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Abstract

This rel ease contains information about RESCO 2000 — Data
Anal ysi s Program and additi onal hel pful information.

It shows the main characteristics of the program i ncluding
| ocations of the nenus and fields. It explains how each
procedure works and gives a general idea about the
evaluations. It inforns the nane of all files needed for
the processing and the nanme of all files generated during
de evaluation. It explains also why these files are created
and its content.
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1. INSTALLI NG THE DATA ANALYSI S PROGRAM

This programis for Wndows 98 or upper. It was created for
scientific propose and this is the first version. Therefore, there
is not any installation, initialization or setup program

To run the programit is enough copy it and its conmponents to any
directory of preference. It is possible to create a shortcut in
the desktop area or add it in the taskbar. Consult the W ndows
manual or the Wndows help file about it.

1.1. Program RESCO 2000 Conponents

This software is constituted of the main program RESCO EXE, the
help file README. DOC, the sound files in wave format: EOGET. WAV,
EOFFT. VAV, EORTI . WAV, EGSPE. WAV, EODTRTI. WAV, EODTSPE. WAV,
ECBRTI . WAV, EOBSPE. WAV; and the optional icons RESCO2K. | CO and
RESCOBK. | CO

2. DATA FI LE FORVAT AND DI RECTORY STRUCTURE

This section presents the data file format acquired and stored by
RESCO coherent backscatter radar. It presents the directories
structure, either.

2.1 Raw Data Stored from RESCO Coherent Radar

The raw data stored canme fromtwo digitalization perfornmed over
the two conponents (real and inmaginary) of signal echo back
scattered fromionospheric irregularities. The data are stored
conti nuously and sequentially in a binary format file. Each data
sizes 2 bytes and the nunber of data stored in a file is obtained
fromthe product of transmtted pul ses nunber, gates nunber and
conmponents (real and inmaginary) nunber. In the case of 512
transmtted pul ses and 16 gates, the file will size (512 x 16 x 2
X 2 bytes = 32768 bytes) 32 kB

Afile is stored corresponding to each sequence of transmtted
pul ses. The file nane is conposed wth radix “rdat” and four nore
nunbers, which represents the recordi ng order. Thus, the maxi mum
nunber of binary files in each directory is 10000.



2.2. Directory Structure

As mentioned before the maxi num nunber of binary files in each
directory is limted in 10000. But they are separated according
its attenuation |level. And each change in attenuation |evel
therefore represents a change of directory. So, there are
directories in which the nunber of data file is | ess then 10000.

Each directory is named with two digits representing the nonth,
two digits representing the day and one or nore al phabetic letters
to characterize the sequence.

Al'l the directories obtained during the whole day are arranged in
one directory named with two digits representing the year, two
digits representing the nonth and two digits representing the day.

3. MAIN FORM FI ELDS, MENUS AND | TS SHORTCUTS

The main nenu is found in the main form It contains the itens:
“Files”, “Evaluate”, “Build” and “Hel p”. There are also the
fields: “Files to Load”, “Interval”, “Informations” and “% File
Eval uated”. The nmain formis shown in the figure 1

=V RESCO 2000 =] E3
File Ewaluate Build Help

Data Analisys Program - RESCO 2000

Files to Load Intereal
= Atteruation File: | Initial Gate: I1
= :
< Report File: ChReport.txt Final Gate: I15

% File
|

o

Eualated'

FIG 1 — RESCO 2000 Data Anal ysis Program Main Form



3.1. Main Form Fi el ds Description

The conplete paths to the files needed to the first part of the
program operation are displayed in the field “Files to Load”. The
files needed are the attenuation file and the report file. The
function of these files and its content are discusses in the
section 4.

The field “Interval” presents the blanks to choose which range of
gates the programw || process. The initial gate represents the

| oner height and the end gate represents the higher height. The
mninmuminitial gate permtted is 1 (one) and the maxi num fi nal
gate permtted is 32 (thirty-twd). Nevertheless, there is a head
file in each data directory. If the head information about the
nunber of gates in the directory was |ower than 32, the head
information will be assuned as the final gate.

The “% File Eval uated” field contains a progress bar, which is set
to zero at the beggi ng of each eval uation step and i ncreased
during the evolutions of the evaluation to show its progressions.

The “Informations” field is used to show the result of each step
of the evaluation to confirmthe consistence of the analysis. It
is also used to show error nessages, making easier to solve the
probl em when sonet hi ng undesi rabl e happened.

