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1.1. DISCLAIMER NOTICE

The Radar Comparator Software (RASS-R) takes advantage of the data processing methods that are
believed to be strict and accurate. This User Manual is believed to be accurate and complete. On no
account Intersoft Electronics will be liable for any direct, indirect, special, incidental or consequential
damage resulting from any defect or malfunction. Intersoft Electronics NV declines any responsibility for
its usage.

1.2. COPYRIGHT

The Radar Comparator Software have been developed and copyrighted by Intersoft Electronics and are
licensed to you on a non-transferable basis. Under the copyright laws, this manual and/or the software
may not be copied, in whole or part, except to make a backup copy of the software. © Copyright 1992-
2005 Intersoft Electronics. All rights reserved.

1.3. TECHNICAL SUPPORT

Should you have any problems with the tool, and/or do not readily find an answer in the present
document or need further assistance please contact us using the following contact address:

Intersoft Electronics
Lammerdries, 27

B-2250 Olen

BELGIUM

Telephone : (+32)14.23.18.11
FAX : (+32)14.23.19.44

We appreciate your feedback and welcome your comments about the tool and this document. You may
want to send your comments and remarks to the following e-mail address:

support@intersoft-electronics.com

\

Edition 1.0 2004-02-07 A 3




RASS-R Radar Comparator Module TABLE OF CONTENTS

TABLE OF CONTENTS

DOCUMENT APPROV AL ...ttt ettt e e et e s e aaee s s sbteeesestesssassseesabeeeseassesesasseeesanseeesasssesesasseeesansenesannes 1
DOCUMENT CHANGE RECORD .......coiiiitiieiceie ettt e eetee e s eteee s e stte e s e ssaesssessesesssseeeseassesesassesesasesesssssesssasseeesassenesannes 2
1.1. DISCLAIMER INOTICE ...ttt ettt e e s s et e s e bt e s ebae e s s esseeesesbeessennsesesasseeesanseeesensreeesansenas 3
1.2. (O0 'l 1€ I PR 3
1.3. TECHNICAL SUPPORT ..ottt ettt s sttt e e ttee s sttt e s s atas s s saaaeassbaesssassesssasbseasasbesesssssssssssssessassenesannes 3
TABLE OF CONT ENT S .ottt e et e sttt e e s st e e e s ebaee s s aaaeeessabeeassbsesssasaseessabbees s sbesesssbeeessabbeessssaesssnnnnas 4
TABLE OF FIGURES ...ttt ettt ettt e s et e e s s et e e e s s bt e e s sab e e e s abbeeessabeeessbeesessabeeessabbeassnrnssssnnnnas 6
ABOUT THISMANUAL .ottt ettt e et e e e et e e e sat e e e s aeeeessabeeesabeessaseeessasseeesanbesesanseesesasseeesasenesanse 7
ORGANIZATION OF THISMANUAL ...ttt ettt ettt e et e e e e aae e s s baee s e sbeeesassaeessbeeessastesssasssnessasrenesas 7
2. (IO ] 1 O 1 1 ]\ 8
2.1. RCM ASA PART OF THE RASS R ..ottt e et s et e s st e e et e e e esa e e s sneeeesenbeee s 8
2.2. BENEFITS AND POSSIBILITIES OF THE SYSTEM ....uutttiiiiiiiiiiiirtiiieessississseesessssassssssssssssssssssssssssssssssssssssssssnns 9
2.3. RADAR COMPARATOR: APPLICATION NOTE .....iiiiitttiiiei i iiittiee e e s s seibrbee s s e s s s e saaabas e s e s s s s ssasbssneesssssesbarseesas 10
3. INSTALLATION VERIFICATION AND STARTUP ..ottt ettt sttt 11
3.1 RUNNING THE BACKGROUND SERVER.....uuutttiieeiiiiiittssiiesessiisssseeesesssassssssssesssesssssssssesssssssssssseessssssssssssssses 11
3.2 I =3 AT Y 11
4, RCM BASIC OPERATION ..ottt ettt e e ettt e e et e s e eassbaeesesteessaseeessasbesesasaesssseneesanseesenanes 13
41. EVALUATION SETUP STRUCTURE ...eeeiiittieecetteeeesteeesesstesesesseessssseesasssesssasssesssnsssesasssesssesssssssssssessssesssansees 13
4.2. RUNNING THE RADAR COMPARATOR ....veeiietteeeeiteeeeessteseessseesssssesesasssesssassssssssssesssssesssassssssssssresssssesssansens 14
4.3. GENERAL UTILITIES AND DISPLAY Sutiiiiiiiiiititiiee e e siittiie s e s s s e sabbse e s e s s s e sabbasseesssssssbasaeesssssssbsbsnesesssessssres 16
4.4, GENERAL UTILITIESAND DISPLAYS. RADAR AND GEODESIC SETUP......uuttiiiieeiiiiiiririiee e sesibrseeeseessesananes 18
4.5, GENERAL UTILITIESAND DISPLAYS: MAIN WINDOW: SELECTING TYPE OF ANALYSIS, INVOKING TOOLS,
AND EXITING THE PROGRAM ..tttiiiiiiiiittttiieseeiiesasssessssssassssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessseasns 18
4.6. GENERAL UTILITIESAND DISPLAYS. PREPROCESSOR. ....ceceecttieeiteeeeisstereeasseesssssseesssssesssssssssssssssesssssesssanns 20
47. GENERAL UTILITIESAND DISPLAYS: FILTER ...viiiiittieeicttieecettee e eeee e e et eeeate e s seaaeesssstesssensanssssanessanrenesenns 21
4.8. GENERAL UTILITIESAND DISPLAYS: PLOT (TRACK) INFO VIEWER......ceiiertertesteseeeseeneeieseesiessessesseeseensenns 22
49, GENERAL UTILITIESAND DISPLAYS. TRAJECTORY VIEWER.......uutieiiiteieieiteeeeiiteeeeesssessesssessssseeesssssesssenes 24
5. RCM: RADAR AND GEODESIC SETUP ...ttt st ie sttt e s st seate e s s bae e s sate s s sbanasssnbanssanens 26
6. RCM: PRE-PROCESSOR ... .ttt ittt ettt ettt ettt e s ettt e s st e s s sab e e e s ebaesssabesassssbesssasbesessssanesasseesssases 28
6.1. BAROMETRIC CORRECTION ....uuuuttitiiesiiesiusrssieesesssssssssessssssassssssssssssasssssssssesssesssssssseessssssssssseesssssssssssssees 28
6.2. ECCENTRICITY CORRECTION ...uuuttttiiesiiiiiitsstieeseseiasissssssssssssssssssssssssssssssssssessesssasssssssssesssesssssssssessssssssssnns 33
6.3. TIMESTAMP ANALY SIS AND CORRECTION .....ccctviiiiitteeesiteeeeessresesssseessssesssasssesesssssssssssesesssssessssssssesssesees 34
6.4. TIMESTAMP ANALY SIS AND CORRECTION: TYPICAL CASES.....iiiiceeieeitteiecetteeeeeeeeeesveeesessvesssnneneessnveeeeas 36
6.5. REFRACTION CORRECTION ....uvviiiiveeeeietteeeeateresesseeesasseessssssesssassssssassesssssssssssassssssassesssssssssssssssesssssessssssenes 39
7. L O 1V I =1 41
8. RCM: MONO-RADAR EVALUATION L.ttt ettt ettt e e te s s eaae s s s sbae s s satesssbanasssnbesssanens 43
8.1. PROGRESS IMONITOR ..ttttiiiiiiiiiititteeieeseeesitssstessssssssbssseesssssssabasseessssssasbbsseesassssasabbssssessaassabbsaeessssssssbanseeasss 43
8.2. MONO-RADAR EVALUATION SETUP ....ccuiiiiiitiniriiitn it 43
8.3. YO L@ DT ES = N 2RSS 50
9. RCM: DUAL-RADAR EVALUATION ...ttt ettt ee e et e s eetee s sesaeeassbaeessntesssessneesansenesannes 54
9.1. PROGRESS IMONITOR ....ctveieieteee e eieeeeeettee e eesteeesesseeesasbeessssssesssassseesasbeseeasssessasseessansesssasseeesaseeessasrenssasneens 54
9.2. DUAL-RADAR EVALUATION SETUP .....cttiie ittt eteee e eettee e eetee e s steeesesstesssessaesssnbesesesstesssesseesssnsenesanseesssansens 54
9.3. LD I 1S = 61
10. TUT ORI AL ittt ettt e et e e e et e e s e b e e e s e beeesebeesssasbaeesaabaeesaasseessabbeessasbesessssensessnbenesasbnnssanes 64

) :
Edition 1.0 2004-02-07 tsmft 4




RASS-R Radar Comparator Module TABLE OF FIGURES

10.1. TUTORIAL: MONO-RADAR EVALUATION MODE.......ccittittitistesieeeessestessessessessessesssessessessesssssesseessessessessenes 64
10.2. TUTORIAL: DUAL-RADAR EVALUATION MODE........ueeiteeateereeressresseesseesnesssessnssnsssesssessseessesssesssessesnssnnes 68
10.3. TUTORIAL: NEW RADAR SETUP CONFIGURATION ....ciutitiitesteeseeseesseressesressessessesseesessessessessesseensesessesseses 73
GLIOSSARY e bR R R e R R R nr R b bt n e s 7
REFERENCES ... oot et e e e r bt e e e e R s e e se e r e s bbbt s e nennens 78
INDEX ettt bbb bbb b e R R SRR R R R e R AR R e AR et e e R Rt e e re e 79

\

= et dadenies O

Edition 1.0 2004-02-07




RASS-R Radar Comparator Module TABLE OF FIGURES

TABLE OF FIGURES

FIQUrEe 2.1 RASS R SITUCLUIE....c..eveeeeeeeie sttt ettt e et e e e s ae st e seeseese e e entesee et e s seeseeneeneeneeneeneeneeseenseaneereenennsenes 8
[ o 01 0 R = O oo 1o (0] o = = 1 o 1 S 14
Figure 4.2 CFGL dem0 fOlAEr STUCIUNE.........vieeeieeeese sttt a e e e e e nesrenne e e enaeneenes 14
Figure 4.3 Select Current Campaign QIal0g ........coceeeereriirereeieiee ettt see st e e b et be b sbe e e e neeseenas 15
Figure 4.4 RASS R ANAIYSIS IMENUL. .....cuiiiiitiieieieeee ettt sttt et b bt e se e e e bese e besbesbesbeeaeenneneeneas 15
Figure 4.5 Radar Comparator: Startup SEleCtion DIialog.........ccoeueririrenenieeese e e e e 15
Figure 4.6 RCM WINAOWS SITUCTUNE........oiuiitiiieiieieete sttt sttt sttt sae e e ae e et e b saesb e e st ese e e e besbesbesneeneeneeseennas 17
Figure 4.7 Radar and Geodesic Setup Configuration MOAUIE.........cccoovreieieiceeere e 18
Figure 4.8 Radar Comparator: Main Window in MONO and DUAL MOES.........ccccvererrrereereeneenieseseseseeeeseenes 19
Figure 4.9 Radar Comparator: Preprocessor (view of the Barometric correction Tab) ........cccccevvvievvvnnenceeceenennnn, 21
o 0L L0 T = U] S 22
Figure 4.11 PIot (Track) iNfO VIBWET .........coiiiie ettt ettt et b b e b e e e e e 23
Figure 4.12 Reconstructed Trajectory Display Viewer (HEAiNG) .......cccvererrriire e 24
Figure 4.13 Reconstructed Trajectory Display Viewer (S0EE0) .......coiiireriririeie et 25
Figure 5.1 Radars and GeodesiC SEtUP WINTOW ........cuoiiiiiiiiiieiee ettt s sne e 27
Figure 5.2 Radar Configuration EAitor WINAOW. ..........coiiiiiiiiiecere st sne s 27
Figure 6.1 Pre-processor: Barometric Correction (left: startup screen, right: barometric data file isloaded)........ 28
Figure 6.2 Get Atmospheric Sounding Window (Left: download of the data selected, Right: browse worldwide

0o 11 o 101 S 30
Figure 6.3 Select SOUNAING FilE DI@IOQ .....cccoieiieiirieie ettt ettt e et et b sbesae e e e e e see e 30
Figure 6.4 Pre-processor: Eccentricity Error Correction (thisisa real GYRO ACP eccentricity measurement)..... 33
Figure 6.5 Pre-processor: Timestamp StatisticS and COrreCtioN............ooeieiireeiieresene e e 34

Figure 6.6 Pre-processor: Timestamp Statistics Display Types: a) Azimuth vs. time (both target messages and sector
messages are present), b) Timestamp error vs. time, ¢) Timestamp error vs. Azimuth, d) Plot per scan vs. time (a

number of “ empty scans are visible, this type of the radar malfunctioning is extremely hard to spot on PPI).......... 38
Figure 6.7 Pre-processor: Refraction Error Calculation and Correction (Left: example of a considerable error,

[ Te g o= e Tag o =T o= Vo = o o ) S 39
o 0L A 1 =g =l [ (o g U ] SO 42
Figure 8.1 Progress MONItOr (EXAMPIES) ........ocaeeruarieriertesteseeueereasieseestessessesseessseeseesbesaessesseesaseeseessessessessesneensessenses 43
Figure 8.2 MONO-radar evaluation Tab: RAOAY .........ccccoiiiiiirieee e s see e 44
Figure 8.3 MONO-radar evaluation Tah: ParametersS ..ottt e ee e e 45
Figure 8.4 MONO-radar evaluation Tal: SatiStCS......ccoviiviieerreereresesesesresseeseeseeste e se e s e eseesees e e sresreeneeneeseenses 46
Figure 8.5 MONO-radar evaluation Tab: Tabular Pd DiSPlay .......ccccucererererieererereseseseeseeeeseesese e ssesseesesesnees 47
Figure 8.6 Tabular Pd DiSPlay TYPES .....ecueieeeeiereriesiesteseeeeeeseesteseestessessesseessesseseessessessessessssssessessessessessesssensessenses 48
Figure 8.7 MONO-radar evaluation Tab: Trajectory Based INfO.........cccovviviieeieeierise e 49
Figure 8.8 Plot list control for Special Case rEPOITING .......cccovererirerenireeee ettt s ee b e e e e e 50
Figure 8.9 Example Of the SLOred fill@ ......cc.e i et s see e 50
Figure 8.10 XY MONO DiSPIAY......ccuteuereeirierieriesiesie st etieee e see e te e bt ae st e e s eeeseesbesbesaesse s e eseeseebesaesbesseenseneeseensas 51
Figure 8.11 XY MONO Display: Configuration WINCOW.............ccceririiririnineeee et 52
Figure 9.1 Progress MOoNitor (EXAMPIES) .......uiucuereererertereseeseeseessessessessessesseessessessessessessessesssessessessessessessesssessessenses 54
Figure 9.2 DUAL-radar evaluation Tabh: PrOCESS........ccccuiirierieririesesteseeeeeesses e see e sseeseeseessessesaessessessessesssessessenses 54
Figure 9.3 DUAL-radar evaluation Tab: Process (data have been correlated)..........ccovvverceeievininnie e, 56
Figure 9.4 DUAL-radar evaluation Tab: ACCUracy ESIMALE .........ccccveeeeeierere st see e ne e 57
Figure 9.5 DUAL-radar evaluation Tab: Random Errors & ReSIAUal ...........coceiererieiieiine e 58
Figure 9.6 DUAL-radar evaluation mode: LOG WINGOW ...........coeiirieniinierienieneeee e s ne e e 58
Figure 9.7 DUAL-radar evaluation mode: Tabular Result window templates...........ccccoeverererierieerene e 59
Figure 9.8 Timestamp error vs. azimuth for rad4 DEMO evaluation SEtUP.........cecereererenereeeeieerese e 60
Figure 9.9 DUAL-radar XY diSPlaY .....ccceeeereereereiinesestiseeeeesees e st s e s e eaesae e seestessessesseessenseseensessessessesnsensessnnses 61

S

Edition 1.0 2004-02-07 o ——l 6




RASS-R Radar Comparator Module About this manual

ABOUT THIS MANUAL

The RASS-R Radar Comparator Module User manual describes the Radar Comparator module and associated
software components.

This manual is related to the specific Radar Comparator features, for general information about the RASS-R tools
and organization refer please to the RASS-R Toolbox manual [1]. Some level of expertise with the general radar
analysis principles and methods might be required in particular while running and interpreting results of the dual
radar analysis.

