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1 Introduction

1.1 General information

No part of this publication may be reproduced or transmitted in any way or in any form without the prior written consent of
AxxonSoft.

The document contains information that is current at the time of publication. The document may be changed by AxxonSoft
without prior notice to other parties.

1.2 The purpose of the document

The Intellect software system - Intellect Detector pack: Operator's Manual contains the information necessary to install and
operate the additional software modules that are part of the Intellect software system detector pack.

The structure of this document allows the user to skim the information contained on the /ntellect Detector pack and to select,
depending on the level of training, topics of interest for a more detailed study. Chapters in the manual - or the informational or
reference content - each have their own underlying structure.

The Introduction section is intended as a general introduction to this document.

The Software and hardware requirements section describes the requirements for computers and operating systems that use
software modules included in the /ntellect Detector pac.

The Staffing requirements section contains the requirements for personnel working with software modules included in

the Intellect Detector pack.

The Installing the Intellect detector pack section contains the recommendations for users and administrators to install, repair
and remove the Intellect Detector pack.

The Configuring detection modules section provides the information on functional characteristics, requirements for video
cameras, and configuring the detection modules.

The Operating with detection modules section provides the information on operating the detection modules.

1.3 Purpose of the Intellect detector pack

The following Intellect Detector pack modules are intended for integration and use with /ntellect:

[

Queue length detection.

People counter detection.

Stopped vehicle detection.

Glow detection.

Heat map detection.

Detection of moving against crowd flow.
Barcode detection.

Train detection.

Smoke detection.

Fire detection.

. Sweethearting detection.

Fluid level detection.
Neurotracker.

Person location tracker.

. Videolntellect embedded detector.
16. Neurocounter.

o~ ~WN

e el
arONEO

The functional characteristics of these detection modules are provided in the corresponding sections (see Configuring detection
modules).

Introduction - 6
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2 Software and hardware requirements

The requirements for the base computers and operating system for the modules included in the Intellect Detector pack
correspond to the same requirements for the /ntellect (see Intellect Administrator's Guide).

Each software module automatically determines which computing resources it can use — a central processing unit (CPU) or a
graphics processing unit (GPU).

For the modules that use neural analysis (see General information on Neural analytics), the operation device can be set
manually.

Requirements for the hardware platform when the neural analysis is used:
1. The neural network analytics supports the following devices: CPU, GPU (NVIDIA discrete GPUs, integrated Intel GPUs), VPU
(Intel NCS, Intel HDDL).
Note.

In order to connect the Intel NCS, plug in the device to the USB port and make sure that Windows shows it with
one of the following names: Movidius, Myriad X, VSC Loopback Device.

Intel NCS can be utilized with any computer compliant to the /ntellect hardware requirements (see
Requirements for base PCs).

Attention!
It is not recommended to use more than one Intel NCS device on the same Server.
Several Intel HDDL devices can be used on one Server if their revisions match.

* For Intel HDDL to work on a computer with AMD CPU, it is required that the OpenVino toolkit be installed
according to the instructions on the site.

2. If CPU or Intel GPU is used for the neural network analytics operation, keep in mind that the following processors are
supported: Intel Core generation 6 and later, Intel Xeon and Intel Pentium® processors N4200/5, N3350/5 or N3450/5 with
Intel® HD Graphics https://software.intel.com/en-us/openvino-toolkit/hardware.

3. NVIDIA GeForce 1050 Ti GPU or newer. GPU requirements:

a. atleast 2 GB of memory;
b. Compute Capability 3.0 or higher.
Note.

Please check the GPU's Compute Capability version on the manufacturer's web site.

Attention!

When using NVIDIA graphics cards, it is recommended to install the latest driver from the NVIDIA official
web site.

A single neural network consumes 500 MB of video memory. Each neural network is distributed between several object
trackers within the GPU. For example: to apply the neural fire detector and the neural smoke detector to any number of
channels, you should use a 1 GB graphics card or higher. You can use multiple video cards in your system.

Attention!
Make sure that video image requirements are met in order for each detection module to operate correctly.

The requirements are specific for each detection module and are given in the corresponding sections (see Configuring
detection modules).

Software and hardware requirements - 7


https://doc.axxonsoft.com/confluence/display/Int411en/Administrator%27s+Guide
https://software.intel.com/en-us/neural-compute-stick
https://software.intel.com/en-us/openvino-toolkit/hardware
https://software.intel.com/en-us/neural-compute-stick
https://software.intel.com/en-us/neural-compute-stick
https://doc.axxonsoft.com/confluence/display/Int411en/Requirements+for+base+PCs
https://software.intel.com/en-us/neural-compute-stick
https://docs.openvinotoolkit.org/latest/openvino_docs_install_guides_installing_openvino_windows.html
https://developer.nvidia.com/cuda-gpus
https://www.nvidia.com/Download/index.aspx?lang=en-us
https://www.nvidia.com/Download/index.aspx?lang=en-us
https://www.nvidia.com/Download/index.aspx?lang=en-us

Detector Pack. User Guide

2.1 Platforms for the detection software modules operation

The Intellect Detector pack is comprised of the independent software modules that operate on the following platforms:
Module x32 x64

Heat map detection
Detection of moving against crowd flow
Queue length detection
Smoke detection

Fire detection

Stopped vehicle detection
People counter detection
Train detection

Glow detection
Sweethearting detection
Barcode detection

Fluid level detection

Neurotracker

Person location tracker m

Videolntellect embedded detector

Neurocounter m

Equipment detection (PPE) u

Attention!

