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Evaluation of the Video Content Analysis
applicability by risk level

J. Sevcik

Abstract— Main contribution of this research paper is the
systemic implementation of the latest digital functions used by
surveillance cameras such as digital signal processor (DSP) functions
and several tools of video content analysis (VCA). Functions of the
particular tools are described in detail and the qualitative analysis of
them has been executed in order to extend current form of the EN 50
132 appendixes, where the specific monitored locations are defined.
On the basis of qualitative assessment of these locations the
particular tools are assigned to locations in order to increase the
efficiency of the whole surveillance system. Moreover, the semi-
quantitative evaluation of the Video content analysis is accomplished
in order to provide exact specification and evaluation of particular
Video content analysis tool for each model scene.

Keywords— Video Surveillance System, DSP, Building blocks,
Video Content Analysis, Implementation, Semi-quantitative
evaluation of applicability

I. INTRODUCTION

HE rules and guidance related to the VSS are defined by

the set of European Standards EN 50 132 that are
assembled by European Committee for Electrotechnical
Standardization (CENELEC) in collaboration with two non-
profit organizations, Open Network Video Interface Forum
(ONVIF) and Physical Security Interoperability Alliance
(PSIA), which were created by leading corporations on the
VSS market in order to make appropriate conditions in
interoperability  and to insert new standardization of
communication between IP-based physical security products
regardless of their manufacturer. A particular standard
dedicated to Application guidelines is EN 50 132-7 [1] which
is recently upgraded to contain even the regulation for IP-
based VSS. Nonetheless, a variant research is also completed
in this field. Although the question of Effective, Design,
Configuration and Use of VSS[2] has been analyzed most
frequently, other problems such as Assessment of the impact
of VSS[3] or particular steps in the VSS proposal like the
Operational requirements manual[4] have been solved as well.
Nevertheless, the most of this research which has been
accomplished were related to Socio-technical view on VSS.
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Table 1 Suggested VSS building blocks

Video content analysis by risk level

Location Activity - -
High Medium Low
Aisles Theft, health & RTDR,0D, |PA, AOD, |OD
Safety PA, AOD, oD
ATM Theft, Assault, |RTDR, OD, |OD, QLM oD
fraud QLM, CTA,
Bar area ASB, theft, RTDR, PA, |RTDR, CTA |RTDR
assault CTA
Bin areas Theft, oD, AOD oD, AOD oD
vandalism
Car park - vehicle |VRN VRN, OD, VRN, OD, VRN, OD,
access CTA, AOD |CTA, AOD |CTA, AOD
Car park - Parking |Theft, Assault, |PTZ AT, OD, |PTZ AT, OD, | CTA, OD
fraud CTA, AOD |CTA, AOD
Car Park - Any Recognise - |Observe - |Observe -
Pedestrian access 6fps 6fps 2fps
Cash counting Theft, Assault, |Identify - Identify - Identify -
fraud 12.5fps 6fps 6fps
Concourse / Street|Any Observe + |Observe + |Observe -
PTZ - 1éfps |PTZ - 6fps  |2fps
Connections Theft, fraud Observe - |Observe - |Observe -
(escalators, lifts, 6fps 6fps 6fps
Cycle racks Any Recognise - |Observe - |Observe -
6fps 6fps 6fps
Dance floor Any Observe - |Observe - |Observe -
6fps 6fps 6fps
Door - Customer |Theft, Identify - Identify - Identify -
vandalism 12.5fps 6fps 6fps
Door - Secure ASB, Theft, Identify - 12]I1dentify - Identify -
Assault 5fps 6fps 6fps
Frontage Any Observe + |Observe - |Observe -
PTZ - 6fps 2fps
Help point Any Recognise - |Observe - |Observe -
12.5fps 6fps 6fps
High value items |Any Recognise |Recognise - |Observe -
12.5fps ifps 6fps
Liftinteriour Activity Recognise - |Recognise - |Observe -
6fps 6fps 6fps
Loading bay Theft Recognise - |Observe - |Observe -
6fps 6fps 2fps
Perimeter ASB Detect - Detect - Detect -
2fps 2fps 2fps
Phone booth Theft, Observe - |Observe - |Observe -
vandalism, 6fps 6fps 2fps
Sterile zone Activity Detect - Detect - Detect -
2fps 2fps 6fps
Stock room Theft Recognise - |Observe - |Observe -
12.5fps 6fps 6fps
Taxi rank/Drop-off |JAny Observe + |Observe + |Observe -
area PTZ-6fps |PTZ-6fps |6fps
Tills Robbery, Recognise - |Recognise - |Observe -
assault, theft, |6fps 6fps 6fps
Toilet access Any Observe - |Observe - |Observe -
6fps 6fps 2fps
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Therefore, there are still many problems such as
implementation of the recent technical innovation, which have
to be assessed in more detail.

