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RF SOLUTIONS

Data Sheet ZoomOut™ - Radar Module

Powerful toolkit for analysis of recorded radar and radar-like 1Q signals
Overview

ERISYS ZoomOut™ is an enterprise level, EW professional software suite that provides an integrated set of
software tools for RF spectrum and signal recording, analysis, signhal creation, and playback. This
powerful software suite can help solve today’s most difficult and challenging Electronic Warfare and RF
communication issues.

ZoomOut™ is typically used with the ERISYS SigPro series of RF IQ recording, analysis, and playback
equipment, the SigPro-2000B, SigPro-4000B, SigPro-FEDS and/or SigPro-Hypervault. The ERISYS
SigPro system provides ZoomOut™ with direct access in real-time to streaming 1Q information during
recording, as well as exceptionally fast access to all recorded IQ information on the SigPro system, no
matter how large the files or recording duration. The combination of ZoomOut™ software and the SigPro
system provides users with unmatched speed of time-to-answer. ZoomOut™ software can also be used
on any Windows computer for off-line use, most often to analyze signals-of-interest that have been
extracted from larger IQ recordings or to prepare test scenario 1Q files.

The optional ZoomOut™ - Radar Module enhances the capabilities of ZoomOut™ - Basic and provides
additional analysis tools that are useful for radar and radar-like signals.

Highlights

The capabilities provided by the ZoomOut™ - Radar Module include:

e Visualization-Provides enhanced dynamic three-dimensional visualization depictions with the ability
to step any amount desired in the time and frequency domains.

e Pulse Analysis — Powerful tools for analysis of radar type signals. Capabilities include waveform
identification and signal recognition based on correlation, power events, quick pulse and quick pulse
with power analysis, pulse width analysis, and time domain stepping.

e Pulse Search - Flexible tools for finding signals of interest in very large IQ data sets. Some of the
available search parameters include pulse width, power, frequency masks, fingerprint (correlation to
a sample waveform), parameter defined exceedance searches, edge detection, threshold
exceedance, and others.

e Spectral Mask Search - Create a Spectral Mask with the Spectral Mask Creation Tool in ZoomQut™.
Use the mask to determine where power in frequencies exceeds the drawn mask.
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Capabilities
Some of the fully-configurable capabilities of the ZoomOut™ - Radar Module include:

Time Overview

Time Domain Stepping

Time Domain 3D Stepping

Pulse Analysis Tools

Waveform Search Results and PDWs

Waveform ID & Recognition using Correlation

Time Overview

The Time Overview tool within the ZoomOut™ - Radar B« S

Module is used to measure RF pulse parameters such as
Center Frequency, Pulse Width (Duration), Pulse Interval
(PRI), and other characteristics. The user has complete
control over the displayed length of time and frequency
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The data displayed can be reprocessed using Digital
Down Conversion (DDC), which can significantly reduce
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the noise floor and enhance the ability to identify and analyze weak signals that are close to the noise floor.

DDC operates directly on the 1Q data. Smoothing, which
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pplies a configurable moving window average, can often
ignificantly reduce displayed noise.

- Capabilities include
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H frequency, time, and
power, single frame stepping one frame forward or backward in time,
changing start and stop time limits, automatically locating pulsesin a
capture and providing basic parametric pulse data, and export
displayed data to a new IQ data file that can be used with other tools

for additional analysis such as demodulation.
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Time Domain Stepping

The Time Domain Stepping tool is designed to view
repetitive signals such as radar pulses over time. For
example, a pulsed waveform with a known PRI. This
tool makes it possible for time domain traces to be
“stacked” based on a user defined “step” or “frame”.
This allows visualization of the waveform PRI over
time and provides the ability to detect changes in the
PRI or other desired or undesired behaviors.

Inthe figure to the right a repetitive stimulus signal (on
the left) is compared with the response of a system-
under-test. In this example the response is “walking
away”. This tool is particularly valuable for studying
how well a test system is implementing a particular
technique, to assess trends over time, attenuation,
power, etc.

Time Domain 3D Stepping
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This tool is similar Time Domain Stepping,
except that the data is displayed with a three-
dimensional perspective. This view, which is
completely configurable, can be very helpful
to study stimulus and response behaviors.
Times when an expected response is not
being generated or distorted in some way can
often be readily seen.
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Pulse Analysis Tools and PDWs

Pulse tools in the ZoomOut™ Radar Module contain a dynamic set of tools to find pulses within the data
capture in the time domain. Quick Pulse Search is an edge detection algorithm that finds sharp
transitions in data. Pulse Search is the classic threshold with a smoothing feature added to allow
detection with a low sighal-to-noise ratio. Pulse Analysis can be added to any pulse search to calculate
additional pulse parameters based on the results from the search.