3.2. Main Form Menus Description

The nmenu “Files” contains the nmenu itens “Attenuation.”, “Report..
and “Exit”. They can be reached through nouse or pressing Alt and
arrows keys. These item process special functions when clicked the
nouse with the pointer over the selected nenu item or pressed
enter when the itemis highlighted, as well as any other menu item
described in this rel ease.

The “Attenuation..” nmenu item opens a default w ndows open dial og
box, which helps to find the attenuation file. The “Report..” nenu
item opens a default w ndows open di al og box to help choosing the
path to the report file.

Finally, the “Exit” nenu itemexits the Data Anal ysis Program -
RESCO 2000. It is possible also exit by clicking on “x” box in the
top right corner of the main field (see figure 1) as any default

wi ndow. Figure 2 shows the aspect of the nenu “File”, when the
“Exit” itemis highlighted.



=Y RESCO 2000

| File Evaluate Build Help
Attenuation ... Ctrl+F1
Eeport ... Ctrl+F2
Exit Ctrl+F 10

alisys P

Attenuation File:

Report File: IC:H‘RF

FIG 2 — RESCO 2000 Data Analysis Program File Menu.

The menu “Evaluate” contains the nenu itens: “CGet Informations”,
“FFT Anal ysis”, “RTI Map”, “Spectra” and “Shrink”. These nenu
items perform specific functions when they are running. These
functions will be described in the appropriated foll ow ng
sections. Figure 3 shows the aspect of the nenu “Eval uate”, when
the “Get Informations” itemis highlighted.

Eile | Evaluate Build Help
Get Information  Ctel+GE
EFT Analysis  Ctrl+F Sys Pre
- BTl Map Ctrl+R
Spectra Ctrl+5
=hrink ... Ctrl+H
Repart File: [ REPOM Tat

FIG 3 — RESCO 2000 Data Anal ysis Program Eval uate Menu

The nmenu “Buil d” contains the nmenu itens “RTlI Map” and “SPE Map”.
These nenu itens perform specific functions when they are running.
These functions will be described in the appropriated foll ow ng
sections. Figure 4 shows the aspect of the nenu “Build”, when the
“RTI Map” itemis highlighted.

=Y RESCO 2000

Eile Ewvaluate | Build Help

ETl Map ... Ctrl+Al+R

SPE Map ... Cirl+AR+S

—Files to Load

FIG 4 — RESCO 2000 Data Anal ysis Program Build Menu
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The nmenu “Hel p” contains the nmenu itens “RTI Map” and “ SPE Map”.
The nmenu item “Contents” are not ready to run yet, but the nenu
item “About”, as show in the Figure 5, opens an information w ndow
about the program version and credits.

EVRESCO 2000

|--Files to Load

FIG 5 — RESCO 2000 Data Anal ysis Program Hel p Menu.

Figure 6 shows the window with the information nentioned before.

=L About M=l k3

Diata Analisys Program
RESCO 2000
Version 1.1

Credits
Clezio Marcos Denardini
D, Mangalathayil A1 Abcu
Dr. Jozé Humberto Andrade Sobral

Copyright 2000 - 2003
Instituto Macional de Pesguizas Espaciais

FIG 6 — RESCO 2000 Data Anal ysis Program About W ndow.

3.3. Main Form Menus Shortcuts

Al the sub nenu itens cited above can al so be reached through its
rel ated shortcut. Below, it follows the list of shortcut and its
associ ated sub nmenu item

In the main menu “File” the rel ated shortcuts are:

Attenuation ... Crl + F1
Report ... Crl + F2
Exi t CGrl + F10



In the main nenu “Evaluate” the related shortcuts are:

Cet | nformation arl + G
FFT Anal ysi s Grl + F
RTI Map crl + R
Spectra crl + S
Shrink ... Ctrl + H
In the main menu “Build” the related shortcuts are:
RTI Map ... Grl + Alt +R
SPE Maps ... Grl + Alt + S
In the main nenu “Hel p” the related shortcuts are:
Cont ents Grl + C
About ... Ctrl + A

4. GETTI NG | NFORVATI ON

“Getting Informations” is the routine that execute a series of
functions to get all informati on needed for the program
evaluation. Its first function is to check the gates intervals. It
first verifies if the initial gate nunber is less then the final
gate nunber, and changes it if necessary. Then it checks the

maxi mum and mninumlimts as specified in the section 3. 1.

