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System description

3visionD plugin implements visual tracking functionality to Milestone XProtect VMS and
adds the following functionalities:

Geo tagging each object detected in camera video stream.
Displaying detected objects on Live Maps.

Automatic PTZ camera control over live video stream.
Automatic PTZ camera control over Live map.

Automatic PTZ camera control using metadata.

EDGE analytics devices integration.

o uhkwnN =

3visionD Plugin is integrated in both Milestone XProtect Management Client and XProtect
Smart Client.

Diagram below presents system overview, it's components and their integration points.

XProtect XProtect
Management Client Smart Client

©
-: 3visionD Management E 3visionD Smart E 3visionD Engine

M Client Plugin Client Plugin
4 A
_—» Configuration Data Geo + Metadata €
P
\—» Metadata
Y PN — @D
E‘, Video
A A 4 Milestone
Video « P! ) Open Network

¢
9 6 Bridge

3visionD Management Client plugin is used for system configuration. It contains maps
and cameras configuration data as well as definitions of layers and their functionalities.
3visionD Smart Client Plugin and 3visionD Engine module are accessing configuration data
from this plugin.

3visionD Smart Client Plugin is used for real time control of Live maps, PTZ cameras and
video analytics. This plugin uses custom Camera control item and Live maps control item to
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displays video and maps inside XProtect Smart Client. Plugin reads configuration data,
systems events and MQTT data for management of alarms, PTZ cameras and Live maps.

3VisionD Engine is standalone module that reads MQTT messages from video cameras or
Al EDGE devices, and then re-publishes them with geo location data based upon specific
camera parameters that are acquired from XProtect Management Client.

Image below shows 3visionD Management Client Plugin with camera specific camera data
displayed in Properties frame. This example shows data for PTZ camera.

ddddA A A A A A

Milestone XProtect Smart Client with 3visionD Smart Client Plugin is presented in image
below.
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Milestone default control for PTZ camera is on top left side window, 3visionD video control
item is displayed on top right side and two 3visionD Live Maps are displayed on the
bottom.

3visionD Plugin Feature list
Short overview of a 3visionD plugin main features is presented here.

1. Manual control of PTZ camera(s)

2. Automatic control of PTZ camera(s)

3. Displaying detected objects on Live Maps
4. Analytics features are:

» Reading MQTT messages from edge devices
» Geo tagging detected objects
» Adding dimensions attributes to detected objects

5. 3visionD Smart Search

» Search for motion inside selected Live map area
» Search using object dimensions attributes

» Search for People

» Search for Vehicles

» Search for Animals

1. Manual control of PTZ camera(s)
3visionD plugin enables manual control of PTZ cameras simply by using mouse pointer
over a Live map or a video stream. Manual control of PTZ cameras is used in scenarios
where closeup remote inspection of certain area is required by security officer.

Usually, one supervised site has several different types of cameras, dome, bullet, thermal
and PTZ cameras. 3visionD plugin tracking engine enables the manual control of PTZ
camera by placing mouse pointer over:

e Live Mapor a,
e Live video stream

Simply by placing a mouse pointer over live video or over a Live Map, and activating the
tracking functionality, one or more PTZ cameras will be directed in that area. Level of zoom
is automatically applied for each PTZ camera based upon its distance to selected location.

7. | 3visionD Plugin Feature list




3visionD Plugin

PTZ camera following a mouse pointer over live video stream or Live Map.

Image on the left shows the example for a manual control of
PTZ camera over video stream. For example, when alarm is
activated on a blue car panoramic image does not provide
much details for inspection (image on the left). To quickly
direct PTZ camera for a closeup look, security officer will
place a mouse pointer in front of the blue car over panoramic camera live video stream
(mouse pointer inside yellow circle) then, 3visionD plugin will direct PTZ camera in selected
location and automatically apply the level of zoom (see left image below). Using this feature
security officer can immediately direct the PTZ camera in suspicious area for a closeup
inspection.

Image on the right side shows PTZ camera mounting location from this example. Mounting
location is marked with red cross icon in panoramic camera live stream.

3visionD plugin thus, enables live video stream from any camera to be used for manual
PTZ camera control. Any number of PTZ cameras can be controlled with mouse pointer
regardless of their mounting position and mounting height. Therefore, by controlling
several PTZ cameras at once, security officer can inspect single location from different
angles.

Manual tracking over live video stream functionality is activated with right mouse button
click. This click opens up the popup menu where tracking options can be selected (see
image below).

Automatic zoom level and height correction functionality for PTZ
camera(s) can also be activated from this popup menu.

Select camera...

e Tracking
QR Automatic zoom = Automated zoom is adjusted using the calibration points, and

» Automatic height . . . .
- — : automatic height is set as a PTZ camera parameter (Targeted height)
in Management Client plugin.

When tracking a pedestrian, recommended targeted height is set to 1.5 meters so that PTZ
camera is automatically controlled to track pedestrian upper body. This height can be
changed using Increment Height parameter in Management Client Plugin.
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Tracking shortcuts
During manual tracking, level of zoom and targeted object height can also be manually
adjusted on top of the calculated values.

Shift + Mouse wheel - add/reduce level of zoom on top of the calculated value.

Ctrl + Mouse wheel - add/reduce targeted height based by increment height value.

2. Automatic control of PTZ camera(s)
This functionality enables PTZ camera(s) to be controlled directly from Smart Client Plugin
using results from video analysis. PTZ camera is automatically tracking object detected in
video stream.

Automatic control of PTZ camera(s) is activated when automated tracking is selected in a
XProtect Smart Client 3visionD camera control item. Once selected, 3visionD plugin is
reading MQTT messages from EDGE devices and displays every detected object location on
a Live Map. Once tracking criteria’s are meet, PTZ camera automated tracking is activated.

Image below shows the 3VisionD analytics module that detects people, vehicles and
animals. This module sends MQTT messages that are received by XProtect Smart Client.

B Netimgui Server - GLFW - [m] X
Clients Settings About

Device (192.168.0.130)

System Instance Windows Help

o

¥ Instances

V' User Instances
& My Instances
@ 3D Bounding Boxes camera?
@ 3D Bounding Boxes camera3
@ PVA Detection camera2
® :P\/iAiDretectlonrcamerarj
@ PVA Detection camera4

Solution Demos

Crowd Estimation
Face Anonymization
Fallen People Detection
Intelligent Traffic System

¥ Config (PVADetector)

Data PVADetector (Solution)

P General

P Label remap
» NMS

Based upon detected object, automated PTZ camera tracking is activated and PTZ camera
direction, zoom level and target height are automatically controlled based upon
configuration data from 3visionD Management Client Plugin. Depending on the
configuration, object can be tracked with one or several PTZ cameras. Furthermore, in
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different system setup several PTZ cameras can track several objects, this functionality is
achieved using layers on a Live Map.

3. Live Maps as integration platform
Live maps are using icons to display the site overview in real time. Icons are displaying
camera'’s locations, their calibration points and current location of the objects detected by
video analytics. Live maps are also displaying the layers and active area for automatic and
manual PTZ camera control, as well as areas where alarms are automatically activated.

All cameras located inside the area of the map will be automatically displayed on the map,
and any number of cameras can be integrated into one Live Map.

Live maps are displaying:
Live Map calibration points
Cameras mounting location and their calibration points
Layers (PTZ, Alarm, Calibration Points)
Location of every detected object on site detected by video analytics

Live map is a jpeg image that displays top view of a supervised site. It can be image
exported from Google Earth™, image capture by drone or blueprint of the area and etc.

Before an image is used as Live Map, calibration process must be performed on an image.
Calibration process for a single image is a simple procedure of marking two points on an
image and “connecting” them with their corresponding geo coordinates.

4. Analytics
3visionD XProtect Smart Client camera control item can be set to read MQTT messages
from EDGE devices. This data is combined with camera parameters from 3visionD
Management plugin and based upon user defined criteria’s, Live maps are updated, alarms
are raised or tracking is activated.

Before analytics is activated, system must be calibrated. Management client plugin, for
example, must have geo location of each camera and geo location of each camera
calibration point. Live Map also must be calibrated using two calibration point calibration
procedure. Camera specific factory data must also be entered in Management Client Plugin
before tracking functionality can be activated. Since Live Map is integration point for all
system elements, 3visionD plugin calibration starts with Live Map calibration.

As an example of Live Map functionality, image below shows one part of the Port of Split
map.
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Yellow icons are displaying camera locations (five dome cameras and one PTZ camera). In
this scenario data collected from these cameras are used for berth management and
parking management. Green rectangle presents free berth space or free vehicle parking
space. Red rectangle is presenting occupied space and blue rectangle is presenting parking
or docking violation. Like the vehicle that has been detected in restricted zone and boat
that is using two docks. Detected persons are also displayed on a map.

With one look on a Live Map operator is overseeing all current events in port. If any part of
the port requires detailed inspection PTZ camera can be used in manual tracking mode for
a closeup inspection.

Google Earth

Layers are also supported by Live Maps, layer that activates automated PTZ camera
tracking is one example of 3visionD plugin supported layers.

5. 3VisionD Smart Search Plugin
Smart search spans over several criteria’s:

e Objects detected in map area.
e Object dimensions (width, height).
e Person, Vehicle or Animal

Image below shows results from one search.
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Alarm Manager

Search filters 6 results

15:08 15:08

3
amer (192.1680.14

Smart search plugin is searching metadata. Objects detected in selected area or objects of
certain dimensions in selected area are some of the examples of Smart search metadata.

