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Chapter 1 — Installation

1-1  Introduction
This Quick Start Guide provides the following information:

¢ Installation Instructions

« Exercises that illustrate the use of Vision™
e Using a sample database and the Vision Simulator to acquire sweep traces and monitor channels.
¢ Using the Morgan Hill test bed to acquire live data and directly access the monitors.

e Setting up your own custom database and start acquiring real data of interest.

1-2 Application Overview

The Vision™ application consists of several main components: Vision Monitor, Vision Acquire (included in
Vision Monitor), Vision Locate, and a High-Speed Port Scanner.

Vision Monitor (option 400) interrogates the database where measurements are collected to show date/time
stamped trace information, spectrograms, and intuitive ways to monitor for interference signals.

Vision Acquire is the component the runs continuously in the background, talking with the remote monitors to
collect, verify, and store sweep traces in a database located on the remote PC/server. Vision Acquire is also
used to setup alarm notifications and to generate reports on spectrum health.

Vision Locate (option 401) performs Geo-location of signals of interest. Algorithms used include both Power of
Arrival and Time Difference of Arrival.

The High-Speed Port Scanner (option407) is included with the Vision installation program. However, the
Scanner can run as an independent stand-alone program for rapid scanning multiplexed RF IN ports (see User
Guide for Anritsu’s remote spectrum monitor products) as well as for individual frequency channels within
each antenna port scanned.

1-3  Vision™ Application Installation
1. Download or copy VisionInstaller.msi to the PC.

2. Run VisionInstaller.msi by double-clicking the file. The installer asks a few questions and presents the
standard Anritsu License agreement. The default responses will work best in most circumstances.

3. When the Vision program is installed, several short-cut icons will appear on your desktop. One icon is
presented for Vision Monitor and Vision Locate and one for the High-Speed Port Scanner. Each program
must be purchased separately to be operational.

4. On start-up of the Vision Monitor program, you may receive a pop-up window if a database has not been
previously chosen. You will be given the choice of navigating to the location of your database or creating
a new database. A third choice is to close the pop-up window and Vision program. See the section below
for instructions on creating a new database.

In order to install Vision, Microsoft .NET 4 (or above) must be installed on your PC. If .NET 4 is not
Note present, the Vision installer will prompt you to install this program. The download of Microsoft .NET
4 is free of charge. Insure that you download the Web Installer version of .NET.

MX280001A QSG PN: 10580-00417 Rev. C 1-1



1-4 Application Access Installation

1-4  Application Access

Once the applications are installed, they can be accessed via desktop shortcuts or from the Windows Start
menu. Vision applications will appear on the Start Menu under the Anritsu folder (Figure 1-1).

During installation, Vision Acquire is also added to the Startup folder so it appears in the system tray
whenever the application is started (see Figure 1-1). Right-clicking the icon within the system tray
provides a menu with a number of selection choices: Show Vision Acquire, Create a New Database,
Start Data Collection, Stop Data Collection, Set Program to Run Automatically, View Process Log,
and Exit.

Vision Acquire can be made to run automatically when the PC restarts by selecting Set Program to
Note Run Automatically.

If you try to close Vision Acquire using the ‘X’ close box in the upper right-hand corner of the
application window title bar, Vision Acquire will not exit; it simply becomes hidden. To close the
application, right-click the icon in the System Tray and select Exit.

You will not be able to use Vision Acquire or Vision Monitor until you have created and attached a
database. The database is used to configure each monitor for sweeping, and to store the resulting

trace data.
(ﬁ' Show Vision Acquire
4 Create a Mew Database
B Start Data Collection
I:l Stop Data Collection
o  Sweep All Probes Mow
ﬁ Advanced Database Scheduling
. Anritsu x Remowe Old Traces Mow
‘R’ Vision Acquire [ Use 'Ping’ to verify Remote Probes N = g
EzFJ Vision Monitor Set Program to Run Automatically IE kil E
. Vision Tools #] View ProcessLog I o
[ JJ Vision Database Creator = Exit

#} Vision Probe Simulator
=E] Vision Quick Start.pdf
E?{] Vision Software Overview.pdf

Vision Acquire, Vision Monitor and Vision Tools Vision Acquire Icon and Selections
in the Windows Start Menu in Startup Folder (System Tray)

Figure 1-1.  Vision Acquire and Vision Monitor Program Access Example for Windows 7
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Chapter 2 — Setup and Monitor

2-1 Introduction

This chapter provides exercises for the following setup and monitoring activities:
e “Using a Sample Database”
e “Manually Creating a Vision Database”

e “Creating a Real Database for Your Probes”

2-2 Using a Sample Database

In this exercise, you will create a database based on a sample database definition file. Before you begin, you
will need to run the Vision Probe Simulator. This will allow Vision Acquire to appear to capture and store trace
data, even though no probes are deployed.

Launching the Vision Probe Simulator
1. On the Windows Start menu, find the folder for Anritsu, then open the sub-folder named Vision Tools.
2. Click the Vision Probe Simulator application icon.

A window will open, ready to receive and respond to commands from Vision Acquire.

Creating Your First Database

1. On the Windows Start menu, find the folder for Anritsu, then open the sub-folder named Vision Tools and
click on the Vision Database Creator icon. Use the next steps to create and deploy your first Vision
database.

2. Click the Load button from the main application button bar (Figure 2-1). An Open File dialog will appear.

3. In the Open File dialog, browse to and open the file named St Louis.def. The sample file is stored
under the application folder in an Example Files sub-folder. The path will be something like:
C:\Program Files (x86)\Anritsu Company\Vision Trace Acquisition\Samples. The
directory path is an example. The database location you set may differ.

4. Click the Path button in the button bar. Designate a location to create the database. A suggested location
might be in an Anritsu Databases sub-folder created under your Documents folder.

5. Click the Create button. You will see process information appear in the process log portion of the screen.
When this has run to completion, you have created the database.

6. Close Vision Database Creator application.

-

J Vision - Create Database

|_°'| Mew “j Load ”H Save ||,_j Path | % Ping ||¢' Locate||1|'.,.'|i|-,|_,te v||i> Create|

Probe Installation Details

Mame Description Latitude Longitude Host Nan

Figure 2-1. Vision — Create Database Application Toolbar
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2-2 Using a Sample Database Setup and Monitor

Acquiring Traces

The Vision Acquire application is activated to collect traces from the Vision Probe Simulator.

(ﬂl Anritsu - Vision Acquire liz-l
> Sweep Probes | 4 Minutes = Notifications
E-mail Address Every Day Week
Max number of threads: 1=

Logical Processors: 4

Automatically remove old traces

Automatically archive trace tables

dweeks — —————
Send status emails -+ o Y[R Path
. Navigation
| [* Sweep Once |% Trim H ﬂ Compress || [ Archive H_f« View Log | @ Help ‘
Database Path: C\Users‘amD0443 7 Documents®Anritsu Projects'\Wision MobileMest151124 |

| Vision Acquire - Veersion 1.1.46.0

Figure 2-2. Vision Acquire Application Window

1. Run the Vision Acquire application which is located under the Anritsu folder in the Windows Start menu.

2. Provide the Database Path by navigating to the database location. Near the bottom right-hand corner of
the application is a button with a folder icon (Figure 2-2). Click the button, browse to the folder where
you created the database described in the previous section, then select the database.