Step two is to create the report file as specified by the user and
atim file, which will contains the elapsed tinme during each

eval uation. The next step is to verify if the attenuation file is
in the right directory. In the sequence a search on attenuation
file is made, changing the decinmal Brazilian systemto American
deci mal system

Then the directories of data list is obtained and stored in the
DIRINF file. By using the directory nane fromthe file list the
i nformati on about whole raw data in all directories are gotten.
These raw data informations are stored in the report file as well
as in the RESUME. GET file.

The RESUME. GET file is generated at the end of “Get Informations”
procedure. It contains in its first line the total nunber of
directories analyzed, and in the next lines the transmtted pul se
nunber and gate nunber for all directories arranged in two

col ums.

4.1. Attenuation File

The attenuation file is a list of float point correction val ues
used to equalize the attenuation over all radar data. The nunber
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of factors nust be equal to the nunber of data directories (see
directory structure). The value of the factor that is applied to
each directory nust be in accordance with the attenuation |evel
applied during the radar operation. Each factor, in the order of
appearance, is applied over one directory, in al phabetic order.

The integrity of the attenuation file is verified during getting
information, as nentioned earlier. If attenuation file is omtted
or not found the programw || not run.

If the nunber of factors is higher than nunber of directories, the
exceeding factors will not be applied. In the other hand, if the
nunber of factors is |lower than nunber of directories, it wll
applied a factor equal to O(zero) over the data in the directories
exceedi ng, invalidating these data.

4.2. Report File

When the routine “Get Informations” runs a new report file is
created, with the nanme and path chosen by the user. Although, the
report file name or path can be omtted with no problens. But if
is omtted the programw Il created a report file called
“report.txt” on root of C drive. Once created, every inportant
information related to the eval uations perfornmed will be added to
the report file. And if an unexpected error occur one of those
error nessages listed in the section 11 will be saved in the
report file.

4.3. Factor Files

The acquisition systemallows storing raw data with different
resolution times in subsequent directories. In addiction we nay
need different resolution time for different cal cul ations

i nvol ving both RTI map and Spectra maps. Due this, the programis
perfectly flexible. It allows applying different factor to
different directories of raw data through the factor files.

There are two factor files, one wwth the factors to be applied
during the procedure “Shrink RTI Map” and other to be applied
during the procedure “Shrink SPE Map”. Although, it is possible to
use only one file, hence the same factors wll be applied to the
sanme directories during creating RTlI and Spectra maps. So, these
files will have the sane nunber of rows after applied the factors.

The content of these files is a colum of integer values. |ndeed,
the nunber of factors in the file nust be equal to the nunber of
directories of raw data.



4.4. Lines File

The lines file is inportant during building RTI maps and SPE naps.
This file nust contain a list of integer nunber, and as well as
attenuation file the nunber of integer nust be equal to the nunber
of data directories.

Each i nteger val ue corresponds to the quantity of |ines that
shoul d be added in the maps at the end of the directory data to
fill up data gaps. For exanple, if the file contains the follow ng
l'ist:

O WwWNO

First, it neans that there are four directories of data. Second,
the prograns nust add 2 (two) lines at the end of directory B, 3
(three) at the end of directory C, and none at the end of the

ot hers because a 0 (zero) neans that no lines will be added. And
it will be done during the “Build RTI” and “Build SPE” procedures.

5. APPLYI NG FFT ANALYSI S

The “Evaluate” nenu is shown in the figure 3. The “FFT Anal ysis”
itemis found in this nenu.

After performa check if exist the RESUVE. GET fil e, neaning that
the “CGet Information” ran first, the Fast Fourier Transform (FFT)
is applied over all data files in each directory gotten in the
“Getting Information”. As result of “FFT Analysis” a series of
ASCI| files is stored in each data directory: one RTIx.DAT file
and one SPEx.DAT file related to each RDATxxx raw file.

Each RTIx. DAT file contains a total power integrated in each gate.
Thus its size is in according to the nunber o gates. Each SPEx. DAT
has a half part of the nunmber of data in the RDATxxx raw data
file. It contains the spectral analysis performed by FFT on each
gate stored as a sequential stream The nunber of data is a
consequence of FFT Analysis. Therefore, the nunber of data is a
product of the gate nunber and the transmtted pul se nunber.

Finally, it is inport nention that in this procedure the
attenuation factors was not applied yet. Thus, the both RTIx. DAT
and SPEx. DAT files are not already equalized with the rest of the
data set.



