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One software package
for nearly all wave data like
GPR, reflection seismics, refraction seismics

REFLEXW - the complete 2D processing and 2D/3D interpretation software of reflection,
refraction and transmission data with a wide range of applications:

-
-
-
-

Apart from the complete range of the standard filter- and CMP-
processing steps many elements especially designed for various
applications are incorporated:

T A A !

GPR (Ground penetrating radar)
reflection seismics

refraction seismics
borehole-borehole wave data

3D-datainterpretation incl. calculation of timeslices

picking of first arrivals or horizons

wavefront-inversion of first arrival traveltimes

raytracing using a Finite Difference approximation of the eikonal equation

tomographic interpretation using SIRT

Simulation of the wave propagation using a Finite Difference (FD) approximation of the elastic or electromagnetic
wave equation

The following modules of REFLEXW are available:

*

module 2D data-analysis for GPR, reflection seismics, refraction seismics, borehole-borehole data

Many different processing possibilities - interactive processing of single files or by generating a batch-file, one-
and multi-channel filters, editing, static correction, deconvolution, migration and much more. All processing steps
are documented.

Easy import of data of many different formats (e.g. SEGY, SEG2, most of the GPR- and seismic systems (for
example: GSSI, Sensors&Software, MALA, IDS, UTSI, 3D-Radar, ABEM, SEGY,SEG2, Summit and so on)),
integration of other non-standard formats.

conversion of single sections and of a profile sequence (automatic assembling and storing of the sections under one
single datafile or automatic generation of datafiles for parallel and inline-sections).

Velocity analysis of zero offset or shot data using an interactive hyperbola or line adaptation or an intercepttime
method

Picking of arrivals - manual, automatic or semi-automatic, ASCII- and DXF conversion of the picks
CMP-processing for GPR, reflection seismics and refraction seismics

single-shot data processing (sorting, display, processing, NMO-analysis, stacking)

interactive analysis of CMP- or shot-data using a semblance analysis or an interactive adaptation method
calculating either the reflection hyperbolas (reflection seismics) or the complete traveltime branch including
diving waves (refraction seismics).

module 3D data-interpretation for GPR and reflection seismics

Display of x-,y- or z-slices. The slices are either displayed in manually scalable windows or by moving through

the 3D-dataset using a track bar.

3D-cube display of the individual slices or of the full 3D-data using shading algorithms

3D-Picking of arrivals.

3D-fixed array tool for a fast interpretation of multichannel data with fixed lateral offset between the channels which
allows to easily interactively reach each point within the dataset.

module modelling with wavefield simulation and traveltime inversion for refraction seismics, borehole-borehole

data, GPR and reflection seismics data including

* refraction traveltime analysis for refraction seismics.
Interpretation of refraction seismic first arrivals. The module includes various sorting and combining
possibilities for the picked traveltimes. These combined traveltimes are the bases for a FD based wavefront-
inversion. Different raytracing methods are available for the evaluation of synthetic traveltimes. An
interactive 1D-velocity analysis tool allows the adaptation of the complete traveltime branch including diving
waves.

+ forward modelling for simulating the electromagnetic and seismic wave propagation in a 2-dimensional
medium using a Finite Difference scheme.

* A tomographic approach based on SIRT is incorporated for the inversion of the picked traveltimes
(refraction and transmission). Straight and curved rays are supported.
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The module 2D data-analysis allows the complete 2-dimensional processing of single shots, zero offset lines or multi-

shot gathers. The module is useful for the following applications:

L X X X X 2

GPR (Ground penetrating radar)

reflection seismics (single and multi channel)
refraction seismics

borehole wave data

ultrasound data

Import data

An import option allows the loading of the data for almost all existing GPR and seismic data formats (e.g. GSSI,
Sensors&Software, MALA, IDS, UTSI, 3D-Radar, ABEM, SEGY,SEG?2). Single sections as well as a profile sequence
(automatic assembling and storing of the sections under one single datafile or automatic generation of datafiles for parallel
and inline-sections) may be imported.

The data display and printing possibilities

display of the data either in wiggle or filled area point _

mode

“normal” reflection (time axis from top to bottom) or
refraction (time axis from bottom to top) display

90 degree rotated display for e.g. borehole data
continuous display of the current mouse position
parameters including time, distance, amplitude and depth
the user may switch between two different scale modes:

1. the data are completely plotted into the actual window
with subsequent free zooming and moving possibilities

2. trace based scale: the user chooses the pixel size for each
trace. If the line is not completely plotted into the window
moving possibilities are available.

zoom- and autoscroll possibilities

loading of a secondary profile, horizontal or vertical split-
mode or overlapping of the profiles

loading of up to 4 different files with single or multi
axisscaling, horizontal and/or vertical split-mode
interactive magnifying glass option (see figure on the next
page) with choosable zoom factor - a freely choosable data
part is continuously magnified when moving the mouse
interactive color amplitude assignment for point mode
many different plot options, e.g. rotated display,
combination of wiggle and point mode, free choosable axis
and so on

easy transfer of the data to the clipboard

printing out the data with freely choosable scale either in 1§

cm or scale like 1:1000; support of banner output

Plotzettings
Plotmode  Pointmode -

|¥] Tracenomnalize

load from fileheader
[ Profilencimalize )

i 5 7
'@ each primary file
2 always each file

PaintmodeScale
HScale: 1
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() PixelPerS ample
gt () PixelsPerTrace
‘wiggleattibutes
Scale 4 [ Showwiggle
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ntrace 1 [ ShowSinglePaintz
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[ ManualScaling  TickMumber: 5

zoom sec. files
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©no@y

[ man. dy: |10
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findo 0
Scale: 1

Dewow
timerange:
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[ EnergyDecay
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[T show  increment:
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Pointmode attributes
actPalette Rainbow? -

averlay Fal.  |Rainbow2

[ NewPalette ] [Heset&llpalattes]
@ ChangeCalor
() DragColors

() RemoveColor
() InterpolateCalars

zem level 0
Ampltudescals: 1
2048

auta O-symmetry

minvalue:  -2048 max.

[] autom. scale
[] manual colorbar sign

ControlPanel

b b
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(continuous printing on printers which support banner output, e.g. HP Deskjet 1120 C), possibility of freely placed

annotations (see print preview).

stack printing of a complete set of 2D-lines using the same printing parameters
Print preview menu - allows to preview the size and shape of the print output and to define a print header consisting of
up to 30 different header comment boxes containing up to 6 different
comments.

oscilloscope-function - wiggle plot of the actual trace with the

indication of the actual amplitude, time and frequency

view camera images - camera images are shown based on the actual
cursor positions within a freely moveable and scalable window. i°

comprehensive context sensitive online help
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Example of the pointmode display of 4 different GPR-lines with activated magnifying glass
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Print preview window with the possibility of defining freely placed boxes
each containing up to 6 different comments
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The dataprocessing possibilities

A single radargram or seismogram section can be interactively processed. Primary and secondary profile are displayed
simultaneously.

