedéan

Even though a camera captures video data non-stop 24/7, in reality it is only at certain moments of time, when
particular Events of Interest happen, when the captured video data need to be analyzed and when particular
Details of Interest related to the event need to be extracted.

For a user, Event and the Details of Interest asciibed using the English language. For examplents include
“Door opens”, “Car entered”, “Face/Person seen” detils include “images of all people who entereédar size and
colour”, “face name” and “time and locations ofgms”. In the VAP/VAT lexicon, the concepts of Bvand Details
of interest are defined as follows.

Definition: Event of interest, designated ag, is an instance when certain conditions relatedthat is observed in
video are met.

Definition: Details of interest, designated aB{ Ia, MO, {lj}, {Mj} } (E), is set of static images and associated metadata
(annotations) that is extracted and saved fromovidkaen an Event of Interest happens, of which onage with
annotation is chosen to represent the Event.

Based on these definitions, the main VAP taskeésfttiowing:

Task: To replace a continuous video-stream with adfdDetails{Dj} that can be efficiently browsed and analyzed — by
using a Video Analytic module that operates onvideo-stream.

To accomplish this task VAP is made of two compasetheEventCapture component, which serves to automatically
detect a “Visual Event” from a number of video atres, and th&ventBrowser component, which serves to display &
facilitate the perusal of “Visual Details” capturedm the “Visual Events”.

The EventCapture component is Windows MS program that has threetfons. First, it taps into existing video-
stream(s). Second, it embeds a VA module(softwiha)will process the video-steam(s). Third, insiers the data that
is extracted by a VA module EventBrowser.



The EventBrowser component is a web application that is respondiméwo main tasks. First, it stores all detected
event details in a database. Second, it prepardstrahenabled web application that allows efficiaiéwing and

analyzing of stored events. More details followadvel

4.3 EventCapture Component

The EventCapture component has to work with any video-source usethé operations. Therefore to deal with Open
architecture as well as with Closed architecturmearas, two video-feed capture mechanisms have deealoped
within the EventCapture componentiPCamCapture and ScreenCapture. Additionally, video can be read from a file or

from USB-enabled devices.

With IPCamCapture, an IP camera connects to a network using an egheable and can be accessed by any computer
that has access to the network. Only open architeatameras (those that allow access to their vitleam) can be
processed byPCamCapture. With Screen Capture — EventCapture is set to view a region of a monitor and contihual
take screen shots of this region to form a videw f& his is used when a closed architecture IP @maised. As long

as the camera’s feed is visible on the screen, tEagture can process the feed by means of scredurea

This is summarized in Figure 2, which also illusggthe deficiency of using Closed Architecturethwlideo Analytics.
It does not allow one to access the image at itsdsolution, and it can also cause the delaytdugdeo image transfer.
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Figure 2: Deploying VAP with Open Architecture @)d Closed Architecture (b) video surveillance sys.

The process of setting up EventCapture involveseBss(see Figure 3) - Step 1: Adding a video saurStep 2:
Selecting a VA module, and Step 3: Configuringsb#ings of the VA module.

Once a video source is selected, a VA (video aiealyimodule must be selected to be associatedtiigttspecific video
source instance.

A VA module is a program that runs video analytiosa given video source. It can be developed caelgplen house or
can make use ofBparty software libraries. For a VA module to bengmtible with EventCapture it must contain code
that specifies a) The conditions that determinetidrean event has occurred and b) what detailsitipub once an event
has been detected. For example, a VA module narvmtidn Detection VA module” could be programmed to
continually check for object motion in the videoesim. If motion is detected, the details outputtedld include the
frames in which the motion occurred along with spbeed, location and direction of the object’'s matio

A VA module will often require some settings to benfigured in order to optimize its performanceangiven
environment. For example, a motion detection VA mledwould likely include a setting of how much nuwtiis

required in order for an event to be triggered.
Using pseudo-code the work of EventCapture for &4dko Source with each VA module can be descrémetbllows:

frame = Source->geCurrentFrame() // Obtain frame I(t)
VAModule->processFrame(frame) /1 Process I(t) and update the VA knowledge (internal
/'l variables, buffers, frames etc)
if VAModule->eventConditionsMet ()
E++ /1 A internal variables triggered an event
VAModule->saveDetails() /1 A11 snapshots and metadata representing event saved



We note that VA modules are used in both stepshatking the conditions and extracting details.