3. Set Max number of threads: to 18.
4. Adjacent to the Sweep Probe button is the Set Time pull down list. Select 20 seconds.
5. Click Sweep Probes. The application will now start collecting sweep traces.

Watch the Process Status bar at the bottom of the application window — you will see it progressing
repeatedly through each probe in the database to collect sweep data. You can also watch the Vision Probe
Simulator (Figure 2-3) and verify that it is receiving and responding to a variety of remote commands to
setup, acquire and transfer sweep data.

[ Vision Probe Simulator |l

etting Start Frequency to 473000000 o
etting Stop Frequency to 4980008680

etting UBWY to 30868

etting RBY to 18888

etting reference level to —58

etting reference level offset to B

etting preamp to @

eturning: —62.5.-103.4.-182.1.-106.9.-104.5.-164.8 ...

Command Received: debh:set:unit?5. 47800ARAA.ARPAAAG. SPBABBAA
H.A0000A,. 1PPEA.PA. 1A0AA.AA. —50.80. A.88. B, norm

Betting channel to &

Setting Start Frequency to 478800088

Betting Stop Frequency to 498080000

Setting UBY to 3008080

Setting RBY to 100860

Setting reference level to -58

Setting reference level offzet to B

Setting preamp to @

\

Figure 2-3. Vision Probe Simulator
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Setup and Monitor 2-2 Using a Sample Database

6. End data collection. The application will continue to collect data from the Probe Simulator until you end
the data collection See Figure 2-4, “Vision Acquire Command List”.

Show Vision Acquire
Create a New Database

Start Data Collection
Stop Data Collection

Sweep All Probes Mow
Advanced Database Scheduling
Remowe Old Traces Now

Use 'Ping’ to verify Remote Probes

I xE <«Ov & %

Set Program to Run Automatically

|

&
=
€ & B

View Process Log

Exit

E=

Customize...

B« o

Figure 2-4. Vision Acquire Command List

a. Click the up arrow button on the Task Bar to open the System Tray.
b. Right click on the Vision Acquire icon. The Vision Acquire command list opens.
c. Click Stop Data Collection.
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2-2 Using a Sample Database

Setup and Monitor

Viewing Trace History

The Vision Monitor application is launched to view the stored traces. This assumes that Vision Acquire has

been running for a few minutes and there are now traces stored in the database.

1. Run Vision Monitor from the Windows Start menu or look for Vision Monitor under the Anritsu folder. A

sample application screen is shown in Figure 2-5.

The first time you run Vision Monitor, it has no database connection. There is nothing to do in Vision
Monitor without a database connection, so you will be directed to locate a database of interest.

[ Map View Icon ]\D—[ Location Finder Icon ]—[ Selected Channel }

GO gle Map da

Morgan Hil

==

Unlock to Edit |

=T
- @ & |H- ¢T3 | # | 7 e o
Base Station 1 2 3 4 5 6 7 _= ¥ 10 11 12
SpectumMonito—. [ I I = H Bl H B B B &=
SpectumMonitio-. [l ="l [ I H H H B B B &=
SpectumMonitio—. [l I I I I H H B B B B =
L
nt Map  Satellite CD'-‘"OE;{:T_._.}I I {r_-lf:;{ﬁ.—:;?c

me;ne , +

Report @ map error

AddreV
L [ViAnlock sweep p

PO PR - PR

Measurement Corfiguration

mnT Sweep Parametérsf

ing .}

) 100%

e )

Display Failed Traces Only

71 A e is
Automatically monitor this channel fast Sweep:  10/30/2015 3:24:35 PM
Start Frequency: 250.000 MHz Last Fail: -
Stop Frequency: 310,000 MHz Sector: 180°
RBW: 300 kHz Frequency: 300.000 MHz 1
I 3
VBW: 100 kHz Mask: [[None] m= lﬁl é
Reference Level: -30.0 dBm ;
Trace Mode . ]
Ref. Level Offset: 00 dBm - Pass/Fail per Stored Sweep io
@ Momnal Trace Ralling Min 1z
Trace Points: 501 13
_ Rolling Average Rolling Max 4
Sweep Timeout: 107 sec. o Each block is 8 minutes Each row is 12 hours
Preamp: FFT: [& Trace Court 0% 1612015 4:28:10 PM 10/30/2015 3:24:35 PM -
3 1 # Vision.org |Ready ...
Figure 2-5. Sample Vision Monitor Application Screen

2. Browse to the database that you created earlier, and ensure that you have Vision Monitor pointed to
collecting traces.The icon to set the database location is located in the upper left corner of the Vision
Monitor screen. Click Set Database Location.

Once you have selected the database, you will see a list of monitors. Each probe can have up

tol2 channels. The channels represent different sectors and carrier frequencies; different physical
antennas at a base station, for instance. The number of probes and channels/probe were determined
when we created the database — this example uses 36 probes with 12 channels per probe, but these are
arbitrary numbers. Each channel has an indicator that shows the status of that channel.

24
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Setup and Monitor 2-2 Using a Sample Database

3. Select one of the channels. You will see three graphs in the main portion of the screen as shown above in
Figure 2-5. The top is the most recent sweep trace from the selected probe/channel. Below this is a
spectrogram showing the trace history for this monitor/channel. At the bottom is a time chart, this
indicates Pass/Fail for each sweep stored for the monitor/channel selected. At the moment, you have very
little data, so there isn’t much to look at, but the data will be growing, adding a trace for each channel
about twice per minute. To include Map View in the left column, click on the three dots below the Base
Station and Channel scroll bar. See Figure 2-6, “Three Dots to Open Trace History, Monitor Map, or Live
Data Stream”

Compton Height: NI N [T | |
Academy I N s ]
Clayton Tamm I N | ]
Cheltenham I S [
Ellendale I s | g

& Unlock sweep parameters. (Changes are stored and affect automatic sweeping.

Measurement Corfiguration

Pass Rate: {578 of H84) 99
Automatically monitor this channel

Last Sweep: 3292016 9:04:11 AM

Figure 2-6. Three Dots to Open Trace History, Monitor Map, or Live Data Stream

4. Below the Probe list there is a section that shows sweep parameters for the selected channel. These are
the values stored in the database. You will not normally edit these values, as that will change all
subsequent automatic sweeps collected by Vision Acquire. When you do want to change sweep
parameters for automated sweeps, this is where you do it. By default, the parameters are locked, so they
will not be changed by accident. At the top of the parameter panel is a checkbox used to unlock the panel
for editing.

5. In the main button bar, there is an icon of the earth which opens Map view. Click this icon to see the
monitor locations on a map. By default, Google Maps is used for this view. If you prefer, you can change
to OpenStreetMap export files. OpenStreetMap files are especially useful if you are using Vision Monitor
without a live Internet connection, or if you are in a part of the world where Google is blocked. You can
change the Map source under the Maps, Trace Files, and Program Settings menu (accessed from the first
button to the left in the button bar (indicated in Figure 2-7). After opening the Open dialog, if the
desired.shp file in not in the Anritsu Mapfiles folder, navigate to the folder where it was saved.