ORGANIZATION OF THIS MANUAL
The RASS-R Radar Comparator Module User manual is organized as follows.

Edition 1.0 2004-02-07

Chapter contains some general information about this manual and product

Chapter 2, Introduction, contains a basic introduction of the radar analysis methods and
documents and some introduces several key features/concepts.

Chapter 4, RCM basic operation, describes different software modules and its purpose in the
Radar Comparator toolbox.

Chapter 3, Installation verification and startup, contains software installation information.
Chapter 4 RCM basic operation describes how to run sessions and individual software
components.

Chapter 5 RCM: Radar and Geodesic Setup contains a detailed description of the available
software components and their configuration options.

Chapter 6 RCM: Pre-processor describes in details pre-processor tools and methods

Chapter 7 RCM: Filter describes in details filtering tool

Chapter 8 RCM: Mono-radar Evaluation contains detailed information about the mono-radar
evaluation mode

Chapter 9RCM: Dual-radar Evaluation contains detailed information about the dual-radar
evaluation mode

Chapter 10 Tutorial explains how to getting started with the software

eSOl /
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2. Introduction

2.1. RCM as a part of the RASS-R

Data Handling Server(s) Display System
conversion
correction/modification

Quality Analysis

Data clients
Report
Generation
Hardware 10

network

Figure 2.1 RASS-R Structure

Within RASS-R the Radar Comparator Module can process data delivered by DHM in
order to generate performance figures for a radar accordingly to the existing
international standards. On the other hand RCM may produce important correction
parameters for DHM and further production of the data streams.

The Radar Comparator Module (RCM) is a radar analysis software system. Using target
of opportunity data it can be used to predict majority of the important performance
parameters required by international ATC documents and organizations such as ICAO
and Eurocontrol. The Radar Comparator Software can be operated in two separate
modes: Mono- and Dual- radar analysis.

The Mono-radar mode 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 ModeS, both plot and track
data can be processed.

The Dual-radar data processing is generally used to measure the radar systematic errors
(Range and Azimuth biases, Range Gain and Timestamp bias) and more accurate
measurement of the random errors (Range and Azimuth). The Dual-radar evaluation
may be conducted for a cluster of radars always comparing them one-by-one. Due to
such a measurement technique average values for the systematic errors (Range and
Azimuth biases, Range Gain and Timestamp bias) for each radar can be produced as well
as their standard deviations. The standard deviations provide quantitative estimates for
the accuracy of the multi-radar measurement, making the measurement trustworthy. As
opposed to the general multi-radar measurement (SASS-C), where the data coming from
multiple radars are processed simultaneously the dual-radar analysis has the following
benefits:

Edition 1.0 2004-02-07 8
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non-specific errors (errors non-taken into account by the mathematical model) can be
efficiently detected and handled;

limited amount of the data ensures the better visibility, manageability and post-process
analysis;

tolerance on the multi-radar measurement can be produced

Prior to the comparative analysis with the Radar Comparator Module, 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),
effects of the atmospheric refraction, and eventual ACP encoder eccentricity. All three of
these might be very harmful for dual-radar evaluation mode. The barometric correction
is required for the mono-radar evaluation mode. Applying the barometric correction to
the height of aircraft is also beneficial for more adequate radar coverage and probabilities
calculation. The integrity of the data and timestamp problems can be also checked, this
analysis is essential for the adequate measurement and radar statistics.

2.2. Benefits and possibilities of the system

Edition 1.0 2004-02-07

¢ Efficient but easy to use software tool for the radar performance analysis

e Fully transparent radar data processing, versatile cross-referencing display functions
throughout the analysis (the following displays types are available: XY,
reconstructed trajectory (heading and speed vs. time), barometric correction error vs.
height, random timestamp error vs. time, azimuth, plot density vs. time,
atmospheric refraction error vs. range, random Range vs. random Azimuth error
scattering diagram)

e User friendly radar evaluation setup configuration and operation

e 5S4 and D6 formats are directly used for the RCM analysis

e For the fast data access an intermediate index format files are generated

¢ MADREC format can be converted to a number of 54 files

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

e  Correction of the range for the atmospheric refraction

e Timestamp statistics and correction (systematic and random)

e Extended plot, track, trajectory info reporting

¢ Quality indicator of the multi-radar measurement (average value and standard
deviation for each systematic error)

¢ Quality indicators for a reconstructed trajectory and overall quality of the trajectory
reconstruction

e Real time systematic errors calculation (the XY display is updated each iteration
during the iterative process of the calculation with the current measurement)

9
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e Versatile universal filter interface used throughout the Radar Comparator tools and
utilities

2.3. Radar Comparator: Application Note

The Radar Comparator Software (RASS-R) is a new powerful radar evaluation tool
developed by Intersoft-Electronics NV. This chapter is dedicated to explain the structure
and the main principles underlying the software.

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. 2-nd, the data processing has been made as
transparent as possible so that, it is easy to check what is going on behind the scenes and
detect specific problems in a more efficient way. The 3-rd rule was to process a necessary
minimum of the data, in this way it is physically possible to analyze the data with a
common human being capacity and within a short period of time. The 4-th rule was to
use clean data, i.e. correct it for all known (and measured) significant systematic errors.
The 5-th 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
existing standards. The Radar Comparator has two main toolboxes: mono-radar and
dual-radar evaluation toolboxes. The mono-radar tool is to be applied to evaluate
probability of detection, false plot rate and code probabilities as defined in ICAO and
EUROCONTROL ATC documents [2], [3].

The dual-radar toolbox is primarily used for the computation of the misalignment 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. It is very important to realize that not all the radars fit for this type of
measurement, i.e. not all the configurations are able to deliver the same accuracy of the
measurement. Thus variability of the systematic errors measured in different campaigns
may be primarily due to insufficient accuracy of the measurement. In other words for
each measured systematic error, a tolerance should be specified. However it is a
challenging task to predict the tolerance for a multi-parameter minimization algorithm.
We can bypass this difficulty using the radar setup with N radars and comparing two by
two all the radars in the setup. As a result (N-1) independent measurements for each
radar are produced. The standard statistical parameters as the mean value and standard
deviation will reflect the accuracy of the measurement. This approach has another
benefit. In the case when one of the radars has a non-specific (error non taken into
account by the mathematical model), as for example the eccentricity, results of such a
comparison must be pointing to that radar. It must be easy to spot radars with non-
specific problems, because of the differentiated results. Should the results obtained for a
radar significantly scatter compared to the other radars within the setup, there is a strong
likelihood of a hidden systematic error. On the other hand only selected radar pairs
should be routinely compared to each other in order to determine all the systematic and
random errors. More extensive evaluation including the comparison vs. the other radars
would be required in suspicious cases when the results are far out of the normal range.

=

Edition 10 2004'02'07 10




RASS-R Radar Comparator Module Error! No text of specified style in document.

3. Installation verification and startup

The Radar Comparator Module is always installed together with the RASS-R installation.
After installation of the RASS-R toolbox it is necessary that you reboot the target
computer.

3.1. Running the background server

See the Data Handling Module User Manual for running in the background server mode.

3.2. Labview
The

Radar Comparator Software (RASS-R) is written with LabVIEW graphical

programming language.

Most of the controls and indicators used have standard Windows outlook and meaning.
The standard Windows file dialogues are extensively used throughout the program.
Most of the non-standard dialogues also have obvious meaning and usage. For
displaying purposes LabVIEW graphical interfaces are extensively used. These have a
universal interface used to change plot types, appearance, scaling, precision, cursor
options etc. All these functions are accessible trough popping-up menus and sub-menus.
In general each graph may contain a few auxiliary indicators and controls. Some of the

available pop-up menus and their options are given below.

Wisible Items » Label
Find Terminal Caption
Zhange to Control
« Plot Legend
Cescription and Tip... ./ Scale Legend
o Graph Paletke
Create P 4 Cursor Legend
Replace »
Data Operations B /¥ Scale
Advanced P/ acale
n Scale 2
¥ Scale 2

This is the main pop-up menu, accessible by a single right button click within the
visible area of the graph. Set visible the required graph controls.

|Time ]IT—"-"r ﬂ
[amplitode [0 ¥

This is the scale legend: controls scaling, precision, axe names

AT

Ebl This is the graph palette: controls visible area zooming, and translation,

and cursors’ motion

®

This is the zoom menu accessible through left click onto

the zooming tool button (2D zoom, horizontal, vertical zooming, etc.

Edition 1.0 2004-02-07
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Plot 0
Plat 1

This is the plot legend which used to control plot appearance

Flot 0
Flot 1

Comman Plots— p ‘

Color ' T
Line Skvle 3 |
) ) ————————
Anki-Aliased
s —
Fill Base Line  p  Lser
Irterpolation B O00OOECOEEEEECOORE e
Paint Style p  History System
OONEERCICOECOFE OECOECON
% acale 3 &
¥ Scale » - OR.ZEE 3: 66 B: 66

Space bar togagles calar selection,

This is the plot color menu accessible through left click onto the plot series
symbol

[Cursor 0 [0.00° [0.00
ICursor 1 0,00 [0.00

mode for cursors

his is the cursor legend: controls appearance and
[Cursor 0 [D.00° [0.00

[Cursor 1 |o.00 [ouoo = %‘

Colar
Cursar Skyle
Paoint Style
Line Stwvle
Line Width
Show Marne

T vyww

Bring to Center
Go ko Cursor

This is the cursor menu accessible through left click onto the cursor sign (color,
shape, show-hide name)

show name: shows the name of the cursor (handy to looking-up short plot info)
bring to center: brings the selected cursor to the center of the visible plot area

go to cursor: translates the visible plot area to the position centered around the
current position of the cursor

Most settings for the cursors, plot types, and scaling options are straightforward and do
not require further text explanations. You can modify all the enabled settings using the
popping-up menus. The modifications can be stored for the next use when you leave the
program. For more detailed information the introductory chapters of LabVIEW User
Guide are recommended. Try the following link
(http://www.ni.com/pdf/manuals/320999e.pdf) or browse internet for National
Instruments Website and search for Labview User Manual.
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4. RCM basic operation

4.1. Evaluation Setup Structure

The Radar Comparator Data structures are contained in RC root folder and organized as
follows.

The Radar Comparator Module sessions (evaluations) are organized on the folder based
principle. RADARDATA, FILTERS, SCREENING and RELIEF are commonly used
folders by all the evaluations folders located under RC root. The CONFIG.RC is the
program settings file which remembers the last stored settings. REF2.COR file contains
the refraction correction look-up-table. Evaluation folders are also stored in RC folder for
example CFG1 and CFG2 (see Figure 4.1). CFGI is the default demo evaluation folder
installed by the RASS-R installer. Each evaluation folder contains radar data files (in 54
and/or D6 format) located in the S4 subfolder, subfolder filters, and intermediate format
files *IFF and *DAT as well as the temporary display files DISPLAY, MONO. Some
extra files able to be located in the system might be barometric sounding file(s),
eccentricity correction file(s) etc. RADAR.CFG is the evaluation folder configuration file
consisting of radars ID the corresponding data files, screening info, timestamp type etc.
Each evaluation folder also contains FILTERS subfolder, which should contain less
general filters as opposed to RC\FILTERS location.

At start up the Radar Comparator will try to read CONFIG.RC file which contains last
used program settings (sizes and/or positions of the windows, colour settings, last
accessed evaluation folder, last used filter etc. The default configuration produced by the
installer doesn’t contain CONFIG.RC file, so that the default configuration settings will
be used by the program. To store the current settings exit the program, if you leave the
Radar Comparator closing the main window the current settings will be lost.

The *IFF and *.DAT files are created or modified every time when input data file(s)
is(are) read or processed by the program next time you open the RCM the last created
* IFF file will be automatically suggested by invoking the standard dialogue. Cancel and
read the data again in the native format (54 and/or D6) if you are not sure the *.IFF file is
up to date.

GYRO1.ASC is a demo file containing the ACP eccentricity measurement. Such a file can
be created using the eccentricity measurement with RASS-S PTE v 6.0.3 or newer [1] RGI
59x recording (group “Special”, button “Mech”), and the correction file can be created
using RGI 59x analysis in the same group. Alternatively the file can be created as a TAB
separated text file using one of the standard programs (Excell).
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Figure 4.1 RC root folder structure
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Figure 4.2 CFG1 demo folder structure

4.2. Running the Radar Comparator

R

First you need to launch RASS-R from the Windows start up menu, pressing the

“Campaign Change” control select the current campaign for example C:\PROGRAM
FILESINTERSOFT ELECTRONICS\RASS\CAMPAIGN\GENERAL, as given in Figure
4.3.

Press the “Radar Comparator” selector from the “Analysis” menu (see Figure
4.4) selecting the option “Launch”.

Sy
14
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Please Select or create a Campaign Folder.
Savein | ) General [V O 5 i Bl
% My Recent Documents
3, Desktop
‘Aﬁ [} My Documents
My Recent 'd My Computer
Dosuments < Local Disk [C)
= |5 Program Files
L [C3) Intersaft Electronics
Desktop ) RASS
() CAMPAIGN
_J 2, DVD Drive (D:
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- |53 SharighF andam Errars
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|5 Unuzed Desktop Shartcuts

Figure 4.3 Select Current Campaign dialog

Analysis
Radar Comparator
T

Track analysis

&

Figure 4.4 RASS-R: Analysis Menu

Select Type of Analysis s

Figure 4.5 Radar Comparator: Startup Selection Dialog
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The main window of the Radar Comparator as given in Figure 4.5 will appear. Select
MONO if you want start a mono-radar analysis session. Select DUAL if you want start a
dual-radar analysis session.

The MONO- radar mode 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 ModeS, both plot and track
data can be processed.

The DUAL- radar data processing is generally used to measure the radar systematic
errors (Range and Azimuth biases, Range Gain and Timestamp bias) and more accurate
measurement of the random errors (Range and Azimuth). The Dual-radar evaluation
may be conducted for a cluster of radars always comparing them one-by-one.

4.3. General Utilities and Displays

The Radar Comparator software has a number of general data processing tools available
for both types of radar evaluation (Mono- and Dual-). These tools include the following
modules:

] Radar Geographic Setup builder. “Radar Geodesic Setup” builder is used to
create new and edit existing evaluation setups. Each evaluation data are located in a
separate folder

. Radar Data Preprocessor. “Preprocessor” corrects the input data for a number of
possible non-specific errors, i.e. errors neglected by the used mathematical model but
able to have the direct influence on the accuracy of the measurement

o Main Window. “Main Window” contains a number of common controls located
in Tab SETUP. MONO and DUAL Tabs contain specific controls and indicators
respective to mono-radar and dual-radar evaluation types

J XY Radar display. This generic window is used for Mono- and Dual- radar
displays. User can easily redefine amount and type of the data presented on the display

. Plot(Track) info display. This window is used to access the plot (track)
information.
. Filter. The filter is used to create, edit, load and store various filters. The filter

files can be stored in RC\FILTERS for most general filters and in subfolders FILTERS of
the corresponding evaluation folder for more specific filters.
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MAIN WINDOW

to invoke the tools and displays use

mano display
dual display
plat info
trajectory viewer
radar setup
pre-processor
filker

Common Tools

MAIN (DUAL)

[ [y pre—

(MONO)

ol o

Figure 4.6 RCM Windows Structure

Edition 1.0 2004-02-07 17




RASS-R Radar Comparator Module

Error! No text of specified style in document.

4.4. General Utilities and Displays: Radar and Geodesic Setup

El Press the “Windows” control and select “radar setup” option to open the radar
setup configuration window, as given in Figure 4.7. The “Radar and Geodesic Setup”

window contains controls and displays to create new (edit existing) evaluation setups,

new (edit existing) radar parameter files, modify radar configuration lists and the data
file assignment, select source files, and look-up existing setups. For the detailed
description address please to RCM: Radar and Geodesic Setup

Radars

and Geodesic Setup

BE] %]

350,01

300,01

250,0

200,0

150.0

100.0

50,0+

¥, WM

0.0+

50,0

-100.0 -

-150.0 -

-200.0

-250.0

-300.0

-350.0

-399.8 -

EEA [ Y

radar IDr rad?.

latitude, deqg 532700160
longitude, deq 01529614

height, m
revolution, s
C035, deg
range mir, MM
range max, MM
range precision
azimuth precisio
usage

sic

sac

uap

OFs5

max rangef- "

radars 55

map

A Ly
o | 1 arey

T [
-359.0 -300.0 -200.0

T
-100.0

I 1 ]
0.0 100.0 200.0
%, MM

T 1
300.0 400,00

Figure 4.7 Radar and Geodesic Setup Configuration Module

4.5. General Utilities and Displays: Main Window:
Selecting Type of Analysis, Invoking Tools, and Exiting the
program

The main window contains 3 Tabs (SETUP, MONO and DUAL). In Mono-radar
evaluation mode SETUP and MONO are enabled, in dual-=radar evaluation mode
SETUP and DUAL are enabled.
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Figure 4.8 Radar Comparator: Main Window in MONO and DUAL modes

The main window contains the following controls

Load the radar data files pressing the “Load Files” control, depending on
the specified type you will be prompted to use the current *.IFF file, or radar data file in
its native format (S4 or D6). The native format files (S4 or D6) are not modified by the
program, *IFF file on the contrary may be processed in view to apply corrections
(barometric etc.). If you are not sure about the processing history of the current *IFF file
use the native format files.