The key to EventCapture that makes it so powesftihat it facilitates the use of any VA module watthy type of video
source. A VA module is always agnostic with regamlthe type of video source that it is processilba VA module
requires as input (aside from settings from the)usethe next frame of video to be processedgivan time. It is also

important to note that the same video source caadded to EventCapture multiple times with a déférVA module
for each instance of the source. This is especialful for the task of comparing the performantaifierent VA

solutions which is discussed in the next section.
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Figure 3: Three main steps of using VAP EventCaptay Adding a video source, b) Selecting a VA mediu
EventCapture, and c) Settings for a motion detadéid module.

4.4 EventBrowser Component

The EventBrowser component is a web application that is respondildledisplaying the details of the events that are
detected by EventCapture. Its prime function isveohthe Event Details captured by tBeentCapture component into
html data readable by any Internet browser as a webpagarder to do that, EventBrowser continuouslynitars
location on the hard-drive where EventCapture sabesevent details. When a new event's details fatmd,
EventBrowser adds an entry for the associated dwveatdatabase. This database is used to pophkateventBrowser
web application with details of all of the Everttat have been observed.

The purpose of EventBrowser is to allow a userailg peruse the event Details of the Events tratwaptured by the
EventCapture component. EventBrowser can be sdtdw all events that took place within a given tipegiod, subject
to the Event Details (eg. only show cars that wameing left). Figure 4a shows EventBrowser popedatvith many
events. Each event is represented in EventBrowgex ectangle that contains the time of the evewlt @ snapshot
representing the event. By clicking on the vaributtons in an Event rectangle a user can browseidifr the thumbnail
images that make up the event, view full resolufroages of the event snapshots (Figure 4b), vieditiadal details
(attributes) describing the event and add additionenments that describe the event. The eventnigltaalso contains
an “attributes” button which when pressed bringsaupadditional panel containing the non-snapshdai3efrom
EventCapture (see Figure 4c). Up to 21 events eashbwn on the screen at a time and a user cathstegh “pages”
of events in order to browse through all events éina available.

EventBrowser provides functionality to view a sunmynaf all events in a given time period. By clicgifPopulate List”
a user can get a list of every event that was cegitardered by the associated timestamps. Thisdistbe loaded into a
3" party application such as Excel for further proies.

EventBrowser also contains a statistics moduleufieidh) that can be used to view statistics of eft@ufuencies. The
user can set a time period and EventBrowser walpldy a graph showing the frequency of events a pleriod. For
example, a user can select the time period to ®enthnth of March in 2010 and the granularity to“theys” and the
statistics module will show a graph representirgritmber of events that occurred on each day ofiMaklternatively,



the user can select a granularity of “hour” forpadfic day to see how many events occurred in éach of the day.
These graphs can be used to gain valuable highkeea/ledge of operational conditions.

Using EventBrowser a user can browse through haisdséevents in a matter of minutes in order td fipecific events
of interest. This is orders of magnitude fastenthatching a raw video stream. Once an event efést is found the
user can download the snapshots representing #re gvorder to provide evidence of the event iagion.
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Figure 4: Key features dventBrowser: a) EventBrowser populates the display with events representechbyptated

thumbnails, b) Each thumbnail can be expandedibkiny on it to show all images associated withakent, as
detected by th&ventCapture VA module, c) Events can also be viewed/examimgdssociated metadata “attributes”.
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5. ANALYTICSEVALUATION USING VAP/VAT

VAP can be used to test and evaluate VA modulestlaisds why we also refer to it as VAP/VAT (Videmalytics
Testbed). By connecting several VA modules atsdiime time to the same live or pre-recorded videmcsg one can
compare modules to one another. The visual stdistiature of the EventBrowser can be used to ptgpuheasurable
and visual statistics (as shown in Figure 5).

In the following we provide video analytics evainoatexamples performed by the VSB group using thd VThe goal
was to evaluate the performance of VA modules @nagned to detect the event of a car driving by indao stream
where the camera is pointed at traffic. The outdmorironment in which these experiments were cotedlias well as
an representative annotated snapshot produced/Byraodule are shown in Figure 4.
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Figu 5:igEvtBr0wser statistics module to cpre twoVA modules

5.1 Comparing VA-based solutionsto one another and to the manual screening

Two different traffic situations were considered:.dénse traffic and 2)sparse traffic. Two different VA modules were
compared to one another, each using a differemtritthgn for detecting “car driving by” events. Thallbwing are the
steps that were taken in performing the evaluaticthe two modules using VAT.:



1. Two IP cameras were set up: One pointing at a wiegte cars drive by at a very consistent pace @ens
traffic), and one pointing at a parking lot whelere are much fewer events of cars driving by &paaffic).