MX280001A QSG PN: 10580-00417 Rev. C 2-5



2-2 Using a Sample Database

Setup and Monitor

6. Right-click on any probe in the Probe list and hover the mouse pointer over the bottom menu item labeled
Probe Groups. A side menu opens: Select the option Show Groups. This will cause the Probe list to be
displayed differently. You can collapse and expand groups. Groups are logical sets of probes, arranged
any way that is convenient, whether geographically, by modulation type, or by the person or
organization in charge of maintenance.

Maps, Trace Files, and
Program Settings

Live Data Stream ]

Dutchtowr
Fairground
Camr Squa
Visitation
West End
O'Fallon
Southampi
Linderwor
Fatch
Compton
Academy
Clayton T3
Cheftenhal

% Ping Selected Probe

de  Rename Selected Probe
@  Retrieve 8 Update GPS Location
& Update Probe Options

@ Edit Probe URL (Host name or [P)
= Edit Description

=1  Edit Contact E-mail

'ﬂl Enter Probe Height

@ SetProbe Web Port

¥4  Add New Probe to Database

X Delete Selected Probe from Database

. Enable Sweep on All Channels
. Disable Sweep on All Channels

-

m

ALLLLUTLLL

-30.0 dBm

EQl TR IS #4 | 7 NoFilter - @)~
Base Station . . . . 4
knemnay £ | RIGNE=CliCK in probe Ilst] =
Dro—rire Bl
Bevo Ml @ OpenProbe Web ULin Browser

! A
i i
fru’l,'kl" '.f-.,‘|fu‘|lll ey I".'“ N

290.000 MHz

Ellendale

Boulevard

Probe Groups 3

Mark Twain
MNorth Riverfrort

Assign Current Probe to a Group  _/#

Show Groups

afs |

Add a New Group

Remove a Group

< Clifton Heights

College Hill
Kingsway West
Fairground
Lindenwood Park
Patch

Clayton Tamm

Tower Grove So_.

4 Marine Villa

Hally Hils
OFallon

Mark Twain
North Riverfront
Tower Grove Ea_
LaSalle Park

4 The Hill

Kingsway East

Carr Square

m

Figure 2-7.

Probe Groups Configurations

7. Feel free to click buttons and interact with Vision Monitor. The Live Data Stream button (Figure 2-7) will
not do anything useful at this point because in this exercise, we are not connected to real probes. The
Locator button will be discussed in depth in the next section.

26
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Setup and Monitor 2-2 Using a Sample Database

Vision Location Finder

Vision Monitor can be used to locate a source of interference. This is not a precise location, but will get you

close enough where you can then drive to the general area and use Anritsu’s Mobile InterferenceHunter™ to
finish locating the source.

1. Select a channel of interest. This would generally be a channel that exhibits a problem such as a high
failure rate, or there are a lot of dropped calls, or system performance issues at a particular cell site. In
this example case we don’t have a real interference source, so it doesn’t matter which channel you select.

2. Right click the mouse which opens the context menu. Highlight Update Probe Options and select either
Update Selected Probe or Update All Probes. This updates the data to the probes.

3. Click the Location Finder button in the main button bar (indicated in Figure 2-5). The button has an icon
that looks like a target.

This will open up the Vision Source Locator window (shown in Figure 2-8). Trace data is loaded for three
nearby probes. The traces are shown along the right edge, while most of the screen contains as map of
the area around the probe you selected in Step 1.

4. Click on one of the graphs to set a frequency for the interference source. In real conditions, the interferer

will be visible in the trace data. If you cannot see the interference in the sweep data, you cannot locate it
with Vision.

m Vision - Source Locator == x|
- {Interferer Frequency] e
Map Satellite e ¥ [[Sme ][ Live || Sweep Config. |[3Probes  ~|
0 "ty 1.
o % (2)
$ %
EE= o D = AN o @)«
= 1. @ rooklyn ot N £
e ¢ y et
S ‘@ z 2 st Lo
% F £ ":2 = =
e y w9 i = National Gty BV 7+ 000wz 7510001
g ‘@ i .70} -100.3 dBm !

ml Lo
8 i, o o
=y
£ra 54 W‘r] M-Ww.-wrﬂrr"‘!wfﬂmpw,1
Numbered Probe Locatlon Marker St Couis L \ e
e Gateway Arch IE‘ East St Louis
-LBLS drum (i— 741000 MHz ~ 751.0001
— { Time Scroll Bar E3
o ark Ayve _‘ - .
T
Unnumbered Probe Location Marker] i 2
e : (O] cc, £ L
. Y ""fq Nwowm i
H =z f = @ A3 WOFM‘M\\M
= i s = Sauget BN 741.000MHz  751.000 N
= £ Al & &S?‘ -102.5 dBm 10/
Google &% Map data ©2015 Google | 1 km e | Terma of Use | Report a map erar

Figure 2-8. Vision Source Locator

5. The interferer frequency is marked in all three graphs by a bright red line. You can adjust the interferer
frequency (and thus the position of the red line) by moving the mouse wheel with the mouse pointer over
one of the graphs. As you position the interferer frequency, you will see a bulls-eye icon on the map that
indicates the interferer location.

Note that this is a fictitious interferer frequency at the moment since we don’t have a true interference
source. However, you can still see that as you move the frequency, the location moves in response to the
relative power levels at the interferer frequency position.
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2-2 Using a Sample Database Setup and Monitor

6.
7.

8.

9.

10.

11.

12.

You can scroll through the traces back and forth in time with the scroll bars under each trace.

In the Vision Source Locator window, click the Sync Button to toggle synchronization of the traces in
time. When Sync is on, moving any of the scroll bars causes all three graphs to adjust to a trace that is as
close as possible in time.

In the same window, click the Live button. This will simulate getting live data from the monitors. This
data is coming from the Simulator (which should still be running).

You can change which channels are used for each of the three probes by selecting from the drop-down list
in the upper right-hand corner of each graph (indicated in Figure 2-8).

You can change which of the monitors shown on the map are active by clicking one of the numbered
markers, then clicking on one of the unnumbered markers.

The numbered markers represent the three probes active and used for location estimation. The
unnumbered markers (yellow markers) are inactive. Vision Monitor tries to pick three logical probes, but
it doesn’t know where the interferer is yet, so you will typically have to adjust which probes are used to
get the proper coverage.

You can change from 3 Probe mode to 1 Probe mode using the drop-down list. 3 Probe mode is the default.
It uses the Power on Arrival for three nearby probes to locate an interference source. In 1 Probe mode, a
single probe is used with data taken from each of three sectors on the same base station for instance.
This is useful if the interference source is near the edge of the sectors and can be seen by two antennas
on the same mast. In this case, the relative power is used to determine a beam line toward the
interference source.This indicates a direction, with an uncertainty (beam width) based on relative power.
This is only useful if the interference source is clearly visible in the sweep data of two adjacent sectors on
the location.

