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To be sure that the radar that is going to be used as the « spectrum analyzer » does
not see any other radar of the PSR-500 system, we shall set the delay >=40us.

To be able to set « delay », the PSR-500 Installer application shall be disconnected
to the radar.

- Once the delay set, click on the button to connect to the PU associated with

the radar :
RO (SNOG /7) - Configuration | i) RO(SNOG /i7) - Configuration _ [11
|
Network Network
PU  192.168.0.52  Port 566 K2y | U 2 | Port =
SU  192.168.1,13 Delay 40 |7 fus su Delay fus]
Status (monitored) Status (monitored)
sucom ) os ) T sucom @ s @ 1<
surov ) surov @
rucom ) rucom @ <<°>>
usw O usw @
PUDATA ) PUDATA @
Auto | | ¥ Mjm =

Figure 113: Connection to the PU of a radar

- Since the delay value has been modified, the PSR-500 Installer application
automatically detect that the PU shall be updated.
- The following window opens automatically.

PSR-HMI is not aligned with System Configuration of Radar PU n®0 |

|5end to Radar PU] |I.mport from Radar PU|

Figure 114: Configuration alignment window

- Click on “Send to Radar PU" to update the PU configuration.
- After few seconds, the PU is updated.

Finally, the following steps shall be followed so that the synchronization instruction is
received and taken into consideration by the SU:

- Power off the PU

- Power off the SU

- Power on the SU

- Power on the PU

The PSR-500 Installer application loses its connection with the radar and retrieves it
after one minute. The radar now has taken into account its new synchronization
instruction.

Note: the AUTO button, on the bottom of the window that allow the connection to the
radar, when checked, enables the application to automatically retry to connect to the
radar every 10 seconds when the connection is lost. If uncheck, this automatic re-
connection is not performed anymore.
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Now that we set the radar delay to a value >= 40us, if the radio environment is clean,
i.e. if there is no jammer in the operating frequency band of the radar, then no
interference shall be received.

Click on « System Management -> Activate Observation Period” to activate the
observation period.

@ et e ol Rockyel

Figure 115: PSR-500 Installer — Activate observation period

- A new gauge appears in the radar configuration window. This gauge indicates
the level of interference received by this radar. When this level is higher than
2%, the SU is jammer.

DR

RO (SN0 / i7) - Configuration

Port | 5% ?]
SU| 192168113 Dby fus)

Port | 5676 3]

Deday fus)

Status (monitored) Status (monitored)

SUCOM .evs.f'c SUCoM .@s."c
SUrov SUFQV

PUCOM . (’)) PU COM . w))
PUDATA °
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Figure 116 - "interference" gauge
- The level shall be stable and below 2%

o If this is the case, we can proceed with the radar interoperability setting.

o If this is not the case, it means that there is a jammer in the oepration
frequency band of the PSR-500 radars. It shall be identified and power
down otherwise the PSR-500 system will be ineffective.
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6.3.3. Radar interoperability setting
6.3.3.1. General principle

The minimum « delay » between any two radars is 15us. Nevertheless, if the radars
are installed too close to each other, the value shall be set to a higher value.

In his first system configuration, the operator can start so that all radars are shifted by
15us one to others.

After this first configuration, we then synchronize the radars, validate the predefined
synchronization strategy and possibly modify it.

The operator shall proceed radar by radar:

- Start by a radar whose delay is higher than 40us and then turn on the
deployed radars until ending by the radars whose delay is lower than 40us.

- For each radar, the user shall set the synchronization instruction as described
in the previous chapter and check that no interference is received once
applied.

o Ifthisis the case, go to the next radar.

o If this is not the case, it means that the predefined synchronization
strategy is to optimistic, i.e. that the radar are too closed to each
other’s. You shall iterate by step of 5Sus until reaching a delay value
where there is no interference anymore.

Note: With the minimum delay of 15us, 40 radars can be operated simultaneously.
Nevertheless, it may be some deployment situation where this delay can be farther
reduced, even be the same if the radars are physically isolated, i.e. two radars on
two sides (north and south) of a same big site. In such a situation, the number of
radars that can operate simultaneously on the same site can be increased.

Note: If a radar is jammed, it means that it is also jamming another one. If a radar is
not jammed, it means that it is not jamming another radar neither.
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6.4. Alignment

Once we reach this step, we consider that the interoperability is configured and
verified. The radars are in nominal operational configuration and are not jamming
each other’s. The following steps cannot be performed if the radar interoperability
has not been correctly configured.

6.4.1. Alignment of a radar

The objective of this step is to update the radar installation properties so that radar
alerts are correctly geo-localized. To do so, we are going to ensure that the positions
of the alerts on the map are in coherence with their real position.