2. Four (Video Source, VA Module) pairs were adde&ventCapture: (Dense Source, Module 1), (Dense
Source, Module 2) , (Sparse Source, Module 1),r&&p&ource, Module 2).

3. Each (Video Source, VA Module) pair was set to fmm24 hours with each pair saving its Event Dst#ol a
different location. Also a'8party application was used to record the videmftbe two IP cameras for the 24
hour period.

4. After the 24 hour test was completed, the followawvgluation tasks were performed:

a. The number of “car driving by” events was manualhyinted using the recorded video for both the
dense traffic and sparse traffic feeds.

b. Each of the four sets of Event Details generatestap 3 was loaded into EventBrowser so that
statistics could be generated.

At the end of this process, a report of how eachM@dule performed compared both to the ground tautth to each
other, is created. EventBrowser statistics modlitavs to generate valuable statistics such asmawy events were
detected in each hour. This allows us to investigdtich VA module is the best for a given task.

One important thing to note is that the only stethe process that takes a significant amounnué s step 4a, i.e. the
manual counting step. This step is required sottieaperformance of each VA module can be comptaréue ground
truth. Without this step the whole evaluation carcbmpleted in the same time that the video soweesun, plus the
negligible amount of time required to generate analyze the statistics in EventBrowser.
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Figure 6: Two VA modules compared to one anothethersame video data;

In a situation where manual counting is not fe&siMAT can still be a useful tool for VA evaluatioBven though no
ground truth is available, if there are many VA Mt being compared to each other, it will becotearcwhat the
average/expected number of events captured sheul@ihe event details of modules that deviate frois dverage can
be analyzed using EventBrowser to see what is ngubie deviation. For example, if one VA Module egrs to be
capturing many more events than the others, Event8gr can be used to see if it is genuinely capgumore events or
if it just registering a number of false positives

5.2 Experimental resultsand VA performancereport card

Using VAT, the following result has been obtainadai test that compared the in-house built videdyéina solution
(VAS) to the manual screening (MS) performed ortén8ur video clip. The test involved counting thenber of cars
passing the region of interest from left to rightldrom right to left in one hour.

The time taken for MS to analyze the video was axiprately 6 hours, whereas the time taken to dséme task with
VAS was only 30 minutes; roughly 92% less than MSsuming that the accuracy of MS is 100%, VAS aackrror of
6.67% where 7 events were missed out of a tothD6f Table 2 summarizes the results using the atdimbd report
card.



For an organization that is considering whetheatdploy a VA solution or not, VA performance evdioa results such
as those that can now be obtained using VAT, amplaof which is shown here, may become instruniémtanaking
the decision.

Table 2: Counted Events (a) and Error of the Vidlealytic Solution (b)

VAS MS Difference Percentage *
Total Events 98 105 7 6.67
Left 51 53 2 3.77
Right 47 52 5 9.62
Time (mins) 30 360 330 91.67
! Difference / MS
Events Misclassifications Percentage

Cars 98 9 9.18°

False Positives 7 - 6.60°

Duplicates 1 - 0.94°

Total 106 - 16.73

* Misclassifications / Cars, ° Events / Total Events

6. CONCLUSION AND FUTURE WORK

This paper introduced the Video Analytics Platfaamd Testbed (VAP/VAT) that has been recently dguedowithin
the CBSA S&E directorate. VAP/VAT enables the depehent of in-house built VA codes as well as indign and
testing of VA software available on the markethittie existing video surveillance infrastructure.

VAP/VAT has been piloted in a number of indoor andidoor environments and has shown that VA carubeessfully
deployed with existing equipment without any digiop to the normal workflow, which is very importafor an
operational agency. This opens a way to start deus task-specific VA solutions for each agencierdl and
conducting thorough evaluations of the availabletsans, thus approaching the second and thiralfiphases in the
VA deployment roadmap.

One of particular advances that has become possilitethe development of VAP/VAT is the ability embed Face
Recognition software into existing Video Surveiltarinfrastructure and to conduct pilots relateth®investigation of
the feasibility of using Automated Face Recognitisith video data, which has been one of the longte@mplated
usages of facial biometrics in many agencies. Whig for the next VT4NS workshop that will held ionk 2010 [3]
and where VAP/VAT will be presented to the GoC Camity of Practice, the theme “Faces in Video” iosén in
addition to the main theme of the workshop “DephgyVideo Analytics”.
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