The VSS are still more often used by numerous entities,
ranging from small systems which serve as home surveillance
applications to complex systems used for surveillance over
large cities. Nonetheless, regardless of their complexity, all
systems are influenced by similar conditions. Even though
these are closely described in EN 50 132-7, and despite the
particularity of the standard, there are some technical features,
such as use of DSP as a tool for automatic adaptation of the
digital image sensor to different lighting conditions or
systemic utilization of the advanced VCA, which were not
included in it. Moreover, the methodology of initial processes
of the VSS design is also included in EN 50 132-7 where even
the Guide to specify CCTV parameters is proposed. The Guide
is specified via suggested VSS building blocks. For each
building block, the parameters such as the Activity and the
Image quality were determined by the particular risk level as
shown in Table 1.

As mentioned above, more parameters have to be assigned
to these building blocks in order to provide better guidance for
potential VVSS users. Majority of cameras which are on the
market nowadays have been equipped by a DSP unit and still
higher percentage also support VCA through Video
Management Software (VMS). Thus, it is important to provide
sufficient background for user in order to ensure quality and
effectiveness of a VSS design.

A. DSP tools

DSP is a microprocessor, which design is optimized for an
algorithms used for processing of digitally represented
signals.[5] DSP chip which is used in surveillance cameras
serve as a tool for digitalization of analog stream outgoing
from CCD image sensor and modulating it in order to adjust an
image quality. The main functions of DSPs are specified in
this subsection in order to provide background needed for its
implementation into recent methodology.

The first one is the Back Light Compensation (BLC), which
has an ability to eliminate undesirable back light through an
automatic adjustment of its contrast and replacing particular
levels of white with black ones.[5] The second function is Low
Speed Shutter (LSS), which is commonly used for the low
light level scenes. This technology enables automatic exposure
time extension up to 128 times, therefore it is possible to
monitor image up to light level equal 0.02 Lux. Next feature of
DSP chip is Highlight Compensation (HCL), which is used for
elimination of highlight in particular areas of an image. The
areas highlighted are replaced with black image pixels. One of
the most useful functions is Wide Dynamic Range (WDR),
which helps with gaining detailed information from the
underexposed parts of the image, without saturation of well
exposed parts. [5] In fact, it is modern and more effective
version of BLC. As much as the sensitivity of the image sensor
is increased, the signal-noise ratio is increasing as well. In
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these cases is appropriate to use a Digital Noise Reduction
(DNR) or the contemporary version 3D DNR. These functions
could increase an effectiveness of image sensor and
simultaneously reduce a bit-rate of the particular camera.[5]

A. VCA tools

The Video Content Analysis tools are divided into two main
parts. It depends through which device the VCA is proceeded,
either IP camera or VMS installed on personal computer (PC)
or digital video recorder (DVR), respectively network video
recorder (NVR). Nevertheless, there are a lot of functions
which are provided by VCA, but only a few of them are
applicable for practical use in the recent VSS.

1) Occupancy Detection (OD)
There are occupancy detection sensors specifically designed to
recognize the existence of humans within a confined space and
count them from any angle. These devices, such as Lyrtech’s
Intelligent Occupancy Sensor, recognize humans by vision, not
by motion. Some video analytics programs determine how
many persons occupy a given space by noting the various
moving objects, which isn’t as accurate as recognizing those
moving objects as human. Social gatherings in unique
environments may include decorative elements such as
balloons or flora, all of which may be misinterpreted as an
occupant by simple motion detection. The better video
analytics solutions can determine occupancy with non-motion,
thus a person who remains motionless is still recognized as
present. This avoids the common problem witnessed by people
using motion detection light switches, which turn off lights in a
room when the person is still, and that person must
subsequently wave her arms to turn the lights on again.[6]

2) Area Obstruction Detection (AOD)
Video analytics can be programmed to recognize an open area
within the frame and when that area is blocked for an extended
period of time. The software is programmed to visually
understand what it’s monitoring and when that area is
obstructed.[6]