SASS-C users in order to have an independent result might want to
convert SASS-C compatible formats to the Radar Comparator file formats. This is made
possible implementing MADREC to 54 convert tool. Press the “Convert MADREC to 54”
control to select MADREC source file and the corresponding S4 target files. As soon as
these are generated by the converter you can readily use them for analysis with the
Radar Comparator.

You might want to store processed files in view to use these for other
purposes (for example to investigate them in RASS-S Inventory). Press the “Save
Corrected” control and follow the proposed options. The word “corrected” means the
barometric correction available from preprocessor. The RC evaluation mode must be set

to MONO. You have to run Pre-processor first and correct the selected radar, updating
the *.IFF file.

Press the “Windows” control and select one of the following options;
mono display, dual display, plot info, trajectory viewer, radar setup, pre-processor, and
filter as shown below
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plok info
trajectory viewer
radar setup
pre-processor
filker

¢ mono display opens XY display window (available in mono-radar evaluation mode)
e dual display opens XY display window (available in dual-radar evaluation mode)

¢ plotinfo opens the plot info display window

e trajectory viewer opens the (reconstructed) trajectory display window

e radar setup opens the radar and geographic setup window

e pre-processor open the preprocessor window

e filter open the filtering window

@ You may want to modify some settings (sizes of the display windows,
color settings, current evaluation path and filter). The modifications will be stored for the
next use when you leave the program pressing the “Exit” control. If you do not want to
store the current program settings simply close the main window.

Table 3. Main Window: SETUP Tab: field descriptors
Field Description
Path Shows the current evaluation path, see the structure of an

evaluation folder

Radar Setup List of the radars together with the corresponding data files,
parameter files, etc.

Format 54, D6 or IFF (Index File Format), automatically created
from S4(D6) files for faster data access. At startup IFF
format is suggested and the corresponding file dialog is
invoked. Press Cancel and select another format if required.

For detailed operation description in MONO and DUAL modes see further RCM: Mono-
radar Evaluation.

4.6. General Utilities and Displays: Preprocessor

The radar data preprocessor has been primarily developed to prove importance of the
radar data correction (especially barometric correction and eccentricity correction) for the
SASS-C users. These errors were shown to be significant [1] and the corresponding
corrections should be performed in order to produce more accurate results in multi-radar
evaluation campaigns.

E Press the “Windows” control and select “pre-processor” option to open
the radar pre-processor window. The “Pre-processor” window contains controls and
displays to evaluate various types of the errors and to correct the data if required.

=
E To view the correction log file (list of the performed corrections). Only

the current session of the pre-processing.
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To update the current *.IFF file in order to use the corrections and

proceed further with the analysis using other Radar Comparator tools and utilities. If
you leave the Pre-processor closing the window without updating the IFF file, the
corrections are lost.

The Pre-processor has Tab Selector with the following options (Barometric, Eccentricity,
Refraction, Timestamp) according to the required type of the correction

Preprocessor E] [}
rad1 Radar
Eatometric | Eccentricity Refraction | Tirmeskarnp I
\E\ Reference Recording Time Date (0iM:Y)
Latitude 4 00:00:00.0
[51:05:00.170 05/02/2003
Weather Skation i 'D_S'DU'I?N :I
Uccle [v] Longitude Station # name
0:12:51.68W
] Find Closest Station Height, m Distance, km Azimuth, deg
10 wrL =l 143.40 [0 [ oo
1100- 104 =
Sounding 1Y g
1o0o- D-% ICAD 1964
Q00 - & Height error
-100- %
&00- . &
o 700- T
£ gop- & 30" h
5 ® 55
o -~ —
@ 500 75' -400 an
& 2 o
400- -500-
300-
600 .
Z00- -]
-700- o
100- o 8
- M
0- -8 _|:I 1 1 1 1
u] S000 10000 15000 20000
height, m

Figure 4.9 Radar Comparator: Preprocessor (view of the Barometric correction Tab)

For the detailed Pre-processor operation see further RCM: Pre-processor

4.7. General Utilities and Displays: Filter

Press the “Windows” control and select “filter” option to open the filter
configuration window, as given in Figure 4.10. The “Filter” window contains controls

and displays to create new (edit existing) filters, create and modify temporary filters. The
utility is global and applied everywhere where the “Use Filter” is pressed [l Use Filer
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Figure 4.10 Filter Utility

The filter is designed to filter IN(OUT) groups of plots (tracks), and not filtering
individual plots (tracks). Of course the individual plot message filtering is also possible
applying multi-condition filtering. For the detailed Filter operation see further RCM:
Filter

4.8. General Utilities and Displays: Plot (Track) Info Viewer

Press the “Windows” control and select “plot info” option to open the
plot (track) info viewer, as given in Figure 4.11. The “Info” display window contains
indicators, showing the most important fields in the plot (track) message. The “Info”
display window is updated every time when the plot addressing cursor in one of the
multiple displays allowing the plot info query, is changed.
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Figure 4.11 Plot (Track) info Viewer

Note: Not all the displays or data series are cross-referenced with the “Info” display
window
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4.9. General Utilities and Displays: Trajectory Viewer

El Press the “Windows” control and select “trajectory viewer” option to open the
reconstructed trajectory display, as given in Figure 4.12and Figure 4.13. The
“Reconstructed Trajectory Display” display raw data originating from both radars as
well as the reconstructed trajectory. Two types of presentation are available: heading (as
a matter of fact the unwrapped heading is displayed) vs. time, and speed vs. time. The
reconstructed trajectory typically demonstrates 5 to 10 times in the noise reduction both
for speed and heading, which is important to have confidence in the method and use the
reconstructed trajectory as the reference for the accuracy measurement. If you see the
noise on either speed or heading for the reconstructed trajectory is comparable with the
raw data, you must double check the configuration setup, radar positioning etc. The
accuracy result (random range and azimuth error) is likely to be untrustworthy in such
cases. Another indicator that might be used for the monitoring of the quality of the
reconstructed trajectory is the “Speed Noise” indicator (Tab “DUAL”, Sub Tab “Random
Errors and Residual”

Reconstructed Trajectory Display E]@

L 8
LA

A '| g ML el
it I||I fif .:'.." A T
! [ I "|

| IIE i lll! “

0:09.1 11:12:00,0 11:14:00,0 11:16:00,0 11:18:00.0
Time

Figure 4.12 Reconstructed Trajectory Display Viewer (Heading)
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Reconstructed Trajectory Display Q@

210.0
Z00.0

190.0

160.0

150.0

140.0

11:14:00.0

Figure 4.13 Reconstructed Trajectory Display Viewer (Speed)

Note: The “Reconstructed Trajectory Display” is cross-referenced with the “XY dual
display” window

B
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5. RCM: Radar and Geodesic Setup

The “Radar and geodesic setup” window contains the following press-button controls.
Press the corresponding controls in order to produce the corresponding action:

j Creates a new evaluation folder. Type the name you want to use and
press OK

[+

Adds new or edit existing radar parameters file. You may want to edit
existing radar parameters files or add new radars. You use the standard windows
copying functions to make copies of the existing files, and then edit those.

(]

Copies the selected source file(s) to the evaluation folder tree. Each time
one file is copied to “RC\EVALUATION\S4” subfolder

9]

Creates (edit) radar configuration parameters. The radar configuration
parameters include the following files: (radar parameter file, radar source file, radar
screening file, timestamp type) as given in Figure 5.2. Use the standard dialogs to select
the radar parameter, source and screening files, fill in the timestamp type (time of

“_gr
T

detection “d”, or time of recording ). This menu actually defines the multi- or mono-

radar setup.

Looks-up the radar parameters info viewer (default setting is ON). The

radar parameter viewer is located in the upper left corner of the display.

Edition 1.0 2004-02-07




RASS-R Radar Comparator Module

Error! No text of specified style in document.

= : 7
Radars and Geodesic Setup Q ]
gty radar I rad?. max rangef. .
2E0.0- latitude, deqg 532700160 e L g
longitude, deq 01529614
3.0 - height, m e .
revolution, s
2500 COS, deg
range mir, MM
2000 range max, MM
range precision
15007 sirrath precisio
100.0 u.sage unknown
sic
£0.0-| 530
= uap
= 00-
==
50,0
-100.0-
a
-150.0-
-200.0 -
-250.0 -
~300.,0 -
3500 AR Upy
@ | Iy
-399.8 T i i i T T T 1
-359.0 -300.0 -200.0 -100.0 0.0 100.0 200.0 300.0 400.0
%, M
Figure 5.1 Radars and Geodesic Setup Window
f
Radar Configuration s
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Radar Configuration
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Figure 5.2 Radar Configuration Editor Window
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6. RCM: Pre-processor

6.1. Barometric correction

Preprocessor g
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Figure 6.1 Pre-processor: Barometric Correction (left: startup screen, right: barometric
data file is loaded)

The Tab “Barometric” selector consists of the following controls and indicators:

iS

radl

Retrieves weather balloon soundings data over the network, or from the

previously stored file.

Corrects all the plots with validated C-code for the measured barometric
height error. When the correction is done the control will be dimmed permanently to
avoid correcting the same file again. Similar protection means have been developed for
the other types of corrections: timestamp, refraction, and eccentricity.

Riadar The radar selector is disabled, for all the data will be
corrected in the same way. The other fields in the barometric tab have the following
meaning.

Field Description

Recording  date

Date and time of the recording (not of the processing), this field is

time (input)

used to download weather balloon sounding data to correct aircraft
height (C-code)

Station (input)

List of the available meteorological stations (Europe). Use “Find
Closest function” for the rest of the world

Find
(input)

closest

When selected, the station selector is disabled and the software
searches for the closest to the reference station from the list, station
ID and its position from the reference is given in retrieved station
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field

URL:file (input) If URL is set the barometric data are retrieved from internet, if file
is set a text file containing the barometric data can be selected to be
used for the correction, this text file can be produced using the
standard browser accessing URL:
http://weather.uwyo.edu/upperair/sounding.html (an example of
such a file is given below)

Reference (input) | Geodesic coordinates of a point selected as the reference for the
barometric correction

Retrieved station | Weather station ID and its position in terms of the offset and
(indicator) azimuth vs. the reference

Barometric graph | Graph containing 3 curves: ICAO 1964 Standard Atmosphere, actual
(indicator) height vs. pressure measurement (balloon sounding), and the
height error due to this difference.

The graph indicator stays dimmed till the moment the actual balloon sounding data are
received. Pressing the “Retrieve Barometric Data” control will launch the web browser
and automatically download the appropriate sounding file from the above site, as shown
below in. The window contains the following controls:

—
L1

’ Navigate to Atmospheric Soundings Home Page. As opposed to the
geographic selector functions available in “Pre-processor” window, you can use the
browser capabilities and access the sounding data navigating to Atmospheric Soundings
Home Page. To do so press the “Atmospheric Soundings Home” and follow the available
links. Navigate to a desired station (region of the world) using the cursor, as the cursor
goes over a station its identity is shown below (for example 10410 Essen (EDZE)), specify
the date and hour). Click to retrieve the data, a new Internet Explorer window will be
opened and download the corresponding data. Save the data as text or html. You will be
able to retrieve this afterwards setting the “URL/File” control to “File” and pressing
“Retrieve Barometric Data” control. The specified file will be loaded.

E Save the sounding data file(s) to a disk (might be either text or html).
Type the file name and save the barometric sounding data to a disk. Immediately
afterward the standard file dialog window will appear. Select the stored sounding file(s),
press OK, and the sounding data will be visible on the graph, as given in Figure 6.3.

[«

Exit the browser window
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Get Atmospheric Sounding E] 0 Get Atmospheric Sounding E] 0
htkp:f fweather, uwyo. edujcgi-bing @ @ hkkp:ffweather, uwyo. edujupper airfsounding, heml @ @
sounding?region=europe& TYPE=TERT%3ALISTEYEAR=Z003EMONTH=0
ZRFROM=0500&TO=050085 THM=06447

06447 Uccle Observations at 00Z 05
Feb 2003 =
FRES HGHT TEMF DWPT RELH NIXR DRCT
hPa m C [ % o/ kg deg 1
1000.0 zz
990.0 104 1.8 0.2 89  3.94 250
981.0 172 -32.3 -32.3 100 0.Z6 285
969.0 258 -32.8 -32.8 100 0.25 300
955.0 359 -33.3 -33.3 100 0.z4 302
935.0 505 -26.5 -26.5 100 0.47 304
9z5.0 584 -27.7 -27.7 100 0.43 305
865.0 i053 -34.9 -34.9 100 0.23 3zl
85z.0 1165 -34.7 -34.7 100 0.z4 3z4
850.0 1181 -34.9 -34.9 100 0.23 325
8§39.0 1271 -36.5 -36.5 100 0.20 330
826.0 1379 -38.3 -368.4 99 0.17 330
776.0 1807 -40.1 328 3 . = :
770.0 1860 -40.5 328 < o 2
721.0 2307 -42.3 328 v
sonn sEns  _aa m 25E
< I [ 10410 Essen (EDZE)

Figure 6.2 Get Atmospheric Sounding Window (Left: download of the data selected,
Right: browse worldwide locations)

Open Sounding File
Lookin: | &5 CFG1 x] © % E
()filters
¢ E} 54

My Recent (Zysounding_files
Documents display

— [#] ayro.asc
[ ifF.dat
Decktop |2 ¥.ind
mono

“g File name: |sound\ng htrn i"l [ K ]

MyMetwolk | Flesofyps: | AllFiles ] [v] [ cowel |

Figure 6.3 Select Sounding File Dialog

The “Correct C-code” control stays dimmed till the data are received from the network
and read from the corresponding text or html file. When the data is received the graph
indicator will show the sounding consisting of 3 curves as explained in Table 6. The user
has to inspect the data integrity and consistency. Some sounding files contain height vs.
pressure data only up to a few km high, probably due the balloon damage. In such cases
it is advisable not to use the data. Routinely there are two soundings a day in most
European countries and USA, at 00:00 and 12:00. However for some regions the data
were found to be available only once a week!. If sometimes for the selected station the
data is unavailable, another station in the neighborhood might be used. In general the
pressure vs. height distribution stays nearly the same for hundred kilometer areas. If
there was no data transfer effectuated, the graph indicator and “Correct C-code” control
stay dimmed.

! Even the data obtained on the weekly basis is useful to draw a conclusion about the errors that
might exist if no barometric correction is applied. In general there are always a number of
recordings taken on the dates when the soundings data are available. So that significant
discrepancies might be discovered when performing the Radar Comparator Dual analysis with and
without the barometric correction. The user must realize that whenever the barometric correction is
unavailable the results might be contaminated (range bias and range gain) with an errors of the
similar magnitude. A statistical study is required to produce trustworthy estimates for this error.

Sy
== = nlizrsE(t 30
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You can also use any internet browser software on a standalone computer and save the
downloaded page text (or html), if you do not have the direct network access on the
computer. A sample of the sounding file is given below.

