REFLEXW data-for mat

One REFLEX raw-data profile consists of two files: the first is the data file with the extension DAT, the second the header
file with the extension PAR. The name without the extension must be the same (e.g. Y PO00000).

The data files and header files aways have to be seen in relation with each other. All the information of the header fileis
necessary for the correct reading of the datafile. Thetwo filesare saved separately in order to facilitate a quick modification
of the header files.

1. data filewith the extension DAT or ?7T:

Each data file consists of a number of traces which consist of atrace header and the trace samples. The number of traces
(ScansMeasured) and the number of trace samples (M easureSamples) are saved in the header file. The maximum number
of tracesis 256000. The maximum number of samplesis 32768. The trace header and the trace samples are comprised in
one record having the following structure (PASCAL example):

CONST
MaxSanpl eNunber = 32768;

TYPE
TraceArray = Array[0..MaxSanpl eNurmber] of Smalllnt;
TraceSi ngl eArray = Array[0..MaxSanpl eNurmber] of Single;

TraceRecord =

RECORD
TraceNo : Word; { ** actual trace nunber ** }
NoCf Sanpl es : Word; { ** nunmber of sanples ** }
| Konp : Word; { ** component for 3-conp. registration ** }
Ensenbl eNo : Word; { ** Ensenbl e-nunber ** }
CDPNo : Word; { ** CDP-nunber ** }
Shot No : Word; { ** Shot-nunber ** }
GeophoneNo ;. Word; { ** Geophone-nunber ** }
TraceMar ker : SnallInt; { ** <> 0 : Marker ** }
TraceTi me : Integer; { *** tinme *** }
Ti meDel : Single; { ** tinmedel ay *x o}
Shot El evation : Single; { ** shot elevation ** }
Di st ance : Single; { ** distance *x o)
Shot Or't : Array[1..2] of Single; { ** shot-coordinates ** }
GeophoneOrt : Array[1..2] of Single; { ** Geophone-coordi nates ** }
CDPOr t : Array[1..2] of Single; { ** CDP-coordinates ** }
RecEl evati on : Single; { ** actual elevation **}
TraceDat a : TraceArray; { ** data ** }

{ OR SingleTraceData: TraceSingleArray; { ** data ** } }
END;

Each data trace therefore consists of a trace header of constant size and the trace sanples
(SingleTrace), an array whose size is determ ned dynam cally by the nunber of sanples in the file header
(Measur eSanpl es+1). The maxi mum nunber of sanples per trace is 32768. The trace sanples are either saved
as 16 Bit SmallInt-Precision or 32 bit floating point format. The dataformat is given within the
fil eheader (see paraneter format code in section 2). In Pascal the reading of a conplete data trace is
decl ared as foll ows:

VAR
Trace : TraceRecord;
QutputFile : File;
Measur eSanpl es, Nunber, NunRead : | nteger;
I nput Si ze : Longlnt;
BEG N

Measur eSanpl es : = 512; { for example }

I nput Si ze : = SizeO (Trace);

I nput Si ze : = | nput Si ze- 2*( MaxSanpl eNurber - Measur eSanpl es) ;
Assi gn(Qut put Fi | e, ' C:\ REFLEX\ DEMO\ ROHDATA\ TEST_000. DAT' ) ;
Rewrite(CQutputFile, | nputSize);

for Nunber := 1 to ScansMeasured do
BEGA N

Wth Trace do

BEGA N

{ *** Define the traceheader *** }
TraceNo : = Number;
NoOf Sanpl es : = Measur eSanpl es;
...... and so on
{ *** Define the trace data *** }
for i := 1 to MeasureSanpl es do
Singl eTrace[i] := ????
END;
Bl ockWite(QutputFile, Trace, 1);
END;
Cl ose(QutputFile);
END;



2. Header fileswith the extension PAR or ??R

The names of these files only differ from the data filesin their extension PAR instead of DAT for raw data files or 77R
instead of ??T for processed files, respectively. Here information is stored concerning the whole file (e.g. profile
coordinates, time increment etc.).