When you close the Interferer Locator, you can choose to see the interferer location last found on the map
in the main Vision Monitor window. Under the Maps, Trace Files, and Program Settings menu, select
Show Location Estimate on Map.

This completes the first exercise. You have successfully created a Vision database, collected traces, and viewed
them in Vision Monitor.

2-8

PN: 10580-00417 Rev. C MX280001A QSG



Setup and Monitor 2-3 Manually Creating a Vision Database

2-3  Manually Creating a Vision Database

In this exercise, you will create a database for three simulated probes located in St. Louis, MO. You need to run
the Vision Probe Simulator for this exercise.

Creating the Database
For more description on an entry field, press the Help button in the bottom left corner of the dialog.

1. On the Start menu, find the folder for Anritsu, then open the sub-folder named Vision Tools and select the
Vision Probe Simulator.

2. From the same Vision Tools sub-folder select the Vision Database Creator. Follow the subsequent steps to
create and deploy a Vision database.

3. Click the New button from the main application button bar.
4. Click on the Manual Entry radio button.

5. Enter the settings as shown in Figure 2-9.

New Database Description ﬁ

Base Station Description

() Import Base station list from file

Filename: >
@ Manual entry of base station details
Number of base stations to create; 3
Base station name: Spectrum Manitor [nn]
Base station host name:  127.0.0.1
Channel Description
Mumber of channels/base station: 1= Number of sectors: 1=
Sector center direction (Degrees): D= 180 1= 300 = 315=
Channel Frequency (MHz): 781 B0 = J00 = 10001
Channel Bandwidth {(MHz): = 201= 201= 201=
RBW (kHz): 0= 300 300 300
VBW {kHz): 0= 1001 100 100
Reference Level (dBm): -0 = 30 30 30
Reference Level Offset ({dB): = D= 1] 1=
Preamp: On
Help [ QK ] l Cancel l

.

Figure 2-9. New Database Description Dialog — Manual Base Station Entry

6. Set the Number of base stations to create to 3.

7. Base station description should read: Spectrum Monitor [nn] The [nn] will be replaced sequentially with
1,2,3,...

8. Base station host name should read: 127.0.0.1
9. Set the Number of channels/base station to 1.
10. Set the Channel Frequency (MHz) to 751 and the Channel Bandwidth (MHz) to 20.

MX280001A QSG PN: 10580-00417 Rev. C 29



2-3 Manually Creating a Vision Database

Setup and Monitor

11.
12.
13.
14.

15.

16.

17.

18.

19.

20.
21.

Set RBW to 30 kHz and VBW to 10 kHz.
Set Reference Level to —40 dBm and the Reference Level Offset to 0 dB.
Set Preamp to On.

Click OK. This will close the New Database Description dialog and populate the input tables as shown in
Figure 2-10.

Click the Ping button in the main tool bar.

You will see process information in the black status pane as communication with each probe is verified.
If there are any errors, correct them and Ping again. If it is successful, you see a line stating each probe
is being ‘pinged’, and then a number at the end of the line that indicates the time elapsed for a response
in milliseconds. Since we are using the Vision Probe Simulator for this exercise, the elapsed time for a
response may be zero.

Click the Locate button in the main toolbar. This will capture the GPS coordinates of each probe and add
that information to the Probe Definition input table. GPS coordinates are assigned randomly, your
dBase may not exactly match the coordinates shown here.

You need to add a limit line mask. Click the Import Masks button located in the header of the Mask
Definition table. Browse to the Example Masks.msk file located in Example Files sub-folder of the
Vision Monitor Application Folder (C:\Program Files (x86)\Anritsu Company\Example Files).
You will now see several masks in the Mask Definition table.

In the Channel Definitions table, click twice slowly, on the field under the Mask heading. This enters Edit
mode for the table. Enter 751 MHz in the Mask field for that channel and click Enter.

You need to set the destination folder for the database. The current output destination folder is listed in
the status bar. If you want to use the same location as in the last exercise, it should be remembered and
listed here. Nothing is required to reuse the same location. If you want to enter a different location, click
the Path button in the main tool bar and select a destination folder for this database.

Click the Create button and the database should be created with progress showing in the status pane.

You can now close the Database Creator program.

i) Vision - Create Database S| B |
| ] New H (2 Load ” a Save |[_j Path ] | % Ping ” O Locate ‘ ‘1 Minute vl | b Create£ | §_3)|
Probe Installation Details |£||Z|| Clear ‘
MName Description Latitude Longitude Host Mame Group Contact Height
Spectrum Monitor 1 Spectrum Monitor 1 38.743500 -50.205100 127.0.01
Spectrum Monitor 2 Spectrum Monitor 2 38630500 -50.327000 127.001
Spectrum Monitor 3 Spectrum Monitor 3 38542100 -50.084400 127001
Chaninel Definitions |£| X |C!ear \

H Start Freq Stop Freg RBW VBW Ref. Level Ref. Level Offet Active Masl Trace Mode Sector Frequency Preamp

1 741 761 a0 -40 0 1 751 MHz 751 1

Nomal 1}

Mask Definitions | |5 Masks || Clear ‘

Name Mask Type Segments

450 MHz
500 MHz
751 MHz
2GHz

Trace Mask 0
Trace Mask 0
Trace Mask 0
Trace Mask 0

C:\Users\am004551\Desktop!Vision\ManualDB

Figure 2-10. Create Database Dialog — Manual Base Station Entry

2-10

PN: 10580-00417 Rev. C MX280001A QSG



Setup and Monitor 2-3 Manually Creating a Vision Database

Acquiring Traces
1. Open Vision Acquire and set the database location to the location used in the previous section.
2. Adjacent to the Sweep Probe button is the Set Time pull down list. Select 20 seconds.
3. Set Max number of threads to 3 (since there were only 3 probes created in the database for this exercise).

4. Click Sweep Probes to start data collection.

Viewing Trace History
1. Run Vision Monitor from the Windows Start menu or look for Vision Monitor under Anritsu.

2. Set the database location to the same path used to create the database, and the path Vision Acquire is
using to save traces.

3. You will see three probes listed. The format of the list is different because you do not have multiple
channels for each probe.

4. Let it run for a few minutes and you will see the icons for each probe update a couple of times per minute
to reflect the traces that have accumulated in the database.

5. Click on one of the probes to see the traces and spectrogram displayed.

You are free to interact with the web server interface: You can change frequency range, bandwidth, reference
level, trace mode, etc. These changes will not affect the value of the sweep parameters stored in the database,
and if Vision Acquire is still collecting traces, changes you make will be overwritten each time Vision Acquire
sweeps the probe you are accessing.
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2-4 Creating a Real Database for Your Probes

Creating your Custom Database

Creating a custom database requires more work than what has been done in the earlier exercises. Previously
we relied on a saved database definition in the first case, and a very small and simple database in the second
case. When creating a database for a set of probes installed somewhere in the real world, each probe requires
careful attention, and some fields will have to be individually edited for each probe.