<HTML>

<LINK REL="StyleSheet" HREF="/resources/select.css" TYPE="text/css'>
<BODY BGCOLOR="white">

<H2>06447 Uccle Observations at 00Z 05 Feb 2003</H2>

<PRE>
PRES  HGHT  TEMP DWPT RELH  MIXR DRCT  SKNT  THTA  THTE  THTV
hPa m C C % g/kg deg knot K K K
1000.0 22
990.0 104 1.8 0.2 89 3.94 250 10 275.7 286.6 276.4
981.0 172 -32.3 -32.3 100 0.26 285 21 242.2 242.9 242.2
969.0 258 -32.8 -32.8 100 0.25 300 29 242.6 243.3 242.6
955.0 359 -33.3 -33.3 100 0.24 302 32 243.0 243.7 243.1
935.0 508 -26.5 -26.5 100 0.47 304 35 251.4 252.8 251.5
925.0 584 -27.7 -27.7 100 0.43 305 37 251.0 252.2 251.0
865.0 1059 -34.9 -34.9 100 0.23 321 38 248.3 249.0 248.4
852.0 1165 -34.7 -34.7 100 0.24 324 39 249.6 250.3 249.7
850.0 1181 -34.9 -34.9 100 0.23 325 39 249.6 250.2 249.6
839.0 1271 -36.5 -36.5 100 0.20 330 39 248.9 249.5 248.9
826.0 1379 -38.3 -38.4 99 0.17 330 38 248.0 248.5 248.1
776.0 1807 -40.1 328 36 250.6 250.6
770.0 1860 -40.5 328 35 250.7 250.7
721.0 2307 -42.3 326 32 253.5 253.5
700.0 2506 -43.7 325 31 254.1 254.1
583.0 3715 -51.1 325 30 259.1 259.1
560.0 3976 -52.5 325 29 260.4 260.4
546.0 4139 -53.7 325 29 260.9 260.9
500.0 4700 -57.5 320 31 262.9 262.9
475.0 5021 -59.7 320 29 264.0 264.0
456.0 5277 -61.5 324 32 264.9 264.9
430.0 5639 -64.1 329 37 266.1 266.1
401.0 6065 -66.5 335 43 268.3 268.3
400.0 6080 -66.5 335 43 268.5 268.5
372.0 6518 -66.1 339 53 274.6 274.6
364.0 6649 -66.9 340 56 275.3 275.3
341.0 7040 -69.3 338 59 277.2 277.2
302.0 7761 -70.9 335 64 284.8 284.8
300.0 7800 -70.5 335 64 285.9 285.9
250.0 8890 -69.5 335 70 302.6 302.6
243.0 9059 -69.7 335 72 304.8 304.8
237.0 9208 -69.9 335 72 306.7 306.7
200.0 10220 -69.7 335 70 322.2 322.2
194.0 10401 -69.3 335 69 325.7 325.7
150.0 11930 -70.1 335 58 349.1 349.1
130.0 12770 -71.3 335 62 361.5 361.5
101.0 14252 -73.5 320 60 384.4 384.4
100.0 14310 -73.7 320 60 385.1 385.1
70.0 16390 -75.9 305 70 421.7 421.7
50.0 18320 -77.1 300 72 461.4 461.4
47.0 18675 -77.6 300 74 468.4 468.4
45.6 18848 -77.9 297 75 471.8 471.8
39.0 19743 -77.6 280 82 494.0 494.0
32.6 20770 -77.3 277 82 520.9 520.9
30.0 21250 -74.5 275 82 541.0 541.0
24.0 22559 -71.3 265 72 585.8 585.8
22.0 23070 -70.1 255 76 604.2 604.2
21.0 23343 -71.9 250 78 607.0 607.0
20.0 23630 -73.7 255 80 609.9 609.9
19.9 23659 -73.7 255 80 610.8 610.8
16.7 24689 -71.3 263 95 649.9 649.9
16.0 24945 -68.3 265 99 667.5 667.5
15.9 24983 -67.9 265 99 670.1 670.1
15.4 25174 -65.7 265 98 683.5 683.5
15.0 265 97

</PRE><H3>Station information and sounding indices</H3><PRE>
Station number: 6447
Observation time: 03020570000
Station latitude: 50.79
Station longitude: 4.34
Station elevation: 104.0
Showalter index: 10.38
Lifted index: 11.58
LIFT computed using virtual temperature: 11.58
SWEAT index: 108.78
Cross totals index: 22.60
Vertical totals index: 22.60
Totals totals index: 45.20
Convective Available Potential Energy: 0.08
CAPE using virtual temperature: 0.13
Convective Inhibition: -37.69
CINS using virtual temperature: -37.81
Equilibrum Level: 820.79
Equilibrum Level using virtual temperature: 820.76
Level of Free Convection: 829.47
LFCT using virtual temperature: 829.47
Bulk Richardson Number: 0.00
Bulk Richardson Number using CAPV: 0.01
Temp [K] of the Lifted Condensation Level: 244_45
Pres [hPa] of the Lifted Condensation Level: 954.48
Mean mixed layer potential temperature: 247.74
Mean mixed layer mixing ratio: 0.57
1000 hPa to 500 hPa thickness: 4678.00
Precipitable water [mm] for entire sounding: 0.66
</PRE>
<P><A HREF="/upperair/indices._html">Description of the indices.</A>

<pP>
<FORM>
<INPUT CLASS="button" TYPE="button" VALUE=" Close this window "
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onClick="window.close();">

<INPUT CLASS="button' TYPE="button" VALUE=" Select another map "
onClick="window.blur();">

</FORM>

<HR SIZE="1"><I>Interested in

<a href="http://www-das.uwyo.edu/new_students/index.htm"

target=_top>

graduate school</a> or an

<a href="http://www-das.uwyo.edu/PhysicsPlus.htm" target="_top">
undergraduate degree</a> in meteorology?</1>

<HR SIZE="1"><FONT SIZE="-1">

Questions about the weather data provided by this site can be

addressed to <A HREF="mailto: ldoolman@uwyo.edu'>

Larry Oolman (ldoolman@uwyo.edu)</A></FONT>

<HR SIZE="1">

<SCRIPT TYPE="text/javascript'>

<f--

window.focus(Q);

/7 ——>

</SCRIPT>

</HTML>

After performing the required corrections use the following controls in the “Pre-
processor” window:

pressed. If the user chooses to close the preprocessor window without updating the *IFF
file ALL THE CORRECTIONS WILL BE LOST!

Verify the current status of the corrections.

Updates the current *.IFF file (disk) with the performed corrections.
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6.2. Eccentricity correction

& Preprocessor g ]
[

baramekric eccentricity | refraction I timestamp | filker I

0,20+

0,15

0.10 -]

g 0.05-
o
5
i 0.00-]
-0.05 ]
-0.10 -]
|;@ ﬂ |J_R i)
® | by
015 T T [ T T T T
0 S0 100 150 200 250 300 360

Azimuth, deg

Figure 6.4 Pre-processor: Eccentricity Error Correction (this is a real GYRO ACP
eccentricity measurement)

The eccentricity correction tab selector contains the two following press-button controls:

©

Loads the eccentricity file (dialog)

Corrects the eccentricity (dimmed whenever there is no eccentricity data
file selected, or the correction is already done)

Press the “Select eccentricity file” control and select the file containing the radar
eccentricity data, generated using an eccentricity measurement with the RASS-S PTE v
6.0.3 or better: the toolbox RGI 59x recording (group “Special”, button “Mech”). The
correction file is created using the toolbox RGI 59x analysis, a practical example of the
eccentricity figure is given in Figure 6.4, the “Correct” control will become enabled once
the eccentricity data is loaded from the selected file. The radar selector

radl |+ Radar . C
must be set to the radar to which the selected eccentricity file

corresponds. Once the selected radar is corrected, the “Correct” control will be dimmed
permanently for the current preprocessing session. If a wrong correction was performed
just close the Pre-processor window, re-open it and repeat required corrections again.
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After performing the required corrections use the following controls in the “Pre-
processor” window:

Checks out the current status of the corrections.

Updates the current *.IFF file (disk) with the performed corrections.

6.3. Timestamp Analysis and Correction

I —
B2 Preprocessor g [}
rad1 [l] Radar
Earormnetric | Eccentricity Refraction Tirneskamp
[ Use Filter
Statistics
Tscan, s & scans  mean, ms sDy ms | A
Plot(Track) Messages - 725 0.00 325
Sectors Messages = o
Morth Messages - a M

360 -

325~ 4§
300~ 48
275~
250~
225-

0- 1 - T T T 1
11:06:13 11:50:00 11:45:00 12:00:00 12:20:59
time, him:s

Figure 6.5 Pre-processor: Timestamp Statistics and Correction

Based on the limited multi-radar data statistics the timestamp correction (correction of
the random timestamp error) always improves multi-radar (dual-radar) evaluation
results for the range accuracy. On the other hand investigating the radar plot (track)
message dynamics in time provides the powerful tool for the radar diagnostics and
troubleshooting.

The timestamp tab selector contains the following controls:

Runs timestamp analysis and statistics

Corrects the random timestamp error

~
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B e fiker Filter IN or OUT for the timestamp analysis selected messages (use

“Filter” window to create /modify the required filter. Radars in general produce
asynchronous messages for RFM (remote field monitors) and synthetic targets. These
data must be skipped for timestamp analysis. The timestamp error is calculated as
follows. Plot messages for a number of rotations are grouped to produce a linear
regression formula in order to measure the actual antenna rotation speed. Using this
value and the azimuth of the plot the ideal timestamp value can be obtained.
Asynchronous targets may significantly pull the measured antenna rotation speed away
from its true value and generate unwanted errors in the timestamp error measurement.

radl % | Radar . . :
— The radar selector is enabled for the timestamp analysis

is done separately for each radar.

azimuth vs. time || Timestamp analysis display type control

The “Statistics” indicator shows the timestamp statistical quantities, providing
immediate insight regarding the presence of plot, sector, and north messages, their
statistical parameters relative biases and so forth.

The graph indicator presents a graphical view of various timestamp parameters using
one of the following plot types (azimuth vs. time, error vs. time, error vs. azimuth, and
plot density vs. time). The time means timestamp, the error means timestamp error, the
plot density is calculated per scan. This later view is particularly useful to detect scan
based misses. Plot and sector messages are shown in the graph if they are present,
duplicated messages (multiple messages with the same content)

The timestamp display has a cursor and if the display cursor name option is enabled, the
cursor will produce the short info about the plot, containing radar ID, detection time, A
and C codes. For additional plot info data the “Plot Info” window must be active, its
content is updated with the plot data corresponding to the present cursor position.

The ”Correct Timestamp” control is dimmed till the timestamp statistics for the selected
radar is calculated.

The method for calculating the timestamp jitter is the following. It is assumed that the
antenna conducts a uniform rotation. Given that, the unwrapped plot azimuth vs. the
timestamp must be a linear function. Using typically a few rotations of the antenna the
linear regression fit (intercept and slope) are produced, the timestamp jitter (error) is
calculated as the deviation of the actual timestamp from the established linear fit. For
modern radar the timestamp jitter of 3-5 milliseconds standard deviation is a typical
result. Significantly higher timestamp jitter can be encountered, especially for the formats
that do not carry timestamp information. The timestamp is then produced by the
recording device, which depending on the data load may generate errors of around a few
seconds magnitude. Useless to say that such a data can not be used for any multi-radar
evaluation at all. Timestamp correction algorithm deduces the measured errors from the
actual timestamp value. Attention! The tool may not be able to measure the timestamp
errors comparable with or exceeding the time of the antenna revolution especially when
the total plot density is low, or traffic pattern vs. azimuth is very restricted due to the
mountains for example. However this kind of errors can be visualized using the “XY
display” window taking advantage of the scan number values calculated by the tool as
explained further.

=
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Timestamp accuracy is very important for multi- (dual-radar) analysis, for timing error
becomes the positional error. This error might seem to be less critical than the other error
types discussed in this manual. Nonetheless one must realize that the timestamp jitter of
100 millisecond (standard deviation), is typically converted to 2-5 m random range error
depending on the radar range accuracy and rotation speed of the antenna.

After performing the required corrections use the following controls in the “Pre-
processor” window:

—F
H Updates the current *.IFF file (disk) with the performed corrections. If
the user chooses to close the preprocessor window without updating the *.IFF file ALL
THE CORRECTIONS WILL BE LOST!

Checks out the current status of the corrections.

6.4. Timestamp Analysis and Correction: Typical Cases

Radars often produce asynchronous messages (remote field monitors and asynchronous
synthetic target messages are often asynchronous i.e. their timestamp and azimuth don't
match according to the antenna rotation speed). Asynchronous targets may significantly
deviate the measured antenna rotation speed from its true value and generate unwanted
errors in the timestamp error measurement. THESE DATA MUST BE SKIPPED FOR
TIMESTAMP ANALYSIS! (for details see further Filter Editor Utility)

Below several typical examples of timestamp analysis are given.
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Figure 6.6 Pre-processor: Timestamp Statistics Display Types: a) Azimuth vs. time (both
target messages and sector messages are present), b) Timestamp error vs. time, ¢)
Timestamp error vs. Azimuth, d) Plot per scan vs. time (a number of “empty scans are
visible, this type of the radar malfunctioning is extremely hard to spot on PPI).

The timestamp display has a cursor and if the plot info window is active, the current plot
(track) information can be viewed.

Performing timestamp statistics (pre-processor) is directly beneficial for both types of the
analysis (MONO and DUAL). First of all the user should ascertain the integrity of the
recording, should the stream be interrupted (a number of empty scans), the reason for
such an event(s) should be established prior to conduct further analysis.

The method for calculating the random timestamp error is the following. It is assumed
that the antenna conducts uniform rotation. Given that the unwrapped plot azimuth vs.
the timestamp must represent a linear function. Using data of a number of antenna
rotations the linear regression fit is produced, the timestamp random error is calculated
as the deviation of the actual timestamp from the established linear fit. For modern radar
the timestamp error of 3-5 milliseconds (in terms of standard deviation) is a typical
result. A significantly large timestamp error was encountered on a number of radars, and
an example with the 80 milliseconds standard deviation can be observed for example on
“rad2” in “CFG1” demo evaluation folder. Timestamp correction algorithm deduces the
measured errors from the actual timestamp value. Attention! The tool may not be able to
accurately measure timestamp errors comparable with the period of the antenna
revolution. However this kind of errors can be visualized using the Mono Display, taking
advantage of the scan number values as explained further. Timestamp accuracy is very
important for multi-radar analysis, for timing errors are converted to positional errors.
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This error might be less critical than the others nevertheless one must realize that the
timestamp jitter of 100 ms (in terms of standard deviation) is typically converted to 2-5 m
random range error depending on the radar range accuracy and rotation speed of the
antenna. Even if this error is not corrected in Pre-processor the user will typically have
more insight in problematic cases, where not only the general statement about the
problem is to be done but also the underlying reasons for the malfunctioning must be
found.

6.5. Refraction correction

Edition 1.0 2004-02-07
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Barometric | Eccentricity Refraction | Timeskamp Barometric | Eccentricity Refraction | Timeskamp
[] correct Data [] correct Data

Range correckion, m Range correckion, m
8.0 -l1.2
3.4 -1.0
-16.4 0.8
-13.4 0.6
7.5 0.3

HiE HE

(R [ I ] ] [ | i ' ' | '
0 25 S0 75 100 125 150 175 200 zZ2S 250 Z7S 0 10 20 30 40 S0 &0 70 B0 9z

range, MM range, MM

Figure 6.7 Pre-processor: Refraction Error Calculation and Correction (Left: example of a
considerable error, Right: example of a minor error)

The Pre-processor Refraction Correction Tab contains the following controls:

Calculates the refraction range error for the selected radar

Correet D3t phable the refraction correction. If the flag is set pressing the previous

control will correct the range field of the internally used data structure (copy of the IFF
file structure).

Refraction of the radio waves in the atmosphere is due to the exponential change of the
refraction coefficient with height. In the result the radar beam is not straight but slightly
curved downwards, so that the range readings are slightly overestimated because range
is measured along a curve, not along the straight line between the two points in the 3-D
metrics. Very often this error doesn’t exceed a few-meter level, but for ranges of around
250 NM, the error may grow up to around 30m, which if not taken into account,
produces wrong estimates for the systematic errors (range bias and gain), see an example
below. The magnitude of the correction is shown using the color scale, so as can be seen
errors are significant even for shorter ranges, thus for 150 NM the typical correction is
about 7-13m depending on the elevation angle. The correction is computed based on the
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CRPL model atmosphere (CRPL Central Radio Propagation Laboratory of National
Bureau of Standards). First, successive layers of the atmosphere are approximated, then
refractivity is computed for each set of layers. The model assumes the exponential
decrease of the refractivity with height. It is likely that the local atmospheric conditions
are often significantly offset from the standard, so that the refractivity coefficient is a
subject of temperature, humidity and pressure.

The gradient of the air density in the atmosphere produces the gradient of speed of light
and is responsible for the atmospheric refraction. The main effect is that the radio-waves
travel along slightly curved downwards trajectories. This produces an error in elevation
angle and range. The effect is negligible for all but low elevation angles and long ranges.
Using a stratified model for the atmosphere recurrent formulae allow evaluating the
range error as follows. The refractive index of the troposphere is approximated by

N(h) = Nsexp(— g) M

where Ng = 313. Iterative process based on CRPL model with number of layers y =16.