The batch mode allows the automatic processing for a choosable number of lines. A sequence of processing steps will be
applied on an arbitrary number of profiles. The batch mode runs totally automatically. Primary and secondary profile will
be displayed, whereby a direct control of the result is given.

All processing steps are stored for each profile and can be edited at any time.

- The dataprocessing is completely interactive. The effect Gain [_[O] ]
of'the filter is online controlled when changing the filter
parameters by showing both the original and filtered
trace. All edit inputs may be entered either interactively
in the original profile or using the table input.

trace number: |1 A

-

—Gain
original
i~ AGC-Gain sample nrlfactor (dh) ﬂ
04605301

" energy decay

" gain functian

" remove header gain

An overview of the different processing functions:

86 1483871

164 1483871
('manua\gam(y) l
.. . . . . . © manual gain i) 0
- editing functions (like removing, extracting of single - 0

. . . saled windowgain(x)
traces/trace ranges, muting, stacking, subtracting or 0
0
M vcainManual  HEE] _I

oo-qmm.l:.um#

adding of profiles and much more)
- Horizontal rescaling of the data based on markers s
(manual or automatic) or on GPS coordinates A 102050 40 50 60 70 0 90 % & Insert © Change

o o o o o o

0
1
i+

- flipping the profile in x-direction or y-direction 0=

- static correction -interactive input of the correction m
values, read from an ASCII-file with support of GPS o
coordinates, automatic correction of the first arrivals, Za
swell removal, slant stack correction and so on m

- gain-functions in horizontal und vertical direction, AGC
(AutomaticGainControl), automatic trace balancing,
linear and exponential gain function, automatic gain o
based on mean amplitude decay curve

- a great variety of 1D-filters like bandpass working in
time- and frequency range, notch-filter, timedependent bandpass, arithmetic function, averaging, median-filter, mean-
filter, deconvolution (spiking, predictive, min.phase, ...), shaping filter, declipping, complex trace analysis
(instantaneous frequency, phase, envelope), time-depth conversion, background removal, cross- and autocorrelation, ......

- Spectral analysis - single spectra, moving-window-analysis, dispersion curve analysis

- migration - 2D Kirchhoff, 2D fk-migration, 2D Finite Difference migration with lateral varying velocities, 3D Kirchhoff,
topography migration, prestack migration

- 2D-filters like subtracting average, running average, stack, compress and expand, ... Special 2D-filters for timeslices.

- fk-filter with the possibility of manually input the filter range within the fk-spectrum or by defining a velocity fan.
Different tapers and taper width are available.

- and much more possibilities

- All processing steps are stored in the header of each profile and can be asked for at any time.

rofile

IU,EIEIEIEIU
b 36,4499 ns
O 1 :I

roc. Start | Exit |

distance [m] distance [m] distance [m]

a 10 20 o 10 20 ) 10 20

Example for the
application of the
migration:

On the left the model
including some
diffrations and a
synclinar structure is
shown. The original
Z0 data are shown
in the middle. The
right panel shows
the migrated result.

[*

w

depth [m]
depth [m]
depth [m]
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“ | from a zero-offset or CMP profile (see figure

336

on the left) is integrated. It is possible to
= | adapt diffractions, reflections and straight

-135

269

lines. You may change the velocity, the
) radius of the target, the angle between the
o line and the target and the width of the
b I‘“ calculated diffraction or reflection

time (ns)

= | hyperbola.

There is also the possibility of fitting linear
= | features either by changing interactively a
line or by setting two points.

<& DK™ '

[ Isamole: 215 bace: 212

The option core allows to vary interactively the R ETRETETH L]

o]
e . R File Global Piot View Processing Analysis Help Exit
Veloclt1e§ (_)f the single layers of the individual cores |2 s|ma|m| «|=]+|>] ]88 % = o] 2170 [ AT
stored within an ASCII-file. Aoseal [0 <] actPoiere [Giay1 ] wEG © romove © chengo |
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1. DA\REFLEX) refra\rohdatalR001685_DAT { traces: 24 { samples: 1000
veloctty  inferceptime distance tme

th
d 3609392 7652729 0 161 0
o 1491 WOLTSL 134 ISLT0S2 12497
’ s | SPO46T 1965723 U051 1882591

In addition an interactive use of the intercept time
method for seismic refraction data is included. The
option enables to get a first 1 D-model very quickly.

The velocities may be stored on file and may be reloaded
at any time. The velocities are combined into a 2D-
model by using a special interpolation. Such a 2D-
velocity distribution may be used in a subsequent step for
the migration or the time-depth conversion.

TIME [ms]

90 100 110 120 130 40 150 160 170 180
DISTANGE [METER] -
« >

[l =/ocity-ad=ptation - use key "< or "> for changing the actusl (aqus) parameter- fix the adaptation or choose the watned core-layer by m

Use of the intercepttime method for refraction data
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Picking the onsets/first arrivals

The picking option allows to pick the traveltime and the
amplitude of different onsets like reflectors or hyperbola or the
first arrivals.

You have the choice between manual picking, continuous
picking, a semi-automatic picking using a phase follower
(manual editing is always possible) and a full automatic picker.

The picked values may be corrected to the extrema or the zero-
crossing. In addition a time/distance correction to the maximum
value within a given window is available. This allows you for
example to pick the hyperbola cusps very quickly.

For GPS based data the picks may be interactively controlled
within a profile or Google map.

Iv show line position

>w - 2D-dataanalysis

lobal Plot View Processing Analysis Help Exit

e|eg|m «|m|+]>]

21| raw
2651

jk| a8 @fne = |ove

plotscale: |40 =] ectpaletie [Gray1

€ phasefollower ;| [EBIBR jpick cade [0
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© menual pic

C diferenca pick 217 | mexdif, |

| cet C remove & hangel

[_ O[]
[A:0.,00000 [xc 174526
d . -7.24947)
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ploton 2line _control | interpolate)
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In addition a DXF export is integrated.
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export the picks into different ASCII-formats together with the 3 space co-
tion. The Google KM

L-format is

e

distance: 2537.250000
act depth: 6370000
min depth: 0.280000
max depth: 1.210000
mean depth: 0.51987%

‘ A 3D-picking is included. Picking may be done within all

T
B

i

The picks may also be displayed within the profile or
Google map.A 3D-view is possible if the option 3D-pick
cube is activated in addition.

The option may be used for parallel and crossing lines as
well as for GPS based crooked lines.