Depending on where was the deployment, you have two options:

Option #1: the PSR-500 Installer is not closed. Click on the bottom left button « Next
step: Radar(s) alignment operation...” to start the calibration phase.
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Figure 117: PSR-500 Installer — “Next step: Radar(s) alignment operation” button

Option #2: the PSR-500 Installer is closed.
- Start the PSR-500 Installer application
- The Authentification window opens

|~ Authentification...

This mode is accessible to authentified users only.

User Irc—adrnin it ]

Password

=S

Figure 118 — PSR-500 Installer — Authentification window

- Enter the default password
- Click on « Update ... » :
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== System Configuration... s
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CO ins Back to mode selection

Figure 119: PSR-500 Installer — « Update ... » button

- Select the System Configuration you would like to update
- Select « Radar(s) alignment procedure »

Add / Configure Equipments

— e

= ‘-\

| Radar(s) alignment procedure )
P ]

--"‘-'--____.—-"..’-

Camera(s) alignment procedure

Generate Installation Report

Create / Modify zones

Rockwrell
Collins

Figure 120: PSR-500 Installer —« Radar(s) alignment procedure »

The following window automatically opens.
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For each Radar deploved:
4/ Trrouch the Equpments Canfiuration, open Radar Configuration (398)
2/ Comect o the Radar (1) (%]

3 3/ PSR-HME is not System Configuration of Radar PU n°X" is displayed. This indicates that the PU is
Cameras J d / ready to receive the new deployment information

4/ Click on "Send to PU” to update Radar PU configuration. After a few seconds, the radar is preliminary calbrated
€O (Camera Sud) @ with the PSR User Control Interface and fine calibration can start

5/ Through the Equipments Configuration, open Radar Installation @

6/Press the [ >> START CALIBRATION MODE <<] button

7/ Send a person walking over the radar coverage over identifisble regions on the background map

8/ Update installation properties (most probably fine of sicht) unt the displayed motion fits with the actual motion
9/Press the [ >> VALIDATE CALIBRATION << ] button to validate the calibration

Network components 2 10/ After a few seconds, PU configuration is automatically updated. Radar is calibrated.

NCO @
3

313

Note: this procedure can be re-opened via Help -> Radar Calibration Procedure ...

) INSTALLATION/SUPERVISION MODE - Logging [System status + Alarms + Pre-Alarms] [ Q 0N @ I?ocklz,e/[_ s
Figure 121: PSR-500 Installer — Alignment procedure window
We will now pursue with Option#2.

Note: Option#1 is the same except that at the end of each step, you have the bottom
buttons that guide you to switch to the next phase up to the Final Installation Report
generation.

After clicking on « Radar(s) alignment procedure » button, the following window
appears:

For each Radar deployed:
1/ Through the Equipments Configuration, open Radar Configuration @

2/ Connect to the Radar {PL) @

3/ "PSR-HMI is not aligned with System Configuration of Radar PU n®X" is displayed. This indicates that the PU is
ready to receive the new deployment infarmation

4/ Click on "Send to PU" to update Radar PU configuration. After a few seconds, the radar is preliminary calibrated
with the PSR User Control Interface and fine calibration can start.

5/ Through the Equipments Configuration, open Radar Installation
6/ Press the [ >> START CALIBRATION MODE << | button

7/ Send a person walking over the radar coverage over identifiable regions on the background map

8f Update installation properties (most probably line of sight) untl the displayed motion fits with the actual motion

9/ Press the [ >> VALIDATE CALIBRATION << ] button to validate the calibration

10/ After a few seconds, PU configuration is automatically updated, Radar is calibrated.

Note: this p dure can be re-op d via Help -> Radar Calibration Procedure ...

Figure 122: Procédure d’alignement radar
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To perform radar calibration, the operator shall follow the 10 steps described in the
procedure.

The procedure ensures that the alerts raised oar the radar fit with the background
map. For example, if an « intruder » walks along the road, it shall appear along the
same road on the background map. This correlation is essential for the system since
the camera will also be aligned based on the background map. The background map
is the common reference shared by all the sensors of the PSR-500 system.

Note: This procedure can be access anytime in the PSR-500 Installer. Click on
« Help » tab on the menu bar and then click on « Radar Calibration Procedure ...»,
cf. following picture:

P e v s W o o o et oo Rockyey

Figure 123: Radar calibration procedure through the Help menu
Note: this procedure shall be performed for each radar.

Note: It is recommended to use a target with a high reflectivity to align the radar so
that radar mismeasurement does not influence the calibration procedure. A very slow
car or a pedestrian with a reflector are example of a good target. It is also
recommended that the target follow a path that can be easily identifiable on the map.