After performing the required corrections use the following controls in the “Pre-
processor” window:

—F
H Updates the current *IFF file (disk) with the performed corrections. If
the user chooses to close the preprocessor window without updating the *.IFF file ALL
THE CORRECTIONS WILL BE LOST!

Checks out the current status of the corrections.
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7. RCM: Filter

The “Filter” window contains controls and displays to create new (edit existing) filters,
create and modify temporary filters. The utility is global and applied everywhere where
the “Use Filter” is pressed, i.e. in the main window (MONO- and DUAL- tabs), and
preprocessor. The “Filter” window contains the following controls:

@ Load an existing filter. You can locate filters everywhere
you want on the hard disk, but there are two places where they logically belong. General
filters such as status bit-wise filters should be stored in “RC\filters” subfolder.
Evaluation oriented filters might be stored in “RC\EVALUATION \filters” subfolder.
Every time you start the software the last used stored on the disk filter is revoked.

&

Add a Boolean sentence. Adds a sentence according to
the current Field, Boolean operator, Condition, and Value.

Save the current filtering content as a file

Delete the selected Boolean sentence. The selected

sentence is highlighted.

AND i Boolean operator (available operators: AND, OR, XOR)

Timestamp L Filtering field (available fields: Timestamp, Track Nr,

Scan Nr, S-address, A-code, C-code, Status, Status2, Range, Azimuth, Cubicle)

= I Condition (available conditions are: less, less or equal,

equal, equal or more, more, not equal)

LD Value (depends on the Filtering Field type, can be cross-
referenced with the XY display and pre-processor cursors, if these windows are open,
otherwise the value can be typed in manually). The “Timestamp” field invokes 2 value
field (beginning and end of the recording see below)

4 06
¥l 11:06:13.04

3 1nz1ss.1z
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F . [~
Filter g |
@ El E 5 C:iProgram Files\Intersoft ElectronicsiRASS) g;ﬁf:rar;::gf
CAMPAIGN'I,GeneraI'I,RC'I,CFG1'I,F|Iters'l,testn1509—

Coverage
Correct

AND [+ A Code [ae] | == (s 5050 False plot
. Reflzctian

Cubicle

%, WM

i, WM

C,FL

Mil ernergency
o= { il icerit
& MODE S Crata

0.00 5 0.00 RFm
= 0 Simnulated
- RA_Present (BDS 30)
SPI
Hijack 7700
[and] & Code greater 2734 [A] Radio Fail 7600
[and] & Code less | equal 5050 Emergency 7500
S5k detect
PSR detect
Plat
Track
Garbled 5
Garbled 2
Garbled 1
Garbled 30
Garblad C
Garblad A
Valid 5
Walid 2
Walid 1
Walid 20
[v] Walid <
Walid &

ENTIENTIE NS

Filter Contents

Figure 7.1 Filter Editor Utility

The filter is designed to filter IN(OUT) groups of plots (tracks), and not filtering
individual plots (tracks) based on the source file information. Post-filtering i.e. filtering
options available after performing the analysis (object correlation etc.) is not available in
this version, see next RASS-R release for updates.
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8. RCM: Mono-radar Evaluation

8.1. Progress Monitor

Whenever a process started with MONO- evaluation mode time consuming tasks are
monitored with popping-up Progress window. If you press Stop control, the current
process will be stopped and the current statistics results as well as the Tabular Pd
displays will show arbitrary data. You can restart the stopped process. You can close the
window. It will reappear when performing the next processing (not recommended).

b b
Progress g Progress g
Processing S5R. PSR data Applying Coverage
EEEEEEEEE EEEEEEEEES

Figure 8.1 Progress monitor (examples)

8.2. Mono-radar Evaluation Setup

In the MONO-radar evaluation mode the MONO Tab of the main window will be
enabled. The MONO Tab contains a number of controls and Sub Tabs as presented
below:

“Run mono” start the mono-radar evaluation process according
to the selected radar.

“Apply Coverage” using the specified coverage volume (see

further)

dz2 v . . .
ra — Selects a radar from the configuration setup list

B Use Filter Use the current filter content. Can be created and edited via the
“Filter” window (see RCM: Filter for details)

lse Coverage
only)

Use the current coverage information (required for Statistics

8.2.1. MONO-evaluation mode: Radar

\
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[ Radar Comparator ¥1.0.2 (Unregistered) E] m]
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SETUP eile] | DuAL
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radz  [w] [ UseFiter Use Coverage EI

Radar | Parameters | Statistics | Tabular Pd Display

Coverage Yolume

>

Parameter | walue
radar ID radz
0.z latitude, deg S1:08:42. 760
45,01 longitude, deg  0:11:23.65W
height, m 61,60
oo | revolution, s 3.81
€S, deg 45.00
range min, MM 0,25 [

Max range, NM 4.0
Min range, MK

Max elevation, deg
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Max height, m
Min height, m

L1 o L L L
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=
| 45.00
[ 0.z
e
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Screening angles
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& i-ﬂl
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%, WM

Figure 8.2 MONO-radar evaluation Tab: Radar

o Minimum Range [NM] is taken from the radar parameter file (*.RDB), but can be
modified for as long as the selected radar is analyzed. Selecting another radar will
rewrite the parameter using the parameter file of the radar.

) Maximum Range [NM] is taken from the radar parameter file (*.RDB), but can be
modified for as long as the selected radar is analyzed. Selecting another radar will
rewrite the parameter using the parameter file of the radar.

J Maximum Elevation [deg] represents the cone of silence COS value is taken from
the radar parameter file (*.RDB), but also can be modified.

o Minimum Elevation [deg] default value is -0.25° can be modified by the user

. Maximum Height [m] default value is 15000 m (can be modified in the current
evaluation session)

o Minimum Height [m] default value is -1000 m (can be modified in the current
evaluation session)

o Screening angles is the screening angle vs. azimuth and range diagram of the
selected radar.

J Table of the radar parameters is a look-up-table imported from the radar
parameter file (*.RDB)

The above parameters are determining the radar coverage volume. To recalculate the

current Pd and codes probabilities result change the volume definition (minimum and
maximum range, height and elevation) and press the “Apply Coverage” control.

8.2.2. MONO-evaluation mode: Parameters
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Radar Comparator ¥1.0.2 {Unregistered) E]
= Wi (O
SETUP MONG |

. O
vad2  [+| [] UseFiker Use Coverage E

Radar Parameters | Statitis | Tahular Pd Display

Object Correlator
Extrapolate plots
History Length

10.0
20,01

Origin Approach Range, NM
Range Offset, MM

Randam Azimuth Error, deg
Azimuth Error with Range, 1jmM
MODES Trajectory Gap

SSR Trajectory Gap

IRl el L [ [ L e L L L

Non-Correlated Length
Split Plats

Delta Azimuth, deg
Delta Range, MM
Delka Timestamp, s

[Enarnaens

AMCIERE) (MANCEEERN

Pd

C-code Incorrect threshold, m

Minimurm Murmber of Plats For
Trajectory Statistics

PSR minimum range, i

[ETIETY

0.0

[ETITI

PSR maximum range, NM 34,0

Figure 8.3 MONO-radar evaluation Tab: Parameters

. Extrapolate plots - a number of plots (missed) appended to an established
trajectory. These plots are calculated using the current 3D heading of the AC.
o History Length — a number of plots used to calculate the current heading of the
AC. Used to calculate extrapolated plots at the beginning and the end of a trajectory.
o Origin Approach Range [NM] — the range band where the next plot can be
expected to have any azimuth (applicable for the vicinity of the radar origin when a fast
moving target may produce azimuth change of about 180 degrees or greater.
The following three parameters are designed to model the random azimuth error in general
using the formula 0 ,, = 0 5,0 + ?(R—R;) 2 where

. Ro is the Range Offset [NM]
. O a0 is the Random Azimuth Error [deg]

. « is the Azimuth Error with Range [NM]
. MODES Trajectory Gap — a parameter setting the maximum MODES trajectory gap

bridged by the program

o SSR trajectory Gap — a parameter setting the maximum SSR trajectory gap bridged
by the program

J Non-Correlated Length — is the minimum number of plots associated to a

trajectory considered as being true plots.

Three following parameters are dedicated for detection of the split plots:
. Delta Azimuth [deg]
. Delta Range [NM]
. Delta Timestamp [s]
. C-code Incorrect Threshold [m] — the height difference between the predicted by
the C-code reconstruction and actual C-code?
o PSR Minimum Range [NM] - is the minimum range where PSR plot can be
expected (used for PSR statistics only). Default settings for maximum and minimum
ranges for PSR and SSR antenna are identical, when it is not the case specify explicitly
PSR ranges.

2 Accounts for the azimuth random error increase with range for mono-pulse radar
3 This is done due to the absence of the absolute reference. Strict evaluation of this parameter is only possible with synthetic
scenarios (for example availablein RASS-S 6 RES)
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PSR Maximum Range [[NM] ] - is the maximum range where PSR plot can be

expected (used for PSR statistics only). Default settings for maximum and minimum
ranges for PSR and SSR antenna are identical, when it is not the case specify explicitly

PSR ranges.

8.2.3.MONO-evaluation mode: Statistics

Radar Comparator ¥1.0.2 {Unregistered)

=)

ﬁ

SETUP

MONG

radz (%] [ UseFier Use Coverage

Radar | Parameters

Statistics

@ wnis [0
I

DUAL

Ol=H

| Tabuar P Dispay

Parameter

| Count

IENEEES

PSR

55R

CHME

MODES

Validated A-code

Validated Correct A-code
Validated Incorrect: A-code:
Validated C-code
Validated Correct C-cods
Validated Incorrect C-code
MISSED PSR
<] m

26591
100512
100512
o
100440
1003589
51
100096
100063

99.93
99,88
0.05
99.59
99.55
0.03

Random Error Diagram

1507

1004

Rangs srror, m

oot [ || L@

Azimuth error, deg

e
02y

Figure 8.4 MONO-radar evaluation Tab: Statistics

Contains plot (track) statistics as well as the Pd and code probabilities required by ICAO
document 8071. Most of the positions have straightforward meaning. For PSR statistics
and probabilities you need to specify the minimum and maximum range for PSR see

DUAL-radar evaluation Tab: .

8.2.4.MONO-evaluation mode: Tabular PD Display
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Radar Comparator ¥1.0.2 {Unregistered) E]
@ wniows (O

SETUP MONG | DUAL

— — 0
vad2  [+| [] UseFiker Use Coverage E

Radar | Parameters | Statistics Tabular Pd Display

K-axdis bins s ;200‘0 I
Y-axis bins s Qs:u
IMinimurn kr Plaks g'ﬁ a7
@ ﬂ 96.0
wy ~ ssR [w] @ [oso (W

¥, K

-84 -73 -62 -50 -39 -28 -17 -60 611 22 34 45 56 67 B4

Figure 8.5 MONO-radar evaluation Tab: Tabular Pd Display

The tabular Pd views can be calculated separately for each type of the plot.
Contains the following controls and indicators:

Recalculate the coverage (probabilities and the tabular Pd

charts). Use the “Pre-processor” first to correct for the barometric error and so to correct
screening angle diagram info.
¥ ] . . :
ad Selects the required type of the diagram (XY, Azimuth vs.
Range, and FL vs. Range (vertical))

S5R [we]

100.0
99.0
95.0

97.0
6.0

o0 . Color-Magnitude Scale (the Pd Values and Colors can be
modified and hold for the current session)

Type of the plot (track) data to be used for the analysis

e X-axis bins (to produce the tabular result)
e Y-axis bins (to produce the tabular result)

¢ Minimum Number of Plots. A cell with the total number of hits less that the
specified is not taken into account for the tabular result, the cell is shown empty.

e The following display types are available:

o
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a) XY tabular display
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b) Range-Azimuth tabular display

-axis bins IS
¥-axis bins IS

Mirimum b Plots 5 50

Vertical [+] SSR (v

O S A T O N S S S
12 23 35 47 59 70 82 94 105 117 120 140 152 164 175
Rangs, NM

c) Range-Flight Level tabular display

Figure 8.6 Tabular Pd Display Types
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8.2.5.MONO-evaluation mode: Trajectory Based Info

O

Press the “Expand Window” control (upper right corner of “MONO” Tab) to

view the trajectory based information. The main window will stay on the top until the
expanded part is closed.

= Radar Comparator ¥1.0.2 (Unregisterad) E] m]
@ Windows @ Trajectory Based Info
o ID | S-Address | A-code| Tracklr| StdR, m| Std Az, deg| Detected | Missed | P[]
SETUP MONO: | DUAL 14 0 427 0 9.6 034 331 4 S8l |
= 14 o M 0 985 003 2 4 08.81
radt  [v] [ useFiter [7] Use Coverage EI 50 7332 0 184 003 113 1 0,12
Radar | Parameters | Statisties | Tebular P Display 1 S I 34 2 fa.42
17 @m0 1247 0.051 sa 2 96.67
Coverage Volume 8 o 6656 0 1.5 0.0% 460 2 99.57
Parameter | Valde ~ 10 72z 0 105 0.03 77 1 98,72
Masx rangs, NM ] et D pry I 5620 0 932 0061 79 1 98,75
Min rangs, NV i Jathude, deg  SLOS0AZN | = 21 o 30 1208 0,043 a5 1 98,96
Max elevation, de b longitude, deq  0:12:51 68w 2 |0 g5 |0 Wi | W0 7w f 63 72
18 1 e
) H revolution, s 6.19 - - :
FREDm RS | | = % 0 2333 0 994 0,055 68 4 9444
Min height, m A 100 e BM 0,25 v % 0 §70 0 1746 0.026 177 1 39,44
23 0 753 0 10,45  0.03 261 1 99.62
Screening angles a0 6743 0 10,69 0,045 11t H 98,23
al o 5605 0 969 0.028 206 1 90,52
® o 2150 0 10,31 0,048 232 2 99,15
@ 0 2177 o 0.6 0,04 1 z 99,15
3@ 0 a4 0 10,10 0,049 255 1 99,61
s 0 s 0 13.12 0,03 50 1 98,39
0 MA@ 1542 0.0% 1 1 5839 (v
<] I &)
DEEE@ e
Plot List
© 11:17/57.01 sc 344 5 0 A 3720 C 226 R 89,7 Az 264.4 % -89.5 ¥ 8.7 [
© 11:40:22.01 5c 050 A 372 C 286 R 85,3 Az 3.0 X 346 ¥ 10.3
© 11:11/50,70 50050 A 4427 C 160R 93.1 Az 76.5 X 905 ¥ 21.7
(]

Figure 8.7 MONO-radar evaluation Tab: Trajectory Based Info

The trajectory based info is routinely calculated in the MONO- mode which can be very
useful to detect AC with anomalous Pd, large random errors etc. This kind of anomalies
usually doesn’t have anything to do with the radar malfunctioning, but related to the
transponder problems. This type of the problem can also be demonstrated with the Track
Analysis Toolbox (RASS-R). Trajectories with abnormal statistics in common airspace
with the other trajectories with “normal” statistics must be carefully handled and should
be filtered out to obtain objective radar performance figures. However this type of the
filtering must be performed with precaution without compromising the measurement
objectivity and trustworthiness.

The user may want to store some plots (group of plots) as text for reporting. The
following controls are available:

+|

&

B

Edition 1.0 2004-02-07

Add a plot info addressed by the cursor in XY mono-display

Remove the selected plot info record

Get the list of non-correlated (false) plots

Delete all the records

Save the plot info file (fill in comments if required)
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Comments: Add text comments to the stored file.