Yiom

distance o] - disance om) -| visible windows and the picks will only be displayed on the
100 400 0 100 200 300 400 500 600 700 800 9001000 . . . . . .
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The so called layer-show offers the possibility to combine individual pick files, to plot them together with the wiggle-files
and to output them in report form on printer or file containing the depths, velocities and amplitudes of the individual layers.
The time-depth conversion of the picks is either based on a constant velocity for each layer or on a 2-dimensional velocity
distribution allowing to take into account vertical and lateral velocity changes. The 2D-velocity structure may be overlaid
and also stored as a separated Reflexw formatted file.

=

%, Reflexw - 2D-dataanalysis

File Global Plot  Wiew Processing  Analysis Help  Exit

231 PS5 ) [ ; - -
o | S|l >| 2|0 R & +| @] of o8 oirpeonfan]  [FTTETS
nest| prev.|(a|platscale: |1 2| actPalette |Rainbow EElTS T e e e

1
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£
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w
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& -]
[=]
-1
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.sample: 128 trace: 258 i L s 2 T

TIME [ns]
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FAAdata_schulunghmodsling_multioffset\LINEDATADIP_L_HET_DAMP_OMEY LAY
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0 10 20 30 0 iy

DEPTH [METER]
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Handle the traceheader(GPS)-coordinates

REFLEXW allows to handle so called traceheader coordinates which
are stored within the header of each trace. Several ASCII-formats for
the GPS-data are supported in order combine the traceheaders with the
GPS-coordinates. Therefore it is possible to use GPS-coordinates for

special analysis.

The GPS coordinates can be used for exporting picked data to an

ASCIll-file.

In addition there exist two different viewing options of the GPS

coordinates (see figure on the right).

First the profile location based on the traceheader coordinates can be
shown in an additional window (any curvature of the line coordinates
is displayed). When moving the mouse cursor within the data window
the actual xy-position of the mouse cursor is also shown. The secondary

window may contain a blank map or a Google map.

Second the xy-receiver traceheader-coordinates may be displayed along |

the distance axis.

The GPS z-coordinates can be used for a static correction either as a

plotoption or as a processing step.

3-component analysis

ow line(s) position

_lolx]

5
[TGRRUNE_T2T

b 146 766
lve: 36.229

¥ METER]

Ty

W 0 @ w10 @ M 20 20 2@

60
XIMETER]

The option allows the interpretation of 3 component data. The final REFLEXW 3-component datafile will be constructed
from several original datafiles containing multicomponent data. Each original datafile must contain one single

multicomponent dataset.

The data may be sorted after ensembles with each ensemble containing the 3 component traces (see figure on the right). It
is also possible to display the into 3 different windows with each window containing all traces of one single component.

The particle motion and the actual polarization angle can be displayed.
The option colored allows to color the wiggles based on the actual polarization angle. The analysis window determines the

length of the traveltime window for the polarization
analysis. The option hodogram allows you to
continuously display the particle motion within the
chosen plane when moving the mouse cursor in the
data. The linearity factor (1 - completely linear, O -
circular) and the dominant angle are also determined
and displayed when you have chosen one of the 2-
dimensional planes (see figure on the left). If the
plane xyz has been chosen, a 3D-cube display of the
particle motion is shown.

[ HodogramForm
oz

[_[O]x]

I showponts 7 show line |

Tmeartty: 0,9711293
angle:- 1477478

x (North
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The CMP-analysis module consists of two parts (the CMP velocity analysis and the CMP-processing):

The module is useful for the following applications:

@ reflection seismics
4 GPR (Ground penetrating radar)

CMP-velocity-analysis

The CMP-velocity-analysis allows the calculation of a
one-dimensional velocity-depth-distribution from CMP-
or moveout-data based on different analysis techniques.
The module offers the following possibilities:

@ wims
© mean  refiation

(CMP_00S2VEL

B8 Reflexw-CMP velocity analysis o | B |
Fie Globsl View Plot Help Bt

B scale: ol adiacent CHP's intractive adaptation | semblance | unomelized cor. | constvelocty panels | constveloci stack ¢ | » [ 30557
hotpos, [8 o] urcof = [0 31 ype vel modieatom 1100 i gorn [0 W semblance - ;;2,“5““5
modelpos. [78 save| [~ stack-convertto depths | © boundary| @ fchange| o] | E depmﬁ T unnorm.con

[V view semblance
I~ long offset approx
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© velocty | € e
=2 ¥l e i
sl
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Fo\data_schulung\training\seiswic.eflctiontvibro_ineT\ROHDATA\SHOT 0040 DAT / aces: 35 / samples: 1001

@ reflsction(” WSP

interactive generation and change of a velocity-
model for a CMP- or a moveout-section with con-
tinuous indication of the actual reflections
semblance analysis or constant velocity analysis
for a given velocity-interval, interactive choice of a
vrms-depth-distribution from the semblance analysis
or from the interactive adaptation panel

loading of a second CMP-section for a parallel
adaptation of the reflections

loading of a zero-offset section with true distance |
information for a calibration of the corresponding re-
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flections i
- generation of a 2-dimensional velocity-model based || =
on the resulting 1D-velocity-depth distributions. This | v seiinesn st s s s ssssosmass
2D-model represents the base for the stacking.
CMP-processing
== The CMP-processing allows the sorting of raw
Fle Goba Pt Vew Proceong Ampes Hep Bt [Mimsro] data to CMP, Common Shot, Common Receiver
2 >1 Taw pwc r:‘v\‘/ o -‘VE‘DEW 4 (t;«\ o] T | siee| GPS A-[IEI[I[IEIEI D\ttP 110 .
kJ%I—,—W ﬁgm_%‘@ljﬂ g %U _JTilEW:M_LlJ S 58 | and Common Offset. It is very easy to change
EMPWWWlsmswl — E— = — = interactively between the given sorting possi-
con e EMP[ ¥ ]‘55] 1% e & ci & e el : mg o || load 2D model| [~ e ie—dj o %’— ik bllltles.
e S 7 e et B N mae [ | Stacking or simple NMO-correction of CMP-

1. F-\data_schulung*seismic_teflection’wvibio_lineT\DUMMYDAT DAT / races: 205 £ samples: 751
ensenble list
10

WD AT

save | cear B3
ry
lad | take over

(Ilsample: O tace: 151

Gather, Common Shot-Gather or Common
Receiver-Gather is possible based on a 2-dimen-
sional velocity-distribution (see velocity analysis)
or using a slant stack algorithm (only stacking).
Optionally an automatic correction of the
residual statics is applied.

L[]

.,.)h | There are different possibilities of entering or
* | changing the geometry:
Two different standard geometries are
implemented: moving line and fixed line.