System features - examples

Remote forensic inspection - Mouse over Live Map
Instead of the physical walk on a site, security guard can use this functionality to control
PTZ cameras as a remote virtual tour.

Virtual tour functionality allows security officer to control PTZ cameras simply by placing
and moving a mouse pointer over Live map thus controlling PTZ camera(s) direction and
their level of zoom. PTZ camera(s) are directed in real world location following a mouse
pointer over the Live map. This functionality replaces joystick and other PTZ camera control
hardware with a pc mouse.

3visionD plugin also controls the amount of zoom for each individual PTZ camera. In
addition to automated level of zoom, mouse scroll wheel is also used to manually add or
reduce the additional amount of zoom on top of the automatically calculated zoom value.

Image below shows simple example where PTZ camera is directed in location where mouse
pointer is pointing on a Live map. Level of zoom in this example is automatically adjusted.

Pressing a Ctrl button and scrolling the mouse wheel button additional level of zoom is
added or reduced from zoom calculated value.
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Images on a left side are showing the difference between various zoom levels. Top image
presents image with zoom level that is zero meaning that automatic control of zoom level
is not activated.

Middle image displays the image where zoom is automatically adjusted.

Bottom image presents zoom level that has been manually added on top of automatically
calculated zoom level for even detailed inspection.

This type of control of PTZ cameras enables virtual walk around supervised site simply by
moving mouse pointer over Live Map.

Remote forensic inspection - Mouse over Video Stream
This functionality enables the control of PTZ cameras with a mouse pointer over a live
video stream.

Videos from panoramic cameras, dome and thermal cameras that have no zoom
functionality does not provide image with enough details about distant objects. Therefore,
3visionD plugin is using live video stream from this “Non-moving” cameras to direct one or
more PTZ cameras in required location. This functionality is used, for example, when a
person face, standing in the distance, cannot be recognized in camera video feed. Then, by
placing a mouse pointer on that person one or more PTZ cameras will be directed in that
location and zoom level will be automatically applied. Now, detailed zoomed image of that
person is displayed in PTZ camera(s) video stream.
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Image below shows XProtect Smart Client view of one remote site supervising the river
bank. Video stream from dome camera and thermal camera are displayed along with a
video feed from PTZ camera and map of the area.

In scenario where closeup inspection of the area in front of the house across the river is
required, mouse pointer is placed over dome camera video stream (lower left window), and
Smart client plugin will direct PTZ camera in that location. Yellow circle shows the position
of a mouse pointer over dome camera live video stream in lower left window and in upper
left window stream from PTZ camera is displayed.

# Milestone XProtect Smart Client 372023 50022PM = B X

-0 7 v
Setup -~ B

x

As already stated, video stream from any type of camera and any number of cameras can
be used to control one or more PTZ camera.

Another example is presented in image below. In upper left window XProtect Smart Client
is displaying view from dome camera, panoramic camera view is displayed in downright
window. PTZ camera video stream is displayed in down left window.
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Live map is displaying each camera location and camera type is displayed in XProtect Smart
Client upper right corner. Both dome and panoramic camera are set to control PTZ camera.

Mouse pointer location targeting warehouse entrance is marked with yellow circle. Once
tracking is activated PTZ camera is directed in location of warehouse entrance.

Multiple PTZ cameras tracking single object

3visionD plugin supports simultaneously tracking of a single object with several PTZ
cameras. City surveillance and stadiums are some of the examples where multiple PTZ
cameras can be used to capture the person or group of persons from multiple angles.

Here, Marina Split will be used as an example of multiple camera tracking. Image below
shows the marina entrance where boats are required to be tracked with two PTZ cameras
mounted on opposite directions.

In total, two PTZ cameras and one panoramic camera are mounted in marina entrance.
Panoramic camera video stream is used for boat detection and PTZ cameras are used for
real time boat tracking. Red area is marking PTZ Active area layer for both PTZ cameras.

When boat is detected in panoramic camera video stream its location is display on a Live
map. Automatic PTZ camera tracking functionality is then activated, and both PTZ cameras
are directed to track the boat. Automatic control of zoom level for each camera is also
applied.
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[Z + Panoramic camera

Multiple PTZ cameras tracking Multiple objects
When multiple boats are detected in panoramic camera video stream each PTZ camera is
set to track the nearest boat, see the image below.

gREitrance PTZ + Panoramic camera

Distance from each PTZ camera to each boat is calculated and minimum distance criteria is
applied.

Multiple cameras - Manual tracking
PTZ camera manual control enables the user to use Live Map and to control and direct any
number of PTZ cameras.

16. | System features - examples




3visionD Plugin

Image below shows the Marina Split example where two PTZ cameras are directed in one,
manually selected location.

Manual control of PTZ cameras enables the user to have virtual guard functionality and to
inspect any location on site in more details.

This manual control of PTZ cameras overrides automatic camera control. 3visionD analytics
engine or third-party EDGE analytics are operational during manual PTZ camera tracking
and every detected object is displayed on a Live Map but, automatic control of PTZ cameras
is override.

Regardless of the functionality activated in 3visionD plugin every detected object is always
displayed on Live Map.

&entrance P12

Analytics engine

3visionD Analytics is using video camera as visual sensor and any camera can be used as
visual sensor. Camera parameters for each camera are stored in 3visionD Management
client plugin and every object detected in camera field of view is automatically geo-tagged,
so that output data from visual sensor is MQTT stream of geo-tagged object.

Analytics engine input are MQTT messages from EDGE devices or metadata stream from
video cameras. Analytics engine is reading metadata stream or MQTT messages from any
number of cameras or EDGE devices on site. Detected objects are displayed as iconson a
Live map. Live map is one unifying platform that displays metadata from all cameras. It also
displays the location of each camera on site.
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This functionality enables 3visionD plugin to control PTZ cameras based upon metadata
received from all cameras on site. For example, metadata from ten dome cameras can be
used to control two PTZ cameras. Image below presents video stream and data flow for
3visionD Video analytics engine.

3visionD Engine is standalone background service that reads MQTT messages from EDGE
devices and metadata stream from video cameras. It combines video analytics data with
camera specific data to produce output MQTT messages that contains geo tagged objects.

XProtect XProtect
Management Client Smart Client

-: 3visionD Management 3\nsnonD Smart E 3visionD Engine
M Client Plugin Cllent Plugin

4 A
_—» Configuration Data Geo + Metadata €
P
—» Metadata
- m T _>
EE',] Video
A A 4 Milestone
Video « 4 ' Open Network

o
9 6 Bridge
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3visionD Management Client Plugin

Configuration parameters for video Analytics are read from 3visionD Management Client
Plugin. For each camera, analytics is enabled when Activate Analytics checkbox is checked.
Clicking on the settings icon (*) new window is opened where Analytics Environment
Settings are set (see image bellow):

e 3visionD Py script is a Python script for object motion detection.
e MQTT engine reads MQTT topics from 3visionD engine.
e Axis Object Analytics will read metadata stream from Axis AOA cameras.

e View Action Tools Help
HY oen
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Smart Client Plugin

3visionD Camera View control item has Tracking and Analytics buttons on upper left side of
the control. Their default values are TRACKING OFF and ANALYTICS OFF. Clicking on
Analytics button will activate analytics for selected camera and XProtect Smart Client will
start to read MQTT messaged published by 3visionD broker.

Image below shows 3visionD Camera View control.
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Live Map - Analytics integration platform

3visionD Smart Client plugin together with a Live Map is one unified platform where
metadata from several sources are read and where user defined criteria are executed, such
as alarm activation, object tracking, object tracking with PTZ camera, multiple camera
tracking, remote site inspection and etc. Image below shows analytics is activated in one
camera and three vehicles detected by video analytics are displayed on map.
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3visionD metadata search
3visionD metadata search is searching for objects inside one or more areas of the map.

For a given time interval and a given map area, search criteria for objects are:

e Person
e Vehicle
e Animal

e Object Width
e Object Height
e Object geo location

Image below shows the map with selected area where persons and vehicles will be
searched for.

< Adjust Map Area to observe X
J]

7 X=317,Y=1059] 4b 4
SR\ .
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3visionD Plugin Installation
Before the 3visionD plugin installation following software packages must be installed:

1. Milestone XProtect
2. Milestone Open Network Bridge

Then, a Milestone Open Network Bridge user must be added in XProtect Management
Client.

Follow the Milestone instructions for installing Milestone XProtect and Milestone Open
Network Bridge.

Creating Milestone Open Network Bridge user in XProtect Management

Client
First, a basic User must be added to XProtect Management Client.

. Start XProtect Management Client

. Site Navigation pane, select Security node
. Select Basic User node

. in Basic User pane right click

. select Create Basic User ....

. Enter User name and password.

{
i
i
O Ul A WN -

Adding the User role
User must be added as administrator

In Site Navigation pane, select Security node
select Roles node

in Roles pane click on Administrators

in role Settings pane select Add button
select Basic User

select the user checkbox

press OK button

Seect Basic Users lo add to Role x

Select s

Sokt Hame

e

NoubkwWwN-=

User is added in Role Settings list.  fole Setines

Name # | Description
I,g 3vision D_N B_user A
|8 Dellvisiond
!@ NT AUTHORITY\NETWORK SER..
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Adding User to Milestone Open Network Bridge ONVIF Client
At the end, same user must be added to ONVIF Client.