Vision Database Creator (Figure 2-11) requires four fields in the Probe Definition table for each probe. These
are: Name, Latitude, Longitude and Host Name (or IP Address.) Actually, if you just have a probe name and
network host name, then you can use the Locate feature to capture the GPS coordinates of each probe. That is
enough information in the Probe Definition table to create the database.

JJ Vision - Create Database =HE00 X
| o1 New ” 2 Load ” =l Save H = Path l % Ping ” QO Locate | |1 Minute v| | b Create | | (_))|
Probe Installation Details |£||Z|| Clear |
Name Description Latitude Longtude Host Name Group Contact Height i
College Hil College Hil 386617 386617 127.0.01 Clifton Heights

Holly Hills Holly Hills 38.6491 38.6491 127.0.01 Marine Villa

Kingsway West Kingsway West 386213 386213 127.0.0.1 Clifton Heights

Kingsway East Kingsway East 38.5925 38.5925 127.0.0.1 The Hill

DeBaliviers Place DeBaliviers Place 38.6725 38.6725 127.0.01 Walnut Park

Bewvo Mil Bevo Mil 38.5956 38.5956 127.0.01 Downtown 32
Channel Definitions |£||Z|| Clear |
# Start Freq. Stop Freg. REW VBW Ref. Level Ref. Level Offet Active Mask Trace Mode Sector Frequency Preamp

1 290 310 300 100 -30 0 1 Normal 0 300 0

Mask Definitions 5 Masks ” T | \ision Databas: Version 10.09.2015

Name Mask Type Segments
C:\Users\am004551\Desktop\ St Louis\ImportDB-Example2

Figure 2-11. Vision Database Creator

The Group, Contact, and Height fields are often left blank. If an email address is entered in the Contact field for
a particular probe, then an email is sent to the contact email address each time that probe has a failure.

Before email notifications can be sent, email settings must be configured in Vision Acquire. See
Figure 2-12 on page 2-13. Clicking on the Email Configuration button opens a dialog where the user
enters their email server and user credentials. Also the Send Status Emails check-box in Vision
Acquire must be checked before any notifications will be sent.

Note

The Height field is reserved for future use. Leaving this blank will generate Warning messages when creating a
database, but it will not stop the database creation. Since the value is not used you are not forced to enter
anything.
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The only field you can leave blank in the Channel Definitions table is the Mask field. If no mask is specified,
every trace passes. Also, if a mask is applied that does not match the frequency range of the sweep data, then
the sweep will pass. If the range of the mask overlaps the sweep data, even if only slightly, the mask will be
applied where possible and the trace marked as failed if it exceeds the mask where it can be tested.

The only way to enter Mask definitions into a database when it is created is to export masks from another
database using the Mask Editor in Vision Monitor, then importing that mask definition into the Database
Creator. If you do not have masks that can be imported, or you have no useful masks in another database, then
you will need to create the database without masks defined. Once the database is created, collect some traces,
then open the Mask editor and use the traces present as reference traces to generate and apply masks to the
database.

You will use the New button in the Vision Database Creator to begin the process of creating a custom database.
Enter as much information as you can, then click OK. This will generate entries for the input tables. The tables
will almost certainly need to be edited.

Following are two examples where we import probe details prepared outside of Vision.

[ﬂ] Anritsu - Vision Acquire I&

[D Sweep Probes | 4 Minutes Motifications

E-mail Address Every Day Week
Max number of threads: 1=

-

Logical Processors: 4

[] Automatically remove old traces
[] Mutomatically archive trace tables

dweeks

[|:| Send status emails ] o E =
| P Sweep Once || % Trim || E Cnmpre;s_lLﬂ_AuﬁJme_].,_‘&' 4 View Lan ¥ Heln ]
=

Email Configuration

[

Database Path: C\Users'am04437Documents' Ay

| Wigion Acquire - Version 1.1.46.0 Host name:  moh-cas.main.intgin.net

Port Mumber: 567
User Authentication

Username: am005876

Passwaord:

[Tt | [Fok | [XcCancel |

Figure 2-12. Email Notification Configuration in Vision Acquire
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Importing a Probe List — Example 1

1.
2.
3.

Run the Vision Database Creator, starting with all of the input tables being clear.
Click New on the main button bar.

In the New Database Description dialog, click the Help button at the lower left. This slides out a
description of the information that goes into each field.

4. Click the Import Base station list from file radio button

5. Click the button with the folder icon to browse for file containing a probe list.

6. Locate the file St Louis Name IP.lst in the Example Files sub-folder of the Vision application folder

under Program Files (x86).

. Click the button next to the folder button to toggle a preview of the contents of the probe import file as

shown in Figure 2-13.

8. Set number of Channels/base station to 1.
9. Click OK.

MNew Database Description =

Base Station Description

@ Import Base station list from file
Filename: C:\Program Files (c86)'\Anrtzsu Company\Vision Trace Acquist

College Hill
Holly Hills
Eingsway West
Eingsway East
DeBaliviere Place

.

=]

el el

R RY KX ORDORD
-1

e e I o e e )

=]

===
(SR I S e

4 F

Channel Description

Mumber of channels/base station: = Mumber of sectors: 1
Sector center direction (Degrees): 1]5= 1801 300 = 35
Channel Frequency (MHz): 300 = H00 = 700 = 1000 =
Channel Bandwidth (MHz): 2= 201= 20 1= 201=
RBW {kHz): 00 300 300 300
VBW {kHz): 100 100 100 100
Reference Level {dBm): -301= 30 = -301=
Reference Level Offset (dB): 1=

Preamp: ] on

Help l OK ] l Cancel l

Figure 2-13. New Database Description Dialog — Example 1

10. You will now see the Import Base Stations dialog (Figure 2-14 on page 2-15). This dialog lets you specify

what each field in the import file corresponds to in the Probe list. The file we have selected has just two
columns, Name and IP address. This is enough to create a database. The import dialog will try to
determine the field separator (comma, semicolon or tab) and make a best guess at the fields the file
contains. It will not always be right, so you can use the drop-down lists above each column to specify the
role that column of data is to have in the database.
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Import Base Stations lﬁj
Delimitor Skip First Line
Select the column headers that match the file contents and column arangemnet. @ Comma Semicolon Tab Use Name as Description
|Name - || Host Name/IP - ” vI - " - ” - " V|
College Hill 127.0.0.1
Holly Hills 127.0.0.1
Kingzway West 127.001
Kingsway East 127.001
DeBaliviere Place 127.0.0.1
Bevo Mil 127.0.0.1
Dutchtown 127.0.01
Fairground 127001
Camr Square 127001
\isitation Park 127.0.01
West End 127.0.0.1
OFallon 127.0.0.1
Southampton 127001
Lindenwood Park 127.0.01
Patch 127.0.0.1
Compton Heights 127.001
Academy 127.0.0.1
C:\Program Files (<86)\Anntsu Compary\Vision Trace AcquistionExample Files\St Louis Name_|P Ist Reload | | Import !}J | Cancel

Figure 2-14. Import Base Stations Dialog — Example 1

11. Click the Import button and the input tables in Database Creator are filled in. This import file did not
contain GPS coordinates for the probes, so you will need to click the Locate button (Figure 2-15) to get
that from the probes. If Vision Probe Simulator is running, you can do that now to complete the Probe

Definition table.

