RADAR ENVIRONMENT SIMULATOR

RF Target Injection for MSSR and Mode-S

The RES simulates your radar’s environment, including
up to 2000 SSR or Mode-S targets, reflectors and LVA
antenna behavior on RF level. This is done by injecting
into the antenna connectors of your radar all the required
RF signals that would occur in real life situations, hereby
reacting correctly to the radar’s interrogations as real
transponders would do.

Obviously, a great advantage over using real traffic
is that the radar is presented with “perfect” signals
from known transponder behavior and environment.
All environmental restrictions such as malfunctioning
transponders, reflections, transponder occupancy, ... are
thus bypassed.

The aim of this is to present a known reference environment
to the radar and compare the radar output data to the input
scenario. This is where the RASS-S fits in, since it includes
radar data recording, video signal recording, and (Mode-
S) interrogation recording, plus a wide range of analysis
tools.

They allow you to visually compare the input data (input
scenario) against the output data (recorded ASTERIX,
AIRCAT, RDIF, etc...) and calculate performance
parameters from the data. They also present you with
statistical result data on measured radar accuracy, biases,
measured Pd, reflection elimination, false plot rate, etc ...
The environment simulation is not limited to RF injection,
but can also be performed at radar data level. The
scenarios created by the RES scenario generation software
can be generated as a serial data stream under U-HDLC,
LAPB or X25.3, or on a LAN (UDP or TCP-IP). Currently
the system is able to generate ASTERIX cat 001/002,
Cat 34/48, Cat021, Cat 62 (tracker) or RDIF data. This
feature can be used to test radar communication lines and
radar tracking systems or as general purpose radar data
source.

Scenarios can be generated for mono or multiple radars.

The RES and RASS-S system come with a wide range of
example and reference scenarios, which were developed
in close cooperation with radar users. They can be used to
test a wide range of critical radar performance parameters
like accuracy, radar resolution performance, reflection
processing, load performance, etc...

The usercanmodify thoseto hisown needs or specifications,
or can reuse the predefined templates. The analysis

results from these scenarios are consistent and can be
compared between radars of different manufactures.

We recently added ADS-B squitter generation for the RES,
allowing to test ADS-B receivers separately or integrated
in the radar. RES will generate test scenarios complying
with DO26A standards for testing ADS-B-ES1090.

Why do you need a RES system?

If you are involved in radar acceptance or development,
this is the tool to own!

The RES is aimed at three major groups of users:

e The radar or ADS-B sensor developers; it is the
only available tool that allows you to simulate full
Mode-S data link for up to 2000 targets. Even
if Mode-S is not your problem, the tool provides
the same service in Mode 1,2,3/A, C and recently
Mode 4, Mode 5, ADS-B-ES1090 and TIS-B

e Radar acceptance engineers: it is the ultimate
instrument you need during the installation and
factory acceptance of SSR or Mode-S radars.
Since the RES is delivered with a pre-built set of
example scenarios you can test all the difficult
specifications of the radar you've purchased:
load testing, Mode-S performance, Mode 1 and
2 performance, resolution behavior, accuracy,
probability of reply, performance when using low
PRF, high rotation speed, etc ... .

e Maintenance engineers: Modern (Mode-S) SSR
radars have a high complexity and use a huge
amount of parameters. When these settings or the
environment of the radar are modified or the radar’s
firmware is upgraded by the manufacturer, typically
after a failure, maintenance personnel require a
method to determine the new performance of the
radar and compare it to the “previous” condition.
This type of regression testing is perfectly suited for
the RES. Anumber of predefined scenarios can be
injected in the radar before and after modifications,
and the performance can be compared. The same
principle can be used to compare radar channels
for similar behaviour and parameter setting.
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GENERAL
Max nr of targets

2048/scan, including reflections

Nr of target generation channels

4

Max nr of overlapping targets (garbling simulation)

4

FRUIT generation

Up to 22000 FRUIT/sec per channel

Programmable frequency targets

1087-1093 Mhz

Accuracy azimuth

< 22 mdeg; Range < 10m

Target power output

+5...-60dBm at RES output
25...-90dBm at radar input

Full simulation of horizontal and vertical Mono-pulse SSR
antenna diagram

Path loss simulation

RES operates in master or slaved mode to radar rotation;

12, 14 or 16 bit ACP In and Output; Differential ACP/ARP
provided

TARGET TYPES

-Transponders programmable for Modes 1, 2, 3/A,
C, Mode 4 and 5 (optional), Inter Mode and full Mode S

-Supports DF 4, 5, 11, 20 and 24 Roll Call replies for
all targets

-Supports Lockout, stochastic acquisition, data link protocols

-Transponder Power and MTL Programmable

-Mode S level 1 through 5 supported;
Il or Sl code Interrogations.

-ICAO Annex 10 am 77 compliant Transponders logic
and RF signals, Previous versions can be emulated
(am69, 71,73, ...)

-Data link Comm A, AICB, Broadcast Comm B,
Resolution Advisories.

-Up to 32 BDs registers/target (programmable contents)

-DF17, 18, 19 ADSB ES1090 & TIS-B reply generation

SCENARIO

-Simulation of straight flights, turns, accelerations,
climbs/descends, static targets, accelerated turns, etc

-Uplink events programmable through DLF (ASTERIX cat 18)
available on EDR339

-Simulation of reflections through Map editor

-Automatic generation of load models and other example
scenarios

-Correct Mode C (and DF5/21) Altitude codes
according to scenario

-Simulation of multiple radar (on RF or ASTERIX)

-Programmable S address, 1, 2, 3/A codes per target

-Simulation of moving radar platform

-In flight Code changes, Emergency codes, SPI,
military emergency ...

-Simulation of ADS-B or TIS-B targets

-Programmable Down link Data link activities
(BrCB, AICB, ACAS RA, CommD)

RECORDING
-Using UTC time-stamping (GPS)

-Recording of rotation data

-Recording of Interrogation schedule (timing, type, power)

-Recording of radar data by EDR679 (serial or LAN)

ANALYSIS
-Analysis of Accuracy, Resolution behavior, Pd, Sensitivity

-Analysis of interrogation schedules

-Analysis of Mode S data link behavior

-Automatic comparison
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