Activating moving line allows you to define the
S| geometry for a geophone line moving with the
shots.

Activating fixed line allows you to define the geometry for a
fixed geophone line for different shot points.

The original shot geometry may contain GPS coordinates. In
this case the receiver geometry will be calculated from a
moving line relative to these GPS-coordinates

In addition the geometry of each trace may be edited
individually and the geometry may also be loaded from an
ASClI-file.
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The module 3D data-interpretation allows the interpretation of 3-dimensional data by displaying x-, y- or z-slices. The
module is useful for the following applications:

€ GPR (Ground penetrating radar)
@ reflection seismics

The 3D-datainterpretation includes different possibilities of handling 3D-data:

= load up to 25 different 2D parallel or non parallel lines in order to display them within the different modes scroll and
window (see below). The scale of the different 2D-files can vary.

= create and interpret a complete 3D-datablock

= create single timeslices

create a complete 3D-datablock:

The 3D-data may be easily constructed from equidistant or non-equidistant 2D-lines either during the import or in a later
stage. The generation of 3D-files may be done for parallel or crossing lines as well as for freely distributed lines. In all cases
a spacial interpolation may be done (necessary for crossing and freely distributed lines). The max. number of 3D-datapoints
in all directions (X, y and time) is 2048.

2D parallel lines with 2D crossing lines with 2D lines with arbitrary
equidistant but not equidistant but not geometry or single traces with
necessarily equal necessarily equal increments GPS coordinates
increments within and within and between the lines
between the lines

[

use interpalation scheme for freely distributed 20-lined
» A

m S anply iz it i e drzetion H

receiver coodinates v BES7001 927

'
s

B687155,766

1

02 |
= DAT_0001 DAT .

DAT_0002 DAT

DAT_0003DAT -

Depending on the original data there are several ways to generate a 3D-file in ReflexW format:
generate 3D-file without an interpolation:

Precondition is that the original data have been acquired along parallel equidistant 2D-lines. If this is true the 3D-file may
be generated

- from original 2D- or 3D-data during the import. In this case the complete dataprocessing is done for the 3D-datafile.

- from REFLEXW formatted 2D-lines. The 2D-lines may be raw data (then the processing is done for the 3D-datafile) or
already processed data. There are no general rules whether the processing shall be done for the 3D-datafile or for the
individual 2D-lines.

The rasterincrements of the resulting 3D-datafile will not be changed.
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generate a 3D-file with interpolation:

The 3D-datafile may be constructed from Reflexw formatted parallel 2D lines, crossing 2D lines or from freely
distributed lines using e.g. GPS based coordinates.
The rasterincrements of the resulting 3D-datafile may be freely entered.

In both cases, the data points of the resulting 3D-file have fixed increments in x-, y- and time-direction, respectively. The
resulting 3D-datafile has the same REFLEXW format like a 2D-datafile (the ensemble number within the traceheader
controls the sequential storing) and it therefore may be processed within the 2D-dataanalysis module whereby the
interpretation must be done within the 3D-datainterpretation.

The data are completely loaded into the RAM of the computer whereby a fast visualization of the data is possible.
Rescaling or subdivision for 3D-dataset:

The max. number of points in each direction is restricted to 2048. If the points exceed this boundary Reflexw offers two
possibilities rescale and subdivide: The option rescale automatically calculates rescaling factors in all directions where the
number of points exceed the 2048 boundary. The option subdivide will only be enabled if only the number of points in line
direction exceeds the 2048 boundary. Activating this option generates a number of subdatasets of the complete 3D-dataset
in this direction.

Apart from the 3D-cube display (see the next but one page) two different display options ,mode‘ and ,windows* (see next
page) are available.

A second 3D-data file can be viewed in addition for a direct comparison.

create single timeslices:

In addition you may construct single timeslices (C-scans) from different 2D-lines originating all from one acquisition plane
without any (significant) restriction in size.The profiles may be arbitrarily orientated and GPS coordinates are suported. The
spatial interpolation ranges can be freely determined. The timeslice is considered as a simple Reflexw section - all
processing and display possibilities within the 2D-dataanalysis module can be applied on.

Within the lower picture timeslices with a size of 5500%1250 points have been created from more than 1000 original
2D-files.
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Scrolling the 3D-datablock

Using the option "scroll" (see figure on the right) you may

continuously move through the 3D-cube either in x-, y- or z

direction using the track bar. The step and smoothing rates are freely

choosable.

An optional image processing (¢.g. median filter, edge
sharpening, contrast stretching, normalization, shift compensation,
bumpmapping, embossing ...) is supported.

The slices may also be simultaneously displayed using Google
maps if the 3D-data has been created using GPS-
coordinates..Different possibilities for an export are given.The
timeslice may be exported to a KML file for a later use within
Google Earth or to a georeferenced tiff-file. Different overlay
techniques are supported.

The different cuts may be viewed at the same time and may be
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A MPEG moviefile for the later use with a MPEG-player may
be easily constructed for the scroll and the 3DCube (see next
page) mode.

3D-picking
3D-Picking may be done within the individual 2D-cuts (scroll or

windows mode) or within the 3D-datacube display. You have the
choice between manual picking and continuous pick. The 3D-

Windowing the 3D-datablock

i Using the option "windows" (see figure on the left) the
slices are displayed in manually scalable windows (up to 25
different windows naturally independent from the original
3D-datasize). Again the step and smoothing rate may be

o o freely chosen.

i Refiex - 30 ion - [E=YIC =)
e -
File Global Plot View Analyse Help Bit File Global Plot View Analyse Help Exit
- Nﬁm XCuts | YCuts - o W1am Y-Cuts ot 123 [x 063777
S22 BIED| e luum, s“:.' 1 | S[0 868 e, jmnjjkm Stioes | indiv. cut] e cuts W‘“’“M‘ 5"“"@] Plycut 19 y 112
1 : a2 sty
) ?0\ \J_‘G)ﬂ- rhmddﬁdm[_um . " 1%0\ chk_r ’—um”_“—_wmd = ’——];3 =
| _net | _pred | Karte  Satellit
130 _FILED1.DAT: 171 Ines from 0o 43,8047 with 0.2329688 ns _— 0% PURE DAT: 417 s fiom 010 208 wlth!lﬂ)SMElEﬂ
-
Options Menu -+ & ‘ WYZ-cuts options:
Xt 8477365 \ =
- 1o el | 555
XEnd  [aarroe ", i
"\ v 205 2]
Votat  [48.93648; . 7~
YEnd  [4839712¢ - JAhzs j:VJ
" StepRate  smoothing
TimeStart: I
e T = 3
TimeEnd: [43.60469: P b
StepRate |1 3] 0.2929€ | P
smoothing [ 2] 0.2929688 IR
=
by aeor
b SR rons
K C by rows/cokms
€ by cokams
export single cuts
format [Z wy-avis fres of distor
& ‘éﬁ%‘,ﬁ, e | _— Latiude : [48.9%6721 Longitude: [5.477900 ™ time-asis free of disorion
C R avomatic| | |t 23438 velocity [01
[ showtimesice in add.
[ shift 30 cuts | —— 61 actua inesice ot 23438
I heaise 0t depite 1.1713 at ve0. 1[m/ns]
I~ contast stieching _}ﬂE]_IJ
I histogram equolzation I~ contiast stietching
| ety | histogram equalization I
—
# Reflexw - 3D-datainterpretation ERESES |