At the end of “FFT Analysis” it is created a RESUME. FFT fil e,

whi ch contains the information about the total nunber of
directories and the total nunber of raw files analyzed in its
first line. It contains the conplete path to the attenuation file
in the third line and the conplete path to the report file in the
fourth line, either.

6. EVALUATI NG THE RTI MAP

The procedure “RTI Map” perfornms the first arrangenent of the

I ntegrated power per gate in a data matrix format. The arrangenent
is made over the gates specified by the user in the field
“Interval”. Due this, its first function is to check the gates
interval. It first verifies if the initial gate nunber is |ess
then the final gate nunber, and changes if necessary. Then it
checks the maximumand minimumlimts as specified in the section
3. 1.

The arrangenment in a matrix format begins with a check if exist
the RESUME. FFT file, neaning that the “FFT Analysis” ran first.
Then, the stored informations are obtained fromthis file. And the
procedure set of paraneters is saved in the file RESUVE. RTI. The
initial gate and the final gate used during this procedure are
stored in the first line, the conplete path to the attenuation
file is stored in the third line and the conplete path to the
report file is stored in the fourth |ine.

The next step is to get the attenuation factors that will be
applied in each directory. Therefore, the already checked file
with the attenuation |levels is open and the values are transferred
to a vector. In the sanme way the informations stored in the file
RESUME. GET, about the total nunber of directories anal yzed,
transmtted pul se nunbers and gate nunbers for all directories are
obt ai ned.

By using the above vectors it is perfornmed the arrangenents in
each directory fromthe file list of directory nanes. In each
directory all RTIx.DAT ASCI| files are read, the attenuation
factor is applied equalizing all data files, and the data are
rearranged in only one matrix file nanmed RTI.DAT. This matri x data
file is an ASCII file with all integrated power spectrum val ues
arranged in the right way. The nunber of raw files in the
directory determ nes the nunber of rows and the nunber of gates
determ nes the nunber of colums. Hence, one RTI.DAT file is
created in each directory.
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7. EVALUATI NG THE SPECTRA NMAPS

The procedure “SPECTRA Map” performnms the first arrangenent of the
spectra per gate in data matrix format. The arrangenent is nmade
over the gates specified by the user in the field “Interval”. Due
this, its first function is to check the gates interval. It first
verifies if the initial gate nunber is less then the final gate
nunber, and changes if necessary. Then it checks the naxi num and
mnimumlimts as specified in the section 3. 1.

The arrangenent in a matrix format begins with a check if exist
the RESUME. FFT file, nmeaning that the “FFT Analysis” ran first.
Then, the stored informations are obtained fromthis file. And the
procedure set of paraneters is saved in the file RESUME. SPE. The
initial gate and the final gate used during this procedure are
stored in the first line, the conplete path to the attenuation
file is stored in the third line and the conplete path to the
report file is stored in the fourth |ine.

The next step is to get the attenuation factors that will be
applied in each directory. Therefore, the already checked file
with the attenuation levels is open and the values are transferred
to a vector. In the same way the informations stored in the file
RESUME. GET, about the total nunber of directories analyzed,
transmtted pul se nunbers and gate nunbers for all directories are
obt ai ned.

By using the above vectors it is perfornmed the arrangenents in
each directory fromthe file list of directory nanes. In each
directory all SPEx.DAT ASCI| files are read, the attenuation
factor is applied equalizing all data files, and the data are
rearranged in a set of matrix files named GATxxCx. DAT.

Here the nunber of data per gate is the nunber of transmtted
pul ses. Due this, there are too nmany data to nmani pul ate and for
conveni ence each gate was divide in eight cells having the sane
nunber of data. Thus, in this procedure it is generated as many
files as are 8 times the nunber of gate multiplied by the nunber
of files.

Each of these matrix files is an ASCII file with 1/8 part of
spectra fromeach gate. The nunber of raw files in the directory
determ nes the nunber of rows and the nunber of transmtted pul ses
di vi ded per eight determ nes the nunmber of columms.
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8. DECREASI NG THE TI ME RESOLUTI ON

The decreasing tinme resolution formis shown in the figure 7.
Using this formit is possible to change the tinme resol ution of
the RTI map and the SPECTRA maps. The changes operate through
taking the nean value fromthose into the interval determ ned by
the factor in the file chosen in the field “Factors File”. It is

al so during this procedure that the standard devi ati on naps are
generated. How this calculation is taken and the contents of these
files wll be property expl ained bel |l ow

The | oad buttons open a default w ndows open dial og box to help
finding the path to the factor files. It is possible also to type
the conplete path directly on the blanks “Factors File”. Finally,
after obtaining the conplete path to the factor files, these
procedures can run through clicking on the eval uate buttons.