CAUsers\am004551" Desktop\St Louis

|l Vision - Create Database |} =RACE X
| ] New ” (=] Load ” = Save ||J Path | % Fing |I‘O Locate l ‘1 Minute vl | k" Create ‘ | Q)|
Probe Installation Details |£”Z” Clear |

Name Description Latitude Longitude Host Name: Group Contact Height i

Callege Hil 38.532900 -90.254800 127.00.1

Holly Hills 38.784500 -50.215800 127.00.1

Kingsway West 38 622200 -89.999200 127.00.1

Kingsway East 38.571500 -50.120000 127.00.1

DeBaliviers Place 38.561700 -50.409400 127.00.1

Bevo Mil 38 702500 -50.086900 127.00.1 A
Channel Definitions |£”Z” Clear |
-3 Start Freq Stop Freq RBW VBW Ref. Level Ref. Level Offet Active Mask Trace Mode Sector Frequency Preamp

1 250 310 300 100 -30 ] 1 Mormal 0 300 0

Mask Defiritions [[Z Masks |[Cear | jon 10.09.2015 o

Name Mask Type Segments 3

Figure 2-15. Create Database Dialog — Imported Probe List — Example 1
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Importing a Probe List — Example 2

1. Clear all of the input tables in Vision Database Creator and click New on the main button bar.

2. With the Import Base station list from file radio button checked, click the button with a folder icon to

browse for a file containing a probe list.

3. Locate the file St Louis GPS Group.lst in the Example Files sub-folder of the Vision application

folder under Program Files (x86).

5. Set Number of channels/base station to 1, as shown in Figure 2-16.

. As in the previous section, click the preview button to see that this file has more content than the last.

~

New Database Description

|

Base Station Description

@ Import Base station list from file

College Hill
Holly Hills
Eingsway West
FEingsway East
DeBaliviere Place

a4 LI

Channel Description

Channel Frequency (MHz):
Channel Bandwidth (MHz):
RBW {cHz):

VBW {kHz):

Reference Level (dBm):

Reference Level Offset (dB):

Preamp:

Help

Mumber of channels/base station:

Sector center direction (Degrees):

6617
8431
6213
55825
6725

1=

¥

n
u

S
201
300}=
100}
30
0=

] on

Filename: C:\Program Files (c86)"Anritsu Company\Vision Trace Acquist

38
38.
38.
38.
38.

-580_2185 1.
-90_2428 ]
—50.15943 1
-50.1957 1
—-50.200%3 1.
r
Number of sectors: 1=
180 300 315
500 700 1000
20 20 20
300 300 300
100 100 100
-30 -30 -30
l oK l [ Cancel l

8

Figure 2-16. New Database Description Dialog - Example 2

6. Click OK to close the import dialog.
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7. You will now see the Import Base Stations dialog (Figure 2-17). This dialog lets you specify what each
field in the import file corresponds to in the Probe list. The file we have selected this time has five
columns, Name, Latitude, Longitude, IP address, and Group name (under Description). The import
dialog will try to determine the field separator (comma, semicolon or tab) and make a best guess at the
fields the file contains. In this case it has identified the last column as Description, but that is not what
is intended.

8. Click on the down-arrow in the header to the fifth column and change Description to Group.

9. We do not want to leave the Description field blank, so click the checkbox labeled: Use Name as
Description. This will copy the Name field into the Description field in the next step.

woeseo I ==
I Sidp First Line
Select the column headers that match the file contents and column amangemnet. @ Comma ) Semicolon © Tab D T

’ Name - ” Latitude - ][ Longitude - l Host Name/IP vﬂ[ Description - li - ][ - ]

College Hill 38,6617 -90.2185 127.0.0.1 Clifton Heights
Holly Hills i -90.2428 127.0.0.1 Marine Villa
Kingsway West i . 127001 Clifton Heights
Kingsway East . . 127001 The Hil
DeBaliviers Flace 1 . 127.0.01 Walnut Park
Bevo Mil : . 127.0.01 Downtown
Dutchtown i . 127.0.01 Carondelet
Fairground i . 127001 Clifton Heights
Carm Square { . 127001 The Hil
\isitation Parlc i . 127.0.01 Carondelet
West End i . 127.0.01 Downtown
OFallon . . 127.0.0.1 Marine Villa
Southampton { . 127.001 Carondelet
Lindenwood Park i . 127.00.1 Clifton Heights
Patch 1 . 127.0.0.1 Clifton Heights
Compton Heights i . 127.00.1 Riverview
Academy i -90.1732 127.00.1 Downtown

C:\Program Files (<86)\Anritsu Company'\Vision Trace Acquistion\Example Files'5t Louis GPS_Group Ist [ Reload l l Impart l l Cancel l

!

I Sidp First Line
Select the column headers that match the file contents and column amangemnet. @ Comma ) Semicolon © Tab T

’ MName - ” Latitude - ][ Longitude - l Host Mame/IP {][Gmup - l - ][ - ]
College Hill 38,6617 -90.2185 127.0.0.1 Clifton Heights
Holly Hills 38.6491 -90.2428 127.0.0.1 Marine Villa
Kingsway West 386213 -50.1943 127001 Clifton Heights
Kingsway East 38.5925 -90.1957 127.0.0.1 The: Hil
DeBaliviers Flace 38,6725 -50.2009 127.0.01 Walnut Park
Bevo Mil 38.5956 -50.2304 127.0.0.1 Downtown
Dutchtown 38,6774 -90.1928 127.0.0.1 Carondelet
Fairground 386285 -50.1756 127001 Clifton Heights
Carr Square 38,6782 -90.2662 127.0.0.1 The: Hil
Visitation Parkc 38.6861 -50.2354 127.0.0.1 Carondelet
West End 38.6436 -50.1951 127.0.0.1 Downtown
OFallon 38.5965 -90.2126 127.0.0.1 Marine Villa
Southampton 38.638 -50.242 127.001 Carondelet
Lindenwood Park 38,6534 -90.207 127.00.1 Clifton Heights
Patch 38,6175 -90.2439 127.0.0.1 Clifton Heights
Compton Heights 38.6741 -90.1893 127.00.1 Riverview
Academy 38.65 -90.1732 127.0.0.1 Downtown
C:\Program Files (<86} Anritsu Company\Wision Trace AcquistionExample Files\St Louis GPS_Group Jst [ Reload l l Impart l l Cancel l

Figure 2-17. Import Base Stations Dialog - Example 2

10. Click the Import button and the input tables in Database Creator are filled in (Figure 2-18).
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11. Set the output destination (click Path button) so that you do not overwrite a database you want to keep,
and then click the Create button. This should successfully create the database.