', Reflexw - 3D-datainterpretation -[of x|
Fle Gobd View Plot Hep Anabse Bt
aupioe ]
g 1= s s | R e R b Li B
7 Tl [@ ,-,,Egu,dmm otscale i (T ety 4520
ST ol S e i ey
nest | pred |
((:curvlmuuusumk i (‘ set  |pick code B 3 load | resst Iakeuve nu controlall
perel ik omove e wecote | oo | msmtactout| | autocor, _conecto | ] il ato |
™ aiope. [ Dk r:ube A change oy 3 i m'

PITK_0__.00T: 56 \mes o 1612 2575 wih 025 VE TER

Options Menu

DISTANCE METER]
xstatt [17,95000 30 eETER] ‘
XEnd:  [45.95000

TimeStart: |-0-373048
TimeEnd: [251,0802

AECL
et [875
Stephiate [1 21025 | |5
o 20 | [
| i}

it

I~ sharpen edges
I show timeslce n add

A5 evpait
Gealiff exparl

pick surfaces may also be included within the 3D-cube (see next

page).
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3D cube-display

The 3D-data can also be displayed within a 3D-cube. The program supports an interactive rotation of the 3D cube. The
data can be viewed from any direction and can be zoomed. The 3 axis may be freely labelled.

You may select if only the front or back planes of the datacube are displayed or the full 3D-data volume. In addition you
only may select single cuts and scroll through the cube in one distinct direction.
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With the options front or back activated only the front or back
planes of the datacube are displayed. In addition you may select a
distinct cornerpoint which serves as the starting point for a cutting
out of the cube (see picture on the
left).

With the option single activated
you may select any combination
of x-, y- and z-cuts (see picture on
the right).

With the option scroll activated it
is possible to continuously move
through the 3D-cube either in x-,
y- or z-direction using the track
bar. The step rate is freely
choosable. It is possible to plot a
“background” consisting of any
combination of x-, y- and z-cuts in
addition.

i With the option full activated all

data of the 3D-cube are displayed. Shading and hiding are supported.
Not visible parts of profiles are covered. However there is the
possibility to "look through” certain parts of the 3D-data volume,
whose amplitude values are smaller than the given threshold value.

With the option shading activated a special shading algorithm is
used in addition (see picture on the left).

The picked
surfaces may
also be
included
within the
3D-datacube
(see figure on
the right).
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It is also possible to display single 2D-lines with different
(arbitrary) orientations within the 3D-cube.
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3D fixed array

The 3D fixed array module allows the interactive interpretation of
multichannel data with a fixed lateral offset of the individual channels
based on relative coordinates. The target of this module is the
interpretation of data consisting of many traces into one direction, e.g.

along a road and a relatively small number of datapoints perpendicular to it

(number of parallel lines).

Reflexw supports the automatic import of the geometry of many different
multichannel array devices. The GPS data will be automatically updated
for the different channels.

An easy and fast calculation of timeslices without interpolation but
including smoothing in time direction is incorporated. A fast interactive
switch between the different lines and timeslices is possible either using
the mouse (pressed right mouse key or using the scroll wheel) or using the
trackbars.

B viewArrayGeometry

15

o

profil drection

geometry view of the array

0.40

020

.00

wd
<
<
<
<
<
«
<
«
<
<
<

B
=]
R

.

perpendicular ta profils diection

% 04130251y 0.2434268

7173834

7178633
7178632
T78e31
s
778830
7178629

7173828

@ FixedArray3D_Form - 3

ey )1

*ﬁlz Global Plot View Amlysks Help Eit

1aw | proc| ~ 28177
I | —‘—M _I allE aomsz ymm
quossl pusweuw 7 I wumse alal @‘ 5177
[ m e lmranguﬁ
[ 20 30 0 e | [bhae_greenred =]
05 05 &
03 o3 endtine: [4073 _”J _I'
n .:: ':1' .., acttime16.25
03 03 =
b 0 aleld+olP 3
{ DISTANCE [METER] ansvense MPLITUDE

78 .

TIME frs)
N
3

DISTANCE [METER]
20

L1210001.997
<20

86760

ass770 488780 asg780

X[METER]

‘296800 438810

Fe Global Blot Yiew Anask

S Sl 4 sl

T

p'- o howr, Y _Jr o] [ vewat et 4 _ulp | | [oweatimm =]
CESR Bl el [T o
e ﬁ&_?_-.-mm P imied b Fal 3

A 2D and 3D-picking is incorporated.

The traceheaders may contain the gps coordinates whereby an additional view of the timeslices withiin a gps map is

given.

2 @

o w1z

e

it
osTANCE (vmﬂ;

050301010305

wantime: [000

,—fﬁ
 endime: [ig73  peneae| b

‘\-..

e Ay ""g"f‘ N..vn; {;...‘ S
y ‘yuv" [Ss

DISTANCE (uETER]

: Karte  Satellit

Sandmeier geophysical research - catalogue 2020

[RERe———



16

The refraction traveltime analysis module allows to analyse and interpret picked first arrivals. The module is useful for
the following applications:

*

refraction seismics

The module consists of two different parts:

The first part (traveltime processing) contains the possibility to put together the picked traveltimes from several shots
and to assign the picks to special layers.
The second part (traveltime interpretation) contains the interpretation tools like wavefront-inversion, forward
raytracing, interactive 1-dimensional adaptation and refraction tomography.

Traveltime processing

Within this menu it is possible to analyse and interpret picked first arrivals

(refraction seismics). Precondition is that all chosen data are located along one

line within one acquisition plane. You may put together the traveltimes from
several shots and assign the traveltimes to special layers. Those traveltimes
stemming from several shots and belonging to one layer may be combined
together to one forward and reverse traveltime curve. These combined

traveltimes are the basis for a subsequent 2D wavefront-inversion which allows

to invert both the structure of the layer and the smoothed refractor velocity.

