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R&S ®ARGUS Spectrum Monitoring Software

New identification module with 
more than 120 decoding modes

The new R&S ®ARGUS IDNT identi-

fication module is a software-based 

demodulator, decoder, and analyzer. It 

allows you to decode the signals of a 

data transmission and to display the 

contents in plain text so that a trans-

mitter can unambiguously be identi-

fied. Technical parameters required 

to successfully decode an unknown 

emission can also be determined, 

partly even fully automatically.

When conventional parameters 
are no longer sufficient

Conventional parameters such as fre-
quency, level, or bandwidth are often 
insufficient for identifying a transmitter. 
This is especially true if several trans-
mitters share a frequency, e. g. in ama-
teur radio or in ISM bands. If you want 
to unambiguously recognize signals of 
data transmissions, you have to deter-
mine additional technical parameters 
and analyze the decoded contents of the 
emission. 

The most important requirements and 
methods for the international regulatory 
authorities are stipulated in the ITU rec-
ommendations ITU-R SM.1052 “Auto-
matic Identification of Radio Stations”, 
ITU-R SM.1600 “Technical Identifica-
tion of Digital Signals“, and in the cur-
rent ITU Spectrum Monitoring Handbook 
2002, section 4.8 “Identification”. But 
authorities and organizations with secu-
rity missions are also more and more 
often faced with the challenge of deter-
mining and analyzing the contents of 
specific emissions. 

FIG 1 In radiomonitoring stations, the tried-and-tested R&S ®ARGUS spectrum monitoring software 
supports you with a variety of convenient functions to identify unknown emissions.
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A variety of analysis options

To meet these specific requirements, a 
further high-performance module has 
been integrated into the tried-and-
tested R&S ®ARGUS [*] spectrum moni-
toring software: the IDNT identification 
module (FIGs 1 and 2). It offers a vari-
ety of analysis options with more than 
120 different decoding modes in the HF 
and VHF / UHF range. Moreover, it pro-
vides numerous tools to automatically or 
interactively determine the modes. All 
the R&S ®ARGUS advantages and func-
tionalities are also offered when per-
forming the analysis with IDNT. This 
includes intuitive control of the instru-
ments, automated routines, and a vari-
ety of measurement and evaluation 
options. Yet, the main focus is the user: 
R&S ®ARGUS offers a maximum of sup-
port and help. During guided measure-
ments, for example, the system sug-
gests the required instruments and opti-
mum settings to handle the task and fre-
quency range at hand.

The input signal is the demodulated 
audio signal of a receiver, direction 
finder, or spectrum analyzer. When 
using the R&S ® EB200, R&S ® ESMB, 
R&S ® EM510, or R&S ® EM550 receiv-
ers from  Rohde & Schwarz, which pro-
vide a digital audio signal, this audio sig-
nal is directly transmitted via the LAN 
connection. But you can also use instru-
ments that only provide an analog audio 
signal: Their audio output is simply con-
nected with the line-in input of the con-
troller sound card. To perform the analy-
sis, R&S ®ARGUS then directly accesses 
the sound card, which operates as an 
A/D converter. 

Analysis mode /  
production mode

There are two types of modes: the anal-
ysis mode and the production mode. 

If the parameters are not known at all or 
not fully known, the analysis mode is 
used. The identification module provides 
a number of options for determining all 
data required for successful decoding. 
You can choose between automated rou-
tines and interactive procedures. Dur-
ing autoclassification (FIG 3), the system 
first determines the center frequency, 
baud rate, shift, and offset based on the 
audio spectrum. With these values, it 
then selects probable modes which are 
systematically analyzed by means of 
internal standard tables and / or bit pat-
tern analysis. You will finally be provided 
with the automatically determined mode. 
The corresponding decoder window 
opens after clicking a button. The correct 
parameter values are set and you can 
start decoding.

The most important and most frequently 
used frequency- and phase-shift systems 
can thus be determined quickly and effi-
ciently. Under special receiving condi-
tions, e. g. a very low S/N ratio, selec-
tive fading, or co-channel interference, 
the autoclassification may not be able to 
provide a reliable result or no result at 
all. In this case, further functions allow 

you to manually determine the mode 
and the settings. These visualization 
tools include graphical displays such as 
the phase spectrum, phase constella-
tion, eye diagram, various oscilloscopes, 
and the straddle (mark-space diagram). 
They also allow you to distinguish FSK 
signals from PSK signals or to determine 
symbol rates. If you observe the phase 
shifts over time in the phase oscillogram, 
you can clearly distinguish the 2PSK sig-
nals from the 4PSK or 8PSK signals. If 
the signal was sufficiently analyzed and 

FIG 2 Dialog window of the IDNT identification module in 
R&S ®ARGUS.

FIG 3 Autoclassification.
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recognized by means of these functions, 
more tools are provided for data analy-
sis in a next step. Sophisticated modules 
such as bit, speed bit, or correlation bit 
analysis but also character-specific and 
alphabetical analysis are important and 
valuable tools for checking, verifying, 
and fine-tuning the settings.

Another simple but very efficient tool 
is the character counter, which deter-
mines how often a letter or a number 
occurs in the decoded text. The relative 
occurrence of letters is an indicator for a 
specific language. The character coun-
ter thus supports you in determining the 
language in which the decoded text was 
written.