Simultaneous operation of 32-bits and 64-bits modules on one PC is impossible.

Note.

When VMDA tracker process is separated to the single process, it operates correctly both in 32-bit and 64-bit platform.
VMDA tracker configuration is described in the Intellect software. Administrator's Guide. Separating the VMDA tracker to
the single process is performed with the VMDAEXT registry key which is described in the Registry Keys Reference Guide.
The most recent versions of these documents are available in the AxxonSoft documentation repository.

The basic version of /ntellectis a software platform for the installation of these modules.

Software and hardware requirements - 8
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3 Staffing requirements

For the use of the /ntellect-based detector, there are the following roles:

1. administrator;
2. operator.

In particular cases a person can perform the functions of both the administrator and operator. The main duties of the
administrator are:

1. upgrading, configuring and monitoring the performance of the system hardware;
2. installing, upgrading, configuring and monitoring the performance of the system and basic software;
3. installing, configuring and monitoring the application software.

The administrator must have a high level of qualifications and practical experience in the implementation of the installation,
configuration and administration of software and hardware used in the software package. The structure of the system provides
the ability to control all functionality available by a single administrator, and also allows for the sharing of the administrative
responsibility among multiple operators. The main duties of the operator are as follows:

1. work with the system's graphical user interface;
2. optimization of the PC for the tasks needed using the functionality provided in the system.

The system operator should have experience working with PC's based on Microsoft Windows operating systems at the level of a
skilled user, and easily carry out basic operations.

Staffing requirements - 9
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4 |nstalling the Intellect Detector pack

4.1 Generalinformation on installing the Intellect Detector pack
The installation of the /Intellect detector pack takes place in the following order:

1. Install /ntellect (see the Intellect system Administrator's Manual).
2. Install the Intellect Detector pack (see the chapter on Installation).

4.2 Installing the Intellect Detector pack

4.2.1 Description of the Intellect Detector pack installation files
The Intellect Detector pack installation files on CD-ROM.

The installation files contain the installation program and the necessary software components to install the /ntellect Detector
packon the computer.

Only an administrator can install the /ntellect Detector pack.

4.2.2 Installation

The Intellect Detector Pack software is installed as a part of the /Intellect software. Information about compatibility of the
Intellect software versions and Intellect Detector Pack s available at General information about product releases and versions
compatibility.

Importnat!

The Intellect Detector Pack software should be installed on both Server/Remote administrator workplace and Client.
For details, see Intellect. Administrator's Guide.

To install the Intellect Detector pack, the following steps must be performed:

1. Insert the CD-ROM with the Intellect Detector packinstallation files into the CD/DVD drive. A window will open showing
the contents of the disc.
1. Help
./ languages
| Redist
ﬁ Product.msi

||.r__i"' setup.exe
Er setup.ini

Installing the Intellect Detector pack - 10


https://doc.axxonsoft.com/confluence/display/Int411en/Administrator%27s+Guide
https://doc.axxonsoft.com/confluence/display/ASdoc/General+information+about+product+releases+and+versions+compatibility
https://doc.axxonsoft.com/confluence/display/ASdoc/General+information+about+product+releases+and+versions+compatibility
https://doc.axxonsoft.com/confluence/display/Int411en/Administrator%27s+Guide

Detector Pack. User Guide

2. Run Setup.exe, which will start the /ntellect Detector packinstallation.
As a result, a window will appear with the message Welcome to the Intellect Detector Pack v.2.0.0 Setup Wizard.

@ Installation of Intellect Detector pack v.2.6.0.1456

Welcome to the Intellect Detector pack

Intellect
Dietector Pack ¥v.2.6.0.1456 Setup Wizard.

You are welcomed by the Intellect Detector pack

v, 2.6.0, 1456 Setup wizard. It enables to set installation
parameters. It is recommended to quit all other applications
before you continue installation. Clid Mext to go on or
Cancel to exit the Setup wizard. Thank you for using
software products by AxxonSoft company.

Mext I [ Cancel ]
3. Click Next.
The License agreement window will appear.
@ Installation of Intellect Detector pack v.2.6.0.1456 || =[=] g

License Agreement.
Please read the License agreement carefully.

End-User License Agreement (EULA) &

4
Important! Read the following terms carefully before installing, copying
and/or using this software. Installing, copying or using the product indicates
vour acceptance of these terms.

Thizs AwmonSoft End-User License Agreement ("EULA")is alegal agreement
between yvou, the End-User of the License rights granted herein, and
AcmonSoft, governing the use of the this software accompanying this EULA,
including any and all associated media, printed materials, and "online"” or
electronic documentation protected by copyright laws.

(@) [ accept the terms of the License agreement.

(711 do not accept the terms of the License agreement.

pint | | Bak || mext | | Ccancal

4. After reading the license agreement, agree with the terms of the agreement by clicking on the check box stating I accept
the terms of the License agreement, otherwise the installation of the software system will be discontinued.