~ In windows taskbar select “Up” icon.

1. Right click on Milestone Open Network Bridge @ Manage ONVIF diient users
icon
User name:
2. Select Manage ONVIF client users ... 3uisionD_NB_user
3. Enter User name o
4. Enter password ooy
5. Click on Add user button ONVIF client users
6. Click on OK button
Stop Open Network Bridge service
Restart Open Metwork Bridge service
Configuration...
Manage ONYIF client users...
Show latest Open Network Bridge log =
Show latest RTSP log
About
Exit Milestone Open Network Bridge Manager - A ﬁ ﬁ q] OK Cancel
2 a 6

U servers Bl Matrix @ Alarms [BeAccessCote [ [ T
@

By adding a new basic user and defining it's role as administrator in XProtect Management
Client and adding this user to Milestone Open Network Bridge configuration procedure is
finished and 3visionD plugin can now be installed.

3visionD plugin installation

Installation is started by double clicking the 3visionD_Plugin_Setup icon. Installation
procedure will install 3visionD plugin and it's dependencies in default Milestone XProtect
installation folder. (C:\Program Files\Milestone\MIPIPlugins)
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Select Destination Location . . . . . . .
Whereshokd v iestone Pginbe staled? Plugin installation files will be copied to Milestone
i : M‘ Setup will install 3visionD Milestone Plugin into the following folder. XP rOteCt i n Sta I I atio n path i n M I P P I ugi n s' P I ea Se m a ke
To continue, dick Next. If you would ike to select a different folder, cick Browse. sure that selected folder is a folder where XProtect is
C:\Program Files\Milestone \MIPPlugins Browse...

installed.

In this example XProtect is installed on C drive.

Atleast 78.8 MB of free disk space is required.

Next \ Cancel

T oo 5] | ‘ =5 Installation procedure is stopping

on — oo © Milestone XProtect Event Server
o — ) — service. Sometimes this service is
e stopped from a second try, if that

O Automaticaly dose the appications
(b ot dose the appications

happens select “Try again”.

wh [ het ) e -

Now, installation procedure will install plugin and place required files in installation folder.

PRI When plugin installation is finished start the Milestone XProtect
- Management Client and confirm that in Site Navigation panel 3visionD
B node is added.

In XProtect Smart Client go to Setup and in System overview and check if
3visionD node is added.

After 3visionD plugin installation system calibration is required. System calibration includes
map and camera calibration.

24. | 3visionD Plugin Installation
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System calibration

Live maps

Live Map is image of geographic area that, after is calibrated, is used as map. After the map
has been calibrated every pixel in that image is presenting one geo coordinate. In order to
use image as a map, image must not be distorted, rotated or tilted. Image must present
true “Top View” of the site with direction to the north. Camera that captures the image
must have pan and tilt angles set to zero and must be directed to face the north (see image
below).

Google Earth

Following example shows how image exported from Google Earth™ is calibrated and used
as a Live map.

Live Map first criteria is image resolution. Live Map must have 1920x1080 resolution
(HD resolution).

Image used as a Live Map must be in HD resolution (1920x1080). Live Map within the
XProtect Smart Client can be resized to any resolution according to user need, but the
original map used for calibration must be in HD resolution.

25. | System calibration
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Saving image from Google Earth PRO
1. Open Google Earth PRO
2. Using search or move buttons navigate to Site location
3. Selecting File —» Save — Save Image (Ctrl+Alt+s) will display new toolbar above the
image (see image below).

O FEelsee @ @ (1 cll=e

Map Optons » | Resokston: Cument (2095x1304) v/ | Save Image.. | X
Untitled Map
Write a description for your map

4. Select “Map Options” button
Resolution: Current

Elements
¥ Title and Description
¥ Legend
v Scale
v Compass
HTML Area
Saling: 100%
Styling

Map Configuration

Save... Load..

Uncheck “Title and Description”

Uncheck “Legend”

Uncheck “Scale”

Click on Resolution — select 1920x1080 (1080 HD)

Current (1984x1252)
1024x768

1280x720 (720 HD)
3840x2160 (4K UHD)
8192x4320 (8K UHD)
Maximum (8192x5169)

9. Use mouse click + move to adjust the desired map view.
10. Set Top view by selecting View — Reset — Tilt and Compass

0 N oy

“& Google Earth Pro
Eile Edit Tools Add Help

v Search v/ Toolbar Ctrl+Alt+T O
‘ 71 Sidebar Ctrl+Alt+8 |[ search | [ Mar
Full Screen F11 E

View Size * fections History

Grid Ctri+L

v Atmosphere
Va

i@ g Sun
Historical Imagery
o [v| Water Surface

Explore

Tilt
Compass
Tilt and Compass

Make this my start location
ar. Fomc

ap
+ W Man Cal Daint 1
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11. Click on Save Image button.
0O sloese @& @ 1 Rafl=se

Map Options w | Resolution: 1920x1080 (1080 HD) v = Save Image... X

After the image is saved it is a good practice to check the image resolution. This can be
done by using File Explorer.

Reading image resolution from File Explorer

1. Open File Explorer and navigate to image file.

2. Right click on the image and select — Properties
3. Click on Details tab
4

In Image frame Image dimensions are displayed: 1920 x 1080 pixels

Note 1: Image HD resolution & Tilt and Compass Reset

Image exported from Google Earth must be in HD resolution (1920x1080 pixels). Also, it is important to reset Tilt
and Compass before the image is saved, otherwise camera icons will be misplaced on a map.

After the image is exported, two placemarks must are added in Google Earth Pro. These
placemarks are used by 3visionD Management Client plugin during the map calibration

procedure. Two placemarks are used for map calibration and also two placemarks are used
to calibrate the camera.

Image below shows calibrated Live Map with two Placemarks used for Live Map calibration.

Note 2: Map calibration points
+ Map calibration points has to follow one simple rule:

Calibration Point 1 is always on the /lower /eft side of the map in respect to centre

Calibration Point 2 is always on the upper right side of the map in respect to centre

© Milestone XProtect Management Client 2023 R2
Fie View Action Tools Help

Holoen
[— phtd L ST Map inormation .
ey L e o 50 | o
[P : 0

[ Site idormation
= (D Servers
) Recording Servers
10 Vobie Servers
) Open Nework ridge Servers

Google Earth
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Live map calibration - Placemarks

As already stated, before an image is used as Live Map, image must be calibrated. Image
calibration process is a procedure where pixels in the image are “connected” with geo
coordinates. In this example these geo coordinates are the placemarks exported from
Google Earth PRO.

Any two points on the map can be used as a placemarks for map calibration (please see
Note 2 on page before). General rule for these placemarks is the usage of “easy to
remember” places. Corner of the house, edge of the street, fire hydrant, shaft on the street
are some of the examples of “easy to remember” places.

Once exported from Google Earth Pro, these placemarks are holding geo coordinates that
will be connected with pixels in the image during image calibration procedure in Milestone
XProtect Management Client 3visionD plugin.

Images below shows two “easy to remember” places.

LU EMap Cal.Point 1]
Latitude: | 43.501145° Latitude:  43.503157°

Longitude: | 16.428407° Longitude:  16.430710°

Description  Style, Color  View  Altitude

Description | Style, Color | View Altitude Map c@oqu
L

Add link...| | Add web image... | Add local Image...
Altitude: | 1m Relative to ground =

Ground «
¥ Extend to ground

k| Gna

Inserting placemark in Google Earth Pro
1. Open Google Earth Pro and navigate to site
Navigate to location that is on a lower left side of the map (see Note 2)
Zoom in on location
Press Ctrl + Left Shift + P to insert first placemark on a map
Name the Placemark (for example Map Cal. Point 1 - See left image above)
Select Altitude tab
Change “Clamped to Ground” option to “Relative to Ground” option
Check “Extend to Ground” checkbox
Use “Ground “slider to adjust Placemark height. Any height can be used.
0. Click on a flashing yellow square — hold the left mouse button and move Placemark
on a map.
11. Release the mouse button to insert placemark.
12. Select OK when Placemark icon is placed in desired position.

o0 0N A WN
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After inserting Placemark on a map, it is a good practice to check if the placemark is in right
location by rotating and tilting the map view.

13. Click “Shift” + hold “Left mouse button” and move mouse around to check if the
Placemark is placed in correct location.

Placing a second Placemark

14. Navigate to location that is in upper right side of the map (see Note 2).

15.Zoom in on the location

16. Press Ctrl + Left Shift + P to drop second placemark on a map.

17. Name the Placemark (for example Map Cal. Point 2)

18. Select Altitude tab

19. Change “Clamped to Ground” option to “Relative to Ground” option

20. Check “Extend to Ground”

21. Use “Ground” slider to adjust Placemark height, any height can be used.

22. Click on a flashing yellow square — hold the left mouse button and move Placemark
on a map.

23. Select OK when Placemark icon is placed in desired position.

Again, after placing a Placemark on a map, it is a good practice to check if the placemark is
in right location by rotating and tilting the map view.

24. Click Shift + Left mouse button and move mouse to check if the Placemark is placed
in correct location.

Save Google Earth Pro Placemarks

Geo location of Placemarks in Google Earth Pro are exported as kmz file. This file is saved

on disc and imported in XProtect Management Client in process of Live Map
- calibration.