The mono-radar evaluation program routinely performs the plot-to track correlation. As
a result misses are calculated along with a number of plots that could not be correlated
with the existing tracks: non-correlated (NC) plots. User can create a list with specific
plots he wants to report. For this purpose he can use the above controls to add (delete)
records and save these as s file. The selected list might look like this.

|E| m ’E Comments  radz False plat lisk

Plak Lisk

1101453141 sc 050 A 177777 CO5 R 64,5 Az 260,58 » -117935.4 ¥ -19161.6 ”
12:05:14.155c050 & 1732 C49 R 62.1 Az 245.7 & -104523.6 ¥ -47430.3

11:39:57.30sc 035 0 & 177777 CS0R 59.2 Az 314.8 » -77846.6 ¥ 77251.8

12:07:29.24 sc 03 0 & 3000 C 49 R 558.7 Az 315.1 & -76665.7 ¥ 76960.3

11300257 sc 05 0 A 6320 C 26 R 47,8 Az 322.2 1 -04246.2 ¥ 69540.5

11:24:42,67 5c 050 & 40 C 270 R 65.9 Az 356.1 x -8214.6 ¥ 121521 .5

11:07:56,28 sc 03 0 A 5512 C 69 R 37.9 Az 10.4 ¥ 126449 ¥ 69093.2

11:18:03.97 sc 030 A2 CA9 R 57.5 Az 171.1 » 16543.9 % -105132.1 bl

HEBBHBBHHBHB

Figure 8.8 Plot list control for special case reporting

2/21/2005 12:09 PM

C:\Program Files\Intersoft Electronics\RASS\CAMPAIGN\General\RC\CFG1\S4\rad2.s4

rad2 false plot list
11:14:31.41 sc 0 S 0 A 177777 C 55 R 64.5 Az 260.8 X -117935.4 Y -19161.6
12:08:14.15 sc 0 S 0 A 1732 C 49 R 62.1 Az 245.7 X -104823.6 Y -47430.3
11:39:57.30 sc 0 S 0 A 177777 C 50 R 59.2 Az 314.8 X -77846.6 Y 77251.8
12:07:29.24 sc 0 S 0 A 3000 C 49 R 58.7 Az 315.1 X -76665.7 Y 76960.3
11:34:02.57 sc 0 S 0 A 6320 C 26 R 47.8 Az 322.2 X -54246.2 Y 69840.8
11:24:42.67 sc 0 S 0 A 40 C 270 R 65.9 Az 356.1 X -8214.6 Y 121521.8
11:07:56.28 sc 0 S 0 A 5512 C 69 R 37.9 Az 10.4 X 12644.9 Y 69093.2
11:18:03.97 sc 0 S 0 A 2 C 69 R 57.5 Az 171.1 X 16543.9 Y -105132.1
11:52:56.43 sc 0 S 0 A 11 C 287 R 41.0 Az 167.2 X 16695.1 Y -73554.4
11:18:57.38 sc 0 S 0 A 1426 C 65 R 53.6 Az 168.4 X 19996.7 Y -97213.7
11:44:45.21 sc 0 S 0 A 5030 C 102 R 29.9 Az 158.6 X 20175.3 Y -51535.8
11:51:47.85 sc 0 S 0 A 4102 C 237 R 57.2 Az 158.6 X 38541.0 Y -98449.3
12:11:30.28 sc 0 S 0 A 177777 C 25 R 35.9 Az 59.1 X 57025.0 Y 34149.8

Figure 8.9 Example of the stored file

8.3. MONO-display

Press the “Windows” control and select “mono display” option to open

the XY display for mono-radar mode, as given in Figure 8.10

The display can be resized, minimized, and maximized. The settings will be stored for
the future use in the CONFIG.RC file.
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#ono Display : rad1 B@

24 ey
@

-14::|.|:| -13::\‘\3 -100,0 -40.0 1|:||£|.|:| 21 140.0 IE-EI.I:I 175.5

Figure 8.10 XY MONO Display

Press the “Display Configuration” control and select displayed data
series and options
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max range circle
airpork

FUnvay
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false plot

A-code swap
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plat
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Configure Display g mll| X Configure Display E] | 2 Configure Display g | 5%
Data Series | Colars | Shart Keys | Data Series Colars | Shart Kewvs I Data Series Colars Shart Keys
Configure display =
] =
Uniks NM G Current Key
i“U_ map F6

Default Relief Color [l

Display Relief

Conktrask
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Scals

Cancel

oK Cancel
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Figure 8.11 XY MONO Display: Configuration Window

The “Data Series” Tab contains the following controls:

Urits NM =)

Miles

following data series:

map
max range circle
airpork

FUMEY

Map
content

Maximum Range Circle
Airport
Runway

Miss out coverage
coverage volume

Miss
bit

False plot
shorter than specified limit see

A-code swap
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Units can be set to meters, kilometers, and Nautical

The displayed data series control containing the
Displays the map with geographical and country based

Displays the circle of the radar maximum range
Displays the airports
Displays runways

Marks up misses occurred outside the specified

Displays all the misses independent from the coverage

Displays plots and/or trajectories with the length

Displays occurrence of incorrect A-codes
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Plot out coverage Shows the plots (tracks) that declared “out coverage”
based on the specified coverage volume.

Plot Show all the detected plots (tracks)
Selected Highlight the selected with the cursor trajectory

The relief colors and contrast, the graph scale and background colors can be changed,
these settings can be stored for the future. The types of the presentation: colors, point and
line styles are selectable. The user may select only a few data series to show in the XY
display. This feature makes the analysis more efficient.

There are a number of useful short keys available to invoke the “Configuration Menu”
and the cursor motion functions. The default settings are assigned to the following
functional keys:

F6 Invoke the display Configuration Menu
Home Bring the cursor to the center

Left Move the cursor in time one scan backward
Right Move the cursor in time one scan forward

The “Color” Tab contains the following controls:

Display Relief To display relief in the background of the

display
Default Refief Color [l To set the relief color to default (BLUE)
Contrask | [ |

To modify brightness and contrast
Three Color Boxes to be used respectively for Scale, Background and Relief. Not all the
settings are possible, for example if the “Display Relief” control is ON the “Background”

color is set to BLACK (0), similarly if the “Background” color not equal to BLACK (0)
disables the “Display Relief” flag.

The “Short Keys” Tab can be used to configure short keys.

The Configuration Menu is the modal dialog window, you must close it in order to
access XY display window again.
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9. RCM: Dual-radar Evaluation

9.1. Progress Monitor

Whenever a process started with DUAL- evaluation mode time consuming tasks are
monitored with popping-up Progress window. If you press Stop control, the current
process will be stopped and the current statistics results as well as the Tabular Pd
displays will show arbitrary data. You can restart the stopped process. . You can close the
window and it will reappear when performing the next processing (not recommended).

Progress g

Processing S5R. PSR data

% |

-
-
Progress

BEX]

Applying Coverage

Figure 9.1 Progress monitor (examples)

9.2. Dual-radar Evaluation Setup

Radar Comparator ¥1.0.2 {Unregistered)

NE )

ﬁ

radl

[T windows ()]

SETUP | MONO DUAL
) vadt (v O vssrier 18]
Process | Accuracy Estimate | Random Errors & Residual |
Maximum Iterations 3 15 @
Systematic and Random Errars
radl rad3
Samples
Radar Offsek, MM
Range Bias, m
Range Gain, ppm
Azimuth Bias, deg
Time Bias, ms
Randam Range Error, m
Random Azimuth Error, deg
Lacked Parameters
knawn Errars E EI
radl rad3
Rangs Biss, O O
Range Gain, ppm O |
Azimuth Bias, deg L] L]
Time Bias, ms O
Accuracy Auto
Random Range Errar, m
Randam Azimuth Errar, deg

Figure 9.2 DUAL-radar evaluation Tab: Process

In the DUAL-radar evaluation mode the SETUP and DUAL Tabs of the main window
will be enabled. The DUAL Tab contains a number of controls and Sub Tabs as presented

below:
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E Start the dual-radar data correlation process, i.e. plot (track) association
to the aircraft trajectories. When the correlation process is finished the Table Systematic
and random errors will contain numbers of samples for each radar, and radar offset
[NM]. Enabled when two different radars are selected.

Starts the process of computing the systematic errors. The process is
iteratively cycled till either the maximum number of iteration or convergence criteria is
reached. In each iteration the following systematic errors are evaluated: range bias, range
gain, azimuth bias and relative time bias. The plot (track) data of each radar is corrected
each iteration for the current estimates of the systematic errors. The control is disabled
until the dual-radar data are correlated.

di ] . . .
r Al Selects the reference radar from the configuration setup list
rad3 | . .
— Selects the radar under test radar from the configuration setup
list
B Use Filter Uses the current filter content. Can be created and edited via the

“Filter” window (for detailed filter operation see RCM: Filter)

9.2.1.DUAL-evaluation mode: Process

The MONO Process Tab contains the following controls:

RELC

+ Add the current results (Systematic and Random Errors) to a log. The log
window pops-up with recent log data. The content is rewritten each new session.

=

Record the current result to a log file that contains comparative results of
mparative evaluation for different radar pairs

-
=
™
o
Q

Read the contents of the current log file

View the current log file

|51

Copy and paste the current systematic errors result into the respective

Known Errors "'

radar fields

-

radl
Range Bias, m |:| |:|
R.ange Gain, ppm |:| |:|
Azimuth Bias, deg F ]
Time Bias, ms Fi
Accuracy Auto

Random Range Error, m
Random Azimuth Error, deq
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The “Known Errors” table may be useful when performing analysis of two closely
located radars. In such cases the algorithm for systematic errors determination might not
converge to the right values, because the computation matrix contains dependent
parameters, so that the absolute measurement can’t be performed. Then the following
technique is recommended. One of the radars (for example radl) should be compared
with the third radar (rad3) having representative common coverage and offset from the
radar under test not closer than 20NM. The obtained biases (systematic errors) for the
radar (radl) then can be pasted into the “Known Errors” table and fixed using the
corresponding checkboxes[¥]. The radar (rad2) then will be evaluated in respect to (radl),
the measurement will be relative. Alternatively the known parameters can be input
manually originating from other types of measurements, manufacturer specifications etc.
Relative measurement has several limitations:

e If the known values are far from being the correct approximation for the
systematic errors of the radar, the obtained results are corrupted.

e Random errors tend to be equally redistributed between the two radars in
question, so that only statements of the following nature are strictly feasible.
Assuming that one of the radars (for example radl) is not worse than cR; and
oAz, the radar under test is not worse than R, and cAz,. Of course such
statements are always possible if the radar in question is compared to a radar
with much better accuracy.

3 Radar Comp ¥1.0.2 (Unregistered) =)

@ EIREEE @

SETUR | DUAL

radl - rad3 w| Il UseFileer EI El

Process | Accuracy Estimate | Random Errors & Residual |

Maximurn Tterations g 15 @

Systematic and Random Errors
radl rad3

Samples 69232 107905
Fadar Offset, MM * 25.03
R.ange Bias, m

Range Gain, ppm

Azimuth Bias, deg

Time Bias, ms

Randam Rangs Error, m

Rrandom Azimuth Errar, deg

Locked Parameters

Known Errors
radl rad3
Fange Bias, m
Range Gain, ppm
Azimuth Bias, deg
Time Bias, ms
Accuracy Auto

= oo [«
oooo ([#]

Random Range Errar, m
Randam Azimuth Errar, deg

Figure 9.3 DUAL-radar evaluation Tab: Process (data have been correlated)

Table Systematic ands Random Errors contains the following entries

o Samples — number of plot (track) correlated messages for each radar

o Radar Offset, NM — distance between the radar origins

o Range Bias [m] — additive range error for each radar

. Range Gain [ppm] — multiplicative range error for each radar expressed in10-

) Azimuth Bias [deg] — azimuth misalignment error for each radar

. Time Bias [ms] — relative time bias (the bias of the radar under test vs. the reference
radar)

. Random Range Error [m] — range accuracy of each radar (in terms of the standard
deviation SD)

|
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o Random Azimuth Error [deg] — azimuth accuracy of each radar (in terms of the
standard deviation SD)
o Locked Parameters — the user can lock any of the 7 parameters corresponding to

the selected systematic error of the radar. In this case the program will fix this parameter
according to the value specified in the table “Known Errors”. This method is required to
analyze closely spaced radars, and co-located radars.

o Accuracy Auto is a control determining how the trajectory is reconstructed, if set
off the trajectory reconstruction is performed based on the specified estimates for range
and azimuth random errors (see Table “Known Errors”). Otherwise the program will
calculate the estimates based on the algorithm of minimization of AC speed noise.

9.2.2.DUAL-evaluation mode: Accuracy Estimate

The Tab “Accuracy Estimate” contains accuracy estimates for the reference radar and
radar under test evaluated on MONO-radar basis using only plots located in common
coverage of both radars. These can also be used as the known accuracy estimates if the
“Accuracy Auto” flag set off. On the other hand this is a quick independent check of the
order of magnitude of the radar accuracy. In most cases these are very close to the
DUAL-radar evaluation results. In cases of doubt the radars in questions should be
processed also completely in MONO-radar mode in order to produce alternative
measurement.

B radar c ¥1.0.2 (Unregistered) =)

@ EIREEE @

SETUR | DUAL

radl - rad3 w| Il UseFileer EI |

Process  Accuracy Estimate | Random Errors & Residual |

1501
radl Samples 69442

100-] StdR, m 18.01
stdaz, deq|  0.036

range, m

-100-|

B S e S B
03 -0.2 01 00 01 0.2 0.3
azimuth, deg

150
rad3 samples 109478

100 SR, m 12.66
) Stdaz, deg|  0.035

range, m

-100-|

-150 I 1 T 1 1 1 1
0.3 0.z 0.1 00 01 02 0.3
azimuth, deg

Figure 9.4 DUAL-radar evaluation Tab: Accuracy Estimate

9.2.3.DUAL-evaluation mode: Random Errors and Residual

The “Random Errors and Residual” Tab contains indicators showing the convergence of
the minimization process, and random range and azimuth errors diagram

e Residual [m] is the average XY distance between two plots corresponding to the
selected radars taken at the same time

e Speed noise [m/s] is the standard deviation on the speed noise taken for all
reconstructed trajectories (illustrates the quality of the reconstruction). Setting
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“Accuracy Auto” to ON will effectively minimize this parameter. Typical value for
this parameter for modern radar is within 3 m.

The Error scattering diagram has the cursor which is cross-linked with the “XY display”

cursors and “Plot Info” contents. This feature might be useful to investigate occurrences
of large errors.

3 Radar Comp ¥1.0.2 (Unregistered) =
& widows | [O)]
SETUR | MOND DAL

radl [+ rad3  [w| [l UseFiter EI

Process I Accuracy Estimate  Randam Errors & Residual |

180.0

Residusl

1600 43 m

1400 Speed hoise
£ 22508
< 1200 s
s
7 100.0
&

80.0

£0.0

40.0 [ ] [l I 1 I

a 5 w15 2 B’ W

150

Tkerations

100

R 4|

-
ol

0 1 sy
. 1 22y

-150- g g T T 0 1

-0.3 -0.2 0.1 0o ol 0.z 0.3

Azimuth, deg
[ ]

Figure 9.5 DUAL-radar evaluation Tab: Random Errors & Residual
9.2.4.DUAL-evaluation mode: Random Errors and Residual

There are two types of logging functions available for the results in DUAL Radar mode.
RELC

Press the “Log results” control to store the current content of the Errors
table. When you press the control next time the current log will be appended by a new

result. The associate Log window is open where the user can inspect and compare
results. This log record is not stored to the disk.

Log Dual [Z] |

ﬂ_ﬂ " radl =4 rad3 =3
Samples BIZ3Z 107907
Radar offset, MM &3 25.03
Range Bias, m -21.4 -66.7
Range Gain, ppm -393 =377
Azimuth Bias, deg -0.014 0.097
RelativeTime Bias, ms 0.0 -5.3
Random Range Errars, m 19.22 17,11
Random Azimuth Errors, deg 0.035 0.045
Locked Parameters

C\Program FilesiIntersoft ElectronicsiRASSYCAMPAIGN)
Path % GeneraliRCICFGL

Date  2/21/2005 12:29 PM

Figure 9.6 DUAL-radar evaluation mode: Log window

N T
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ﬁ Press the “Add record to log” control to store the current content of the
Errors table to a tabular structure where any radar is compared to any radar. If there is a
log file left from the earlier work, pressing the button will overwrite the old log file. If
you want to correct a few fields of an older log file, press first the “Retrieve log” control,
then the older log file will be read from the disk. Each time you want to compare
numbers obtained comparing different radars press the “View current log” control.
Pressing the control will open the following window. You can open as many Results
window as you want for various parameters as given for example in Figure 9.7.