3) People Counting (PC)
Much like occupancy protection, people-counting applications
must be able to recognize people visually and then count how
many enter or exit the facility. Simple motion detection may
misread objects as additional people.[6]

4) Queue Length Monitoring (QLM)
Queue length monitoring is a way to automate the processes of
controlling the number of people waiting in line. If there’s a
predetermined threshold, either for security or city code
reasons, the software sends an alert to the VMS system along
with a priority placement of any related video.[6]

5) Panic Alarm (PA)
While monitoring the traffic flow of people, an incident that
causes a number of people to suddenly turn around and run in
the opposite direction can be recognized by video analytics
software as panic, setting off a number of preprogrammed
alerts within the VMS software to present messages, priority
positioning for the cameras in that select area, and even inform
security personnel on the premises.[6]
Table 1
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6) Abandoned Object Detection (ABOD)
In a world where terrorism is a reality, the threat of an
abandoned object, which may be a bomb, can’t be ignored.
Video analytics extends security by turning all cameras
designated for the area of coverage into trained observers.
Table 2

When any object has been left at a busy scene for a select
period of time, an alarm is sent to security personnel through
the VMS interface and even remotely to mobile devices.

This key video analytics feature aids in the timely management
of potentially dangerous situations. Abandoned objects
detection has also been used to monitor illegal parking and to
search the metadata in the archives for select programmed
events such as blocked walkways or handicapped parking
zones.[6]

7) Camera Tampering Alarm (CTA)

While intelligent scene verification monitors the actual scene,
camera tampering monitors the camera and lens for obstacles
and obstructions. Spray paint and/or paintball guns can render
a camera useless without security acknowledging it, unless
there’s an alarm set to warn of wrongdoing. Once the system
recognizes vandalism, the video analytics can turn any other
PTZ cameras in the vicinity toward that location for
observation. Motion detection can then activate an alarm
within the VMS software to notify security of a potential
culprit.[6]

Model scenes could be divided into seven groups which have
relatively comparable parameters in final results.
For the purposes of this research these categories was created:
- Services
- Cash manipulation
- Zones
- Parking
- Entrance
- Building block
- Assets movement

SPECIFICATION OF MODEL SCENES

Systemic assignment is created in Table 3. A brief description
of these categories is created in order to provide more
sophisticated idea for purposes of semi-quantitative analysis.
Categories are entitled according their core properties. The
first big category is Building blocks which are represented by
scenes, which are most commonly occurred on the street
around the particular buildings. Other one is called Cash
manipulation, where the commons are already expressed in the
name. Typical attribute of these scenes is high demands on the
security, because of easy to steal actives manipulation. Next
interesting group is called Entrance. Nevertheless, several
entrances are common in other groups as well. For example in
the group of scenes which fall into parking. These scenes have
considerable amount of similar properties, which is in our case
illustrated via values. The ratio of usability of the QLM and
PC VCA tool should be considered as well. Another unique
group of scenes is that called Zones, Typical for the extent
areas with restricted accessibility. Probably the most extent
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group is created by Services. It was difficult to specify this
category. Nonetheless, certain affinities are greatly obvious
such a direct contact with people, user presence on the scene
and huge amount of people monitored.

The similarity of particular scenes divided into groups is
definite and this fact could help in the VSS equipment solution

process.
Table 2 Group assignment to suggested building blocks

Building block Aisles
Cash manipulation |ATM
Services Bar area
Zones Bin areas

Parking/Entrance  |Car park - vehicle access

Parking Car park - parking area

Parking/Entrance |Car park - pedestrian access

Cash manipulation |Cash counting

Building block Concourse/Street

Services Connections (escalators,lifts)
Parking Cycle racks

Services Dance floor

Entrance Door - Customer

Entrance Door - Secure

Building block Frontage

Services Help point

Cash manipulation |High value items

Services Liftinteriour
Assets movement |Loading bay
Building block Perimeter
Sevices Phone booth
Zones Sterile zone
Assets movement |Stock room