Right click on a Folder in Places View
Select Save Place As ...

Name the file

Click OK.

AN -

After exporting Placemarks, Live Map is ready to be calibrated in 3visionD Management
Client plugin.
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Live Map calibration

Importing image in XProtect Management Client
1. Open XProtect Management Client
2. In Site Navigation panel select 3visionD node
3. Select Maps node

= @ Transact
] Transaction sources
Transaction definitions
= . JvisionD
A Maps
By Layers
2 Marms

4. In Maps navigation panel Right click on Maps and select Add New

Maps ~ R Map
=]
Blato
Jurovo

Collapse

| Add New .. | Ciri+N |

= Refresh e

5. Type Name (in this example Marina Split)
6. Click OK
7. Click on a Marina Split map in Maps view
8. Clicking on Calibration button will open map calibration panel.
Map Information
Name:  [Merma Spt | [Lcobmion | [ toven ] [ Prfeences |

9. Click on Open Map Button

Map

10. Navigate to folder that contains the Google Earth image and press OK
11. Press Close Button.

With these steps image is imported in XProtect Management Client.
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© Miestone XProtect Management Client 2023 R2

Fie View Action Took Help

HY oen

S Navigabon -9 x e TS Vg Information
@ DELL- (232a) s

P

Google Earth

<

Now this image needs to be calibrated and for that two calibration points are used.

These two points in the image corresponds with two placemarks exported from Google
Earth Pro (see Map calibration points). Marking the point in the image and connecting it
with placemark from kmz file is a process of calibrating the image to be used as Live Map.

Live Map Calibration
First point

1. Select Map in Maps panel (Marina Split in this example)
2. Press Calibration Button (Map calibration panel is now visible)

Map Information

Name:  [Marna Spit | [ cotrstion | [ lavem | [ Preferences |

3. Check Point 1 pix (Program will hide Map calibration panel until point on the
image is clicked. To cancel the calibration press esc button).

Map Information

Name Marna Splt T Calibration Layers

Map
C:\Users\visionD\Desktop\Mapa Marina Spit jpg Open Map
Calibration Points
Map Point 1

([ Poirt 1pix (1 Poirt 1Gea Import

x - Coordinate {pixels) Longtude (decimal)

¥ - Coordinate {pixels) Latitude (decimal)

Wap Point 2
[ Point 2 pix [ Point 2Geo Import

x - Coordinate {pixels) Longtude (decimal)

¥ - Coordinate (picels) Latitude (decimal)

Anaiptics receiving port
Close
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4. Move a mouse pointer over map calibration Point 1 and press the left mouse

5. Map calibration panel is now visible and location of Point 1 in pixels is displayed.

Map Point 1
[ Point 1 pix [ Point 1gps import .
x - Coordinate [pixels) \473 | Longtude (decimal) |
¥~ Coondnate finels) 311 | Lattude (decimal) |

Select checkbox Point 1 geo and press Import Button.

Find and select saved .kmz file.

Press Open.

Select map calibration point 1 from list of saved placemark. (Map Cal. Point 1 in
this example)

O 0N o

| Ci\Users\Hrvoje\Documents\Maps\Mama_Spit g Open Map
Calbration Poits
Map Pornt 1
| [ Point 1pix [ Point 1gps
i x - Coordnate (pixels) \m [ Longtude (decimal)
y - Coordnate fixels) [311 ] Lattude (decimal)
Map Port 2
[ Point 2 pix

Import Places

| x-Coordnate bixes) | ] Place Lsttode  Longtude
Second MP 435024146... 16.4319988 Select
Frst MP 43.5025010... 164313346
Entrance PTZCP 435035753 16.4309055 Cancel
Entrance PTZ 42.5038182... 16.4306630.
Map Cal. Point 2 43.5031573...16.4307100.
» Map Cal. Point 1 435011448 164284065,
Man PTZ 435012403, 164296917,
Man PTZCP 435011323, 16.4296460.
Dock 8 42.5023808... 16.4320685.
Dock 8CP 43.5027061... 164317568

¥ - Coordnate pixels) |

10. Click Select Button
Second point map calibration

11. Check Point 2 pix CheckBox (Program hides Map calibration panel)

12. Move a mouse pointer over Point 2 on a map and press the left mouse button
13. Select checkbox Point 2 geo and press Import Button.

14. Select saved .kmz file and press Open.

15. Select map calibration point 2 (Map Cal. Point 2 in this example)

16. Click Select Button

Image below shows calibrated map data. Point 1 coordinates in pixels are connected with
Placemark 1 geo coordinates. The same applies for point 2.
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Map
C:\Users\Hrvoje'\Documents\Maps'Marna_Spit jpg
Calibration Points k
Map Poinit 1
1 Point 1 pix
- Coordnate piels) [473 |

y - Coordinate fpixels) |311

Map Paint 2
1 Pairt 2 pix
% - Coordinate pixels) (1037

y - Coordinate [pixels) (821

Open Map

] Point 1 gps Import ..
Longtude (decimal) [16.428406588837

Latitude (decimal) |43.5011448212830

EA Point 2 gps Import....
Longtude (decimal) (1€ 430710038601
Lafitude (decimal) 43 503157372757

Close

Map calibration process is now finished and image is now used as Live Map. Image below
shows the Live Map Calibration Points as red icons.

@ Miestone XProtect Management Client 2023 R2
File View Action Tools Help

) Recording Servers

] vobie Servers

) Open Network Bridge Servers
T Devices

o Cameras

R User-defined Events:
B fesiyscs Events
Q) Generic Events

& Webbooks

[ ks
7 Confguraton Reports
B} Server Logs
R Metadata Use
%, Meradata Search

H9 oen
Sitn Navigation v 7 x v ST Map information
O oL@ 5 A Wers
() Basccs i Blsto
50 License Information
] St ekormason
50 Seven

Google Earth

After map calibration, cameras are calibrated with similar procedure. Based upon type of

the camera, there are two different calibration procedures, one is for PTZ cameras and
other one is for “Non-moving” cameras (Dome, Bullet, etc).

Purpose of camera calibration is their integration in a Live Map. Once camera is calibrated
it is automatically placed on a Live Map.

Based upon camera calibration parameters, objects detected in camera field of view are

also automatically placed on a Live Map, for example, person or vehicle detected in camera
video stream is displayed on Live Map in real time.
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Layers
Layers are used to add functionality to Live Maps. Layer is marked as coloured area on the
map that can have one of the following functionalities:

e Alarm area

e Tracking area

e Observation area
o PTZ Active area

Alarm is raised when moving object enters the Alarm area. Moving object is automatically
tracked with PTZ camera (if PTZ camera is mounted and calibrated on site). Detected object
current geo location, it's path is saved as metadata.

When moving object enters the Tracking area object is tracked with PTZ camera without
the raising the alarm. Object geo location data it's path is saved as metadata.

When detected object enters Observation area its location is displayed on Live map.

PTZ Active area is defining working area for one PTZ camera. This is the area where PTZ
camera is activated for automated tracking. Outside this area PTZ camera will not be
activated. This area is linked with each individual PTZ camera.

PTZ active area is used when one object is tracked with several PTZ cameras. PTZ Active
area is then used to limit the working area for each PTZ camera and prevent the PTZ
camera to be directed in wall, trees and etc. One example is scenario where two PTZ
cameras are mounted on a house. One in front and one in the back of the house. Activating
the alarm in back of the house will trigger both PTZ cameras in tracking mode. Camera in
back of the house will track the intruder as well as the camera in front of the house if PTZ
active area is not set. But the camera in front of the house will be looking at the wall.
Therefore, back of the house is excluded from PTZ active area for a camera mounted in
front of the house. And vice versa.

Detection Categories are also defined in layers. When detected object is classified, certain
functionality can be activated based upon object category. For example, when supervising
school yard, detecting animal can activate tracking on PTZ camera.

Detection categories are:

o All

e People
e Vehicles
e Animal

Detection categories settings are described in 3visionD Analytics and Smart search part
of this manual.
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Adding layer to Live Map
1. In Site Navigation panel select 3visionD node and then Layers

= [Lgh Transact
] Transaction sources
Transaction definitions
=+ 3visionD
‘ Maps
LM Layers
& Marms

2. In Layers navigation panel right click and select “Add New”

Collapse ‘
| AddNew.. cmmbj
= Refresh F5

3. Type “Marina Split Observation” and press “OK" button.
4. Add four new layers with following names (in this example we have used
following layer names):
a. Marina Split Observation
b. Marina Split Alarm
c. Marina Split Tracking
d. Marina Split PTZ Active Area

Now, each layer will be selected from Layers panel then in Layer Information panel, Type of
alarm will be associated with each layer and layer colour will be selected.