ﬁ. Results

azimuth bias, deg L= | less, MM g2D.D l more, M g 150.0 l

| rad3 rad4 rads rads | rad? | rads | mean stdew
-0,044 |)-0,001 -0.059 ) -0.011 -0,026

0,135 | -0.138 | 0028 | -0.144 -0,
0103 | 0107 | 000 | 0403 | 0.092 | 0.00 | 0,005

rad4 0015 | 0,018 | 0014 | [ e 0016 | 0.016 | 0.002
rads 0.050 | 0.050 ' 0.033 | 0.045 | 0.047 | 0.010

i radz

radf -0.075 -0.073 o -0.073 -0.071 0,004
rad7 | 0028 | 0.028 | 0027 o0z7 | ooz
rade  |oiooo 0 NEWEEEY -0.107 | -0.103 | -0.095 010z | 0.005
- . ﬁ
Results
range bias, m = | less, 1M 320.0 | | mare, MM g 150.0 W
|| radl I radz | radz radd rads radé rad? | rads | mMean skdew
10,20 ) -20,10 15.10 -16.10
FALI0 | 4300 | #2530 | 4690

| 57,70 | 74,00 | -51,00 | 52,80 | -58.57 | 8.02
6240 | 6490 | 7480 | e 77,90 | 10,33
| 5.60 | -25.10 11,33

: 32,43
-146,90 | -135,80 3231
-32,80 | -105.90 | -96.00 4.85
=l (|
Results
interdistance, NM m less, MM gw‘ more, M g 150.0
| radz | rad3 rad4 rads radf rad? | rads | mean skdew
radt | 143.2 | 573 | 1322 | 1422 |
radz 8| . 535 | 1358
rad3 : 0| 41.0 9 | 1189 | 227
rad¢ 143.2 | 145.4
rads 57.3 53.5 53,4
rads 1322 | 1358 | 147. I [ | 1362
rad? 142,z | 1385 : | | 1368
rads

Figure 9.7 DUAL-radar evaluation mode: Tabular Result window templates

range bias, m = 3

The data type selector sets up the data type to display in
the Results table. The available options are: range bias, range gain, azimuth bias, time
bias, range standard deviation, azimuth standard deviation, and inter-distance. Radars
offset by less than 20NM or more than 150 NM are marked with different colors from the
rest of the setup, to give a warning that the results might be incorrect, these are not taken
into account for the statistics. The statistics fields are not calculated for time bias, and
inter-distance. The time bias is measured relatively, so that differences between the cells
taken within one column meet within the measurement accuracy the same quantities
calculated for another column.
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This type of presentation showing the differentiated results for all the radars vs. the other
radars is extremely useful and didactical providing much deeper insight than common
multi-radar analysis tools (SASS-C) where all theses details are hidden inside the
processing “black box” and the user has no clue whether the problem is real or apparent
caused by a wrong positioning, eccentricity barometric error etc. Looking for example on
the results in Figure 9.7 one can immediately see some particularity with “rad4” and
“rad6” as opposed to the other radars (see for example range bias and azimuth bias for
“radl” vs. the other radars in the first line of the corresponding tables, 7:00-7:30 filter has
been applied). It is clear that there is something special about “rad4” and “rad6”. These
produce different results in comparison with the rest of the “world”. From the first sight
this might be scary: (THE TOOL DOESN'T WORK!). Many SASS-C users will be
delighted to make this statement without go any deeper into details. However the fact

itself that only several radars drop out of the consistent results produced vs. “rad3”,
“rad5” and “rad7” rather stimulates further investigation. Further investigation
discovered some special features of the timestamp error vs. azimuth for “rad4” see below
in Figure 9.8 (“rad6” demonstrated relatively large timestamp error so that the
eccentricity would not be visible there so it needs a more detailed check). The timestamp
error for “rad4” shows the strong dependence on azimuth which can point out to
possible eccentricity or other mechanical problems with ACP encoder. Of course the final
conclusion should be made based on the radar check, including the ACP eccentricity
measurement. Here is the real power of the tool! Don’'t be scared when you get
discrepancies in comparing the same radar to a bunch of the others, they are more than
real. Positioning errors are very often happen and they are critical, barometric errors are
often very critical, eccentricity is often bigger than the ICAO [2] and EUROCONTROL [3]
specifications for the maximum azimuth errors, and needless to say the eccentricity is
able to change dramatically the apparent azimuth bias.

Ultimately information displayed in the “Results” window produces a very meaningful
and indispensable parameter for the Radar Comparator as a measurement system the
accuracy of the measurement.

& preprocessor g (m}
radd v Radar

Barometric | Eccentricity Reefraction Timestamp

[ Use Filker

Statistics

Tscan, s #scans  mean, ms S0, ms A
Plott Track) Messages - 546 0.00 3.81 ;l
Sectors Messages - 0
Morth Massages - i [

(& +|
EERE|s | e

. | 1 7 ; 7 |
a S0 100 150 200 250 300 360
azimuth, deg

Figure 9.8 Timestamp error vs. azimuth for rad4 DEMO evaluation setup
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9.3. DUAL-display

Press the “Windows” control and select “dual display” option to open
the XY display for dual-radar mode, as given in Figure 9.9

The display can be resized, minimized, and maximized. The settings will be stored for
the future use in the CONFIG.RC file.

Dual Display : rad3 ws.rad1 B@

130,0-
120.0-]

110.0 -

AF| I e
@ | s

-E-EI.I:I -4[‘1‘\3 -20.0 20,0 &0.0 IEHEMD 1z0.0 14&\‘\3 1515.!] 17

Figure 9.9 DUAL-radar XY display

=
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series and options

Press the “Display Configuration” control and select displayed data

Configure Display g mf|| > Configure Display g mf|| > Configure Display g 024
Data Series | Colars | Shart Keys | Data Series Colors | Shart Keys | Data Series Colars Shart Keys
- Configure display =
Winlis M Current Key
i“u_ map Fé
max range circle
max range circle
airport
runvEy
RADT
RA&DS
radl
rad3 Display Relief Default Relief Color [l
krajeckory
selecked ] Contrast | —

Sicale

Eickgnd . Relief

Cancel oK

Cancel ]

[ o

Cancel ]

QK

The “Data Series” Tab contains the following controls:

Units = NM =)

Miles

map
max range circle
max range circle

airpork

[SREIRERENE]

FLIFIAEY

following data series:

Map
content

Maximum Range Circles
Airport
Runway

“REFRAD” (name)
common coverage

“RUTRAD” (name)
the common coverage
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Units can be set to meters, kilometers, and Nautical

The displayed data series control containing the

Displays the map with geographical and country based

displays the circle of the maximum range for both radars

displays the airports

Displays runways

Displays plots (tracks) of the reference radar (REF) in the

Displays plots (tracks) of the radar under test RUT) in

Sy
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“refrad” (name) Displays plots (tracks) of the reference radar (REF)
outside the common coverage

“rutrad” (name) Displays plots (tracks) of the radar under test RUT)
outside the common coverage

Trajectory Displays the reconstructed trajectory

Selected Non Applicable

The relief colors and contrast, the graph scale and background colors can be changed,
these settings can be stored for the future. The types of the presentation: colors, point and
line styles are selectable. The user may select only a few data series to show in the XY

display. This feature makes the analysis more efficient.

There are a number of useful short keys available to invoke the “Configuration Menu”
and move the cursor.

The default settings are assigned to the following functional keys:

F6 Invoke the display Configuration Menu
Home Bring the cursor to the center

Left Move the cursor in time one scan backward
Right Move the cursor in time one scan forward

The “Color” Tab contains the following controls:

L2l 335 A12ES To display relief image

Default Refief Color [l To set the relief color to default

Conkrask | [ |
To modify brightness and contrast

Three Color Boxes to be used respectively for Scale, Background and Relief. Not all the
settings are possible, for example if the “Display Relief” control is ON the “Background”

color is set to BLACK (0), similarly if the “Background” color not equal to BLACK (0)
disables the “Display Relief” flag.

The “Short Keys” Tab can be used to configure short keys.

The Configuration Menu is the modal dialog window, you must close it in order to
access XY display window again.
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10. Tutorial

10.1. Tutorial: MONO-radar evaluation mode

This chapter describes how to getting started with the software based on the included
DEMO data evaluation set. We would recommend starting with MONO-radar
evaluation type, however if you have experience with the methods (software) of multi-
radar analysis you may want to select DUAL-radar evaluation mode.

Launch Radar Comparator from RASS-R

E ==
F B O]
SETUP MONG DUAL |
Radar Parameters Statistics Tabular Pd Display
e & 100.0
= ;s 2 | e
Select Type of Analysis s

95.0

97.0
[96.0
[95.0

-84 -73 -62 -50 -39 28 -17 60611 22 34 45 56 67 84
5 WM

Select MONO, press OK

Open iff.ind file E]
Look e | 3 CFGT E1 ) & [ G-

[=firers

p. -
%) [ e
MyRecent  |[#]iff.ind
Documents

Desktop

My Documents

-

o}

My Computer
.;} File pame: | iV) [ 0K ]
MyNetwork | Fiesoftype: | Custom Pattem [%ind) v [ Cencel |

First time press Cancel, for the index file is outdated (next time you use the same
evaluation folder you may want to select the proposed *.IFF file, which is the index file of
the previously loaded source files).
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[ radar Comp.

¥1.0.2 (Unregistered)

o

&

&]

MO |

SETUR

Path

IC‘\Program Files\Intersoft Electronics\RASS)
(CAMPAIGH| General RCVCFG1

Format

54(D6) [v|

Radar Sstup

indows @

name datafile | parameters| time | screening file
< m | B
Select Format S4(D6) and press Load Source File control
Prugress E] (=}
Reading File: C:\Program Files\Intersaft
Electronics|\RASS|CAMPAIGR GeneraliRCY
CFG1154\rad3.s+
ammaEi
Wait till the files are loaded, or press stop to load a subset
Radar Comparator ¥1.0.2 (Unregistered) & radar comp ¥1.0.2 (Unregi: d) g (]

il

SETUP

Path

MOND

&

| SETUR

Path

%

Formnat

54(D6) [

Radar Setup

[C:iProgram Fies\Intersoft Electronics|RASS,
(CAMPATGH| Gener Al CICFEL

&]

MO |

Format

Radar Sstup

parameters| time | screening file

IC‘\Program Files\Intersoft Electronics\RASS)
(CAMPAIGH| General RCVCFG1

54(D6) [v|

Windows @

DUAL

name data file
Sradl  radl.st
Sradz  rad2.st
Srad3  rad3.st
Sradt  radi.st
Srads  rads.st
Srade  rads.st
Srad?  rad7.st
Srads  rads.st
<]

radt.rdb
radz.rdb
rad3.rdb
rad4.rdb
rads.rdb
radé.rdb
rad?.rdb
rads.rdb

name datafile | parameters| time | screening file
radl,scr radl radl.s4 radl.rdb ToD  radt.scr
radz,scr radz2 radz.s4 rad2.rdb ToD  rad.scr
rad3.scr X rad3 rad3.s4  rad3.rdb ToD  rad3.scr
radd,scr X radd radd.s4  radd.rdb ToD  radd.scr
rads. scr XradS  radS.s4  radSedd TOD  radS.scr
rads.scr Xradé  radé.s4  radérdh  TOD  radé.scr
rad? scr Xrad?  rad?s4 rad?edd TOD  rad7.scr
rads scr Xradd  rads4  raddedd TOD  radd.scr
| [i2] <] m ] =

All the files are loaded

Select MONO tab.
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A subset (2 files) is loaded, unloaded radars are
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[ radar Comp. ¥1.0.2 (Ur

&

SETUP eile]

vad2 (%] [ UseFiter Use Coverage

Rade | Porameters | Statisics | Tebular Pd Display

Covwerage Yolums
Parameter | walue [l

(3 gy (5 radar ID rad2
Min range, MM latitude, deg SOG4z 7N | =
Max elevation, deg longitude, deg  0:11:23.65W
Min elevation, deg height, m 61.60
Maxx height, m revaolution, s 3.61

- COS, deg 45,00
CERli=IEit i range in, M 0,25 [se]

Screening angles

' 1 | |
-z0 -40 -60  -B4

Select radar “rad2”. When selecting “rad2” the screening angle info is displayed. Press
the “Run Mono-radar” control.

Progress

Processing SSR PSR data...

Wait till the processing is completed. If you close the window it will not be displayed till
the next task is engaged (not recommended).

& Progress Q (|

Applying Coverage...

Wait till the processing is completed

- - =
B radar Comp ¥1.0.2 (Unregj B radar Comp gistered) =)o
@ @ i [0)
SETUP MO SETUP MO | DUAL
— O
rad2  [v] [ UseFiter Use Coverage rad2 (%] [ UseFiter Use Coverage E
Rader | Parameters Statistics | Tabuler Pd Display Radar Perameters | Statisies | Tebular P Display
Parameter | Count | @ | Sper. %la Object Correlator
PLOT 100512 Extrapolate plots ; 1
AR O = History Lenath 2 3
PSR 26591 i
S5R 100512 Origin Approach Range, WM G
cMB 100512 Range Offset, MM s 2000
MODES i Random Azimuth Error, deg EICED
Validated A-code 100440 9993 99.0 Azimuth Error with Range, 1NN 5[ 0020
Walidated Corrert A-cods 100382 9988 99.0 MODES Trajoctory Gap )
Walidated Incorrect A-code 51 005 0 —————— i
validated C-code 1000%6 9959 990 WEYSBEE T) x
Walidated Correct C-ode Woes 9955 9.0 |v| Nern-Correlated Length E Z
<l n J (2] Split Plats
Randam Error Diagram Delta Azimuth, deg § 1.00
1504 ot ||| @ Delta Range, MM EIED
100] o Delta Timestamp, s EICED
< Pd
% C-code Incorrect threshald, m i 100.0
o Minimum Number of Plotsfor 855
g Trajectory Statistics L 2
& PSR i Fange, MM g oo
RN
] PSR maimum range, N EIE
PR
S e T I R
0z 01 00 01 0Z 03
Azimuth error, deg
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B radar Comp ¥1.0.2 (Unr d) =)o
@ @ Windows @
SETUR MO | DAL

rad2 (%] [ UseFiter Use Coverage E H
Radar | Parameters | statistics Tabular Pd Display

-axis bins I
¥-axis bins g 15
Mirium N Pk 5[ 20

G4 73 62 -50 39 20 17 60611 22 3 45 56 67 @4
%, M

Inspect the results opening the following Tabs: “Statistics”, “Parameters” and “Tabular
PD Display”. You may want to change the program parameters and repeat the
processing again. To inspect the XY mono-display press “Windows” control and select
“mono display”. To expand window and view the trajectory based result press the small
square blue control in the upper right corner of the MONO Tab.

| B ono Display : rad?
—

=5
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& radar Comparator ¥1.0.2 (Unregistered) E] 0
@ Windows @ Trajectory Based Info
= 5] | S-address | A-code| Trackhr| stdR, m| Std Az, dea| Detected | Missed | Pd [[A
SETUR MOND | AL z i 7425 0 1261 0,051 551 z e
z i A i 1281 0.051 1 z 99,64
radz_ [w] [ useFiter [7] Use Coverage E R 47 0 028 0.042 E 2 8.0
Radar | Parameters Statistics | Tabular Pd Display 4 o 2l |0 15 00,0 L) 1 EE1D
s i 3276 O 1299 0.046 307 3 99,03
Parameter [Count | % | Spec. %~ (3 i 5470 0 9.62  0.045 %6 1 98,97
Tl TR 7 i 7862 O 13.39  0.033 176 1 99,44
= A & i S0 0 1057 0.058 156 1 99,35
= T E a i ss7z 0 1184 0.0% 259 z 99,23
= e w0 3244 0 1244 0.047 221 1 93,55
s fring im0 7S50 1186 0,051 185 4 97,88
e 3 1z 0 5434 0 1433 0052 64 1 95,45
Voldate e s 55 %0 5 (27 M 2200 ' O L1
Validated Correct A-code 100383 99,88 99.0 o — 5 o i - e
Validated Incorrect A-code 51 0.05 01 T e e o = : e
Validated C-code 100096 99,53 99.0 T — s o T - e
Validated Correct C-cade 100063 9355 9.0 [v] : 2 :
2 = | B 170 SH#5 0 11.26  0.050 156 1 99,37
170 TH#E 0 11,26 0.050 1 1 99,37
Random Error Diagram w0 6244 0 1.3 0.043 118 1 93,17
150+ %0 6740 0 1258 003 226 1 99,56
B plot |:| A 2 0 4z01 0 1481 0.040 1 10 93.67 [V]
U] sl I Ji2)
FEEEE e
Flot List
()
E 1 ey
E I pvvy
R ]
03 02 01 00 01 02 0.3
Azimuth error, deg [v]

The trajectory based info table is cross-referenced with the XY mono-display cursor.
Move the cursor and view the trajectory statistics in the table. Similarly If you select a
trajectory in the table the cursor in the XY diagram will move to the first plot (track) of

the corresponding trajectory.