Parking Taxi rank/Drop-off area
Cash Tills
Entrance Toilet access

IV. PURPOSE OF THE OPERATIONAL REQUIREMENTS

The Operational Requirements states clearly what the
customer expects the functions of the system to do. If there is
an agreement between system designer and customer, the
Operational Requirements could be defined within the System
Design Proposal and Specification. If so, this should be clearly
stated within the document. The development / design process
encourages clear thinking about who will use the VSS system,
where and when it will be used and in particular the purpose of
the VSS. It is produced by VSS owners, operators and anyone
who intends to use information from the CCTV system. The
later stages of development of the OR shall involve those with
the necessary skills to convert statements into a technical
specification and test procedures.
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At appropriate stages checks shall be made to ensure that the
proposed implementation will meet the Operational
Requirements. Without an Operational Requirement and a
matching test procedure there is no practical methodology to
assess whether the system can meet its required purpose.[1]
Table 3 Systemic implementation of the VCA

. - Video content analysis by risk level
Location Activity - -
High Medium Low
Aisles Theft, health & RTDR,0D, |PA, AOD, |OD
Safety PA, AOD, |OD
ATM Theft, Assault, |RTDR, OD, |OD, QLM oD
fraud QLM, CTA,
Bar area ASB, theft, RTDR, PA, |RTDR, CTA |[RTDR
assault CTA
Bin areas Theft, OD, AOD oD, AOD oD
vandalism
Car park - vehicle |VRN VRN, OD, |VRN,OD, |VRN,OD,
access CTA, AOD |CTA,AOD |CTA, AOD
Car park - Parking |Theft, Assault, |[PTZ AT, OD, |PTZ AT, OD, | CTA, OD
fraud CTA, AOD |[CTA, AOD
Car Park - Any PC, OD, PC, OD, CTA|OD, CTA
Pedestrian access CTA, PA
Cash counting Theft, Assault, |RTDR, OD, |RTDR, OD, |RTDR, OD,
fraud AOD, CTA |AOD, CTA |AOD, CTA
Concourse / Street|Any PA, ABOD, |PA,ABOD, |PA, ABOD
AOD AOD
Connections Theft, fraud 0D, ABOD, |0OD, ABOD |OD
(escalators, lifts, PA
Cycle racks Any AOD, CTA, |AOD,CTA |AOD, CTA
ABOD
Dance floor Any PA, OD, PC, |PA, OD, PC, |OD
RTDR
Door - Customer |Theft, AOD, CTA, | AOD, CTA, |OD
vandalism 0D, ABOD |OD
Door - Secure ASB, Theft, 0D, CTA, 0D, CTA, oD
Assault ABOD, AOD |AOD
Frontage Any PTZ AT, OD, | OD, CTA, oD
CTA, ABOD |ABOD
Help point Any OD, PC, PA, |OD, PC oD
QLM
High value items |Any 0D, CTA, 0D, CTA, 0D, CTA,
AOD AOD AOD
Lift interiour Activity OD, CTA, oD oD
AOD, PC
Loading bay Theft 0D, CTA, 0D, CTA, oD
AOD, ABOD |AOD
Perimeter ASB 0D, CTA, oD oD
AOD
Phone booth Theft, 0D, CTA, oD oD
vandalism, AOD, ABOD
Sterile zone Activity 0D, CTA, OD,CTA oD
AOD
Stock room Theft 0D, PC, OD, CTA, oD
CTA, AOD |AOD
Taxi rank/Drop-off |JAny PTZ AT, OD, |PTZ AT, OD |OD
area PA, ABOD
Tills Robbery, OD, CTA, OD, CTA, oD, QLM
assault, theft, |AOD, QLM |AOD, QLM
Toilet access Any 0D, PC, 0D, PC, 0D, PC,
CTA, AOD
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V. FIELD OF VIEW

Camera placement shall be based on achieving an optimum
view which shall not be compromised merely for ease of
installation. When setting up a camera field of view it is
important to consider other environmental or scene specific
content, for example:

Foliage: There is a seasonal variation in foliage, which could
block the view. Trees and plants grow over time which could
also block the view. Illumination: There might be spot lighting
from external light sources and time controlled lighting which
could impact the view.

Sunlight: Depending on time of day and seasonal variations
the position of the sun could produce glare or provide poor
illumination conditions. Reflections: Windows, buildings,
bodies of water or any other reflective objects can result in
poor or excessive illumination conditions which can
compromise the desired captured image.

Street furniture / signage: Temporary or new permanent
structures such as signs or other buildings may block the field
of view. Scene activity: If a specific task is required ensure
that other scene activity does not compromise the desired
image capture, for example a busy footpath in front of a
doorway could occlude an identification shot. Where person
identification is the main purpose of the camera, the camera
should be mounted around head height, cameras mounted
significantly above head height may not be able to provide a
full view of a person’s face.