To performthese evaluations this procedure needs to read resune
files stored during obtaining RTI and SPECTRA maps, and the factor
files. If one of these files is not present, this procedure can
not run.

On clicking on the reset button it will reset all fields to
default values, while the exit button will close this form as
well as the “x” button on the top right corner of the w ndow.

&, Shrink =] E3
—BTI MAR Time Resolution

Load File Factors File:

Evaluate % Files Evaluated: |

—SPECTREA MAR Time Resolution

Load File Factors File: CASPEFactF. dat

Evaluate % Files Evaluated: |

—Infarmations
Ernpty

Exit Rezeat

FIG 7 — RESCO 2000 Data Anal ysis Program Shrink Form
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8.1. Decreasing Time Resolution fromRTI Mp

To performthis evaluation click on the eval uation button inside
the “RTI MAP Tine Resolution” field. The progress bar will provide
an i dea about the status during the evaluations while the
information field will informabout errors, util information or
fini shing eval uati ons.

This evaluation starts with a check if exist the RESUME. RTI file,
nmeani ng that the “RTI Map” ran first. Thereafter, the informations
stored in this file are gotten. Then, the factor in the file
chosen in the field “Factors File” are checked to do not be |ess

t han one, and changed if necessary. The conplete path to the
factor file with the factors applied during this procedure is
stored in the RFACTOR RTI file for future eval uations propose.

The main functions performed in this procedure is to get al
directory nane fromthe file list of directories nanes and
decrease the nunber of rows of its RTI.DAT file by the factors in
the file chosen in the field “Factors File”. Indeed, a file naned
DTRTI . DAT is created in each directory, which contains the nean
val ues taken fromthe RTI.DAT colums. This DIRTI.DAT file is an
ASCII file with as many colums as the RTI.DAT file but the nunber
of rows is less than the last by the factor applied over the data
fromthe directory.

The second, but not less inportant, function performed in this
procedure is to take the standard devi ati on map SDRTI. DAT, which
contains the standard devi ation values linked to the nean val ues
taken fromthe RTI.DAT. Thus, the SDRTI.DAT file contains as many
colums and rows as the DTRTI.DAT file.

8.2. Decreasing Tine Resolution from SPECTRA Maps

To performthis evaluation click on the eval uation button inside
the “SPECTRA MAP Time Resolution” field. The progress bar wll
provi de an i dea about the status during the evaluations while the
information field will informabout errors, util information or
fini shing eval uati ons.

This evaluation starts with a check if exist the RESUME. SPE fil e,
meani ng that the “SPECTRA Map” ran first. Thereafter, the
informations stored in this file are gotten. Then, the factor in
the file chosen in the field “Factors File” are checked to do not
be | ess than one, and changed if necessary. The conplete path to
the factor file with the factors applied during this procedure
stored in the RFACTOR SPE file for future eval uati ons propose.
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The main functions performed in this procedure is to get al
directory nane fromthe file list of directories nanes and
decrease the nunber of rows of its GATxxCx. DAT set of files by the
factors in the file chosen in the field “Factors File”. Indeed, a
new set of files nanmed DITGxxCx.DAT is created in each directory,
and each DTGxxCx. DAT file contains the nean values taken fromits
correspondi ng GATxxCx. DAT file colums. These new DTGxxCx. DAT
files are ASCII files with as many colums as the correspondi ng
GATXXCx. DAT files but the nunber of rows is |ess than the | ast by
the factor applied over the data fromthe directory.

The second, but not less inportant, function perfornmed in this
procedure is to take the standard devi ati on maps SDGxxCx. DAT,
whi ch contain the standard devi ation values |linked to the nmean
val ues taken fromthe GATxxCx.DAT. Thus, these SDGxxCx. DAT files
contain as many columms and rows as the DTGxxCx. DAT fil es.

9. BU LDI NG THE RTI MAP

The build RTI map formis shown in the figure 8. On this formit
is possible to build the final RTI map and the standard devi ation
map |linked to this one. To performthis evaluation this procedure
needs to read resune file stored during obtaining RTI map and the
lines file, which contains the information about [ines to add at
the end of each directory of data. If one of these files is not
present, this procedure can not run.