Installing the Intellect Detector pack - 11
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5. Click Next.
The Ready to install window will appear.
13 Installation of Intellect Detector pack v.2.6.0.1456 =] -E-]| 22 |
. |
Ready to Install e

Setup wizard is now ready to begin installation of Intellect Detector pack v.2.6.0. 1458
on your computer,

Setup wizard is ready to install Intellect Detector pack v. 2.6.0. 1456 on your PC. Click
Install to start, If you want to review or change any installation parameters, dick Back.
Click Cancel to exit the Setup wizard.

Back " Install ] [ Cancel

6. Click Install.

As a result, the Intellect Detector pack installation process window will appear.
13} Installation of Intellect Detector pack v.2.6.0.1456 = B /=)

= 1 IS

Installing Intellect Detector pack v.2.6.0.1456

Flease wait till Setup wizard installs Intellect Detector pack v, 2.6.0. 14586,
Installation period depends on the operating system configuration and software
that is already installed.

Status: Copying new files

Cancel

Installing the Intellect Detector pack - 12
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After installing all components, the Installation complete window will app
ﬁ! Installation of Intellect Detector pack v.2.6.0.1456

Installation Complete
Installation of Intellect Detector pack v.2.6.0, 1456 is completed.

Installation of Intellect Detector pack v. 2.6.0. 1456 on your computer is completed. If

you were installing Intellect Detector pack v, 2.6.0. 1456 from CD, please, remove the
installation media. Clidk Finish to exit.

7. Click Finish.

The Intellect Detector pack installation in complete.

4.2.3 Repair

To repair the Intellect Detector pack, the following steps must be carried out:
1. Insert the CD-ROM with the Intellect Detector pack installation files into the CD/DVD drive. A window will open showing

the contents of the disc.

[Help

[Chilanguages

ﬁ_%lF'deuct

D setup

:}setup

Installing the Intellect Detector pack - 13



2. Run Setup.exe, which will start the /ntellect detector packinstallation.
As a result, the Select action window will appear.
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all
Salect Action

Choose operation to execute with Intellect Detector pack v. 2.6.0. 1456 and dick Mext.

@ Repair

) Remove

13 Installation of Intellect Detecter pack v.2.6.0.1456 [r=e|[-E0]| £2

3. Select Repair.
4. Click Next.
The Intellect Detector pack repair process window will appear.

Repairing Intellect Detector pack v.2.6.0.1456

Please wait while the Setup Wizard repairs Intellect Detector pack v. 2.6.0. 1456,

Status: Copying new files

13 Installation of Intellect Detector pack v.2.6.0.1456 [o] @ 5]

Cancel

Installing the Intellect Detector pack - 14
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After installing all components, the Repair complete window will appear.
13 Installation of Intellect Detecter pack v.2.6.0.1456 [-=]
")

Eh-52
e ™)

Repair Complete

Intellect Detector pack v. 2.6.0. 1456 software was successfully repaired on your PC and is
ready for use. Clidk Finish to exit,

5. Click Finish.

The Intellect Detector pack repair is complete.

4.2.4 Removal

To remove the Intellect Detector pack, the following steps must be carried out:
1. Insert the CD-ROM with the Intellect Detector pack installation files into the CD/DVD drive. A window will open showing

the contents of the disc.

[CyHelp

[Chilanguages

ﬁlF‘deuct

D setup

:}setup
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2. Run Setup.exe, which will start the /ntellect Detector packinstallation.
As a result, the Select action window will appear.
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g

13 Installation of Intellect Detecter pack v.2.6.0.1456 =] =
.}

Select Action

Choose operation to execute with Intellect Detector pack v. 2.6.0. 1456 and dick Mext.

) Repair

@ Remove

-

23 |

[ Mext J [ Cancel
3. Click Remove.
4. Click Next.
The Intellect Detector pack removal process window will appear.
13} Installation of Intellect Detector pack v.2.6.0.1456 e~ 22 |
= WS

Removing Intellect Detector pack v.2.6.0.1456

Flease wait while the Setup Wizard removes Intellect Detector pack v, 2.6.0. 1456,

Status: Remaving shortouts

Cancel
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Upon the deletion of the files, a message will appear stating that the /ntellect Detectorpackwas removed.
ﬁ! Installation of Intellect Detector pack v.2.6.0.1456

Removal Complete

Intellect Detector pack v. 2.6.0. 1456 is successfully removed from your PC. If you want to
repair Intellect Detector padk v. 2.6.0. 1458, you can install it again from the installation
media. Click Finish to exit.

5. Click Finish.

The Intellect Detector pack removal is complete.

4.2.5 Installing the Intellect Detector Pack in quiet (silent) mode
It is possible to install /ntellect Detector Packin a giute (silent) mode. For this select one of the following options:

1. Specify in the setup.ini file in the installation directory (see Installation):

[Startup]
CmdLine=/quiet

H [Info]

Name=DetectorPack

Version=1.00.000

DiskSpace=8000 ;DiskSpace requirement in KB
HIStartup]

{Crdline=/quiet )

Product=Intellect Detector Pack
PackageName=FProduct .m=1

Loglptions =

QuietCmdLine=/quiet

E [Installl]

Di=splayName=MS5 Visual Studio 2015 Redistributable x64

CmdLine=/q

Product=Redist\VC2015_Redistributable Package\xé4\vcredist x64.exe
Regquired=1

QuietCmdLine=/q

Platform=x64

-GUID={A1C31BAS5-5438-3A07-SEEE-ALFB2DOFDE36}

When Setup.exe is run, /ntellect Detector Packis installed in the quiet (silent) mode.
2. Inthe Intellect Detector Packinstallation directory specify the following command in the Windows command line:
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setup.exe /quiet

When the command is executed, the Intellect Detector Pack installation in the silent mode starts.