5. Click on Marina Split Observation layer and select layer functionality in
Type dropdown box and choose layer colour. In this example we used:
a. Observation functionality
b. Yellow colour

Layers - R !Layerlrrlmvﬁim
[E w Layers ) -
@ Blato Alarm Name Marina Spit Observation 8 Enabled
W Blato Obs
Wy Blato PTZ Working
T
@ Blato Track ype  Observation
Wy Marina Split Alarm
'@y Marina Split Observation
@ Marina Split PTZ Active Area Detection Categories Layer color _—
@y Marina Split Tracking .
W& Volvo Trucks Warehouse DA Select I
[ Person color
[ Vehicle
O Animal

6. Click on Marina Split Alarm layer and select layer functionality in Type
dropdown box and layer colour. In this example we used:
a. Alarm functionality
b. Red colour
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Layers w B JLayer Information
= @y Layers
W Blato Alarm Name  Marina Spit Alam @ Enabled
W Blato Obs
W Blato PTZ Working
-
@ Blato Track b Aam
@ T
@y Marina Split Observation
@y Marina Split PTZ Active Area Detection Categories G
&y Marina Split Tracking . S
Wy Volvo Trucks Warehouse O I
() Person
[ Vehicle
() Animal

7. Click on Marina Split Tracking layer and select layer functionality in Type
dropdown box and layer colour. In this example we used:
a. Tracking functionality
b. Green colour

Layers < 0 Layer Information
= @ Layers
Wy Blato Alarm Name  Marina Splt Tracking B Enabled
W Blato Obs
@y Blato PTZ Working
T
Ry Blato Track e | Tracking

@y Marina Split Alarm
&y Marina Split Observation

Wy Marina Split PTZ Active Area Detection Categories Layer color -
i S Treck) - =
W Volvo Trucks \Warehouse Om Select I

() Person color

8 Vehice

() Animal

8. Click on Marina Split PTZ Active Area layer and select layer functionality in
Type dropdown box and layer colour. In this example we used:
a. Defining the area for PTZ camera tracking functionality
b. Blue colour

Layers =7 Layer Information
= @y Layers
Wy Blato Alarm Name Marina Spit PTZ Active Area @c
W Blato Obs
Wy Blato PTZ Working
T
W Blato Track ype PTZ Active Area
Wy Marina Split Alarm
&y Marina Split Observation
LY Marina Split PTZ Active Aea Detection Categories Layer color o
Wy Marina Split Tracking - acity
W& Volvo Trucks Warehouse A Select I
(O Person color
[ Vehicle
() Animal

If requested surveillance scenario example requires every boat that enters or leaves the
marina is tracked with PTZ camera and zoomed in, so that boat registration is captured in
camera video stream and alarm to be raised at the same time Alarm layer at Marina Split
entrance will be drawn.

Drawing PTZ Tracking Area Layer
9. In Milestone XProtect Management Client select 3visionD node
10. Select Maps
11. From Maps panel select Marina Split
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12.In Map Information panel click on Layers button

13. Select Marina Split Alarm layer

14. Draw the area by clicking and dropping dots on the map
15. When finished select Close Area button

16. Press Layer button to close the layer frame.

[Marra Soit arm |

Blato Obs 5 | Mama Soit Cbservation
Voivo Trucks Warehouse: | Marna Spie PTZ Actve rea
Soit Tracking

o
Blato PTZ Working bz

Layers floating window can be moved from default location with mouse “click & drag”.

EaTrack ‘ '//,’

Each point can be edited and moved by moving
a mouse pointer in close proximity to a point,
then red icon is changed into white icon

| indicating that point is selected. Then using
“click & drag” move point in desired location.

Blato Obs =g M.
Vd Ivo Trucks Warehouse Marina SDK PTZ Aauve Area
o Alam <  |Marina Spit

Btz Working

If object detected in another area needs to be tracked with this PTZ camera, Alarm Area
needs to be drawn for that area too. In this example this area is dock 8, see the image
below.

Adding additional area to PTZ Tracking Area
17. Press Layer button to open the layer frame
18. Select Marina Split Alarm layer (layer color is highlighted)
19. Draw additional Alarm area by clicking and dropping dots on the map
20. When finished select Close Area button
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Bato Track

Bato | Maina Soit Observation Close

Volvo Trucks Warehouse Manna Spit PTZ Active Area| | Aea
Marina Spit Tracking

Bato
Blato PTZ Working €

In this scenario every moving object inside Alarm area (Marina entrance and Gate 8) will
initiate the alarm and activate PTZ tracking functionality.

When tracking of every moving object inside Marina is required, Tracking layer is drawn
over the map covering the entire marina (see image below).

Neme:  Marina Spit Caibration | [ Lavers | [ PTZ Work Area | [ Preferences |

Google Earth

Position and path of every moving object in marina, regardless of the camera that has
detected that movement, is recorded.

With this functionality any number of cameras can be installed in marina for outdoor or
indoor surveillance.
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PTZ Active Area

Another feature of Live Map layers is a definition of PTZ camera Active area. This is the area
where, once activated, PTZ camera will track moving object. Each PTZ Active Area is
connected to one specific PTZ camera. Once defined, all other areas are excluded from PTZ
tracking and considered as privacy areas. Objects detected outside PTZ Active area are not
tracked by PTZ camera.

PTZ Active Area vs PTZ Tracking Area

As already stated, PTZ Active Area is defined for each PTZ camera individually. PTZ Active
Area for one camera can overlap with PTZ Active Area of another PTZ camera so that
moving object in overlapping area is tracked with both PTZ cameras.

By default, PTZ Active Area is equivalent to Tracking Layer. But there are some scenarios
where PTZ cameras tracking needs to be more restrictive and where PTZ Active Area is to
be implemented instead of Tracking layer. Image below presents one of those scenarios
(outdoor warehouse surveillance example).

Image above will show implementation of privacy area on a Live map. Image that is used as
a Live Map has been edited and all areas that are not supervised are removed from image
and displayed as white area.
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There are two PTZ camera on a Live map, one on position 1 and the other one on position
2. There is also one dome camera displayed on position 3. Dome camera field of view is
marked with semi-transparent blue area.

In this scenario, dome camera has detected motion on position marked with number 4.

Since entire site is marked as a PTZ Alarm area, once motion has been detected, both
cameras will be directed to track the detected moving object.

Video stream from PTZ camera on location 1 will capture and display moving object, but
video stream from PTZ camera on location 2 will capture and display image of the building
wall since between PTZ camera 2 and detected moving object is a building.

This problem is solved by using PTZ Active Areas for each PTZ camera presented in the
image bellow. Image shows two PTZ Active Area, and for each PTZ camera PTZ Tracking
area is marked as green area with different level of transparency.

When moving object is detected on location marked with number 4, PTZ Active area
function will activate only PTZ camera 1, and when moving object is detected in location
marked with number 5 (overlapping area) PTZ Active area function will activate PTZ
cameras 1 and 2. Dark green area in upper part of the map is the overlapping area for PTZ
camera 1 and 2 and booth cameras are activated in this area.

Drawing PTZ Active Area
1. In Site Navigation panel select 3visionD and then select Layers
2. In Layer information panel select Type - PTZ Active and select it's colour
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Layers « 1 |lLayer Information

Layers
Wy Marina Split Mlarm Name Volvo Trucks Warehouse B Enabled
@y Marina Split Observation
By Marina Split PTZ Active Area
%y Marina Split Tracking

-y Volvo Trucks Warehouse

Type PTZ Active Area w
Layer color
Opacity

3

3. Select Volvo Truck Warehouse map

4. In Map Information panel click on PTZ Active Area button. This button opens
new frame that has list of PTZ cameras in XProtect Management Client.

AXIS M5525-€ PTZ Dome Network Camera (192.168.1 mera |
Jorovo PTZ - UNIVIEW IPCB424SR-X25-VF (192.168.151.234) - Camera 1

5. Select the PTZ camera whose Working Area will be defined.

6. Using left mouse button click on the map to drop point on it, when finished
click on Close Area button

7. Click on save icon | .

Image below shows PTZ Active Area for Camera 1.

o Vo Tk b o = oo
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8. Again, select the PTZ camera whose Working Area will be defined (Camera 2).

9. Using left mouse button draw points on the map, when finished click on
Close Area button

10. Click on save icon & .

Image below shows PTZ Active Area for Camera 2.

Mame:  Valvo Tk Wrehouse Calbrason == s

-5

11. Overlapping area on top of the image is seen as a darker area. In this area
both PTZ cameras are set to track the moving object.
12. Click on a save icon to save PTZ Active Area

Map preferences
Map preferences are set on a Preferences frame, to open, click on “Preferences” button.

Preferences

B Camera icon size sets the size of the icon that will be displayed
Camera Icon Size
O 16216  © 32x32 (O 48x48 on the map.

lcon Line Weight

o o Wt (0. Icon Line Weight is the weight of the line between camera icon
R and camera calibration point icon. It also defines line weight
ems To Display
et s between PTZ camera mounting location and the object that is
Orrzeamess Ooabminfarts  D@ING tracked once tracking is activated.

() Visual Sensor (] Calibration Poirts

Items to display frame is a set of checkboxes that sets icons to
Gose be displayed on a map.
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Camera Calibration for Non-moving cameras (Dome, Bullet, ...)

As already stated, placing camera icon on a map is automated process done by the
3VisionD Management Client Plugin, but first, camera must be calibrated before it can be
used as visual sensor. Term “visual sensor” defines video camera as a device that exports
metadata such as detected person or vehicle geo location based upon their location in the
video stream.

Similar to map calibration process, camera calibration is also done in Google Earth Pro by
placing only two Placemarks on the map.

Each camera is calibrated by using two Placemarks and they are;

1. First calibration placemark is camera mounting location
2. Second calibration placemark is camera video stream centre point

First calibration point

Image below shows Marina Split example and camera mounting location on Dock 8. This
location is camera first calibration point and is marked by a placeholder in a Google Earth.
Adding a placemark in this location is defining camera mounting position geo data.