Thr ough choosi ng the American deci mal systemonly, it will result
in just one RTI map and one standard devi ations nmap created from
this procedure. \Wereas, through choosing the Brazilian decim
systemtoo, it will result in two RTI maps and two standard

devi ati ons nmaps created fromthis procedure. One of those will use
the Brazilian systemwhile the other one will use the Anmerican
system

Clicking on the reset button all fields will be reset to default
val ues, while clicking the exit button will close this form The
progress bar provides an idea of the status during the eval uations
and the information field infornms about errors, util information

or finishing eval uations.

The | oad button opens a default w ndows open dial og box to help
finding the path to the lines file. It is possible also to type
the conplete path directly on the blank “Build Info File”.

Finally, after obtaining the conplete path to the lines file, this
procedure can run through clicking on the build button.
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=7 Build RTI Map =] E3

~Evaluate Box

Build Info File: |CLines.dat
% Files Added; |

Load Fils | Build

—Decimal System

& American only

" Brazilian tog

Heghi gam)

Reset

—|nformation
Empty

FIG 8 — RESCO 2000 Data Analysis Program Build RTI Map Form

9.1. The Process of Building the RTI Mp

This evaluation starts wwth two checks of precedence. The first
check is if exist the RESUVE. RTI file, nmeaning that the “RTlI Map”
ran first. Thereafter, this information file is read. The second
check is if exist the RFACTOR RTI file, neaning that the “Shrink”
(Decrease Tinme Resolution of RTI Map) ran first. Then, this
information file is read. After these checks, the lines file is
opened and its values are transferred to a vector. Then the

RTI MAP. DAT and RTI MAPSD. DAT files are created in the main data
directory. The RTIMAP.DAT file as well as the RTIMAPSD. DAT file is
ASCIl file in a matrix format. These files will contain,
respectively, the RTI nap and the standard deviations map at the
end of the procedure. If the Brazilian decinmal systembutton is
checked, RTI MAPBR DAT and RTI MAPSDB. DAT files are al so created
like the first ones.

Now, the building of the RTI and standard deviation maps is
performed through all directories fromthe file list of directory
nanes. In each directory the DTRTI.DAT and SDRTI.DAT ASCII files
are read and its values transferred, respectively, to the

RTI MAP. DAT and RTI MAPSD. DAT. During this transference the data
gaps at the end of each directory of data are filled up ow ng the
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nunber of lines to add. Finally, if the Brazilian deci mal system
button is checked, the RTI MAPBR DAT and RTI MAPSDB. DAT files are
filled with the same val ues than the RTI MAP. DAT and RTI MAPSD. DAT
files, respectively. But the last ones will use the Brazilian
deci mal system

10. BU LDI NG THE SPECTRA NMAPS

The build SPE map formis shown in the figure 9. On this formit
is possible to build the final SPECTRA naps and the standard
deviation maps linked to these ones. To performthis eval uation
this procedure needs to read resune file stored during obtaining
SPECTRA map and the lines file, which contains the information
about lines to add at the end of each directory of data. |If one of
these files is not present, this procedure can not run.

=7 Build SPECTRA Maps =10 %]

—Ewaluate Box

Build Info File:  |C:*Lines. dat

Include cell fram:; I1 o |° ™ Only two hemisphes.
% Files Added: |
Load File | Build

—Lecimal System

i

& American only

= Brazilian too

Oppler Fregeroy (HI)

—Information
Ermpty

FIG 9 — RESQCO 2000 Data Analysis Program Build SPE Map Form

Thr ough choosi ng the Anerican deciml systemonly, it wll result
in just one set of SPE maps and one set of standard devi ations
maps created fromthis procedure. \Wereas, through choosing the
Brazilian decimal systemtoo, it will result in tw sets of SPE
maps and two sets of standard deviations maps created fromthis
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procedure. One of those sets will use the Brazilian systemwhile
the other one will use the American system

Its possible al so, chooses between build a set of cell conposing

t he whol e spectrum or build two hem spheres only, one negative and
other positive. It is applied to the standard devi ati on maps
associates to the SPE nmaps too.

Clicking on the reset button all fields will be reset to the
default values, while clicking the exit button will close this
form The progress bar provides an idea of the status during the
eval uations and the information field inforns about errors, util
information or finishing evaluations. The include cells blanks in
this formare used to choose the interval of interest of the eight
possi bl e cells.