J Vision - Create Database = | E
] New ” (3 Load H el Save ‘ [_,—‘ Path ] | % Fing ” O Locate | |1 Minute -l | B Create | _(_))|
Probe Installation Details |£HZH Clear \
MName Description Latitude Longitude: Host Name Group Contact Height it
College Hill College Hil 38.6617 38.6617 127.00.1 Clifton Heights
Halky Hills Hally Hills 38.6491 38,6491 127.00.1 Marine Villa
Kingsway West Kingsway West 386213 386213 127.001 Clifton Heights
Kingsway East Kingsway East 38.5925 385925 127.001 The: Hill
DeBaliviere Place DeBaliviers Place 38.6725 386725 127.00.1 Walnut Park
Bevo Mil Bevo Mil 38.5956 38.5956 127.001 Downtown ot
Channel Definttions |EHZH Clear ‘
" Start Freq. Stop Freq. RBW VBW Ref. Level Ref. Level Offet Active Mask Trace Mode Sector Frequency Preamp
1 230 310 300 100 -30 0 1 Normal 0 300 o
Mask Definitions ‘ =8 Masks H Clear ‘
Name Mask Type Segments
C:hUsersham0045514DesktophSt Louis\ImportDB-Example2

Figure 2-18. Create Database Dialog — Imported Probe List — Example 2

12. You will now need to run Vision Monitor to edit any further sweep parameters or Probe specific
parameters.

13. In Vision Monitor, right-click any of the probes names to open the probe context menu (see Figure 2-19
on page 2-19). Here you can edit the name, description, location, height, group, contact, etc.

14. On the Probe context menu you also have options to Add and Remove probes from the list as well as
Enable/Disable Sweep on all channels of a selected probe.

When a new probe is added, click Enable Sweep on All Channels to activate all channels on the new
probe.

Removing a probe is permanent. Traces are not deleted but you have no way to access them in Vision
Monitor.

15. The first item on the context menu will open a web browser with a live connection. This is the same as

Live View in Vision Monitor, but uses an external browser window, so Vision Monitor is not tied-up with
Live View.
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Z-me - B e 3o # T Nofittr - | &
Base Station 1 2 3 4 i
| SnLrthElmptnu_____—] [ |
Linderwod @ OpenProbe Web Ulin Browser e
Patch % Ping Selected Probe
Compton H A€ Rename Selected Probe |
Academy #  Retrieve & Update GPS Location o
Clayton T4 @ Update Probe Options » r——lr
Chefterhan &% Edit Probe URL (Host name or IP) I
Ellendale |  Edit Description |
Boulevard | =1  Edit Contact E-mail e
Mark Twai [ﬂ] Enter Probe Height e
North Bivel (5% Set Probe Web Port e
Benton Pa ‘-5_=| Add New Probe to Database Click Enable Sweep to
Gravois P2 #&  Delete Selected Probe from Database activate all channels in
. - a newly added probe
Lewis Pla':|. Enable Sweep on All Channels _! e =
MekKinley b . Disable Sweep on All Channels ]
Peabody Probe Groups e
The Gate Y |

Figure 2-19. Probe Context Menu Selections
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Chapter 3 — Vision Geo-Location
Techniques

3-1 Introduction

Vision Monitor includes two algorithm methods for locating RF emitter signals - Power of Arrival (POA) and
Time Difference of Arrival (TDOA). Power of Arrival (POA) is the default location algorithm for locating
interference signals and it places a bullseye icon on the map to indicate a location estimation. TDOA is a
method for locating an RF emitter based on the differential time of arrival of the transmitted signal to 3 or
more remote probes. TDOA may not always produce a single unique estimation, so the POA estimate can help
in choosing the most likely location for the RF source.

Power Of Arrival

Power of Arrival (POA) is a Geo-location algorithm that uses spectrum monitor receivers to capture and
compare instantaneous power levels detected at 3 physically separated locations. By detecting relative power
levels, an approximate location of a signal of interest can be found. POA works with both modulated and
non-modulated (CW) signals types. POA techniques can also be used with bursted or pulsed signals.
Measurement signals for each receiver are time synchronized in order to maximize accuracy.

Time Difference of Arrival

Time Difference of Arrival (TDOA) is a very powerful technique to locate interference sources and other
modulated broadcasters. However, it is not universally useful, and it does take considerable care and
experience to use it effectively. Many sources of interference are CW or just noisy electronics. There is nothing
about these type of signals that can be time-aligned and those emitters will not be locatable with TDOA.

To use TDOA to locate interference sources, the following considerations need to be made:

e The source must be modulated. TDOA looks for features in the RF spectrum as measured at 3 locations.
Those features are time-aligned, and the difference in the time for the signals to reach each receiver is
used to calculate the location. If the signal of interest does not have features that can be aligned in time,
then TDOA will produce meaningless results. Typically that means the signal must be modulated.

e A clean IQ diagram produces much more accurate results. The better you can setup the spectrum
monitor to capture IQ data, the more accurate the position estimate will be. This means more time may
be needed to set up each remote monitor, adjusting the frequency, span, reference level and preamp
settings to get the best possible 1Q capture. Strong signals that are close by will be relatively better, but
weaker signals, and especially distant signals take some care to get meaningful results.

» Distance matters. 3 remote monitors are used to do the TDOA triangulation of the RF source. Best
results will be achieved if the source is contained inside a triangle made by connecting the remote
monitor locations. TDOA works for sources outside this triangle, and may be used to locate a source that
is many kilometers outside the triangle, but it is more accurate for sources that are close by.

The reason distance matters is due to the uncertainty in any measurement made. We are looking for the
intersection of three lines. Where those lines intersect at nearly right angles, then any uncertainty in the line
positions produces a similar uncertainty in the intersection. However, if the lines approach each other at very
shallow angles, then the lines may be within the distance of uncertainty for several kilometers. Distant sources
outside the triangle of the remote monitors will almost always produce lines that have very small incident
angles, and that can greatly multiply the uncertainty in position.
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TDOA requires additional set ups and IQ Capture. This chapter provides exercises for the following setup and
monitoring activities:

* TDOA Settings & Control Setup
1Q Capture Settings

View I1Q Capture Results
Generating a TDOA Report

3-2 Settings & Control Setup

To use TDOA, confirm the remote probes are installed with the TDOA option and need to be a part of the
Vision database.

F4] Trace Monitor - C:it &jaawzi:n\h;—,ing

- E@ s @B-[e - |# TNoFn

3% 2% \:ccatlanmt\ew
100% [(100% | 100%

RF Moritor 1 |'RE Meniter2'| RF Monitor 3

Figure 3-1. Spectrum Monitor List and Location Finder Button

1. Select a channel of a spectrum monitor of interest from the Probe List.

2. Press the Location Finder button in the main Vision Monitor toolbar.

3. The Vision Source Locater window opens, the trace data loads and accompanying geo-location map opens
4. Click on any of the trace graphs to set the frequency of the interference source.