Name: | 0

Latitude: | 43.502381°

Longitude: | 16.432069°

Description Style, Color View Altitude

Add link... Add web image... | | Add local image...

Adding a placemark for camera Mounting location in Google Earth PRO
1. Navigate to location where camera is mounted.
2. Zoomin
3. Press “Ctrl + Left Up + P” to drop Placemark on a map.
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Name the Placemark (in this example Dock 8)

Select Altitude tab

Replace Clamped with ground option with Relative to Ground

Check Extend to Ground

In Altitude textbox type in the camera height or use Ground slider to adjust

camera height.

9. For accurate positioning click on a flashing yellow square — hold the left mouse
button and move Placemark on a map.

10. Select OK when icon is placed in camera mounting position.

© N ook

It is a good practice to check camera mounting position from different angles. To change
viewing angle:

11. Click Shift + Left mouse button and move mouse to check if the Placemark is
placed in a required position.

Second calibration point is location where centre of camera video stream is pointing. This
point is shown as a red cross in image below. In this example red cross presents middle of
the image and this point is second calibration point.

v 8 |8
";axefaﬂomglz =

Finding centre point in video stream for second calibration point.
First step is to display image centre point via grid or a cross icon over live stream. There are
two ways to do this:

e Using Camera Levelling guides (build in feature in some cameras) or,
e Using 3visionD Calibration View control inside a XProtect Management Smart Client

44. |




3visionD Plugin

1. Video Camera Levelling guides

Some cameras have the option for image levelling by using orientation grid feature. Image
below shows orientation grid in Axis camera.

Video stream centre point is clearly seen in this image. Camera video stream is display on
the screen by pressing play button.

2. Using 3visionD Calibration View control in XProtect Smart Client
1. Open XProtect Smart Client
2. Press Setup Button to add new View
3. Rightclick on Default View and select New View — 4:3 —1x1
4. Name it, for example, Calibration View

XProtect

5. In System overview select 3visionD
6. Drag and Drop 3visionD Calibration View control to 1x1 - Calibration View

K visionD

7. Press Setup Button
8. Right click on the view — Select Camera
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Selact camera...

inting Point

yration Point
Save Default Position

Zoom setup

9. Select camera from a list (Gate 8 camera in this example)

Camera video stream with red cross in the middle of video stream is now displayed and
second calibration point can now be calibrated.

Using one of this two procedures video camera field of view centre point is found and the
next step is to find geo coordinate of this point.

Again, there are two ways to find geo coordinate. By using:

e GNSS receiver
e Google Earth Pro

Using a GNSS receiver is out of the scope for this manual so only Google Earth Pro is
presented in this manual.

Finding geo coordinate of camera centre point using Google Earth Pro

This procedure includes measurements of two distances from camera centre point to any
two points on a map. These points are named measuring points and marked in images
below as MP1 and MP2. These measuring points can be house corners, man holes, street
intersection points or any points that are easy to spot on a map.

Procedure for finding geo coordinates of video centre point is the following:

In Google Earth Pro, circle is drawn from first measuring point with measured distance as
radius. Then, line is drawn from second measuring point to point on a circle. Line length is
equal to measured length. End line point must meet two criteria’s:

1. End point ends at the circle.
2. Line length is equal to measured length.

Inserting a Placemark in intersection point between circle and line will add geo coordinates to
this point.
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Marina Split Example
In this example we will find geo coordinates for camera mounting location and camera
video stream centre point by using the same procedure.

1.

2.

Two distances are measured from video camera stream centre point to any two
“easy to find” places that are seen in Google Earth Pro.

In this example, “easy to find” places are two corner points that are marked as
First MP and Second MP. See the image below.

¥ Note 2: Camera measuring points must be on the same height level.

© N oW

On site, distance is measured from video stream centre point to First MP and
distance from video stream centre point to Second MP.

These measured distances will be used to draw one circle and one line in Google
Earth Pro.

Start Google Earth Pro and check that Terrain layer in Layers panel is unchecked.
Insert Placemark for First MP and Second MP

Click on Show Ruler icon ' E
Select Circle tab

Line Path Polygon Circle 3D path 3D polygon
Draw circle from Second MP with radius that is equal to measured distance (in
this example 40,92 m see image below)
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4 lne | Path | Polygon | Crde | 3Dpath | 30 polygon

| Measure the circumference or area of a cirdle on the ground

Radius: 40.92 | Meters

Area: 0.00 | Square Mies
Circumference: 256.58 Meters

V| Mouse Navigation

10. Now, select Line tab.

Line | Path Polygon @ Circle | 3D path 3D polygon

11. Draw line from First MP to a point that has measured value (in this example
40,04 m) and that ends at the circle (see image below). End of the line, that is
40,04 metre long must be on the circle.

4| Lne | Path | Polygon | Cirde = 3Dpath | 3D polygon
Bl | Measure the distance between two points on the ground

Map Length: 40.04 | Meters

Ground Length: 40.04
Heading: 43.21 degrees

v/ Mouse Navigation

12. This point (intersection between line and circle) is a camera second calibration
point. Insert Placemark at this position and save it as kmz file.
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Name: |Gate 8 CP ?

Latitude: | 43,502742°

Longitude: | 16.431719°

Description Style, Color View Altitude

Add link... Add web image... | | Add local image...

Intersection point between circle and a line is camera second calibration point (Gate 8 CP)
and by inserting the Placemark in that location will have define it's geo coordinates.

Building corners, shafts, street corners, road marks are some of the examples of
Placemarks that can be used as MP points (measuring points).

Camera Angle

Camera second calibration point is also used to measure camera angle. This is the angle
between camera video stream centre point and line from camera towards the ground.
Image below shows camera angle and camera height.

Camera Angle
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Camera angle and camera height are also measured on site and those measurements are
entered in XProtect Smart Client.

Second example - find geo coordinates of camera and video stream centre point

Second example of finding video camera centre point is Arena Zagreb example. In this
scenario technician have mounted camera on a pole and have measured camera distance
from edge of the building (d=5 meters, see image below)

Operator in surveillance centre is receiving camera video feed in 3visionD calibration
control item. Image below shows video feed from this camera and a red cross in its centre
is marking the video stream centre point.
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Operator will direct technician to go to that location and request for two distance
measurements to be taken. From centre point to point P1 and from centre point to Py, (see
image below).

Points P1 and P; are points that are seen in Google Earth Pro application. Operator is free
to choose any points, there are no restrictions there.
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Based upon this data operator can determine geo coordinates for camera mounting
position and camera video stream centre point.

In Google Earth Pro operator is drawing circle that has centre in P, and has radius that
equals the measured distance of d.=19.26 meters.

e | Path Polygon Cirde 3D path 3D polygon
re the circumference or area of a drdie on the ground

19.22 Meters
1,156.05 Square Meters
120.71 Meters

Now, from point P, line is drawn. Point P is starting point of that line. End point of that line
has to meet two criteria’s:
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3. End point is at the circle.
4. Line length equals d1=17.66 m.

ine | Path | Polygon Cirde 3D path 3D polygon
ure the distance between two points on the ground

Map Length: 17.60 Meters
Ground Length: 17.60
Heading: 134.87 degrees

¥ Mouse Navigation

Location of video stream centre point is intersection point of circle a line when line has
length of 17.6 m. Inserting placemark in this position will defined geo coordinates for video
stream centre point.

For camera mounting point line is drawn from building corner along the fence with length
of 5 meters (see image below).

Inserting placemark in this position will define geo coordinates for a camera mounting
location.
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_ Line | Path  Polygon Circle 3Dpath 3D polygon
Measure the distance between two points on the ground

Map Length: 4.97 Meters

Ground Length: 4.97
Heading:

.
o

NS

2%
\
ol

S CooglErd,

Importing camera Placemark data in 3visionD Management Client Plugin
1. Open Milestone XProtect Management Client.
2. In Site Navigation under Devices select Cameras and navigate to camera.
3. In Properties panel (on the right side) select 3visionD tab.

Devices.
5 Cameras
51E Defaul camers group
p A5 MSS25. FTZ Dome Neswork Camers (182 168.05) - Cam
T XS PI4S5.LE Hebwork Camera (152 168.0.184) - Camera 1
S P1455-LE Wetwork Camara (192 163.0,104) - Camera 2
S AP harot o (E600160  comand | 0P

Hame: AXIS PI4SSLE Network Camsca (192.160.0.184)- Camera 6

T K005 PI4S5-LE Network Camera (152.168.0.184) - Camers 5

2 Loognude
3 A0S P1455.LE Network Camera (192 163.0.184) - Camera 7 Lathude
TR A0S PS5 LE Mebwork Camers (1921600184 - Camera & Caltrotin Port 0] Lera dstaton corscion
T AXIS F3707-PE Nebwork Camers {192 1680 143) - Camera 1 Ingort.
T 4005 P30T Hatwsk Camers (152 1680.143) - Camara 2
S A5 P3P Hetwerk Camera (192 1680 143) - Camera 3 Longtuce
S P3707-PE Network Camera (152 168.0.143) - Camers 4 P
T AS PE0T-FE Network Camers (1521680143} - Camera s onde | Ll el &
Vot Ser Paametes
Homors Fov 000 ] Motz Wheel S
= v
s a3
Height jooo |3

@t b Setings [J Svesws @ Recond 2 Moton @) Fisheye Lens (8 Clent B8 Prvacy masiang [ 3visonD

Under Mounting Point frame press Import button.