Installing the Intellect Detector pack - 18



Detector Pack. User Guide

5 Configuring detection modules

5.1 General information on Neural analytics
Software and hardware requirements

The detector pack uses the Al analytics based on neural networks. The following Al features are available:

1. Neurotracker (see Neurotracker).
Neural Tracker detects only objects of a specified class. The Neural Tracker is more accurate than the regular one, and
detects even static objects, but it requires more computing resources.
2. Al Smoke and Fire detection (see Fire detection and Smoke detection).
Neural network detects fire and smoke in FoV.
3. Al Person location tracker (see Person location tracker).
Al-powered Posture Detection captures specific human poses that may represent a security threat.
4. Neurocounter (see Neurocounter).
Neural network counts the number of objects in a given area.
5. Sweethearting detection (see Sweethearting at checkout detection).
Neural network detects the theft of goods by cashiers who do not scan some items barcodes at the checkout.
6. Equipment detection (see Equipment detection (PPE)).
Neural network divides the human body into segments, detects the equipment (PPE) on a given body segment, and
checks its condition.

The quality of work and the resource consumption of the Al-based detection tools directly depend on the optimization of
the neural network model used.

Notes
The file names for each neural network model depend on the device on which the neural network will operate:

« If youintend to use a CPU or Intel GPU (integrated video core), then it is necessary to train the neural network file
using the OpenVINO toolkit, and the name of the neural network file should contain the _openvino substring at
the end. For example, testl_openvino.ann.

+ If you intend to use a GPU (NVIDIA graphics processor), then the name of the neural network file should contain
only the name of the neural network. For example, testl.ann.

« If youintend to use the Intel NCS or Intel HDDL, then the name of the neural network file should contain the
_movidius substring at the end. For example, testl_movidius.ann.

+ Also, there should be a file with the *.txt extension in the same directory as the neural network file with the
*.ann extension. The *.txt file should have the same name as the *.ann file.

Before you start setting up the Al-based detection tools, you should contact the AxxonSoft technical support and request
the model files of the trained neural networks. Technical support specialists will request the required data and then
provide the files for each neural network model. These files should be distributed to all Servers where it is planned to use
the detection tools.

Attention!

The startup (initialization) time of each neural network on NVIDIA GPU can take 2-3 minutes, depending on the used
neural network model. Until initialization is complete, no events will be received from detection tools.

5.2 Selecting a camera video stream for the detection modules

By default, the detection modules included in the Detector Pack subsystem use the Video Analytics camera stream. In order for
the detection modules to use the Default camera stream, it is necessary to change the VMDA.ignoreAnaliticStream registry key
value to 1 (see Registry keys reference guide, for details about working with the registry, see Working with Windows OS registry).
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If the camera is not used in the multi-thread mode, the first stream (the only one) will be used regardless of the key

value.

5.3 Configuring the events archive length

Reports by results of detection working received with the help of Report System web-reports subsystem are creating on
information from the event log database. On default the event archive is storing in the database for three days, but it is
insufficient for proper report creating. To increase the events archive length, do the following:

1. Go to the Programming tab of System settings dialog box (1).

T ecurity zone WP
-y Access Levels

B 2k Macras

#--obj Macro events
-3 Programs

Hardware

Interfaces

Prograrmming

@

l

Settings

{ Everts archive lsngth |3 davs )3

Run macra at start b
w487 Scripts
-7 Timers [ Connections in architecture
w-{T) Time Zones
= ;ﬁ_ Areas

Holidays

Add

Administrator's password

2. Go to the Security zone object's settings panel (2).

3. Enter the period of events storage in the database in the Events archive length ___ days field (3). For example, specify
the archive storage period equal to 30 days.

4. Click the Apply button (4).

Configuring the events archive length is completed.
5.4 Queue length detection

5.4.1 Functionality of the Queue length detection module
The Queue length detection module is designed to carry out the following functions:

1. Count the number of people waiting in line within a certain time interval.

2. Record the number of people waiting in line in a database.

3. Plot the crowdingin an observed area.

4. Generate an event when threshold queue length is exceeded and record it to the Event protocol database.

5.4.2 Camera requirements for the Queue length detection module

The requirements for the cameras that will work with the Queue length detection module are listed in the following table.
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Camera + Resolution: 720x576 (CIF4), using of 360x288 (CIF1) is acceptable; oversize
images are reduces until CIF4.
+ Fps:not less than 6
+ Color: analytics works with grey and color images.
+ Camera must be rigidly fixed.

Lighting + The best working of detection is archived at medium lighting. In
conditions of insufficient (night) or excessive (exposure) lighting, the
quality of analytics can be reduced.

+ Sharp changes of lighting can lead to short-time invalid analytics
working.