The traveltime processing part offers comprehensive tools for

ES
ES

* % X ¥

sorting of the traveltime data

interactive editing (moving a set of traveltimes, cancelling of single
traveltimes, combining different branches, ...)

comparison of traveltime data (e.g. real and synthetic data);
calculation of the discrepancies

CMP-sorting (e.g. for 1-D-modelling)

interactive assignment of arrival times to layers

manual or automatic phantoming

reverse traveltime control - output on screen or file

M ravelime analysis 2D
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Traveltime data put together and assigned to 3 different layers - for layer 2 one
complete forward and reverse traveltime curve has been automatically
generated which is the basis for a subsequent wavefront inversion
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Traveltime interpretation

The first arrivals may be interpreted in the following different ways:

g interactive 1-dimensional traveltime adaptation
g 2-dimensional wavefront inversion of the complete forward and reverse traveltime curves
g timeterm analysis
g 2-dimensional forward raytracing and comparison of the real and the calculated traveltime data
g refraction tomography
Vol 2] M 5
1-dimensional traveltime adaptation o fr— o
e e I mutples I~ SacShotPos.

ROD1695_VEL DARES T16%5_DAT / Uaces 24/ samples 1000
o DISTANCE NETER|

volocty s
1000200300000

The 1-dimension traveltime adaptation allows the interactive calculation of a
one-dimensional velocity-depth-distribution from refraction shot or CMP-data.
The intercepttime option allows to calculate a first starting model which may
be refined interactively (depth and velocities). The resultant diving waves,
reflections (incl. overcritical) and surface multiples are displayed in real time.
A comparison can be done with either real traveltime data or the complete data
set (in this case picking is not necessary).

depth NETER]

wavefront inversion: A

The wavefront inversion allows to migrate the combined forward and reverse traveltimes into depth using a Finite
Difference approximation of the eikonal equation. The following traveltime processing steps must have been performed
before:

X put the different traveltime curves together
X assignment to the actual layer
X combination to one single forward and reverse traveltime curve (see figure on the previous page).

The method allows:

- interactive back propagation of the wavefronts using finite differences approximation of the eikonal equation;
the backpropagation is exact, even for very complicated overburdens.

- no parameter adjustments are necessary

- inversion of layer interfaces and layer velocities

- the topography can directly be included in the inversion process (no static correction is necessary)

The complete forward and reverse wavefronts are continued downward based on the given overburden model. The new

refractor is automatically constructed at those points where the sum of the downward traveltimes is equal to the

reciprocal traveltime. The refractor velocity is determined from the mean of the slopes of the forward and reverse

wavefronts at the new calculated refractor points.

The method is iterative. This means that each layer must be inverted

separately and that the overburden must be existent. It may contain any 2-  f 55 sl e = e s S

dimensional structure. -

The results (interfaces of the layers and layer velocities) can easily be

manipulated (e.g. smoothed). A priori information can easily be

incorporated to the overburden prior to the inversion of the next interface.

This guarantees that all available information contributes to the inversion

result.

timeterm analysis

The timeterm analysis allows the reconstruction of a 3D-refractor from xy-

traveltimedata. The essential feature of the method is, that each traveltime t; may be written in the form t; = a; + b; + Ay/v,

where a; and b; are timeterms which are characteristic of the shot- and receiver point

respectively, A; is the distance between shot and receiver and v is the refractor

velocity. Under special conditions it is possible to derive a;, b; and v which give the

best fit to the observed traveltimes t;. The preconditions are :

- the velocity of the overburden varies only with depth within the critical
refracted ray cone under the shot or receiver

- the refractor velocity is assumed to be constant

- slope and curvature of the refractor is small

- the model consists of one layer and a half space

[ CubeaDForm M[=1E3

TR — | B
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forward raytracing:

The forward raytracing method can be 2 rocel sencrtonyreceing el

used either for a validation of the models T T e e g

derived from the wavefront inversion or LB Cak s Coale gm0 T -
(o vermove) aiaift.) (exanoite) add ooea )| [ 11ope0ienty vavekines  seocond |

highlighted shot

from the refraction tomography or it can be e et [ N s o e
used as a trial and error method in order to R R == ARl o . o
improve the model or even to construct a ; = -
model of the underground. The main goal is o

to calculate the traveltimes of the first

arrivals but also reflections from layer
boundaries can be built.

The method is based on a finite difference
approximation of the eikonal equation for =
calculating first arrivals. It takes into the
account the existence of different
propagation waves like transmitted,
diffracted or head waves. Therefore no
practical limitation concerning the 2D
complexity of the medium is given. The
method is very suitable for near surface
investigations, because there is no need for
approximations concerning the complexity
of the models. The wavefronts and therefore the raypaths can be stored and displayed.

The information about the geometry (shot and receiver positions) can automatically be adopted from the shot records or
from the traveltime files. Editing, if necessary, is easily possible. The number of shots (e.g. a complete refraction seismic
line) is not limited.

vpims)

<300 z
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The refraction tomography allows an e H T - |

.. . . 1 1 2 El] a 50 1) n 1] L1} input parameters— 7 EDTomogiaphy
automatic inversion of the combined | sacepcenerc 05| Dionagaply

X may, iterations 100 v |0
traveltimes. The data coverage must be . 7 e o | ,D:
high enough but no assignment to layers : w o T e
is necessary. The inversion is based on : “F W edberged  [IZ | oon [t577
a two-dimensional tomographic E B et [T | %
approach based on SIRT 1 G D0 P
. . . . gy | man beamwidkh  [50
(simultaneous iterative reconstruction s e chesk s
. 982 . show rays

technique). The curved rays are ’ = F Lo |
calculated using a finite difference B{M D s ol w5t

. . . . otal absohute timeditterence: W check noray area
approximation of the eikonal equation e i — — A sy |7 e T eitedboon Do

(see forward raytracing). A start model
must be defined. The start model may
be a simple constant velocity velocity a g
without any pre-informations but may
also consists of a complex layered
model, e.g. resulting from a previous

W curvedray ¥ forcs Tier
145 i 7 e 2Dt stat tomography

S3SHORTTOM IV show result
1578 firal modsk s3starth

1697

time [ms]

1%
2054
2171

wavefront inversion. The resulting “ j

velocity model is a rasterfile stored in | G

REFLEX-format whereby all Example of a refraction tomographic inversion - the original data are
possibilities of Reflexw are available calculated from a 3-layer model with vi=300 m/s, v2=800 m/s and v3=1500

for a further interpretation. m/s. The result of the tomography is shown in the upper panel - the original

layerboundaries are overlaid. The lower panel shows the original traveltimes
in comparison to the calculated traveltimes based on the tomograhic result.
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forward modelling

The module forward modelling allows the simulation of the electromagnetic or seismic wave propagation in a 2-
dimensional subsurface medium using a Finite Difference scheme enabling you for example to optimize your survey

design in front of a measurement. The module is useful for the following applications:

GPR (Ground penetrating radar)
reflection seismics

refraction seismics
borehole/borehole transmission

L X X X J
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The module forward modelling allows
the calculation of the complete
electromagnetic or seismic wavefield for a
2-dimensional subsurface model. You may
interactively edit any layer boundary and
some predefined elements (e.g. circle or
rectangle). The physical parameters may
vary along the boundary whereby lateral
changes are easily defined. The parameters
are entered within a table which also may
be used for entering the boundary values
(see right figure below).

o s o ST Lol
i wdonx e sgmafiim]  deldz dulz dske
e B 1 0001 0 0 0
E Lons TeraiFn] WGP lope _Gerlerspos. Cenler 2pos
| DRE‘" afmf;.; 0 0 place abiest
[ TransitiorZone size of transition zone m}: 0
xlm] 2(m] @ e sgmafshi]  delde daz dske -
10 2B 15 1 0001 0 0 0 =
2 omwwmes  osEAE 15 i ot 0 0 0
ER T a1 1 01 0 0 0
ERE Ui BT - I 1 01 0 0 0
LR YL B 31 S 0t 0 0 0
6 M 2 1AM 1 0001 0 0 0
T e omes U 1 01 0 0 0
8 w0 2 4 1 01 0 0 0

The option RandomLayer allows to
specify statistic parameters for a random
perturbation of the physical parameters of
the individual layer. It is possible to

Depth [m]

S X

?“-" '.,".?i_.l:'ri).l.' e

Tt LR
‘_‘:t'.‘._‘,’! :\-'n

choose between fluctuations (see left
figure below - 2. layer) and discontinuous

perturbations (see left figure below -

1.layer). Different spatial distributions as
well as different statistic distributions for
the physical parameters are available.

e i)

Time [ns]
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The forward modelling is done using a Finite Difference scheme solving the Maxwell equations (elastic wave equation,
respectively). 3 different sources are implemented: point-source, plane wave and exploding reflector model. Using the
point source you may model the wave propagation from any point in the model (e.g. a transmitter at the surface). The
exploding reflector model allows the modelling of a complete zero offset section in only one step. The complete wave-
field or a single line is stored. The complete wavefield may be interpreted within the 3D-datainterpretation, the single
line may be processed and interpreted like any 2D-data line.

In the case of the seismic wave propagation absorbing boundaries conditions are used in order to reduce the
reflections at the model borders. In the case of the electromagnetic wave propagation an absorbing boundary range is
used for this pupose.

[ Bl Reftenw - 3D-datainierpretation — - P :‘_- 2 . 2 . B [PEEEN =
File Global Plot View Analyse Help it
e B
it t.Palette WINDOw oM
E 51?;0‘: = Blutﬁva::e: v 55 - £

—red|[_ped |
GPAMODEY.DAT: 23 lines from 0 to 50 wih 2.1 METER

| v o |

Snapshot sequence for a point source - 25 snapshots bewtween 0 and
50 ns are shown

MO_LIM.OLT DEMO_LIM. 02T
DISTANCE [METER] DISTANCE [METER]
uf 1 2 2 4 o 1 2 2 4

Synthetic radargrams for different source types. Upper panel left:
Exploding Reflector Model, upper panel right: plane wave, lower panel
left: point-source (gain-function in time-direction applied), lower panel
right: Exploding Reflector Model with transmitter and receiver in the
air
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REFLEXW allows to analyse different kinds of GPR-or seismic borehole data:

Crosshole Seismic Testing

FETT T
#-5-5-4-5-8-8

i
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I e |
| o |

In this method, also known as Crosshole Sonic
Logging (CSL), the source (p- or s-wave source)
and the receiver are located at the same depth
within two separate boreholes. The traveltimes of
the first arrivals are transformed into p- and or s-
§* R velocities which represent average values
between the boreholes. A multi-
directional receiver array is supported.
The deviation of the boreholes (true
xyz-coordinates) can be taken into |
account. The picking of the first
arrivals can be done by different
automatic methods or manually or by a |
combination of both. If a shear wave
source with 2 different orientations has
been used the raw data can be overlaid for a more accurate
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picking. The result of the interpretation is a 1-dimensional

velocity distribution.

Crosshole transmission tomography

In this method the sources (p- or s-wave source) and the
receivers may be freely placed within 2 boreholes or at the
surface (see picture on the right). Again the first arrivals must

xdistance [m]
10

)
<1000

1250
1500
1750
2000

2500
2150
2000
250

zdistance [m]

3500

750

000

250

4500

a0

Vertical Seismic Profiling

In this method the source is located at the surface and the
receivers are placed within the borehole or vice versa. |
The picked first arrival traveltimes or the raw data can be |
manually adapted by a 1D-depth velocity distribution. In
addition to the interactive model adaptation the local

velocities can also be directly inverted. The velocities are |
smoothed over a given depth window.

be picked and these traveltimes
form the base for a subsequent
tomographic 2D or 3D-inversion
(see picture on the left) based on
SIRT (simultaneous iterative
reconstruction technique- see also
forward modelling/tomography). .
The picking of the first arrivals
can be done by different
automatic methods or manually or

surface sources

borehole 1
sources

borehole 2
receivers

by a combination of both. The deviation of the boreholes (true xyz-coordinates) can be
taken into account. Besides this crosshole geometry the tomographic inversion can also
handle data of any complex 2D-geometry.
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Single borehole reflection data (also multicomponent)

The figure at the right shows an example
of a borehole GPR-reflection measurement
(data from Kali+Salz, Kassel, Germany).
There are many different kinds of
displaying the equidistant or non
equidistant profiles in the point and wiggle
mode with zoom- and moving
possibilities, manual and automatic
scaling. All the features available in the
modules data-analysis and data-
interpretation may be used for the
processing and the interpretation of the
borehole data. Distinct elements may be
picked, processed and compared to other
borehole data. It is possible to extract all
available signal informations like
traveltime, amplitude, energy or nominal
frequency.

In addition a 3-component analysis of
single borehole data is possible (see
picture below - see also 2D-dataanalysis -
3-component).
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File Edit
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ray-tracing contained in the SIRT-algorithm. For the
curved rays a finite difference approximation of the

eikonal equation is used (see also refraction
traveltime inversion). The middle figure shows the
result of the tomographic inversion.

example of a tomographic inversion for a cylindrical object

The forward raytracing included within the modelling tool can be used for a validation of the tomographic result (see
figure on the right). The rays can also be calculated and included within the model - here they have been omitted for

easons of clarity.

-
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The 3D-tomography is restricted to straight rays. The result
of the 3D-tomography can be viewed within the 3D-
datainterpretation menu (see picture on the right).