Navigate to kmz file and press OK.

Under Import Place select camera mounting placemark (Dock 8 for this example)
Pressing Select Button will populate Longitude and Latitude data for camera
mounting point. See images below.

No vk
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-
Import

Places

Place

Latitude Longitude:

Second MP

First MP
Entrance PTZCP
Entrance PTZ
Map Cal. Point 2
Map Cal. Point 1
Main PTZ

Main PTZ CP
Dock 8

Dock 8CP 43.5027061... 16.4317568...

43.5024146... 16.4319383...
43.5025010... 16.4313346...

43,5035753... 16.4309055.
435038182... 16.4306630.

43,5031544... 16,4307068...
43.5011406... 16.4284020..

435012403... 16.4296917.
435011323... 16.4296460.

43,5023808... 16,4320685..

Select

Cancel

.

Lafitude  |43.502380818050

After mounting point, camera video stream centre point geo location is imported.

8. Under Calibration Point frame press Import button.

9. Navigate to kmz file and press OK.

10. Under Import Place select camera calibration placemark (Dock 8 CP for this

example)

11. Pressing Select Button will populate Longitude and Latitude data for camera
calibration point. See images below.

Import Places

Calibration Point

Place Latitude Longitude
Second MP 43.5024146... 16.4315988.
First MP 43,5025010... 16.4313346...
Entrance PTZCP 43,5035753... 16.4309055...
Ertrance PTZ 43.5038182... 16.4306630.
Map Cal. Paint 2 43,5031544... 16.4307068...
Map Cal. Point 1 43,5011406... 16.4284020...
Main PTZ 43,5012403... 164296917
Main FTZCP

Longitude | 16.431756308525
Latitude | 43.5027061652137

Select

Cancel
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Camera Horizontal FoV, Vertical FoV, Angle and Height

Camera horizontal and vertical field of view are factory data and are usually found in
camera datasheet. Camera Angle and camera Height are dependent upon camera
mounting location. These values are measured on site for each individual camera. Image
below shows 3VisionD calibration tab that holds camera angle and height for this example.

Devices ~ 1 ||Properties
== Cameras
E+{3 Default camera group Name AXIS P3707-PE Network Camera (192.168.0.143) - Camera 5

% AX]S M5525-E PTZ Dome Network Camera (192.168.0.5) - Cam
’\"@ LXIS P1455-LE Network Camera (132.168.0.184) - Camera 1
"\'ﬁ AXIS P1455-LE Network Camera (192.168.0.184) - Camera 2

SR AXIS P1455-LE Network Camera (192 168.0 184) - Camera 3 LamlEe -
R AXIS P1455-LE Network Camera (182 168.0.184) - Camera 4 i LnaE s
R AXIS P1455-LE Network Camera (192.168.0.184) - Camera 5 Longitude 1643206850923 i
"\'ﬁ AXIS P1455-LE Network Camera (192.168.0.184) - Camera & -
T AXIS P1455-LE Network Camera (192 168.0.184) - Camera 7 Lattude  43.502380818050
R AXIS P1455-LE Network Camera (192.168.0.184) - Camera 8 Calibration Point [ Lens distortion comection
5 AXIS PA707-PE Network Camera (132.168.0.143) - Camers 1 Impot..
%) AXIS P3707-PE Network Camera (132.168.0.143) - Camera 2
S AXIS P3707-PE Network Camera (132 168 0.143) - Camera 3 Longtude  16.431756308525
XIS P3707-PE Network Camera (192.168.0.143) - Camera 4 : Paor e L
% XIS P3707-PE Network Camera (132.168.0.143) - Camera 5 Lo 43 5027061652137 | W eI

Visual Sensor Parameters

Horizontal Fol'  108.00 Mouse Wheel Step
Vertical FoV/ 5700 (= '

Angle 5640 (5

Height ap E

o Infe ﬁSEﬂings ﬁ Streams @ Record ﬂ.- Motion o Fisheye Lens I:J Client §H Privacy masking . 3visionD

Camera type determines the type of lens distortion algorithm to be used if lens distortion
correction checkbox is activated.

Camera Types can be:

° Dome
e Panoramic
e Fisheye

Lens distortion correction checkbox activates 3visionD algorithm for distortion removal.

Activate analytics checkbox is activating 3visionD analytics application.
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Camera Calibration - PTZ Camera

As already stated, from 3visionD plugin point of view there are generally two types of video
cameras. Non-movable (dome, panoramic, etc) and movable PTZ cameras or devices on PT
platforms.

Camera calibration process for non-movable cameras was explained in preceding
paragraph. Calibrating PTZ camera differs slightly from “Non movable” camera calibration.
PTZ camera calibration uses two points and one default point.

1. First calibration point is camera mounting location (as with non-movable
cameras).

2. Second calibration point can be any point.

3. Default point is a camera default position. This is a point where PTZ camera
is directed once automated or manual tracking is deactivated.

PTZ camera calibration procedure requires camera to be directed into first calibration
point. In this position camera is looking directly towards the ground (see image below).
Values of pan and tilt are saved for this calibration point as calibration point one.

Then, camera is moved into any position and values of pan and tilt in this position are
saved as second calibration point.

For PTZ camera calibration example, Marina Split again will be used and image below
shows the PTZ camera mounted at the Marina entrance beacon.

PTZ camera first calibration point is camera mounting point. Second calibration point is any
location of operator choice, in this example Map calibration point 2 will be used as a PTZ
camera Second calibration point as one “Easy to remember” place.
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PTZ Camera Calibration procedure — XProtect Management Client

In Google Earth PRO insert Placeholder in PTZ camera mounting point and save
it in existing kmz file (in this example Placeholder name is Entrance PTZ).

Open Milestone XProtect Management Client

Under Devices select PTZ Camera

Select PTZ camera under Device's tab

Under Properties panel select 3VisionD tab

Deces <

= Camers
€ D;lu:v:mlwu.c Name AXIS MESZ5E PTZ Dame Network Camera (152 168 178.29) - Camers
205

o [0
L0
Zoom [0

PTZCamers Pavameters
Ot poston

G

Panarge 000 3] 000 3 [ iwent
TRange 000 (3] 000 (5] [ wee o

Hogt 000 Zoam 0

Under Mounting Point frame select Import button.

Navigate to kmz file and select OK button.

Select PTZ camera mounting Placemark from a list and press Select button
(Entrance PTZ in this example, see image below).

evces ¥ < e

Name. AXIS MSS25.€ PTZ Dome Netwok Camers (152 168 178 25) - Camer)

Mourting Port
=

L0

Y

Lattue
43502457
435025045,
o

43503157
aasonus
435012400
s3s0m223
435023308
43502081

194944444,

Lo 3
e
16431350

16430

164284065,
164296517,
164296460,
164320885,
164317568

9. Under Calibration Point frame select Import button.

10. Navigate to kmz file and select OK button.
11. Select PTZ camera Calibration Place from a list and press Select button (Map Cal
Point 2 in this example, see image below)

[owrce ~ 8 [Properies
o Camerss

PTZCamers Parsmeters

Name |AXS MS525-E PTZ Dome Network Camers (152 168.178.29)-Camen

ot

Longtude (1643066308178
e [13500182171672

Import Places

Second WP
Fr P
rard

Map Cal Port 1

Letode  Longhude |

asusn. 1640 | Select

435025045 . 16413504

435008182 16.4306630_ [ Coood

435011448 16 4284065 ‘
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12. Under PTZ Camera Parameters frame enter pan and tilt range and PTZ camera
mounting height. This data is camera specific data and are found in camera
datasheet.

PTZ Camera Parameters
Defaut postion
Panrange[0.00 2] (360.005] [ invet

Pan [0913055555555555
Titrange 000 2] 8000 [2] [ et =

Height ERE

Targetheight 1.0 |5

13. Inverted pan and tilt value are activated PTZ camera is moving in opposite
direction due to specific camera values during camera calibration process. See
following paragraph - Positive pan and tilt direction.

14. Height value is a PTZ camera mounting height.

15. Target height is a tracking object height (recommended value when tracking
person).

Pan, tilt and zoom values for:

e mounting point
e calibration point
e default position

are set in a XProtect Smart Client.

Positive pan and tilt direction

Image below shows positive pan and tilt directions. Reference point is PTZ camera
mounting location. When camera pan value is raising and a camera moves in right
direction, looking it from a camera point of view, pan has a positive direction.

Same applies to tilt, when camera tilt value is raising and a camera moves in upwards
direction, looking it from a camera point of view, tilt has a positive direction.

Otherwise, values are inverted.
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T
N o -

Positive Tilt direction
(Up direction)

Positive Pan direction
(Right direction)

Google Earth

PTZ Camera Calibration procedure — XProtect Smart Client
1. Open XProtect Smart Client and select Setup button on the top right side
2. Right click on Default View and select New View — 4:3 —>1x1
3. Name it, for example, PTZ Calibration View

4 Default group

m B5 Mew group I
ol e —
g |'..,'- MNew view 4 43 v T 1x1

18 Defaul
i /" Rename 4:3 portrait - 1+1

Ul e Delete 169 , 151

b Private B Copy 16:9 portrait 3 1x2

Custom 3 2x1

4. In System Overview select 3visionD
5. Drag and Drop 3visionD Calibration View control to 1x1 View

3visionD
== Calibration View

Camera View

Map View

6. Press Setup Button to close View setup.
7. Right click on the view — Select Camera
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Select camera...