Scene and camera angle « The best position - camera "looks" to the scene vertically down. The

better this requirement, the carefully the received estimation.

« Sizes of camera field of view: 3x3m is minimal (6x6 people), 4x4m is
optimal (8x8 people), 8x8m is maximal (16x16 people).

« Background is static and is not changed sharply.

« Analytics can work inappropriately on specular surfaces and in case of
sharp shadows from moved objects.

« Analytics can work inappropriately in case of in the camera field of view
there are periodic movements of background objects (trees, working TV,
etc.)

Objects image + Image quality: the image is to be clear, without visible defects from
reducing procedure.
+ Permissible size of a person (the area of a rectangular track around a
person) as a percentage of the frame area: from 0.25% to 10%

5.4.3 Configuring the Queue length detection module

The Queue length detection module can be configured on the settings panel of the Queue length detection object created
under the Camera object in the Hardware tab of the System settings dialog box.

Hardware Programming

- LOCALHOST [ONBTA-TIK] F= . .
-¥# Video Capture Device1 [1] l iSHErEai e B
E|-i Cargerg Camera || Disable
k | Camera 1 j

Cancel
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Configure the Queue length detection module as follows:

1. Goto the Queue length detection setting panel.

1 [ueue length detection 1
Camera || Disable
| Camera 1 hd

Apply Cancel

2. Click Settings.
The Detection settings window appears.

Detecticn settings
Select area | Parameters 2
P R R O AR i R R LA R AR R iR AL, -
Ea;aofirﬂerest l

Size of man

Csevvie 1

oK) [coned ]

3. Specify the area of interest and the approximaté size of a person in the video image:
a. Click Stop video to capture the video image (1).
b. Click Area of interest (2).

Configuring detection modules - 22



Detector Pack. User Guide

c. Using the left mouse button select the four points of the area in the captured video image (3) to be analyzed (1).
Only one area can be added. If a second area is specified, then the first area will be deleted. Upon selection of the
area the remaining part of the video image will be dimmed.

d.
e.

Note

To remove a selected area, click the “ putton next to the Area of interest button.

Detection settings

-

B &

Select area | Parameters

Area of interest

| &

g

'\ =

Click Size of man (2).

In the captured video image (1) specify the approximate size of a person. To do this use the left mouse button to

specify a rectangular area (1).

Note

To remove the person size, click the ' button next to the Size of man button.
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Detection settings =l P

Select area‘ Parameters !2

[Araanf interest l @

[S.izeufman J E]

.,

4. Setthe module parameters:

a. Go tothe Parameters tab (2).
b. Set the detection sensitivity field in a range from 0 to 1 with up to two decimal places (1). The higher sensitivity is,

the less significant objects will be considered as a queue. i.e. the algorithm will react to more inconsiderable
motion. So, only considerable change of the scene will be analyzed by the queue length detection if the minimum

value of the detection sensitivity is specified.

Detection settings [ ’IEI

Select areg | Paramesters

Detection sensitivity (0.0- 1.0) 0.00

Ak

Al
[ Y

Periodicity of employment measuring, s 30

Video settings
[7] Reduce large resclution 3

'y

Generate employment event, people 0

5 ok |[ Cancel |G
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In the Periodicity of employment measuring, s field, specify a time period in seconds for counting the number of
people in the observed area (2). The minimum value of this parameter is an interval between frames of analyzed
video stream, but not less than 1 second and not more than 3600 seconds. The value of the parameter depends on
the scene characteristics. For example, if a queue in the field of video camera view is not changing for a long time,
than the parameter value can be reasonably large. It is not recommended to specify value of this parameter more

than 3-5 minutes for correct working of algorithm on the average scene.

Note

The more frequently periodicity of employment is measured, the more frames are analyzed by algorithm
and the higher the system capacity is.

d. Setthe Reduce large resolution checkbox to create and process the new frame consisting of even lines of the
initial frame (3).
e. Inthe Generate employment event, people field specify the value of the Queue length detection counter

(number of people). If this value is exceeded, then the Queue length (OCCUPANCY_EVENT) event is generated by

the Queue length detection object (4). The event have the following parameters: current counter value
(occupancy<>) and the threshold value (raise_count<>). The event can be used in scripts and programs

(see Programming Guide (JScript) and Programming Guide for more info on scripts and programs; the most
relevant versions of these documents can be found in AxxonSoft documentation repository).

Note

All events from the Queue length detection object can be found in the Event log. See Obtaining traffic
information in the area of interest.

Click OK to save changes and return to the settings panel of the Queue length detection object (5).

Note

To return to the settings panel of the Queue length detection object without saving changes, click Cancel (6).

Click Apply on the settings panel of the Queue length detection object.

Configuring the Queue length detection module is completed.

5.5 People counter detection

5.5.1 Functionality of the People counter detection module

The People counter detection module is designed to carry out the following functions:

1.
2. Record events about visitor entries into the observed area to a database.
3.

4. Generate reports by the number of visitors in the observed area.

Count visitors in an observed area.

Record ievents about visitor exits from the observed area to a database.