VI. PROBLEM SOLUTION

Particular DSP and VCA tool could be used in different
situations, thus the qualitative assessment is done to implement
these functions into the recent methodology, which is
presented in EN 50 132-7, Annex D. The final implementation
is shown in Table 3.

A. Evaluation process of the particular locations
methodology

Semi - quantitative evaluation of the Video content analysis
applicability by the particular risk level has been accomplished
to provide more specific background of the problem. A similar
model scenes or locations as in previous systemic
implementation was used, but each of them is evaluated
precisely via following methods. The first one is ordinary
deduction in combination with usage of the empirical
evidences. The second is the modeling of the operational
situation provided through Video Surveillance System design
software VideoCad Professional 7. The applicability of
particular tool of the Video content analysis is represented
through the five point scale system. The specification of
individual value is formulated in Table 4. The primary
contribution of the VCA tools for the Video Surveillance
System function is the factor which could be defined as an
efficiency ratio. The efficiency ratio for particular location is
represented by assigned values as is shown in the Table 3.
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Table 4 Specification of evaluating parameters

Specification of evaluating parameters

Description of the parameter Value
Negligibly increasing effectiveness of the VSS 1
Slightly increasing effectiveness of the VSS 2
Increasing effectiveness of the VSS 3
Greatly Increasing effectiveness of the VSS 4
Diametrically increasing effectiveness of the VSS 5

Table 5 Semi-quantitative evaluation of the VCA

This is also the main contribution of this research to provide
sophisticated guidance in the choosing the right equipment
process.

VIl. SEMI-QUANTITATIVE APPLICABILITY EVALUATION

In order to define applicability of particular VCA tools the
results of the evaluation are illustrated via Table 4. There are
two main sections in this table and the assessment by three
levels of risk is also included.

Location Semi-quantitative evaluation of the Video content analysis by risk level
Risk level High Medium Low
P P P
T T T
yA yA yA
VCA

Aisles

ATM

Bar area

Bin areas

Car park - vehicle access

Car park - parking area

Car park - pedestrian access

Cash counting

Concourse/Street

Connections (escalators,lifts)

Cycle racks

Dance floor

Door - Customer

Door - Secure

Frontage

Help point

High value items

Lift interiour

Loading bay

Perimeter

Phone booth

Sterile zone

Stock room

Taxi rank/Drop-off area

Tills

Toilet access

RlRrINvNVwid]RlOs]RMIWIDlWIR|IMV WD |lWR|lW|OVR|ID]R|lW]|lO]HE >

wlbdhlwls|ln|lulnlsnlnlvn|wd|loun|lw|INv|slaIdOld]IDlUl|wis]ID]IO O

wln|lwlun|u|pdldldlw|l|wWd|luldlwls|s|d|luldldprl]|lwW|l]VW]O O >

WlkRrlRr|lkRr|Rr|wWlrR]|R|D]|R][PINVNWIO|[W|R|[DlWR|ID|RPRIR|lW|R|lwWwIN]O T©
N PN SN S T Y =Y N Y S . U B SN RO B N ) NOVH TN P PN N OV SR NTVN ROV N - i e}

RlRrlwlr[R|IN]IR[N]R| RPNV |wslV|RP|lW|WR]R|[D]|R|lwW]> ©
Njfwlon|lw|[r]lwlw|sls|lv|wldluld|dlu|d]ldl|lw]|d|lw|v(wWlW]O O @ >