The | oad button opens a default w ndows open dial og box to help
finding the path to the lines file. It is possible also to type
the conplete path directly on the blank “Build Info File”.
Finally, after obtaining the conplete path to the lines file and
filling up de “Include cell from- to” blanks, this procedure can
run through clicking on the build button.

10.1. The Process of Building the SPECTRA Maps

This evaluation starts with two checks of precedence. The first
check is if exist the RESUME. SPE file, neaning that the “SPECTRA
Map” ran first. Thereafter, this information file is read. The
second check is if exist the RFACTOR SPE file, neaning that the
“Shrink” (Decrease Tinme Resolution of SPECTRA Map) ran first.
Then, this information file is read. After these checks a
verification of the cell intervals is done. It first verifies if
the initial cell nunber is less then the final cell nunber, and
changes it if necessary. Then the maximumand mninumlimts are
checked. So, the lines file is opened and its values are
transferred to a vector, which will be used in the right tine.

In the sequence there are two ways to follow. The default way
comes when the “Only two hem spheres” box is not checked. In this
case a set of XCx.DAT and XCxSD.DAT files is created in the main
data directory. The nunber of GxCx.DAT files, which is the sane of
the &xCxSD. DAT files, is determ ned by the nunber of gates
specified in the “SPECTRA Map” procedure nmultiplied by the nunber
of cells in the interval specified in the field “Include cell from
- to”. The files GxCx.DAT are ASCII files in a matrix format and
will contain the SPECTRA maps per gate divided in a set of cells
bel onging to the same gate at the end of the procedure. In the
same way the GxCxSD. DAT are ASCII files in a matrix format and
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wi Il contain the standard devi ati on SPECTRA maps per gate divided
in a set of cells belonging to the sane gate at the end of the
procedure. Besides, if the Brazilian decinmal systembutton is
checked, a set of XCxBR DAT files and a set of GxCxSDB. DAT fil es
are also created like the first ones.

Al ternatively, the other way conmes when the “Only two hem spheres”
box is checked. In this case there will be an extra check. The
programwi || verify the necessity of having only the positive

hem sphere, only the negative hem sphere or both. Then, the
corresponding set of files is created in the main directory. This
set can be conposed by PHGx. DAT and PHGxSD. DAT files (respectively
the positive hem sphere for each gate and its standard devi ation
associ ated), by NHGx. DAT and NHGxSD. DAT files (respectively the
negati ve hem sphere for each gate and its standard devi ation
associ ated) or by both sets of files. As well as earlier, if the
Brazilian deci mal system button is checked, others sets of SPE
maps files and standard deviation files are also created |Iike the
first ones. The | ast ones are naned PHGxBR DAT and PHGxSDB. DAT f or
the positive hem sphere and NHGxBR. DAT and NHGxSDB. DAT for the
negati ve hem sphere.

Now, the building of the SPECTRA and standard devi ati on maps per
gate is perforned through all directories fromthe file list of
directory nanmes. In each directory all DIGxxCx. DAT and SDGxxCx. DAT
ASCI| files are read and its values transferred to the
corresponding files in the main directory. By default the data are
transferred to the &xCx. DAT and GxCxSD. DAT files. However, if
“Only two hem spheres” box is checked the data are transferred to
the correspondi ng hem sphere files: positive (PHGx. DAT and

PHGxSD. DAT) for cells from1 (one) through 4 (four) and negative

( NHGx. DAT and NHGxSD. DAT) for cells from5 (five) though 8
(eight). During this transference the data gaps at the end of each
directory of data are filled up owing the nunber of |ines to add.

Furthernore, if Brazilian deciml systembutton is checked, the
extra files in the main directory (G<CxBR. DAT and &xCxSDB. DAT, or
PHGxBR. DAT, PHGxSDB. DAT, NHGxBR. DAT and NHGxSDB. DAT), which
correspond to the SPECTRA and standard devi ati ons associ ated, are
filled up with the sane values than the | ast ones. But these ones
use the Brazilian deciml system

11. PROGRAM ERROR MESSACES
Here there are the error nessages that the RESCO 2000 — Data

Anal ysi s Program can produce. Reading these nessages it is easier
to identify the source of possible error during the eval uations.
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ERROR: Beam position not correct!