Note

The People counter detection module does not operate properly in the real time mode, i.e. it cannot be used to
immediately count visitors. As the operation algorithm of the detection tool is static, the maximum people count
accuracy is reached at some periods of time (every 15 minutes of non-stop operation). Mainly people count
accuracy depends on whether the requirements given in the Camera requirements for the People counter detection
module are met.
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5.5.2 Camera requirements for the People counter detection module

The requirements for the cameras that will work with the People counter detection module are listed in the following table.

Camera

Lighting

Scene and camera angle

Objects image

Other:

Resolution: 720x576 (CIF4), using of 360x288 (CIF1) is acceptable.
Resolution zoom-in over CIF4 is not improve the quality of recognizing
procedure.

Fps: 25.

Color: only color camera can be in use.

Camera must be rigidly fixed.

The best working of detection is archived at medium lighting. In
conditions of insufficient (night) or excessive (exposure) lighting, the
quality of analytics can be reduced.

Sharp changes of lighting can lead to short-time invalid analytics
working.

The best position - camera "looks" to the scene vertically down. The
better this requirement, the carefully the received estimation.

Sizes of camera field of view: 2x2m is minimal, 4x4m is optimal (8x8
people).

Background is static and is not changed sharply.

In the recognized are there no moving objects except of people.
Analytics can work inappropriately on specular surfaces and in case of
sharp shadows from moved objects.

Analytics can work inappropriately in case of in the camera field of view
there are periodic movements of background objects (trees, working TV,
etc.)

People occulting by static objects is to be minimal (by columns, trees
etc.).

Image quality: the image is to be clear, without visible defects from
reducing procedure.

Permissible size of a person (the area of a rectangular track around a
person) as a percentage of the frame area: from 10% to 60%.

People shouldn't move by continuous flow, by groups by several people
are counted properly.

5.5.3 Configuring the People counter detection module

The People counter detection module can be configured using the System settings menu, under the Hardware tab, on the
People counter detection control panel, using the Camera settings.
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Architecture Hardware Interfaces Programming

=-E LOCALHOST [ONbIA-MK]

&34 Video Capture Device1 [1] 1 People counter detection 1

@ Camerz Carnera || Dizable
: .Q People counter detection 1 [1] e j

Apphy

The People counter detection module is set up as follows:
1. Go tothe People Counter Detection control panel.

1 People counter detection 1 [ Seftings |

Camera || Dizable
Camera 1 j
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2. Click Settings. The Detection settings window will appear.

Detection settings | = 'IEI

Select area | Parameters =
A -
lArea of interest

Size of man

Ertrance: 1-> 2
Bait: 221

’ Change sectors

s 1

o< ] (o |

3. Specify the area of interest and the approximate size of people in the video image:
a. Click Stop video to capture the video image (1).
b. Click Area of interest (2).
c. Using the left mouse button select the four corners of the area on the captured video image (3) to be analyzed.
Only one area may be so designated. If a second area is specified, then the first area will be deleted.

Note.

To remove a selected area, click the “ button next to the Area of interest button.

Note.

The area of interest is divided into two sections - 1 and 2. If an object moves from sector 1 to sector 2, it is
logged as the entry of a visitor; if the visitor moves from sector 2 to sector 1, it is logged as an exit.
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Detection settings =0
Select area | Parameters
[Areaoﬁmert ] E]
Size of man ] @
Entrance: 1-: 2
Bait: 221
20 G s
[ Ok || Cancel |

d. Setthe desired size, shape and position of the sectors in the area of interest by moving their boundaries (1).
e. If youwant to swap sectors 1 and 2, click Change sectors (2).

4, Setthe approximate person size as follows:
a. Click on Person size (3).
b. On the captured video image set the approximate person size. To do this, use the left mouse button to select a
rectangular area (4).

Note.
[ 5

To remove the person size, click the “ button next to the Person size button.
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Detection settings r=n (e |
Select area | Parameters
] lﬂ.reaofinterest ] E]
[Sizeufman ] @
Entrance: 1-: 2
Bxit:2-> 1
Charge e
0K || Cancel |
5. Setting the module parameters:
a. Go to the Parameters tab in the Detection settings window (1).
EIE

Detecticn settings

| Select area Qammeters)'l

Video settings
‘ [7] Reduce large resolution ,2

3( 0K )[ Cancel ]

)

|————— =

b. Setthe Reduce large resolution checkbox to create and process the new frame consist of even lines of initial

frame (2).

6. Click OK (3).
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Configuring the People counter detection module is complete.

5.6 Stopped vehicle detection

5.6.1 Functionality of the Stopped vehicle detection module

The Stopped vehicle detection module is designed to carry out the following functions:

1. Recognizing cars stopped in the specified areas.

. Recognizing jams in the specified areas.

2
3. Recording Jams and Stopped cars events to the database.
4. Recording events of jam elimination or start of movement of previously detected stopped car to the database.

5.6.2 Camera requirements for the Stopped vehicle detection module

The requirements for the cameras that will work with the Stopped vehicle detection module are listed in the following table:

Camera

Scene and camera angle

Object images

Lighting requirements

Resolution should be at least 720x480 pixels
Fps: not less than 15, recommended fps is 25
Camera should be rigidly fixed to avoid shaking

Recommended height of camera mounting: 6-7 m

Recommended angle of camera mounting: no more than 30

degrees relative to the horizontal line

It is recommended to mount camera above the middle of analyzed traffic
area

If the camera is installed on the side of the traffic area, the efficiency of the
detection algorithm decreases

The vehicles and their elements, for example, a radiator grill, should be
visually distinguishable on the video image

It is recommended to use the Zoom-In/Zoom-Out camera functions to
improve the response reflection from vehicles on the scene, i.e. settings in
which the vehicle elements are clearly distinguishable

Objects should be visually separated from the background and from each
other.