The prestack migration is also available for crosshole data.
It may be used in combination with a traveltime tomography
in order to improve the inversion taking into account the

wave propagation.
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Reflex2DQuack

24

the easy handling of 2D

GPR lines or seismic shots

The program Reflex 2D-Quick allows an easy import, display, processing and interpretation of 2-dimensional
GroundPenetratingRadar and seismic data. The program offers the following possibilities:

easy change of the distance scaling

printing the profiles with free scaling

picking the onsets

export the data to other formats like SEGY, SEG2
It is possible to start the program twice for a comparison of two different datasets. Consequently, you are also

direct import from different formats (SEGY, SEG2, Mala (RD3), Gssi (DZT), PulseEkko (DT1), Utsi, IDS)

standard processing with predefined default parameters which can be manually changed
different display possibilities like point or wiggle mode, scaling and zooming functions

interactive velocity adaptation for zero-offset, single shot (reflection and refraction) or VSP data

able to compare a processed dataset with the original dataset.

The program is useful for the following applications:

GPR or seismic reflection constant (zero) offset data
GPR or seismic single shot data (e.g. refraction seismics or single CMP’s)
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processing and display

The following processing options are available:

. subtract DC-shift

. static correction

. subtract mean (dewow)
. compress

. gain function

. bandpass butterworth
. background removal
. running average

. subtracting average

. fk migration

. correct topography

. XflipProfile

. extract datapart

The picture on the right shows a GPR example
There are many different display possibilities like
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Comparison of the original raw data (upper panel) with the

point or wiggle mode, scaling and zooming

functions available. The data may be exported to
the clipboard or saved as ASCII- or bitmap-data. Printing is possible with freely choosable scale either in cm or scale
like 1:1000 with a print preview menu which allows to preview the size and shape of the print output and to define an

individual print header.
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velocity analysis

An interactive hyperbola-
adaption for a simple
determination of the average
velocity from a zero-offset or
CMP profile (see figure on the
left) is integrated (see picture
on the left). It is possible to
adapt diffractions, reflections
and straight lines. You may
change the velocity, the radius
of the target, the angle

between the line and the target and the width of the calculated
diffraction or reflection hyperbola. There is also the possibility of
fitting linear features either by changing interactively a line or by
setting two points. The option core allows to vary interactively the
velocities of the single layers of the individual cores stored within an ASCII-file. In addition an interactive use of the
intercept time method for seismic refraction data is included (see picture on the right). The option enables to get a first

1D-model very quickly.
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Picking the onsets/first arrivals

The picking option allows to pick the traveltime and the
amplitude of different onsets like reflectors or hyperbola or the
first arrivals. You have the choice between manual picking, ‘
continuous picking and a semi-automatic picking using a phase

follower (manual editing is always possible).

It is possible to export the picks into an ASCII-format together
with the 3 space coordinates for a subsequent interpretation.

The so called layer-show (see picture on the right) offers the
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printer or file containing the depths, velocities and amplitudes of
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either based on mean or layer velocities.
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Crosshole Seismic Testing

26

In this method, also known as Crosshole Sonic Logging (CSL), the source (p- or s-wave source) and the
receiver are located at the same depth within two separate boreholes. The traveltimes of the first arrivals
are transformed into p- and or s-velocities which represent average values between the boreholes. A
multi-directional receiver array is supported. The deviation of the boreholes (true xyz-coordinates) can
be taken into account. The picking of the first arrivals can be done by different automatic methods or
manually or by a combination of both. If a shear wave source with 2 different orientations has been used
the raw data can be overlaid for a more accurate picking. The result of the interpretation is a 1-

5 R dimensional velocity distribution.
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Reflex3DScan

27

the fast access to a 3D-

view of the underground

The program Reflex 3D-Scan allows to import and to analyse automatically rectangular 3-dimensional GPR- or seismic
data which have been acquired along 2D-parallel lines in one or two perpendicular directions.
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Precondition is that the data have been acquired along equidistant parallel 2D-linesona
regular rectangular grid. This means that the traceincrement in one direction (x or y), the
startposition of the 2D-lines and the scan increment between the 2D-lines must be equal.
The data may have been stored on individual 2D-files or within a 3D-file. If stored
within a 3D-file the end-positions of the internal 2D-lines must be identical in addition as

well as the number of traces into profile direction.

28
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very fast interpretation of your 3D-data.
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Different dataformats are supported (see picture left). The
original data may be stored on individual 2D-files or on one 3D-
file with the 2D-lines sequentially stored. With 2D-files acquired
an automatic interpolation filter allows a resampling of the data in
the direction of each line if the number of traces slightly differ in
| each 2D-line. A meandering data acquisition of the 2D-lines is

| supported.

Optionally some filter steps are automatically performed. They
are: flip every 2. scan, compress, subtract DC-shift, dewow, static
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The processing of the x- and y-scans may be done independently and the c-scans also may be built independently
chosing the envelope of the original data.

Within the 3D-GPR ScanView menu which opens after all sorting and processing steps have been finished all display
options of the 3D-datainterpretation are available (option windows, option scroll and option 3D-cube - see also Reflexw
3D-datainterpretation).
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Our software for the

Ref(/e/)(/\/ l./b'VO' interpretation of seismic

vibration data

The program ReflexVibro has been designed for the interpretation of seismic vibration data. The program offers the
following possibilities:

. easy import of wave and peak data in different formats of up to 8 channels (seg2, csv-DMT, Instantel and
Ssyscom).

. amplitude spectrum, power and octave spectrum

. filtering (DC-correction, 50 Hz Notchfilter, integration, differentiation and bandpass).

. many different display possibilities (discretely adjustable axis-lengths for time-series and spectra, ...).

. KB-calculation (arbitrary high pass and high cut).

. generation of event and FFT reports, including compliance graphs (DIN 4150 and other).

. printing of reports in different languages.

. generation of synthetic test signals

. hodogram calculation for an interactive display of the movement direction.

. generation of a transfer function

29
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Wave and peak data can be displayed and processed in different ways and a standard report can be output for a single
datafile or for a set of datafiles within one step.
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Peak data options

Hodogram option which allows to display the spatial
distribution of the movement in 2 or 3 dimensions.

The linearity and the angle of the main vibration direction
are calculated and displayed.
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structure

Component
@x

lower frequency level
2

Upper frequency level
450

noise to be added (%)
1

data.

ground spectra
20120824_140541002. 3C. TRG.0.5EG2
20120824 140630732, 3C. TRG.0.SEG2

structure spectra
20120824_14071409 1. 3C.TRG.0 SEG2
20120824 140743272, 3C.TRG.0 SEG2
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