10.2. Tutorial: DUAL-radar evaluation mode

This chapter describes how to getting started with DUAL-radar evaluation mode based
on the included DEMO data evaluation set. Launch Radar Comparator from RASS-R

= /03

Select DUAL, press OK
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5
]

SETUP MO

Use Filter [¥] Use Coverage

Radar Parameters Statistics
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Error! No text of specified style in document.

Open iff.ind file

Look in: | £ CFGT

¥ ©2 e

(Cfikers
[l
My Recent E] iFF.ind
Documents
@
Desktop
My Documents
My Camputer
. File name:
My Netwark. Files of type:

o ]

| Eustor Pattem [%ind)

[ Cancel ]

First time press Cancel, for the index file might be outdated.

B radar ©

p ¥1.0.2 (Unregistered)

o

i

SETUR

Fath

[T widows  [©)]

| MOND | DuAL

Format
54 (D6)

Radar Setup

[C\Program Files\Intersoft Elctronics\RASS)
blcamPalGhiGeneralR I CFGL

(o]

name data file

parametars| time | screening file

<]

Select Format S4(D6) and press Load Source File control

Progress

Jo&

Reading File: C:\Program Files\Intersaft
Electronics|\RASS|CAMPAIGH GeneraliRCl,
CFG1|54\rad3.s4

Wait till the files are loaded, or press stop to load a subset
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Radar Comparator ¥1.0.2 (Unregistered) E] m| B radar comp ¥1.0.2 (Unr g m}
& wiows | (O]
SETUP | MONO | DUAL SETUR MONO DUAL
Path Path
ICtiProgram Files\Intersoft Electronics|RASS, IC\Pragram Files|Intersoft Electronics\RASS)
ICAMPATEH| General RCWCFGL bl aMPAIGNIGeneraliROICFGL
Format Format
54 (D6} [v] 54 (D6) [
Radar Setup Radar Setup
nams | datafile | parsmeters| time | screening il name datafils | parameters| time | screening file
Sradl  radls4 radlredd TOD  radlser =radl  radls4  radlrdb  TOD  radl.scr
Sradz  radz.s4 radzrdd TOD  radziser =rad?  radzs4  radzrdh TOD  rad2.scr
=radd  rad3.s4 raddedd TOD  rad3ser Xrad3  radis4  rad3rdb TOD  rad3.scr
Sradd  rad4s4 raddrdd TOD  radd.ser Xradd  radés4  raddrdb  TOD  radd.scr
=radS  radS.s4 radSodh TOD  radS.ser XradS  radS.s4  radSedb TOD  radS.scr
Sradé  rads.s4 radérdd  TOD  rads.ser Xrade  radés4  radérdh  TOD  rad.scr
=rad?  rad7.s4 radirdd TOD  rad?ser Xrad?  radis4  radirdh TOD  rad?.scr
=radd  radS.s4 raddrdd TOD  radgser Xradd  radgs4  raddrdh  TOD  radS.scr
<] I | B <] I | (2]

All the files are loaded A subset (2 files) is loaded

Select DUAL tab.

B radar ©

i

¥1.0.2 (Ur

SETUR | MOND

radl [+ rad3 [ [ useFilter

Process | Accuracy Estimate | Random Errors & Residual |

Maimum Nurber of Tterations 5| 15

Systematic and Random Errors
radl rad3

Samples

Fadar Offset, MM

R.ange Bias, m

Range Gain, ppm

Azimuth Bias, deg

Time Bias, ms

Randam Rangs Error, m
Rrandom Azimuth Errar, deg
Locked Parameters

I

radl rad3

Fange Bias, m
Range Gain, ppm
Azimuth Bias, deg
Time Bias, ms
Accuracy Auto

Random Range Errar, m
Randam Azimuth Errar, deg

Select rad1 as reference and rad3 as radar under test, press the “Correlate” control

& Progress E] (|

Obiject Correlation. ..

Wait till the processing is complete
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[ radar Comp.

&

SETUP | MONO DUAL

radl  [w] vadd  [s] O Use Filer EI @

Process | Accuracy Estimate | Randam Errors & Residual |

Maximumn Mumber of Tkerations g 15 .:

Systematic and Random Errors

rad1l rad3
Samples 69232 107905
Radar Offset, M1 * 25.03

Range Bias, m
R.ange Gain, ppm
Azimuth Bias, deg

Time Bias, ms
Random Range Errar, m
Randam Azimuth Error, deg
Locked Parameters

[«
[«

Knawn Errars
radl rad3

Rangs Biss,
Range Gain, ppm

Azimuth Bias, deg

Time Bias, ms

Accuracy Auta

Randam Range Errar, m
Random Azimuth Error, deg

=

Inspect the number of plots (tracks) correlated for each radar. Press the “Run dual radar”
control.

Prngress E] (m Prngress E] (m

Calculating Systematic Errors Reconstructing Trajectory...

EEEEEL EEEERE

Wait till the processing is complete. This can take several minutes.

[ radar Comp ¥1.0.2 (Unregistered) = [ radar Comp ¥1.0.2 (Unregistered) =
& wiows | (O] & wiows | (O]
SETUR | MONO DUAL SETUR | MONO DUAL
radl [+ rad3 [ [ useFilter EI radl [+ rad3 [ [ useFilter EI
Process | Accuracy Estimate | Random Errors & Residual | Process I Accuracy Estimate  Randam Errors & Residual |
Maimum Nurber of Tterations 5| 15 @ e R
160.0-} 4831 m
Systematic and Random Errors 140,0 Speed Noise
rad1l rad3 £ 2.2508 mfs
= 120.0-]
Samples 69232 107907 a
Feadar Offset, MM [ 2503 10007
R.ange Bias, m -21.4 -66.7 80,0
Range Gain, ppm 393 377 e
Azimuth Bias, deg -0.014 0.097 :
Time Bias, ms 0.0 83 40,0} T T T T T il
Randam Rangs Error, m 19,22 17.11 0 5 10 15 20 2 0
; ITterations
Random Azimuth Error, deg 0.035 0,045 150 -
Locked Parameters T AT radl
100 | ' 3
I . ]
rad1 rad3 g
= — 2
Range Bias, m L [ 2
. g ® +
ange Gain, ppr O O 50
Admuth Bias, deg O O Lul
Time Bias, ms O -100-] NI
Accuracy Auto ) il L jray
Random Range Errar, m 1507 d g 7 ] T i
-0.3 -0.2 0.1 0o ol 0.z 0.3

Randam Azimuth Errar, deg Azimuth, deg

Inspect the results produced in the Systematic Errors Table as well as Random Errors &
Residual Tab, where the convergence monitor and random errors diagram are placed.

To inspect the XY mono-display press “Windows” control and select “dual display”.
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e
!Ehullﬂhpln: rad3 v, radl :LEJ'

To inspect the reconstructed trajectories press “Windows” control and select “trajectory
viewer”.

Reconstructed Trajectory Display E]@

150.0
145.0

10,0 |

To inspect the plot info for a plot addressed by the cursor press “Windows” control and
select “plot info”.

Sy
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Error! No text of specified style in document.

Range, MM 27.14 Hlja:k 7700
azimuth, deg [ 1358 [ Ernargency 7500
% m -15.38 | S5R detect

Vom -39.23 [[Piot

Speed, mfs 0,00 = T

Garbled 5

Heading, deg [ 0.00 [ Garbled 2
[ Garbled 1

Elev, deg 030 Garbled 30

= =
Info E] (=]
— T LU TCC (coord system)
[_|Roll-Call datect SUP (track from nn)
Time, s [ 11:23:38.17 | Cowerage GHE (Ghost track?)
|| carrect TRE (End of track?]
Scankr O lFake plot M
Trajectory ID fil = Reflection oM
1l emergency MAH
Track Mr O [Tmil idert DOU (1-low)
S-Address [ 0 ||MODESData RAD
RFM RAD
A code 20 [ |Simulated CNE
1 [IRa_present All-Call
Ccode 1 Csrr Manwial Rag

Duplicate S-addr
Resolution Aag

BDS 20 (ACID prant)
Info Reld TRD

Track start

Track drap

spare

Correct A

MISS

spare

10.3. Tutorial: New Radar Setup Configuration

This chapter describes how to getting started with Radar Configuration. Launch Radar

Comparator from RASS-R. Press the “Windows” control

the following window will appear.

and select “radar setup”

Radars and Geodesic Setup

og

FHEE
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#00.0 o rad?. max rangef. "
350.0- Istitude, deg S53:2700,16N radars L= .
longitude, deg
30,0 - height, m e =
revolution, s
250.0-( C0S, deg
Fange mir, M
20000 rangs mas; WM
range precision
1800 aiviath, precisio
100.0-| 55
sic
50.0- 53
- uap
= 0.0
It
500
-100.0-]
-150.0-]
-200.0]
-250.0-]
-300.0-]
350,01 B L
@ | 1y
3908 a I I I [l T T 1
-358.0 -300.0 -200.0 -100.0 100.0 200.0 300.0 400.0
%, MM
“ ”
Press the “create new setup” control.
Create new setup folder
Savein | (9 AL @ © @ e @
h =]l (D shariahd
¢ :3 CHCFG1 [E)sharjahGPs
My Recent [CIDOCUMENTS  ([)soundingl _files
Documents | filkers (E)sounding_files
= Shglons (Dhburk
[ (hgots 2us
Deskiop (CILwnL Dyusas
(ILvnL2 @eonfig.rc
[Siradardata |®)refe.cor
_J (relief &]sounding! him
e [Chscresning &) sounding.htm
Chse
~ (Zisharjah
51;5 [hshariahz
. (isharjaha
My Computer
- File name: |NewSalup [V] [ Save I
MyNetwok | Saveastps: | AllFies ] v [ Ceneal |
Select Cur Dir

=5

£ = Trlieelt dadienies (3



RASS-R Radar Comparator Module

Error! No text of specified style in document.

Specify a name for your new radar setup and press Save

Press the Add Edit Radar” control

Specify new or select existing radar
Savein | 3 radardata v] 222 E
Y i] accd rdb j alons.rdb i] leerdam.rdb Brads.rdb
] acco.rdh [#)qosm.rdb %] lesm.rdb |#]shariah.rdb
My Recent i]appd‘rdb ﬂguts‘rdb ﬂ\uxembourg‘rdb mst_hub_off‘rdb
Documents | {|%] appo.rdb [ grem.rdb =] MaM.rdb [E)st_hub_an.rdb
— #] arta.rdb [#]gvicrdb %] mvxm.rdb B TaR4.rdb
2] artas.rdb [ guim.rdb |&] e, relb [E]TaR 5.rdb
Desktap  |[Flasr_9rds 5] avip.rds [5] anetrdb 2] tgsm.rdb
.i-‘]bert_omrdb ﬂngm.rdb ﬂQPC.rdb Bthomsun‘rdb
|#] boulogre.rdb [#)quas.rdb ] QRE.rdb
o ﬂcirm‘rdb EHERMAINMD ﬂQVE‘rdb
=] cps.rdb =) hilsirforce.rdb [#]radt rdb
My Dozuments | e ELDER. b | hitc.rcb 5] radz.rdb
2] 0GRS sharjsh.rdb & hitm.rdb 2] rada.rdb
:ﬁ'j 5] daps.rdb 5] hitp.rdb 5] rad4.rdn
- =] dolm,rdb %) hizm.rdb =] rads.rdb
My Computer 153 e oincan, rdb 5]Lac.rdh 5] radé.rdn
ﬂ gdbrn.rdb j lagm.rdb ﬂ rad7 rdb
€@ = B
3
T tadar rdh v
Saveastper | AllFiles ) [v]

To create new just type in the desired name, and press Ok, to edit existing double-click
on the existing radar parameter file. Should the file exist the following dialog appears.
Select Ok or Cancel. Ok will open the existing radar parameter file for editing.

=

radl.rdb exists! Open for editing?

[ ok ] [ Cancel ]

In the edit-mode the following radar parameter window will appear.

Edit radar 52

RadarID
rad1
Latitude, d:m:s
51:05:00,17M
Longitude, d:m:s
0:12:51,68W
Height, m
143,90
TimePerRot, s
EE
CaneCfsilence, deg
2500
MinirumR.ange, MM
Hnzs
MaximurnRange, W
7560
rangePrecision
16
azimuthPrecision
4096
usage

lunknowin

uap

appl
)
comments

Edit the desired fields and press on Ok, Cancel will discard all the changes and close the
file.

Press on the “Select Source file” and the following dialog will appear.

ﬁ\.,
4
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Error! No text of specified style in document.

select 54 source file(s)
Lookin | £ NewSetup ¥ @ ®em
y (CFilters
t :3 54
MyRecent || #]radar.cig
Docurments
=
[
Desktop
My Documents
My Computer
My Network.
Iaetuork Fie nane [~ [ ]
Files of type: [v] [ Cancel ]

Select a source file in S4(D6) formats which must be somewhere on your hard disk or
CDROM, and press Ok. The selected file will be copied to RC\NewSetup\S4. Should

you copy more files repeat the procedure.

Press the “Radar List” control and the following window will pop-up.

Radar Configuration

Path

%

Radar Configuration

iZ:iProgram Files\Inkersoft Electronics\RASS|CAMPAIEN General RC Newsetup

radar parameters |radar data

>
ﬂ
=

time | screening file

Cancel

v

Clicking in the first column will select radar parameter files, clicking in the second

column will select radar source files, the third column specifies the type of the timestamp

to be used (type “d” for time of detection and

1"y
r

for time of recording. The fourth

column selects the screening info file if available. The table may look like this

Press on OK.

Radar Configuration

Path

%

Radar Configuration

iZ:iProgram Files\Inkersoft Electronics\RASS|CAMPAIEN General RC Newsetup

radar parameters |radar data time |screening file -~ Ok
radi.rdb radl.54 d |radl.scr
i
v
] —
B

"radar.chg" exists! Cwvewrite?

Cancel ]

Press on Ok to overwrite the RADAR.CFG file. If the configuration is performed
correctly you will see the specified radars on the map, for example as follows.
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= 5 =3
Radars and Geodesic Setup E] (=]
ERE]
0.0-) =
radar ID radl max range|. "
g50.0-| 1etitude, deg 7 5105:00. 170 radars | o
longtude, deg  “0:12:51. 68w
y map
300.0-| height, m 143,40
revolution, 5 6.19
250.0-( €05, deg 45,00
range mir, MM 0,25
200.0| range max, MM - 175,60
range precision 16
150.07 Sainiiith precision 4096
1000 =% unknowr
Sic
50.0[ 520
= uap ad
< 0.0
Es
-50.0-
-100.0
-150.0-|
-200.0
-250.0|
-300.0-|
a500- e
e @ | Uy
-399.8- T T T T T T T 1
-359.0° -300.0 -200.0 -100.0 0.0 100.0 Z00.0 300.0 400.0
%, MM

To start working with the created setup close the “Radar and Geodesic Setup” window
and select the new evaluation folder (SETUP Tab)
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Glossary

GLOSSARY

ocC object correlator performing function of plot data combining into track data for
Pd and accuracy analysis

Range bias fixed range offset, additive range correction

Range accuracy

random range error, standard deviation

Refraction deviation of the beam from the straight line propagation in the atmosphere due to
the variation of the physical properties (density and refractivity)
Range gain fixed multiplier for a radar, multiplicative range correction

Barometric error

altimeter error due to the difference between local atmospheric conditions and
ICAO 1964 Standard Atmosphere

Azimuth bias

fixed azimuth offset, additive azimuth correction

Azimuth accuracy

random azimuth error, standard deviation

ACP

Azimuth Count Pulse

ACP eccentricity

azimuth error due to mechanical misalignment of the antenna and ACP encoder,
producing particular sinusoid like pattern for azimuth errors vs. azimuth

Transponder delay

time delay between reception of an interrogation pulse and the corresponding
reply

Timestamp bias

fixed timestamp offset, additive timestamp correction

Random timestamp error

timestamp random error, standard deviation

TR quality

quality of the trajectory reconstruction

Systematic errors (biases)

range bias, range gain, azimuth bias, and timestamp bias

Mono-radar evaluation

evaluation type when the data are originated from one source

Dual-radar evaluation

evaluation type when the data are originated from two independent sources

Pre-processor

software tool performing input analysis and correction of the data (timestamp,
barometric height error, eccentricity and refraction)

Trajectory reconstruction

(dual-radar processing) algorithm producing more accurate estimate for the
target position than the raw position data originated from both radars
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