5.6.3 Configuring the Stopped vehicle detection module

5.6.3.1 Licensing the Stopped vehicle detection module

To license the «Stopped vehicle detection» module do the following:

1. Go to the <intellect installation folder>|Modules|intelliVisionfolder.

2. Runthe HardwarelD.exe utility.

Attention!

Start the HardwarelD.exe utility from the name of computer Administrator.

Also the utility is to be started after the full loading of operating system, specifically after start of all needed

services and applications.
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IntelliVision HardwarelD

Your HardwarelD 1
C )

( Copy To Clipboard hz

In the Your HardwarelD field the code is displayed (1).

Click the Copy To Clipboard button to copy the code to the clipboard (2).

5. Send the code to the manager of the ITV company and specify the number of Stopped vehicle detection which are
planned to be used.

6. Receive the regkey.dat file from the manager of the ITV company.

7. Put the received file to the <Intellect installation folder>\Modules64| folder.

Hw

Licensing the «Stopped vehicle detection» module is completed.

5.6.3.2 Configuring the Stopped vehicle detection module

The Stopped vehicle detection module can be configured using the System settings menu, under the Hardware tab, on the
Stopped vehicle detection control panel, using the Camera settings.

Hardware Programming

- Computer R-NAZARQV [R-NAZARQOV]
E)-# Videe Capture Device1 [1]

1 Stopped vehicle detection 1 Settings

Camera || Dizable
Camera 1 j

The Stopped vehicle detection module is set up as follows:
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1. Go to the Stopped vehicle detection settings panel.

i:| Stopped vehicle detection 1

]

Comerst

2. Click Settings. The Detection settings window will appear.
3. Configure the surveillance zones on the Select area tab (1). Several zones can be added (2). Detection tool triggering in
each zone produces a separate event.

Note.

For each surveillance zone, both vehicle stop and vehicle leaving the zone are detected.
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Detection settings I?Ilgl

Select area” | Parameaters

Zone 1 6
|Eoth directions 7 -

Zone 2

[Eoth directions - ]

J

Startvideo |3

0K || Cancel

To add a surveillance zone, do the following:
a. Click Start video (3) to capture the video image.
b. Toadd a zone, click any mouse button on the video image.
c. Setthe required size, shape and position of the surveillance zone:
+ To change the zone size, use the nodal points of the zone;
« To rotate the zone, drag it, while holding the mouse pointer close to the inner perimeter of the zone;
« To move the zone around the frame of the video image, use a dotted line circle (4).

d. Specify the approximate size of the vehicle by changing the size of the internal areas in the bottom left corner of
the main zone (5). This field (5) is called the detection area.

Note.

Each surveillance zone over its entire area is proportionally covered by detection areas of a given size. It is
necessary to set the approximate dimensions of the vehicle so that each surveillance zone includes no
more than 256 detection areas.

+ To control the coverage of the zone by detection areas, use the debug window (see Appendix 1.
Debug window).

« The stopped cars can be detected only in those parts of the surveillance zone, which are covered
by detection areas.

e. Enter zone name (6).
f. Select the direction of the vehicles moving towards the camera for each zone (7).
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4. Go to the Parameters tab (1) and set the minimal stop duration in seconds in the Stop duration, s field using the up and
down buttons (2).

Detection settings = @

Select area F'ammeters"‘

-

Detection settings
Stop duration, s: &0 z 2

oK ][ Cancel

5. Click OK.

Configuring the Stopped vehicle detection module is completed.

5.7 Glow detection

5.7.1 Functionality of the Glow detection module
The Glow detection module is designed to carry out the following functions:

1. Keeping track of light sources (lamps) in an observed area.
2. Record events about recognizing of light sources insertion or elimination to the database.

5.7.2 Camera requirements for the Glow detection module
The requirements for the cameras that will work with the Glow detection module are listed in the following table.
Camera + Resolution should be at least 320x240 pixels

+ Fps: not less than 6
« Camera must be rigidly fixed.
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Scene and camera angle + The camera is pointed to the area where all light sources are located
(ideally, the optical axis of the camera is pointed strictly perpendicularly
to this area).

Objects image + Light sources in the video image should be visually distinguishable.

5.7.3 Configuring the Glow detection module

The Glow detection module can be configured using the System settings menu, under the Hardware tab, on the Glow
detection control panel, using the Camera settings.

Architecture ardware Interfaces Programming

=B LOCALHOST [O/LIA-TK]

eﬁ Video Capture Device1 [1] i Glow detectiont

El-i Cameral[l Camera || Dizable
Y Glow detection 1 [1
2 fon1 11 Camera 1 j

Cancel

The Glow detection module is set up as follows:
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1. Go to the Glow Detection control panel.