ERROR: Can’t create information filel

ERROR Can’'t create tenmporary rti file to FFT anal ysi s!
ERROR Can’t create tenmporary spe file to FFT anal ysi s!
ERROR: Coul d not change directory!
ERROR: Coul d not create cell.dat file!
ERROR: Coul d not create dtgate.dat file!
ERROR: Could not create dtrti.dat file!
ERROR: Coul d not create reduce factor fi
ERROR: Coul d not create report file!
ERROR: Could not create resune.fft filel
ERROR. Coul d not create resune.get file!
ERROR: Coul d not create resune.rti filel
ERROR Coul d not create resume.spe file!
ERROR: Could not create rti.dat filel
ERROR: Could not create rtimap.dat file!
ERROR: Could not create rtisd.dat file!
ERROR: Coul d not create sdspe.dat filel
ERROR:. Coul d not create spex.dat file!
ERROR Coul d not create tenporary attenuation file!
ERROR: Could not create the new cell filesl!

ERROR: Coul d not create the new cell SD files!
ERROR: Coul d not create the new RTI Map filel
ERROR: Coul d not create the new RTI SD Map file!
ERROR: Coul d not create the new SPE SD Map!

ERROR: Coul d not create the SPE SD Map!

ERROR: Could not create tine file!

ERROR: Coul d not | eave directory!

ERROR: Coul d not obtain directories information!
ERROR Coul d not open attenuation filel

ERROR: Coul d not open directory information file!
ERROR Coul d not open dtg.dat filel

ERROR: Coul d not open dtrti.dat filel

ERROR: Coul d not open gate.dat file!

ERROR: Coul d not open head file!

ERROR: Coul d not open lines informations file!
ERROR: Coul d not open numnber of file infornmation!
ERROR. Coul d not open reduce factor filel

ERROR Coul d not open report file!

ERROR: Coul d not open resune file!

ERROR: Coul d not open resune.get file!

ERROR: Coul d not open RTI factors filel

ERROR: Coul d not open rti.dat filel

ERROR. Coul d not open sdgatcel.dat file!

ERROR: Coul d not open sdrti.dat filel

ERROR:. Coul d not open sdspe.dat filel

ERROR Coul d not open SPE factors filel

ERROR: Coul d not open spex.dat file!

ERROR: Coul d not open tenporary attenuation file!
ERROR: Coul d not open the cell filesl!

ERROR: Coul d not open the cell SD files!

ERROR: Coul d not open the new SPE SD Map!

ERROR: Coul d not open the RTI Map fil el

ERROR: Coul d not open the RTI SD Map file!

ERROR. Coul d not open the SPE SD Map!

ERROR. Coul d not open tinme file!

ERROR: Coul d not read tenporary filel

ERROR FFT Anal ysis must cone before RTI Map!
ERROR: FFT anal ysis nust cone before SPE!
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ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR
ERROR

FFT Anal ysis must come before Spectra!

CET Informati on must come before FFT Anal ysi s!
CET information must come first!

Head file not cl osed ok!

Menmory al |l ocation error of farrayin!
Menory all ocation error of parrayout!

Menory all ocation error of
Not enough data in filel

Nunber of gates beyond the linits!

Problens witing datal

rdat a!

The attenuation file is needed!

The attenuation file is no present or

Unabl e to open head filel
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12. CONTACTI NG I NPE' S TEAM

We encourage you to see the “About” itemon “Hel p” nmenu of the
RESCO 2000 program This will keep you actualized about the
versions, which you are using. The “About” itemis located on the
“Hel p” menu as show in the figure 5.

You can al so contact the I NPE's Coherent Radar Team t hrough one of
the following way |isted bellow

Conventional nmil address:

Instituto Nacional de Pesquisas Espaciais — | NPE
Ci éncias Espaciais e Atnosféricas — CEA

Di vi sdo de Aeronom a - DAE

Sdo José dos Canpos, SP - Brazil

P. O Box 515

Zip Code 12201-970

Calling or faxing to:

Phone +55 12 345 6796
Fax +55 12 345 6990

On | nternet

By the follow ng e-nmail:

Clezio M Denardini clezio@dae.inpe.br
Dr. Mangal at hayil A. Abdu abdu@dae.inpe.br
Dr. José H A Sobral sobral@dae.inpe.br

O in these pages:

DAE Hone Page http://www.dae.inpe.br/
Cl ezio' s Home Page http://www.dae.inpe.br/~clezio/
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