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CONVENTIONS USED IN THIS MANUAL  

 

The following conventions are used in this manual: 

 

 

 Note: This icon to the left of bold italicized text denotes a note, which alerts you to 

important information. 
 

 

 Caution: This icon to the left of bold italicized text denotes a caution, which alerts you 

to the possibility of data loss or a system crash. 
 

 

 Warning: This icon to the left of bold italicized text denotes a warning, which alerts 

you to the possibility of damage to you or your equipment. 

 

M  

G 

% 
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GLOSSARY OF TERMS 
 

ACC Air traffic Control Centre 

ACP Azimuth Change Pulse 

ADS-B Automatic Dependent Surveillance, Broadcast 

ARP  Azimuth Reference Pulse 

Asterix All Purpose Structured Eurocontrol Radar Information Exchange 

ATC  Air Traffic Control 

CAT001 Monoradar Data Target Reports, from a Radar Surveillance System 

to an SDPS 

(plots and tracks from PSRs, SSRs, MSSRs, excluding Mode S and 

ground surveillance) 

CAT002 Monoradar Service Messages 

(status, North marker, sector crossing messages) 

CAT034 Monoradar Service Messages, next version of CAT002 

CAT048 Monorader Data Target Reports, next version of CAT001 

COTS Commercial Off The Shelf 

D6 Intersoft Electronics internal Radar data format, plot or track based. 

DHM  Data Handling Module 

EDR Intersoft Electronics internal data format for record based data. Also 

stands for Extended Data Recorder, a device for generating and 

capturing serial data. 

EDR V2 Second version of the EDR format. 

Ethernet A network specification developed by DEC, Intel, and Xerox which 

provides anywhere from 10 megabits to 1000 megabits per second 

transmission speeds. 

GPS Global Positioning System 

IE  Intersoft Electronics 

IP Internet Protocol 

LAN  Local Area Network 

MB Megabytes of memory. 

Memory buffer  See buffer. 

Monopulse Radar-receiving processing technique used to provide a precise 

bearing measurement 

MSSR Monopulse Secondary Surveillance Radar 

NM Nautical Mile, unit of distance  

Path A path can be described as a fileôs address on your file system, 

describing where the file lives: An absolute path gives the complete 

path, starting at the root directory, or the very top of the filesystem; 

A relative path looks for a file from the directory you are currently 

in down. 

POEMS Pre-Operational European Mode-S 

PSR Primary Surveillance Radar 

Radar Radio Detection And Ranging 

RASS-R Radar Analysis Support Systems ï Real-time measurements 

RASS-S Radar Analysis Support Systems ï Site measurements 

RCS Radar Cross Section 

Record A collection of data forming a complete message. 
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RF Radio Frequency 

SAC System Area Code 

SIC System Identification Code 

SLS Side Lobe Suppression, a technique to avoid eliciting transponder 

replies in response to interrogations transmitted via antenna 

sidelobes 

SSR Secondary Surveillance Radar 

TCP Transmission Control Protocol 

TMD  Technical Maintenance Display 

Transponder Airborne unit of the SSR system, detects an interrogatorôs 

transmission and responds with a coded reply stating either the 

aircraftôs identity or its flight level 

UAP User Application Profile, used in Asterix data for assigning Data 

Items to Data Fields. 

UDP User Datagram Protocol. A connectionless, unreliable Internet 

protocol. 

UTC Coordinated Universal Time 
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1. Introduction  

1.1 RCM as a part of RASS-R 
The Radar Comparator is a powerful radar evaluation tool. Within RASS-R the Radar 

Comparator can process data delivered by the DHM in order to generate performance figures for 

radar according to the international standards. On the other hand the Radar Comparator may 

produce important correction parameters for the DHM and further production of the data 

streams. 

 

In the design of the Radar Comparator, a number of general principles have been respected. 

First, we tried to keep everything as simple as possible so that it is really easy to use the tool and 

interpret the results. Secondly, the data processing has been made as transparent as possible 

facilitating to check what is going on behind the scenes and detect specific problems quickly. 

The third rule was to process a necessary minimum of the data, in this way it is physically 

possible to analyse the data with a common human being capacity and within a short period of 

time. The fourth rule was to use clean data, i.e. correct it for all known (and measured) 

significant systematic errors. The fifth principle was to provide estimates for the accuracy 

(tolerance) on the measurement. The ultimate goal of the analysis is to estimate radar 

performance according to the international standards. 

 

The Radar Comparator has two main components: the Radar Comparator Mono (RCM) and the 

Radar Comparator Dual (RCD). 

 

The Radar Comparator Mono (RCM) can be used in order to evaluate the probability of 

detection, code probabilities, false plot rate and accuracy (random range and azimuth errors) 

generating separate performance figures for PSR-SSR and Mode-S, both plot and track data can 

be processed. 