Sincetheinternal structure of the headerfileis only of interest for users who want to read in data by own programs or create
own datafiles (e.g. digital input of asignal trace for crosscorrelation), the file format (Type HeaderRecord) and the reading
of the header fileis explained with a small Turbo-Pascal program (please notice: Smalllnt - 2 byte, Word - 2 Byte, Integer
- 4 Byte, Single - 4 Byte):

Const
MaxNunmbConmments = 12;
MaxNumber OF Pr ocessi ngSt eps = 10;

Type
Col or Arr ay
Processing

ARRAY[ 1..16,1..2] OF SmalllInt;
RECORD
Sign : String[20];
Paraneters : Array[1..10] of Snalllnt;
Singl eParaneters : Array[l..5] of Single;
END;

ProcessingArray = Array[1.. MaxNunber Of Processi ngSt eps] of Processing;
Header Record = RECORD
ParnBtrings : Array[1..20] of String[20];
Parm ntegers : Array[1..16] of Snalllnt;
Parnionglnt : Array[1..2] of Integer;
Parnfingles : Array[1l..20] of Single;
Par nCol or s . Col orArray; { 64 byte }
Par mComments : Array[1l.. MaxNunbComments] of String[20]; { 252 byte }
Par mGi nVal ues : Array[1..2,1..MuxGai nval ues] of Single; {64 byte }
Par nSi ngl eDummy : Array[1..4] of Single; {16 byte}
Parm ntegerDummy : Array[1l..20] of Smalllnt; {40 byte }
Par nPr ocessi ngFl ow : Processi ngArray; {610 byte}
END;

PROCEDURE Get Par mRecor d( Dat aHeader : Header Record);

{ *** Procedure for reading the informations fromthe headerrecord *** }

VAR
ihelp : Integer;
BEG N
Wth DataHeader do
BEG N

Pr oj ect Name
ProfileDirection :
Prof i | eConst ant

ParnBtrings[1];
ParnBtri ngs[ 2] ;
Par St ri ngs[ 3] ;

proj ect nane }
profile direction (X Y oder Z) }
profile constant (X Y oder Z) }

Measur eArt Par nStri ngs[ 4] ; measure art }

Profil eCoord Par nBtri ngs[ 5] ; free }

Hel pString Par nBtri ngs[ 6] ; free }

Hel pString ParnBtrings[7]; free }

Hel pString Par nBtri ngs[ 8] ; free }

Pl ot Art

W ggl eArt Par nBt ri ngs[ 10] ; W ggl eArt (LI NE, BLACK and so on) }
Aut oNane Par St ri ngs[ 11] ; automatic file name }

Di st anceDi nmensi on:
Ti neDi mensi on
Recei ver Sequence :
Di st anceAxi sNane : = ParnStrings[ 16];
Ti meAxi sName ParnBtri ngs[ 17] ;
Anpl i tudeDi mension : = ParnStrings[ 18]
Measur eSanpl es
ScansMeasur ed

Par nBtri ngs[ 13] ;
Par nBtri ngs[ 14] ;
Par nBt ri ngs[ 15] ;

di stance di mension }

time dinmension }

recei ver sequence (plot) }
name - distance axis }
name - time axis }

{ anplitude di mension }

{
{
{
{
{
{
{
Parnstrings[9]; { plot node e.g. PO NT- MODE }
{
{
{
{
{
{
{
{

Par m nt egers[ 1] ;
ParmLonglnt[1]; { nunber of traces }

nunber of sanples }

W ggl eBl ack = Parm ntegers[3]; { blackening parameter in percent }

W ggl el nc = Parm ntegers[4]; { increment for w ggle-node }

Poi nt XAr ea = Parm ntegers[5]; { range in x-direction for plotting in point-node};