wln|lw|pd|plulald|ln|lu|lwdluld|lwisnbd]ldluld]ldplu|lvn]lw]lurnlsa]l> 4 0

RlkrlRrlw|lw]lrRr]s|lw]lkRr]|Rr[N]wWlw|Rr|R|IMIWINM]FRPlW|R]R|lW RN ]H >
wlwlwlw|luslsnlanldlv|wlw|lun|lw|lkrlwlwlkF|lulw|lwlu]lsa|lwlw|lw]|O O
wlbh|lwlu|alplnldlw|lv|W|lw|dldlwlbd]|d|lw|lu]lw|aldld|lw|lv][»]lO O >
WlkRrlkRr|Rr|Rr|NIR]IRPlW]R|[W]R|IN]ID™IN]IRP[WIN|RIDRIRIR|IRINIR]O T©
wlps|Rr|Rr[Rr|lw|r|s|rrlwWN]R]Id|RIRIN|IRIR[R[R|[w|R[w[Nd[R]IZ2 — 0O
Rlkrlwlr|[R|lRP]IR|[R|R]|R[W]|NM]RPR|dDw|lw|lU]RP|lW[N|R|R|[W]R[w]> ©
Nivlnlwslwlwslwlsa(MNwlw|jlwsrdlwls(vMwlkRrlR[lwWlw]O O ©w >
wlplwlpdr|plulalnlrn|luIdM|wislwlwlwbd]IdvIIM]IS]IDlOlwWlOVlwW]D A O
RlRr|lRrINv[wlR][Dlw]RR[RININM]IRIRINM WM, RIS R, H D
Njfwlwlw|as]ldslw|lwlw|ps(M]wls[MRP|lwWlwlkR][dr|lwlwl|lwRrlwnm]o O
wlbhlw|d|d|lw|lwlwlw|[n|dM|lw|a]dIMWlWlW|l|wlw]lwa|v][slw]lo O >
NlRr|Rr|Rr|R|[R|R|RP]lW[R|W[R]IRPRIO|IN[FRIN]RP|RPR|W]R|FR]|R|N|R]|R]O ©
wlwlkr|kr|[r[NvFPlwlRrRrlwRR]IdRIRIRIRIR[R[R|R|Rlw[R[~R][Z — 0O
RN RIRPIRRIR]R[W]R]R|R|INM|wO R[N RIRIR|[W]R[w]> ©
NiNvIAlw|wnvIv|wlwls(Nws|lwlwlwlwlwlwin|IviFRlR[lWINIRF]ITO O ©w >
wWlwlwlw|sd[dldlwlvu]|lv|W|lw|d|lw|lw|Nv]|sIdMA]IPlWlwWw ORI 4 0

91




INTERNATIONAL JOURNAL OF SYSTEMS APPLICATIONS, ENGINEERING & DEVELOPMENT

Issue 2, Volume 7, 2013

It is obvious that the VCA tools are more usable within the
higher risk levels. The results are relatively varied for diverse
locations. Despite of these facts the practical appliance of the
VCA tools, have a significant influence on the system
effectiveness. The most often applicable VCA tools are the
AOD and CTA, mostly because these functions are applicable
in wide range of the model locations, even in lower risk levels.
In the other hand the utility of functions such QLM or PC is
quite limited. The evaluation was done for a various locations
due to the core contribution of this paper is design of the base
background for further testing and scene modeling.

VIIl. RESULTS

Final results are illustrated through the figures, where the
particular dependencies are shown. In figure 2 dependency of
the value on risk level is illustrated. In the figure 1, summation
of the evaluated values is executed for each model scene.
From the bar graph is obvious that the effectiveness of entire
VSS of particular scene is increasing simultaneously with the
risk level. The highest value for a high risk level has been
achieved in connections scene. The lowest has been gained by
toilet access.
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Table 6 Final specification of the monitored scenes according

to its values
Location Semi-quantitative evaluation of the Video content analysis by risk level
Risk level High Medium Low
P P P
T T T
z z z
VCA
Building block Aisles
Building block Concourse/Street
Building block Frontage
Cash manipulation |ATM
Cash manipulation |Cash counting
Cash manipulation |[Tills

Cash manipulation

High value items

Parking/Entrance

Car park - vehicle access

Parking

Car park - parking area

Parking/Entrance

Car park - pedestrian access

Parking Cycle racks
Services Connections (escalators, lifts)
Services Dance floor
Services Help point
Services Lift interiour
Services Phone booth
Entrance Door - Customer
Entrance Door - Secure
Entrance Toilet access
Assets movement |Loading bay
Assets movement |Stock room

wlbdl,r|lw]|r|rRr]P|lw|Nd]s|lwlw o[RS |lw]lv 4 >

Nparlw|lvu|lwlv]dlw vl ]d|lula]ln|d]lO O

iplw|lulalP|lwlwlw|d|dd(dpll]|lu]|l|lu|d]|2]l]|O O >

RlRrlJlwlwlnn|w|d|AlwW|d|FR|Pd|(PIP|IFRPIRIRPIWINV]|WINM]O ©
Rrisls(d|lo|es|rsr|lwlkrkRrRr|luwkRsRr|lw|lw|l~|[~r]Z — 0O