Search X
Search Type |pyise v
Results Limits Power Event
[ Limit the number of results Threshold value
Max number of results Threshold type [peak Power (dBm) -
[ write the search results to a txt file B Pulse Search Results X
Time Limits [[] write the search results to a csv file
Automatically choose start time Number Start Time Duration PRI Avg Power (dBm) ()
Quick Pulse 4337 4.983205789 sec 676 nsec 1.149731 msec 614
Start | 0,000 )
== Write the search results to a txt file 4338 4.984355520 sec 982 nsec 1.149971 msec 61.1
Automatically choose stop time Write the search results to a csv file 4339 4.985505491 sec 1.047 usec 1.150080 msec 612
4340 4.986655571 sec 916 nsec 1.149949 msec 614
Stop sec
Pulse 4341 4.987805520 sec 1.047 usec 1.150015 msec 60.7
Threshold value dém 4342 4988955535sec  960nsec 1149993 msec 608
Processing Use smoothing to reduce the noise :£ :::?;g::; - ?izﬂrd‘m 1 :igglf - —Z? j
[[] show throughput info, when done Number of samples | 19 see usee fhmsee
4345 4.992405513 sec 1.047 usec 1.149971 msec 60.5
Write the search results to a txt file 4346 4.993555484 sec 1.069 usec 1.150058 msec 0.7
Write the search results to a csv file 4347 4.994705542 sec 1.004 usec 1.149971 msec -60.7
4348 4.995855513 sec 1.025 usec 1149949 msec 61.0
Waveform 4349 4.997005462sec  1.004usec 1.150080 msec 616
e 4350 4998155542sec  982nsec 1149993msec 612
‘ ‘ 4351 4.999305535 sec 1.004 usec 0.0sec 612 &
Write the search results to a txt file Browse 5
Selection Automatic Actions
Cancel Time Overview v

Any or all the pulses can be saved as segmented data simply by selecting the desired pulses and right-
clicking. Save options range from an individual pulse, selected pulses, or all pulses. Saving pulses to a
segmented file automatically removes the “dead time” between selected pulses. All timing information
will be retained.

Search pulse parameters such as pulse width can also be set. Pulses can then be analyzed to determine
specific characteristics such as rise time, fall time, etc.

Signals can also be processed in Pulse Descriptor Word (PDW) form. If attached to a R&S® SMW200A, a
PDW stream can be sent and the SMW will transmit the corresponding RF pulses. The tool can convert
RF pulses to PDW form.
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Waveform ID & Recognition using Correlation

This tool can be used to recognize waveforms matching specific characteristics using correlation
techniques to match specific spectral content. Once identified, users can highlight a match and perform
additional analysis using other tools within ZoomOut™ or external tools such as MATLAB® or R&S® VSE

software.
B Zoomout uoox EA Waveform Search Results X
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Spectral Mask Search

The Spectral Mask Search can identify where the spectral content exceeds the drawn mask. Simple or
incredibly complex masks can be created in the Spectral Mask Creation Tool. Use the created mask to
identify violations. Violations can then be channelized in time and frequency to create very specific user
defined results. This search can be used for spectral monitoring and searching for transmissions at a
specific frequency.

E Spectral Mask Search Results X
Number Start Time Stop TIme &
1 557.875 usec 1.681446 msec

2 74.799661 msec 74.840518 msec
3 74.842089 msec 74.848375 msec
4 74.853089 msec 74.854661 msec
5 74.857804 msec 74.859375 msec
6 74.860946 msec 74.862518 msec
7
8
9

I
I
+
é 74.864089 msec 74.868804 msec
7y 74.870375 msec 74.876661 msec
e
jE - 74.884518 msec 74.890804 msec
= 10 74.903375 msec 74.904546 msec
11 74.906518 msec 74.909661 msec
12 74.911232 msec 74.917518 msec
13 74.920661 msec 74.922232 msec
14 74.925375 msec 74.930089 msec
e 15 74.931661 msec 74.936375 msec v
Spectral Mask Construction X
591
Input file name | ¢:\zoomOut Class\Training IQ File\Drone \ProneMHold. spectrc

Up Frequency power A
2443,000000 MHz  -56.09 dBm
2443.073529 MHz  -56.87 dBm
2443.147059 MHz  -57.95 dBm
2443.220588MHz  -57.37 dBm
2443.294118MHz  -55.24dBm

0
Down 1
2
3
"
5 2443.367647MHz  -53.14dBm
6
7
8
9

Up/Down (dB)

1.0

2443.441176 MHz  -51.02dBm
2443.514706 MHz  -49.17 dBm
2443.588235MHz  -47.09 dBm
2443.661765MHz  -45.53 dBm

10 2443.735294MHz  -43.65 dBm

11 2443.808824MHz  -42.96 dBm

12 2443.882353MHz -42.63dBm

13 2443.955882MHz -41.73dBm

14 2444.029412MHz  -40.51dBm

15 2444102941 MHz -40.87dfm V|

Smooth

Magnitude (dBm)

Smooth samples
5

Decim by 2

2459 2467
Frequency (GHz)

Output file name Browse Write to File

Close

We can help solve previously unsolvable RF spectrum challenges.
For more information, please contact ERISYS RF Solutions for an on-site demonstration and consultation.
We have decades of experience with RF Spectrum Analysis and generation.
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