 

The Radar Comparator Dual (RCD) is primarily used for the measurement of the biases, and 

accuracy, or the random errors. It has been shown that in general two radars are necessary and 

sufficient for the absolute measurement of the systematic errors and the accuracy. That is why 

the Radar Comparator Dual (RCD) takes data originated from two radars at a time. (Please refer 

to the RCD user manual)  

 

Prior to radar analysis with the RCM and RCD, the raw radar data might need to be pre-

processed in order to take into account the real distribution of the barometric pressure vs. height 

(as opposed to the ICAO 1964 Standard Atmosphere). Applying the barometric correction to the 

height of an aircraft is beneficial for more accurate coordinate conversion, and adequate radar 

coverage and therefore more accurate results. The integrity of the data and timestamp problems 

need to be routinely checked, this type of analysis is essential for radar measurements and 

diagnostics. 
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1.2 Benefits and possibilities  of the system  
The following list outlines a number of benefits and possibilities of the system: 

 

 Efficient and easy to use software tool for the radar performance analysis 

 

 Transparent radar data processing, versatile cross-referencing between various displays and 

tables 

 

 User friendly radar and evaluation setup configuration 

 

 S4 and D6 formats are directly readable by RCM 

 

 Barometric correction of the target altitude based on the barometric sounding data 

 

 Message statistics, and timestamp statistics 

 

 Extended plot, track and trajectory info reporting 

 

 Versatile universal filter 
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2. RASS-R toolbox  

The RASS-R toolbox is installed on your pc and has a shortcut on the desktop. It can also be 

accessed using the Windows Start-menu. The toolbox is displayed in Figure 2-1. The current 

version of the RASS-R toolbox is displayed in the right upper corner. The RCM is part of this 

RASS-R toolbox and can be opened using the corresponding button . 

 
Figure 2-1: RASS-R toolbox 

 

The RASS-R menu bar contains the following pushbuttons: 

 

Table 2-1: RASS-R toolbar 

Button Usage 

 Help window 
When this button is clicked, the Help window will appear and show help 

information whenever you point over a button. 

 Campaign change 
Click this to make an appropriate campaign structure (see further) 

Or to select a default campaign for the RCM when starting up. 

 Change settings 
Under development 

 Site file 
Under development 

 Print graphs 
Under development 

 Print tables 
Under development 

 Exit 
Quit the application 
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If you press the  button, the software will query a location to select an existing (or to create a 

new) RASS-R campaign folder. The measurement campaign directory structure is given in 

Figure 2-2. 

 

 
Figure 2-2: Campaign directory structure 

 

 When you make a campaign folder with the RASS-R toolbox, it is preferred to make it 

on a separate drive than the drive where your operation system is on. For example, as in the 

figure above, a structure named ñCAMPAIGN-RASS-Rò is created on the D-drive. 

 

G 
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2.1 RCM File paths  
The Radar Comparator software was designed for the RASS-S user society that commonly use 

RASS-S CAMPAIGN structured folders. These folders can be nested, i.e. usually the root 

CAMPAIGN-S6 folder contains a number of other campaigns. 

Each CAMPAIGN subfolder is designed for a specific content so that the software will typically 

suggest the standard paths; for example for the radar data recordings, atmospheric soundings, 

filters etc. 

Most of the time, these files can be stored anywhere within the current evaluation folder to the 

user convenience. 

However, some of the files must be in fixed locations as given in Table 2-2. 

 

Table 2-2: Files with fixed location 

Data Location 

Relief *.rlf CAMPAIGN-S6/General/RC/relief 

Screening *.scr *.hrscr CAMPAIGN-S6/General/RC/screening 

Soundings files*.html *.txt MYCAMPAIGN/DATA/SOUNDINGS 

Setup MYCAMPAIGN/PREFS/RC 

 

The radar recordings can be anywhere within  the current campaign ñMYCAMPAIGNò. The 

default locations are given in Table 2-3.  

 

Table 2-3: Data path default location 

Data Location 

Data *.S4*, *.D6 MYCAMPAIGN/DATA/RASDATA  

 



Radar Comparator Mono User Manual - 16 - 

  

 
  

3. RCM basic operation  

3.1 User interface  
When opening the RCM (from the Windows startup menu or the RASS-R toolbox), the 

following user interface will be created: 

  
Figure 3-1: RCM user interface 

 

The RCM contains three main elements: 

 The toolbar. (see section 3.2 Toolbar for details) 

 The current campaign field. When running the RCM, it will automatically use the last 

campaign used by the RCM, or RCD, or one selected using the RASS-R toolbox! (see 

chapter 2 RASS-R toolbox) 

 The field with parameters and node (radar information). (See section 4 Program setup for 

details) 

 The main window stays always topmost. 
G 

toolbar 

current campaign 

radar and process parameters 






































































