5. Select TDOA from the Location Method drop down list..

“ Sync || Live || Sweep Corfig. HTDOA VU
1 Probe

-40.0 dBim

=

It e
e Ilf-.__1,f 1|ﬂ|_r._

{

Figure 3-2. Trace Graph and Location Method Drop Down List
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IQ Capture Settings

TDOA Settngs & Control | = &J

1/Q Capture Settings

Bt Resolution:  16bits P Start Data Collection ”E| |E|

Capture BW: 2BTMHz

Capture Length: 35 ms
Center Freq: 1065 MHz V| Automatically set reference levels
Preamp/Ref Level (dBm): 1. -50.0 2. -T0.0 3. -60.0

Comelation Results

1/Q Pair Count: 133,439 Samples/Sec: 3,812 500.00

Comelation Offset (meters): 5,497 -5,525 128
Comelation Ratio: 46.37 48.93 4524
| Average Distances: -5519(2) -5363(2) 228(11)

|;.\§ Clear Averages

| =] Generate Report Mean capture time: 8.1s. |6|

L% ¥

Figure 3-3. TDOA Settings & Control Window

Bit resolution - Allowed values are 8-bit, 10-bit, 16-bit and 24-bit. 16-bit is the recommended setting. Lower
bit-resolution is faster to transmit, but provides less precise results. Higher bit resolution is slower to transmit
but provides more precise results.

Spectrum Monitor Input Parameters (These parameters are used to set up the remote spectrum monitors. Set
the parameters as desired.)

e Capture Bandwidth (BW)
e Capture Length
e Center Frequency

Start Data Collection: When pressed, Vision will repeatedly execute the TDOA measurement. New TDOA
results are only averaged when the Correlation Ratio is higher than 30. After being pressed, the button will
change to Stop Data Collection. Press it to end data collection.

The bottom line in the Correlation Results box shows the averaged distance in meters, and the number of
averages used. The number of averages can be different for each set of probes because the correlation ratio may
sometimes be too low for a particular probe pair.

Wait for Signal Peak: When checked, two events occur:

e The program to waits until the power level on the first probe is within 10 dB of the reference level before
the I/Q acquisition begins.

e After the I/Q data is acquired, it looks to see if there is dead time in the data set where the signal is
missing. This dead-time is removed before th correlation is performed.
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Automatically set reference levels: When this is checked, Vision will do a 20 sweep max-hold RF trace capture
to determine the optimal reference level setting. It is important to use a reference level that is near the peak
amplitude of the signal that is being sought. This maximizes the dynamic range and gives much better 1/Q
sample points. If the reference level is set too high, the I/Q plot will not fill in solid, but instead the points will
appear in distinct rows and columns. This is equivalent to using a much lower bit resolution.

Average Distances: This check box is at the bottom row of the correlation results. Each time a TDOA I/Q
capture is done, the distance result will be averaged with previous measurements. The resulting average
values are shown along the line to the right of this check box. Checking the Average Distance (meters) check
box causes the average values to be used when drawing the arcs on the map and locating the RF source. If the
check box is clear, then the most recent measurement values will be used on the map, rather than the average
values.

The values shown in the Averages look different. For example: -235 (12). The first number is the averaged
value taken from the Correlation Offset (meters) field above. The number in parenthesis is the count of values
used in the average. This can be a different number for each probe pair, depending on the Correlation Ratios
from each measurement.

There is a X Clear Averages button below the Average Distances check box. This button will clear the
averages. This should be done if you change which probes are being used, or if you change the frequency of the
source you are looking for.

Mean capture time: This window displays the average time it takes to capture individual trace data.
Channel Delay Calibration: This button with the symbol of a clock is for experienced users only.
Once the above parameters have been set, IQ Capture may begin.

Press Start Data Collection. This process will take a few moments. Each remote probe is sent commands to
configure the spectrum monitor as specified. Then IQ capture is initiated. It is essential for IQ captures to be
synchronized in time, so each monitor will begin capturing data at the next GPS synchronization signal. The
capture time is typically fairly short, several 10’s or 100’s of milliseconds. After IQ data has been captured on
the remote monitors, it must be transferred over the network to the PC running Vision. This transfer can be
slow, depending on the bandwidth available for communication with the remote monitors. The IQ data sets are
very large, typically 10’s of megabytes. Press Stop Data Collection when you decide sufficient data has been
collected.
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There are four progress bars below the IQ Capture Settings section of the dialog window. The first will show
activity as the monitors are configured and the 1Q data is actually captured. The other three progress bars
indicate the progress, for each of the monitors, at transferring the data. The color bars will be completely filled

once the capture is complete. The transfer is typically the longest part of this process. The progress bars are
color coded to match the IQ charts.
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Figure 3-4.

TDOA Settings & Control Window, Location Window, and Correlation Result

At the completion and calculation of the 1Q data, you can see the results in the Correlation Results section of
the TDOA dialog window. In the diagram above, a yellow, green and blue line are also drawn on the map of the
Locater Window. Each line represents a path that has the same distance differential from two of the monitors.
The TDOA algorithm indicates that the source is located somewhere along that path. By using a set of three
monitors, we get three distant paths. The intersection of all three paths marks the location of the RF source. A
green square marker with a star is placed on the map at the intersection of the lines.
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View 1Q Capture Results
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Figure 3-5. Remote Monitor Lines

In the figure shown, there are two intersection points designated by the green squares with a star. One is
inside the triangle, near monitor 1. Here the lines approach each other at large angles and an
uncertainty of say 50 meters in each line position produces a similar uncertainty in the intersection
point. However, in this case the true source was the one located in the upper left-hand of the image. In
this case the lines actually are within 50 meters of each other for a distance of almost 500 meters.

e The TDOA Settings & Control window will show some results that help in judging how much confidence
to have in a given set of data, and in the results produced. The last two lines of the results section
contain the Correlation Ratio and I1Q Similarity.
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Correlation Ratio

The Correlation Ratio is a number that relates to how strongly the algorithm was able to find the correct
time alignment offsets. The correlation peaks at the position where the two sets of IQ data are aligned in
time. If this peak is very pronounced, then you can have confidence in the time alignment. If it is not so
pronounced, then the data is suspect. Basically, the Correlation Ratio is the peak amplitude divided by
the average value of the correlation function. A value less than 20 means you should not trust the results
at all, while a value above 100 is usually a strong indication that the correlation is good.

23097 23826 234.40
34.73% 88.74% 37.75%

Cormrelation 1.3

Figure 3-6. Correlation Ratio
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Generate TDOA Report

After collecting TDOA data, press the Generate Report button to create a TDOA report within your browser.

e L ) |
2 | ChlUsers\AppData\Roaming\Wision\TDOA Report.htrml P~a
= C\Users\AppData\Roam...
Anritsu Vision - TDOA report PS
Date: 8/2/2016 2:57:39 AN
Probe Name TURL Latitude Longitude

Spectrum Monitor 1 Vigion6._zapto.org 7 -121.67400

Spectrum Monitor 2 Vision8.zapto.org -121.64300

Spectrum honitor 3 Vision® zapto.org -121.60700

Correlation Results

Bit Resolution: 16 bits
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Center Frequency: 106.5 MHz
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Preamp States: False, False, Falze
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Samples/second: 3,812.300.00
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Correlation Offzet (meters)- -5.497 -5,525 128
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Figure 3-7. TDOA Report
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