In the production mode, the signal to 
be examined is known. Characteristic 
parameters such as center frequency, 
shift, offset, or baud rate are there-
fore directly set. This can be done most 
effectively and in a user-friendly man-
ner by clicking the mouse in the graph-
ics including the audio spectrum or by 
directly entering the appropriate val-
ues in the decoder window. The signal is 
demodulated and the decoded contents 
are immediately displayed. Depending 

on the emission, the contents may be 
either plain text or a graphics, e. g. a 
weather map (FIGs 4 and 5). If the con-
tents are also encrypted, some modes 
allow you to forward the decoded data 
stream to another application where the 
contents are decrypted. If required, both 
the contents and the original signal can 
be stored.

Advantages of the new module

The integration of the new module into 
R&S ®ARGUS has many advantages. The 
most important ones are listed below:

Uniform, integrated solution◆◆

Simple storage of raw data for subse-◆◆

quent offline analysis 
Detailed documentation of measure-◆◆

ment and analysis
Automated routines◆◆

You can thus benefit from a program 
with a uniform interface for receiver con-
trol, analysis, and data storage. Plus, you 
do not have to buy, learn, maintain, and 
simultaneously operate several appli-
cations. This frees you from having to 
worry about the compatibility of data 
formats. 

Raw data from the receiver can be 
stored and replayed. This is particularly 
convenient for unknown transmitters 
or signals of poor quality: Data can be 

“sent” as long as the analysis has been 
successfully completed.

All relevant technical parameters are 
documented in the result files for raw 
data and for decoded contents. You 
can thus find out at any time how infor-
mation was obtained. If the same 

FIG 5 The synoptic Baudot decoder decoded the data of a weather station with current weather information.

FIG 4 Example of a decoded fax (isotherms in 
the North Sea).
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More information and data sheet at  
www.rohde-schwarz.com  

(search term: ARGUS)
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R&S ®ARGUS IDNT includes the following decoding modes:

Selective call
ARINC ANNEX 10, CCIR1, CCIR2, CCITT, CODAN 8580/CCIR 493-44, CTCSS, DCSS, DTMF, 
EEA, EIA, EURO, NATEL, TT classification, VDEW, ZVEI1, ZVEI2, ZVEI 1 –13 BIIS, ZVEI ITA 
xtone.

VHF-UHF mode
ACARS SITA, ATIS GMDSS, Cityruf, ERMES, FLEX, FMS-BOS, INMARSAT-C TDM, 
 INMARSAT-C TDMA, MDT, MPT 1327, POCSAG.

General mode
ASCII, AUTOSPEC, BAUDOT, BAUDOT SYNCHR, BF6 BAUDOT, CW, CW-F1b, Fax-AM,  
Fax-FM, Hell, PACKET AX-25, PACTOR I, PACTOR II, PSK-31, SITOR A/B auto, SSTV.

Special mode
AUM13, DGPS-SC104, EPIRB, G-TOR, GMDSS HF, GW-Dataplex, HF Datalink, IRA ARQ, 
Merod, NUM-13, Skyfax, Twinplex, VISEL. 

FEC mode
FEC100, FEC100 dirty, FEC100 interleaved, FEC100 raw, FEC-A, FEC-B SITOR-B, FEC-S,  
HNG-FEC, ROU-FEC.

MFSK mode
Coquelet-8, Coquelet-13, Coquelet-8 FEC, Coquelet-8 FEC auto, Coquelet-8 FEC autostart, 
CROWD 36, FIRE, MFSK 16, MFSK 18, MFSK 20, Piccolo 6, Piccolo 12, RF7B.

CIS mode
405-395, 81-29, 81-81, Baudot-F7B, BEE 36-50, CIS-11 TORG-10/11, CIS-12 Fire, CIS-14 
TORG-14, R 37.

ARQ mode
ARQ-2 TDM-242, ARQ-4 TDM-342, ARQ6-70, ARQ6-90/98, ARQ 625 SITOR A, ARQ-DUPLEX, 
ARQ-E, ARQ-E3, ARQ-Pol, ARQ-S, ARQ-1000, ARQ-Swed, HC-ARQ, RS-ARQ, RS-ARQ Merlin, 
TOR Dirty.

MIL-STD-188 Series
MIL-STD-188-110 39-tone, MIL-STD-188-110 serial, MIL-STD-188-110 141 ALE, 
STANAG-4285, STANAG-4529.

transmitter is again on air at a later time, 
all settings are close at hand and you 
can immediately decode the live data 
stream. 

One of the most important and prac-
tical functions is the automatic mea-
surement mode (AMM). You can define 
when, where, and how each measure-
ment task is to be performed. The instru-
ment settings are made at the defined 
time and the measurements are started 
fully automatically. You can also define 
various criteria (i. e. alarm conditions). If 
these criteria are met, other, user-select-
able actions are performed. A typical 
sequence would be as follows: A spe-
cific frequency range is systematically 
scanned at defined times. As soon as a 
new transmitter is activated, the system 
measures parameters such as frequency, 
level, bandwidth, or the IF spectrum 
of this signal and stores them together 
with the audio signal for identification 
purposes. If the transmitter is no longer 
active, the system automatically stops 
recording. Thus, data is only recorded if 
a signal is applied.

Since the system is implemented as a 
pure software solution, purchasing costs 
for additional hardware are not incurred. 
The advantage of a software-based solu-
tion becomes obvious when integrating 
the system into vehicles: Typical hard-
ware problems such as space require-
ments, power supply, and vehicle com-
patibility are no longer a concern.

Summary

One of the main reasons why the 
R&S ®ARGUS spectrum monitoring soft-
ware has been successful for the last 20 
years is its continuous and systematic 
expansion with new functionalities. The 
new IDNT identification module is a fur-
ther milestone to strengthen the posi-
tion of  Rohde & Schwarz as a world mar-
ket leader.

Thomas Krenz
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