Note: During the calibration phase, when the target is moving on the radar coverage,
it is possible to modify the radar installation properties :
- Move the radar directly on the map if its GPS position is wrong
- Modify its GPS coordinates its height, its line of sight and its tilt directly in the
radar installation properties window (either by entering new values or by using
the arrow to increase or decrease the values step by step).
- Modify its line of sight using the North, East, South, West rotary wheel:
o Click on it, keep it pressed and move the mouse
o Putting the mouse over it and using the mouse scroll (maximum
precision)
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General

Aditional labe (optional)

= RO - Installation Pm% _ @7 ﬂ

General

Additional labe! (optional)

Sensor Detection Capability
V] overlay Target

>> START

TInstallation TInstallation

Latitude [dec deg] 43,612054 7 A o Latitude [dec deg] 43,612054 L <

Longitude [dec deg] sosso 2] (W ‘J E Longitude [dec deg] 1,061180 i %) £

Height AGL [m] 2,00 \'g"" Height AGL [m] 2,00 =

Line of sight [deg ] o T Line of sight [dea ] Y P

Tit angle [deg >0 UP] 0,00 2 | ] Tit angle [deg >0 UP] 0,00 \ )
S e

Sensor Detection Capability

V] overlay Target
@ Human @ Human
@ Car @ €ar
) Spedfic RCS 5m ] i) SpedficRCS 3m
Radal velocity consideraton Radial velocity consideration
[l Gieplaty Dopmier rose. RN [F] Giaplay Dopries rose. o
Min radid veloity |35 =] [mis] /-‘ Min radil velodty |35 =] [nfdl /'
Intrusion velodity = il = Intrusion velocity = sl
. Intrusion direction .

IBRATION MODE <<

Intrusion direction

Figure 124 — Handling during radar alignment

rotary wheel

The same handling scan be use to adjust the radar tilt with the DOWN/UP

Note: when calibration mode is activated, when the installation properties are

modified, the radar information is automatically updated in real time on the display of
the application as shown in the example below:
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Figure 125 — Radar installation properties modification effect during radar calibration phase

Note: the user can observe that when he is connected to the radar, the installation
properties can only be modified when the calibration mode is activated.

Note: If the operator does not have any background map to align the radar (in the
desert for instance), the camera will only be aligned with the radar as explained
below.

6.4.2. Camera Alignement and standby position setting

6.4.2.1. Camera alignment

The objective of this step is to update the camera installation properties so that the
camera pointing fits with the alerts. Once this will be performed, since the radar is
already aligned, the associated camera will then be aligned with the alerts raised by
the radar.

The following steps shall be performed for each camera (each CCS):

- Open the camera calibration procedure through the « Help » tab of the menu
bar, then click on « Camera Calibration Procedure ...», as illustrated by the
following figure:
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Figure 126 — Open the Camera calibration procedure

- The following window automatically opens

For each Camera de ed:

1/ Through the Equipments Configuration, open Camera Configuration @
2/ Connect to the Camera @

3/ Through the Equipments Configuration, open Camera Installation @
4fPress the [ == START CALIBRATION MODE << ] button

5/ While watching the camera video stream, dick on identifisble regions on the map OR on cooperative stopped
intruder position (if you are not able to find any identifizble regions on the map)

6/ Update azimuth reference position and tilt reference position until the camera image is centered in pan and ftilt
on the identifiable region OR on the last cooperative intruder position (if you were not able to find any identifiable
regions on the map)

7/ Press the [ >> VALIDATE CALTBRATION <= ] button tovalidate the calibration

8/ Camera is calibrated®.

*This procedure assumes that the terrain is fiat on the whole system coverage.

MNote; this procedure can be re-opened via Help -> Camera Calibration Procedure ... .

Figure 127 — Camera alignment procedure
The 10 steps shall be performed to correctly calibrate the camera.

This procedure consists in ensuring that the camera knows its position of reference
and point toward the requested direction. If possible, the user will prefer remarkable
positions over the map. If remarkable position are not available (desert zone for
instance), the user will rely on a cooperative intruder that is static on the radar
coverage zone.