1 Glow detection 1 [ Settings 1

Camera || Disable

| Camera 1 -

Apply Cancel

2. Click Settings. The Detection settings window will appear.

Detection settings e -l ]
Select area | Parameters

{ Stop video }

| 0K || Cancel

1
o
'S —3 == e — ¥

3. Specify the location of lights sources in the image which are to be tracked by detection:
a. Click Stop video to capture the video image.
b. On the captured video image specify areas to be analyzes (1). Click the left mouse button in the frame area and
stretch it to the required size. The minimal allowed size of the analyzed area is 15x15 pixels. The maximum allowed
size of the analyzed area is 200x200 pixels.
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Areas of interest are numbered in the order of creation starting from 1. The number of analyzed area is not limited.
Adding the area at the right from the video image the corresponding button is displayed (2).

Detection settings _ =3 x ‘
Select area | Parameters

@23@3

Stop video ]

[ ok [ Coma ]

c. Specify the required size, shape and location of sectors in the area of interest moving their borders. Selecting the
area take into account that the local change of illuminance and specular surface near lamps in the area of interest
can cause the false detection triggering.

d. To specify the area again click the button with its number in the list of areas and mark the area in the video image
frame (2).

e. Click the !1' button next to the Area of interest button (3).
4. Specify the glow detection sensitivity:
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a. Go tothe Parameters tab in the Detection settings window (1).

[ Detection scttings " [ =10 o |
Select are; Parameters [}

Detection settings

@sitiviw: B3 D 2

3 oC_ Y[ Cores

b. Using the up-down buttons enter the value of sensitivity parameter in the Sensitivity field (2). The optimal value
is selected experimentally by testing detection on triggering in the required conditions. The value range is from 0
to 100. The more sensitivity the more possibility of false triggering. The less sensitivity, the more possibility of
losing event.

5. Click the OK button (3).

Configuring the Glow detection module is complete.
5.8 Heat map detection

5.8.1 Functionality of the Heat map detection

The Heat map detection is designed to define zones of stopping and to estimate delay time of visitors in areas of interest.

5.8.2 Camera requirements for the Heat map detection module

The requirements for the cameras that will work with the Heat map detection module are listed in the following table.

Camera + Resolution: 720x576 (CIF4), using of 360x288 (CIF1) is acceptable; oversize
images are reduces until CIF4.
+ Fps: not less than 6
+ Color: analytics works with grey and color images.
« Camera must be rigidly fixed.
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Lighting + The best working of detection is archived at medium lighting. In

conditions of insufficient (night) or excessive (exposure) lighting, the
quality of analytics can be reduced.

+ Sharp changes of lighting can lead to short-time invalid analytics
working.

Scene and camera angle + The best position - camera "looks" to the scene vertically down. The

better this requirement, the carefully the received estimation.

« Sizes of camera field of view: 3x3m is minimal (6x6 people), 4x4m is
optimal (8x8 people), 8x8m is maximal (16x16 people).

« Background is static and is not changed sharply.

« Analytics can work inappropriately on specular surfaces and in case of
sharp shadows from moved objects.

« Analytics can work inappropriately in case of in the camera field of view
there are periodic movements of background objects (trees, working TV,
etc.)

Objects image + Image quality: the image is to be clear, without visible defects from
reducing procedure.
+ Permissible size of a person (the area of a rectangular track around a
person) as a percentage of the frame area: from 0.25% to 10%

5.8.3 Configuring the Heat map detection module

Attention!

For correct operation of the Heat map detection module the installed Analytics Pack subsystem is required.

The Heat map detection module can be configured using the System settings menu, under the Hardware tab, on the Heat
map detection control panel, using the Camera settings.

Architecturs Hardware Interfaces

Frograrmming

|1

Camera [ Dizable

= B LOCALHOST [ws4]

| | Detection of "cold/hot” zone

Settings

Camera 1 v

Add to group

Region Fiegion 1.1 ~

Time zchedule

Newver “ |

Apply Cancel

The Heat map detection module is set up as follows:
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1. Go tothe Heat map detection control panel.

|1 | |Detection of "cold/hat" zone | 4 |

Camera [ Disable

Cameral b

Add to group

@a |.t’-'«rea 1 VD 1
Gl_egion | Region 1.1 \_r-D 2

Time zchedule

@ever V:D 3

Apply Cancel

2. From the Area drop-down list select the Area object to display the list of regions which belong to this area (1).
3. From the Region drop-down list select the Region object to which this detection is to be referred to (2).
4. From the Time schedule drop-down list select the corresponding time schedule during which the detection will work (3).

Important!

If no custom Time zone objects is created in the system, two time zones are available - Always and Never. The
Never time zone is set by default, so the detection tool will not work if default settings are left unchanged.
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Detection settings

Select area | Parameters |

1 Stop video b

Surveilance areas:
Fi

‘ Size of man

| W

[

DK

][ Cancel ]

6. Specify the area of interest and the approximate size of people in the video image:

a. Click the Stop video button to capture the video image.

b. On the captured video image specify areas to be analyzed (1). To specify the area set the nodal points of interested
area using the left mouse button. After setting the last nodal point click the right mouse button and closing the

curve will perform automatically.

Areas of interest are numbered in the order of creation starting from 1. Adding area at the right from the video
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image the corresponding button is displayed (