RN, |lw|wWlw]R|R|RRIR|lW]]|w]> ©

wliplv|lulslwdlwldp|d|ln|wdplwln]|lw|lu|lu|sr]lpr|lW]|O O @ >

Mplwlu|s|lv|u|wlw|s]lsdld|ln|lu]|lu|lu]lusa]ls]lsa]l> 4 0

wWlwlkrlw]lkr|r,r|PrINM]IRrlw|IM WA RIRIRP] R WM SH >

wlplwlvu]|lw|sa|P|lwlrRr|lw|lw|lw|lw|lu|lu]|lw]|lu|lw|lw]l,]lw]O O

nldlwlnlsnlw|wlw|sldlw(dls|lvld|ln|lu]|lw|lw|[sr]O O >

RlRrlw[NdINM]WIWINIWIR]IAIRPIRPIRPIRPIRIN]IR|INR]O ©
Rislw|r|s|lw|r|lw|rMIRIR[RlwRs[RNSMIR[R]IZ2 — O

RlRrlr|lRr|R,r|Rr|Plw]s|lw]|lw|w|N]| R R|IRR]RNM]O]w]> ©

wliplv|u]|lwlw|lwiIvwsd (MWLM IR|lWlWlWINM|O O © >

Mlplw|lps|lw|luw|v|vV]Iwdlw IO |[|WINM]|W]IE A4 0O

Nfwl (R RrRrRrRrlwdd R Rl RPN >

wlwlin|a|nvaslwINvIRPIlwWlwlwlwl[p|lwldlw|lwlkk|nm]lO O

Nlwlwlarlprlw|lw M wlwlw|lw|lwd]ld|ldplWlWlW]O O >

Rk, |lu|r|w|fwdvRrlw|RrRrRrlR[R]IRR]IR]R]o ©

Rrlwlwlr|sld|PrlwlRrlRr|IRIPIRPRIRIRPIW]R]R|R]~]|RIZ2 — O

RlkRrlkrRr|,r|R,r|Plw|slwNIN( R RIRIRIRIRR|l|w]> ©

wlwlnv[aslwnm|lwvMwlwlwIn[viF[SINM|wivMw|lw]lRF]O O o >

wlwlw|dh|lw|[plV|WlwWw || |lWl|lWlW|W|W|N][R]IE A O

93




INTERNATIONAL JOURNAL OF SYSTEMS APPLICATIONS, ENGINEERING & DEVELOPMENT

Issue 2, Volume 7, 2013

IX. CONCLUSION

The methodology provided could serve as a guide through the
effective VSS design. Nevertheless, more work has to be done
in this field.

It is necessary to realize more practical testing in order to
gather relevant quantitative results. Then sophisticated results
could be achieved. Moreover, it is planed that more testing of
particular VCA tools will be accomplished in the future
research. The first step is the Semi-quantitative evaluation and
the simulation of the real crime activities is the idea of the
future research.

REFERENCES

EN 50 132-7. Alarm system - CCTV surveillance systems for use in
security applications - Part 7: Application guidelines. B - 1000 Brussels:
Management Centre: Avenue Marnix 17, 2011.W.-K. Chen, Linear
Networks and Systems (Book style). Belmont, CA: Wadsworth, 1993,
pp. 123-135.

UTTAM KEVAL, Hina. Effective, Design, Configuration, and Use of
Digital CCTV. London, 2009. Thesis. University College London.
Vedouci préace Prof. M. Angela Sasse.

Gill, M., and Spriggs, A. (2005). Assessing the impact of CCTV. (Home
Office Research Study No. 292). London, UK: Home Office Research,
Development and Statistics Directorate.285"

Cohen, N., Gattuso, J., and MacLennan-Brown, K. (2007). CCTV
operational requirements manual: Is your CCTV system fit for purpose.
(Publication No. 55/06). Sandridge, UK: Home Office Scientific
Development Branch.

SEVCIK, Jifi. LUKAS, Ludék et al. <i>Bezpetnostni technologie
systémy a management I. Zlin: VeRBuM, 2011, s. 195-205. ISBN 978-
80-87500-05-7.