To connect to the camera, click on the button with the gear at the right of the camera
to align.
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Figure 128 — Open the camera connection window

The Control Camera Software module is automatically launched and the connection
window is updated as illustrated below:

Camera (CAM
P | 1921880 .04 | Port | a0 |@
Controledby: | Asazow |

Status [ Control

cescom ()
camcon Q) [au ] iz

Status [ Control

cescon i@
camcon @ wm =][_2 ]

rucom  @oara Q) [steam.. | rucow @ oara @ [ sream.. |
| | am ae

Camera (CAM)

P | 12180 .04 | Pot [ E0 I@
Controlled by: | Radar il |

\ |

Figure 129 — Connection to the camera

- CCS COM = indicate the CCS module status
- CAM COM = indicate the status of the connection with the IP camera
-  PU COM = Indicate the status of the connection from the CSS to the radar
(PU)
o DATA =if green, indicate that there is traffic exchanged between the
radar and the CSS.

Click on the button (as shown below) to open the camera installation properties
modification window.
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Figure 130 - Ouverture de la fenétre de configuration des propriétés

The following window opens; the « << START CALIBRATION MODE >> is clickable.

Camera | G

Additional [zbel {optional) FLIR CAM=1
Network
Camera (CAM}

Controfled by: |Radar ng
o
Latitude [dec deg] [saemre B
Longitude [dec deg] | 1,381949 i
Height AGL [m] | 2,50 __
Azimuth reference position [deg ] | 174,55 =
Tilt reference position [deg >0 UP] | 1,00 __

During Camera Calibration
If camera ic looking too much to-the right

-> increase [Azimuth reference position]
If camera Iz looking too high

> increase [Tilt reference position]

> START CALIBRATION MODE << |

Figure 131 — Camera Installation properties window when a camera is connected

Note: the operator does not need to be connected to the radar to align the camera.
The two sensors are aligned based on the background map, in a totally independent
way.

As described in the procedure, to be able to align the camera, we shall display the
camera video stream. To do so, several solutions are available.

The recommended solution is to use the camera web page. Enter
http://adresse |IP _camera in a web browser.
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Figure 132 — Example of an IP camera web page

The other solution is to use VLC application. This solution induces a more important
latency than the previous one. To use VLC::

- Start VLC application
- Through the « Media » menu, Click on « Open a network stream ... »

Lecture Audic Vidéo Soustitres OQutils Vue Aide
[¥]  Ouvrir un fichier... Cul+0 Chercher
[¥F]  Ouvrir plusieurs fichiers... Ctrl+Shift-0
Ouvrir un dossier.. Ctrl+F
(@) Ouvrir un disque.. Ctrt+D
=2 Quviir un flux réseau.. Ctri+N
ES  Ouvrir un périphérique de capture.., Ctri+C r it 1
Ouvrir un emplacement depuis Ie presse-papier  Ctrl+V/
Médias récents » I 1
| |
Enregistrer la liste dle lecture... Chri+Y 1 1
Convertir / Enregistrer... Ctri+R e J
() Flwk.. Ctri+S e
La liste de lecture est vide.
Quitter & Ia fin de la liste de lecture ez un fichier ici ou sélectionnez une source depuis Iz gauche.
[B  Quitter Cirl+Q
@ =i
(B (o] ] (=] = | |
==

- In the « network» tab, enter the URL of the camera video stream and click on
“Read”
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| rﬂﬁd‘u’e{ | |.&) Disque: 5® péseau | EPériphérjque-de capture |

Protocole réseau

Entrer une URL réseau :

[] afficher plus d'options

- VLS displays the camera video stream

TEam ,
1) el B B8

- Click on « view » and then « Minimal Interface » or CTRL+H to keep only the
video stream on the screen

By default VLC does not remain on top. To do so and be able to maintain both the
PSR-500 Installer and the video stream on the screen, use an application such as
the DeskPins software. Start DeskPins, click on « Enter pin mode » then move the
pin to the VLC window and left click on VLC window top menu bar. VLC will now
remain on top of the screen.
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Figure 133 — DeskPins use

To calibrate the camera :

- In the camera installation properties window, click on >> START
CALIBRATION MODE <<. The camera is no more controlled by the radar but

by the user’s click on the map.
- Select a point of interest on the map with the mouse. The selected point of

interest is marked on screen by the yellow cross. In the following example, the
point of interest is the angle of a building.
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| camera | Controler | Zoom | Standby position | vmas ¥/ I
‘Additional label (optional) FLIR CAM#1

Position
Latitude [dec deg]

Longitude [dec deg]

Height AGL [m] [ as
Azimuth reference positon [degN] 17455 |51
Tit reference position [deg >0 UP] 1,00

0

) INSTALLATION/SUPERVISION MODE - Logging [System status + Alarms + Pre-Alarms]  —) O N @ ”"""mﬂ o

b4

Figure 134 — Selection of a point of interest

- The CCS module is using its current position of reference azimut and tilt
settings to steer the camera to the point of reference chosen by the user. By
default, the camera is not centered to the good position.