Hel pl nt eger = Parm ntegers[6]; { free}

Coor dNumber = Parm ntegers[7]; { profile nunber }

Waggledip = Parm ntegers[8]; { clipping parameter in percent }

For mat Code = Parm ntegers[9]; { data format Code: 0: 16 bit small-integer; 1: 32 floating
AGCW ndowPI ot = Parm ntegers[10];{ AGC wi ndow in sanples }

Header Mar ker = Parm ntegers[11];{ O: datamarker, 1:headermarker }

Number OfF Gai nVal ues : = Parm ntegers[12];{ nunber of gain values }
Tracel ncrenment Par nSi ngl es[1]; { trace increment }

Ti nel ncr enent ParnSi ngl es[2]; { tine increment }

Ti neMeasur ed Par nSi ngl es[3]; { measured time }

Ti neBegi n Par nSi ngl es[4]; { tine begin }



Poi nt Val ueScal e Par nSi ngl es[ 14] ;{ plot scaling }

Mar ker | ncr enent = Parntingles[5]; { free}

W ggl eScal e = Parnfingles[6]; { scaling for wi ggle node }

Val ueScal i ng = Parntingles[7]; { scaling for ASCl|-conversion }
XCoor dBegi n = ParnSfingl es[8]; {x-coordinate start of the profile }
YCoor dBegi n = Parnfingl es[9]; {y-coordinate start of the profile }
ZCoor dBegi n = ParnSi ngl es[ 10] ; {z-coordinate start of the profile }
XCoor dEnd = ParnBi ngl es[ 11] ; { x-coordi nate end of the profile }
YCoor dEnd = Parntingl es[12] ; {y-coordi nate end of the profile }
ZCoor dEnd = Parnti ngl es[ 13] ; {z-coordi nate end of the profile }

Shot Posi tion Par nBSi ngl es[ 15] ; { shot position }

Shot Recei ver Di stance : = ParnSi ngl es[16]; { shot receiver distance }

Nom nal Frequency : = ParnSi ngl es[17]; { nom nal frequency }

Profilelncrenent := Parnfingles[18]; { increnment between 2 parall el
Par nSi ngl es[19]; { CWP-bin for the CMP-sorting }
Par nSi ngl es[19]; { offset-bin for the CMP-sorting }

CMPBi n :
OffsetBin

for ihelp :=1to 16 do
BEG N
Col ors[i hel p, 1]
Col ors[i hel p, 2]
END;
for ihelp := 1 to MaxNumbComrents do

Comment s[i hel p] := ParnmComments[ihelp]; { 10 comments, 20 char

Processi ngFl ow : = Par nProcessi ngFl ow; {processing flow }
end;

lines of a 3D-data bl ock}

Par mCol or s[i hel p, 1] ; {start anplitude-col or index}
Par mCol or s[i hel p, 2] ; { end anplitude-col or index}

each}

The reading (writing) of a header file is performed by using a blockread(blockwrite) command. For writing a header file
only the most important "HeaderRecord-Parameters’ have to be set. For writing a file the setting of the following

parameters is necessary:

a) ProfileDirection ParmStrings[2] := ProfileDirection;
b) ProfileConstant ParmStringg[ 3] := ProfileConstant;
¢) MeasureSamples Parmintegerg 1] := MeasureSamples,

d) TimeMeasured ...
€) ScansMeasured ...
f) TimeBegin ...
g) Timelncrement ...
h) Tracelncrement ...
i) XBegin-ZEnd ...

VAR
Header : Header Record;
QutputFile : File;

BEG N
Measur eSanpl es : = 512; { for example }
Assi gn(Qut put Fi | e, ' C:\ REFLEX\ DEMO\ ROHDATA\ TEST_000. PAR ) ;
Rewrite(QutputFile, SizeO (Header);
{ *** Define Header *** }
Wth Header do
BEG N

ParnBtrings[2] :='X;
ParnBtrings[3] :='Y';
bé}ﬁ1ntegers[1] 1= 512; { *** for exanple **** }

and so on
END;
Bl ockWite(QutputFile, Header, 1);
Cl ose(QutputFile);
END;