CAPUTO, Tony C. Digital video surveillance and security. Boston:
Butterworth-Heinemann/Elsevier, c2010, 333 s. ISBN 18-561-7747-5.
VALOUCH, Jan. Integrated Alarm Systems. In Computer Applications
for

Software Engineering, Disaster Recovery, and Business Continuity.
Series: <http://www.springer.com/series/7899>Communications in
Computer and Information Science, Vol. 340, 2012, X VIII.

LUKAS, L., HROMADA, M. Simulation and Modelling in Critical
Infrastructure  Protection, In: INTERNATIONAL JOURNAL of
MATHEMATICS AND COMPUTERS IN SIMULATION, , Issue 1,
Volume 5, p. 386-394, 2011, ISSN: 1998-0159, dostupnétiez z WWW:
http://www.naun.org/journals/mcs/

(1]

(2

(3]

(4]

(5]

(6]
(71
(8]

(9]

94

[10] LUKAS, L., HROMADA, M. Resilience as Main Part of Protection of
Critical Infrastructure, In: INTERNATIONAL JOURNAL of
MATHEMATICAL MODELS AND METHODS IN APPLIED
SCIENCES, Issue 1, Volume 5, p. 1135-1142, 2011, ISSN: 1998-0140,
dostupné tiez z WWW: http://www.naun.org/journals/m3as/
HROMADA, M., LUKAS L., Multicriterial Evaluation of Critical
Infrastructure Element Protection in Czech Republic,In. International
Conferences, ASEA and DRBC 2012, Held in Conjunction with GST
2012, Jeju Island, Korea, November 28-December 2, 2012. Proceedings,
pp 361-368, ISBN 978-3-642-35266-9

HROMADA, M., LUKAS L., Conceptual Design of the Resilience
Evaluation System of the Critical Infrastructure Elements and Networks
in Selected Areas in Czech Republic, The twelfth annual IEEE
Conference on Technologies for Homeland Security (HST '12), will be
held 13-15 November 2012 in Greater Boston, Massachusetts. Pp. 353-
358, ISBN 978-1-4673-2707-7

NECESAL Lubos, HROMADA Martin, "Physical Protection Systems
and Critical Infrastructure Protection in the Czech Republic" 1st
International Conference on Automatic Control, Soft Computing and
Human-Machine Interaction (ASME '12), Recent Researches in
Automatic Control, Systems Science and Communications, Portugal,
Porto, pp. 149-153, July 2012

P. N. Belhumeur, J. P. Hespanha, and D. J.Kriegman, “Eigenfaces vs.
Fisherfaces: RecognitionUsing Class Specific Linear Projection,” IEEE
Trans. Pattern Analysis and Machine Intelligence, vol. 19, no. 7, pp.
711-720, 1997.

Anagnostopoulos, C and et all, License Plate Recognition From Still
Image and video Sequences: A Survey in proceedings of IEEE
Transactions on Intelligent Transportation Systems. 2008.

K. Youssef and P-Y Woo, “A New Method for Face Recognition Based
on Color Information and a Neural Network,” Third International
Conference on Natural Computation, IEEE Computer Society, 2007

H. A. Aboalsamh, “Human Face Recognition using Eigen and Fisher
Faces,” Egyptian Computer Science Journal, ISSN-1110-2586, vol. 31,
no. 1, January 2009.

A. J. Lipton, H. Fujiyoshi, and R. S. Patil, Moving target classification
and tracking from real-time video, in Proc.lIEEE Workshop Applications
of Computer Vision, 1998, pp. 8-14.

D. Miao, J. Fu, Y. Lu, S. Li, W. Chen: Textureassisted Kinect depth
inpainting, IEEE International Symposium on Circuits and Systems
(ISCAS), pp.604-607, 2012.

Lukas,L., Hruza, P., Research of the information support of
management activities. Research report.Brno: VSKE, 2010, 70p

N. A. Razak, M. A. Lubis, M. A. Lumbi and R. B. Mustapha.” IT
Literacy of Language Teachers in Malaysian Technical Schools®. In:
»International Journal of Education and Information Technologies*.
Issue 3, Volume 4, p. 149-156, 2010.

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

J. Sevcik - was born in 1986. In 2011 completed a master's degree in Security
technologies, systems and management at the Tomas Bata University in Zlin,
where he attends postgraduate studies. The object of her interest is in the
Effective design of the Video Surveillance System and the Security
assessment of the environmental conditions influencing the object.


http://www.naun.org/journals/mcs/
http://www.naun.org/journals/m3as/