- Adjust « Azimuth reference position » and « Tilt reference position » values
until the camera image is centered on the point of reference:

o If the camera is too much on the right, increase the « Azimuth reference
position » and decrease it if too much on the left.

o If the camera is steered too high above the target, increase the « Tilt
reference position » and decrease it if the camera is steered too much
to the ground.
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Position

Latitude [dec deg] [ az5o876 |

Longitude [dec deq] _1 331949 ]

Height AGL [m]

Azimuth reference position [deg N] i

During Camera Calibration
If camera iz fooking too much to the right
->increase [Azimuth reference position]
If camera is looking too high
~=increase [Tilt reference position]

Figure 135: Adjust camera installation properties

When the point of interest is centered in the camera video stream, click on >>
VALIDATE CALIBRATION << in the camera installation properties window to

validate the calibration. Our point of interest is well centered in the camera
video stream.

Comera | Controler | Zoom | standby positen | s}
Additional label (optional) FLIR CAM#1

Lattude [dec deg]

Longitude [dec deg]

Height AGL [n] 2
Agimuth reference positon [deg] 137,

Tilt reference position [deg >0 UP] 1,00

Figure 136: Center camera image on the point of interest
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Close the camera installation properties window and click on save.

Camera | Controler | Zoom | Standby Position | wiis! [} ]
Additional label (optional)

FLIR CAM=1
Network

Camera (CAM)

P | 1921580 204 | Port | 30 [5]

Controlled by:

IRadar n®d -

@ Do you want to save camera properties 7

During Camera Calibration
1f camera is looking too much to the right
->ingease [Azimuth reference position]
1f camera is locking too high
-= inarease [Tilt reference position]

[ > START CALIBRATION MODE << ] (2]

Figure 137 — Save the camera installation properties

6.4.2.2. Camera standby position setting

To set the camera standby position, open the camera installation properties window
and open the « Standby Position » tab.

Camera_|_controler | zoom

Time before back to Standby
| | posson

; oia F
T e F i

g0l w0 & ) . \

Zoom 1,00 : ¢

L\ e \ 8 b G el
Standby posmon contiguraton . B Co 3 Y 3 —‘I.“'Prrr‘(m[ \:

)
)
18 &
A

+ Alarms +

Figure 138 - Camera "Standby position" tab
- As mentioned in the window, to be able to set the camera standby position, it

is essential that the camera has previously been aligned following the
procedure described above.

By default, the CCS module is in AUTO mode. The CSS module proposes
several modes:
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o AUTO =

the camera will point toward each alert raised by the

associated radar one after another, based on the policy defined during
the installation in the Controller tab.
o MAP = the camera points to the position indicated by the user on the

map.

o TRACK = the camera track an alert designated by the user (by clicking

on the alert)

o PTZ = the camera point to a fixed PTZ order.

It is recommended to set the CCS mode to TRACK during the camera standby
position setting. Open the camera connection window as explained previously,
select the TRACK mode in the dedicated drop-down menu.

| CO (FLIR CAM#1) - Configuration | CO (FLIR CAM#1) - Configuration =)
Network Network
Camera (CAM) Camera (CAM)
P | 1921880 .204 | port | 80 [al P | 1921680 .204 | Port ?‘
Controlled by: Controlled by:
Status [ Control Status [ Control
ccscom i@ / ccscom (@
camcom @ [auto 2 ] camcom @ [Track L2 |
pucom @ pata @ [ steam.. rucom @ oata @ | steam..
Select track on display...
|

Figure 139 - Selection of the TRACK mode

In the camera installation properties window, modify the standby position
setting the pan, Tilt and zoom values. Each time a value is modified, the
camera update its real position automatically so that the user is able to see its
new position. As indicated in the window,:
o The PAN standby position is defined with respect to the geographical
North (clockwise)
o The TILT standby position is defined with respect to the horizontal
(positive value toward the top)
Once the standby position set, the CCS mode can be set back to AUTO. The
camera will get back to this standby position automatically as soon as there is
no alert on the associated radar coverage.

Note: All the grey fields of the camera installation properties modification window are
only accessible when the application is not connected to the camera. To modify
them, use the camera connection window. If these fields are modified, it is necessary
to close the camera installation properties modification window, and same them.
These new values will be taken into account at the next connection to the camera.

When the application is connected to the radar and to the camera(s) associated to
this radar, as soon as an alert is raised, the camera is steered toward the alert. On
the application, the alert currently tracked by the camera is identified through an
additional icon and the camera field of view representation is also turned toward the

alert.
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Figure 140 - Identification of an alert tracked by a camera
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