Save Mounting Point
Save Calibration Point

Save Default Position

Zoom setup

8. Select camera from a list of cameras
9. Right click and select PTZ camera

PTZ Camera calibration
10. Move PTZ camera so its image centre is looking directly towards the ground (see
image below). Upper right corner enables the pan and tilt values to be set
manually. In this example Axis PTZ camera is used and tilt value of 1 sets PTZ
camera directly towards the ground. This point is PTZ camera calibration point 1.

11. Click on right mouse button and select Save Mounting Point

12. Move PTZ camera using pan and tilt channels into second calibration point (in
this example it is Map Cal Point 2)

13. Right click and select Save Calibration Point
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PTZ camera default position

Default camera position is the position where PTZ camera is directed when manual or
automatic tracking is deactivated. When camera is in idle state it is set into default camera
position. For example, entrance is one of the commonly used PTZ camera default position,
so, once tracking is deactivated PTZ camera is moved into default position overlooking at
the entrance.

14. Move PTZ camera using pan and tilt channels into any location that will be used
as default location.
15. Right click and select - Save Default Position

PTZ camera zoom calibration
PTZ camera zoom is calibrated using two points. Any two points can be used.

1. Move PTZ camera in point that is closer to camera that point 2 will be.
2. Use mouse wheel to adjust the level of zoom for point 1.
3. Press zoom icon. Image below shows level of zoom in point 1.

Position 1 Zoom (0.272954590918184

Position 2 Zoom 0 |19

Close

4. Move PTZ camera in point away from a point 1.

5. Use mouse wheel to adjust the level of zoom in this point.

6. To save the level of zoom press zoom icon. Image below shows the level of zoom
in point 2.

Position 1 Zoom (.272954590918184
Pesition 2 Zoom 0.703440688137628

7. Press Close button.
Using reference values in these two points, level of zoom in any point is calculated.
With this procedure PTZ camera is now calibrated.

After the camera calibration it is always the good practice to go in XProtect Management
Client and check the camera position on the map. If the system has not displayed the
camera icon in correct location, it is a clear sign that calibration procedure was faulty. Icon
location on a Live map must be in the same locations as in Google Earth Pro.

Image below shows the Live map with camera mounting positions and camera calibration
points. Red icons in the Live map are map calibration points.
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In this example Map calibration point 2 and PTZ camera calibration point are the same
point and are clearly seen in the image as two overlapping icons (red and yellow).

[Map Information 7|

Name:  Marina Spit

Live map — preferences
Preferences frame is used to adjust the size of the icons and to set what icons will be
displayed on the map.

il 5 Camera Icon Size sets the size of the icon on the map and Icon Line
ome TR T Weight sets the length weight between camera icon and camera
serewsn 09 2 & calibration pointicon.
Rems To Display

£ e clon s Check boxes are setting the visibility for each selected item.

[ PTZ Cameras Calibraiion Points

[ Visual Sensor Calibeation Points

After the map calibration it is a good practice to uncheck Map and Cameras Calibration
Points so that maps displays only the cameras icons.
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3visionD Analytics and Smart search
3visionD analytics and smart search supports server side and EDGE side analytics.

3visionD Video Analytics uses 3visionD engine that inserts geo tag to every object
detected in video stream. Detected objects dimensions (height and width) are calculated
too. This functionality enables PTZ camera tracking functionality, multicamera tracking, 3D
map imports for automated terrain correction¥*, real time map display of detected objects
from any number of video cameras and much more. Following functionality is supported;

Automated geo-tagging for outdoor environments
Object localization in meters for indoor environments*
Automated PTZ camera tracking (single or multiple cameras)
Automated tracking across multiple cameras
Live maps, display data from any number of cameras on a single map
Layers over maps (Google earth, Open street, ...)

* Available on request

CVEDIA Al Video Analytics is used where more detailed analytics is required. CVEDIA Al
Video Analytics exports data for every detected object in video stream. 3visionD engine
module will receive data from all video streams, geo tagged every detected object and
display their location on a Live map. Based upon selected layers, object type and its current
location are saved.

Axis Object Analytics as EDGE analytics for object classification is supported. AOA offers
the two types of classification available:

Humans and vehicles

Humans and vehicle types: cars, buses, trucks, bikes (motorcycles/bicycles).
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Configure Video Analytics - XProtect Management Client

Joevices

- lPropem'ﬁ

=<0 Cameras
EHED Default camera group
#-3) Blato

B Activate analytics @,

o AXIS M5525-E PTZ Dome Network Ca
B AXIS P1455-LE Network Camera (192.
= AXIS P1455-LE Network Camera (192
TR AXIS P1455-LE Network Camera (192
% AXIS P1455-LE Network Camera (152.
=R AXIS P1455-LE Network Camera (192.
R AXIS P1455-LE Network Camera (192.
=R AXIS P1455-LE Network Camera (192
I AXIS P1455-LE Network Camera (152
p AXIS P3707-PE Network Camera (152.
P AXIS P3707-PE Network Camera (192
S P707-PE Network Camer (192 |
5B AXIS P3707-PE Network Camera (192.
5 AXIS P3707-PE Network Camera (192

Visual Sensor Parameters
Horizontal FoV  97.40
Vertical FoV 53,60
Angle 63.20

Height 3.10

O 4 4

i

Name: AXIS P3707-PE Network Camera (192.168.0.143) - Camera 3
Mounting Point
Import.
Longitude o Jal s
Latitude - TrmenonTREnAn
Calibration Point
Import..
Longtude ~~ 77Tt
Latitude —raEErAEA

Camera Type

B Lens distortion comection

8 Activate analytics |

olnfo %Seﬂings nsuﬁms @ Record jﬁ-Mution oFishey'eLens {% Events -;lclient & Privacy masking 3visionD

For each camera, analytics is enabled in XProtect Management Client
with “Activating analytics” checkbox.

Gear icon is opening configuration window where one of the analytics options is selected.

3visionD Video Analytics (Py Script)
Python script is used for 3visionD Video Analytics. It is standalone application that is

activated from XProtect Smart Client. Script receives video from Milestone Open Network
Bridge and performs video analysis. Output data are sent via UDP port to XProtect Smart

Client.

Analytics Environment Settings

Analytics data source
© 3visionD Py Script
() MQTT capable device
(0) AXIS Object Analytics

Script path

Server IP

Script path is the location where script is saved. Server IP and the Port are the source

parameters.
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CVEDIA Al Video Analytics (MQTT capable device)

CVEDIA Al video analysis outputs MQTT messages containing information’s about detected
objects. 3visionD Smart Client plugin is setup to be MQTT Client that receives those
messages.

Analytics Environment Settings n

Analytics data source
(O 3visionD Py Script MQTT Broker IP  3visiond ddns net Pot 1883 Resolution (W/H) 1280 720
© MQTT capable device
(C) AXIS Object Analytics

Keyword pva-camera3

| Close |

MQTT Broker IP, Port and Keyword are the MQTT settings and the Resolution is the image
resolution set as CVEDIA parameter. Image below shows one example of CVEDIA
configuration. Axis camera with configuration string that sets camera 3 resolution to
1280x720.

Setup

Source Masking Overlay Analytics Export

Video File
Directory Choose Protocol:

Webcam rtsp
ONVIF
ScreenCap Stream Address:
IP Camera Example rtsp://user:password@ip:port/path
GStreamer root Username
Password
192.168.0.143 IP
Port
axis-media/media.amp?camera=3&resolution=1280x720 Path

Encoded Address: rtsp://root:\ @192.168.0.143/ axis-media/media.amp?
camera=3&resolution=1280x720

Preset Maximum size:

Same as Source
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Axis Object Analytics
Axis cameras that support EDGE analytics are exporting metadata stream. 3visionD Smart
Client plugin is setup to read metadata stream.

Analytics Environment Settings n

Analytics data source
O 3visionD Py Script MQTT Broker IP  3visiond.ddns net Pot 1883 Resolution (W/H) 1280 720
(O MQTT capable device
© AXIS Object Analytics

Keyword pva-cameral

| Close |

Activate Video Analytics - XProtect Smart Client
Video analytics adds detected objects metadata to recorded video so that metadata search
will return videos containing detected objects.

3visionD plugin will create metadata depending on the detector used (Axis Object Analytics
or CVEDIA).

To start search

1. To start search in smart client tabs press on the Search tab.

® Milestone XProtect Smart Client

Views Exports Alarm Manager Incidents System Monitor

2. In Search filters select time interval.

Search filters

13:27 15:27
1008.2023. 10.08.2023.

3. Press Search for... button and select 3VisionD
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3VisionD

Bookmarks

Motion

4. Press New search button
5. In 3visionD pop out window select Edit filter button

3VisionD

Edit filter

W] True

6. In custom area frame select “Edit filter” button

7. Mark the area on the map by clicking on it. Once finished select Close button to
close the form. See image below.

8. For deleting the points that defines the area click inside the area with right mouse
button and click on a “Clear Area” floating button.

9. In object type Frame select the type of object that needs to be included in search.
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