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This program analyses a single data file containing the output signal of a horizontal seismometer during repeated steps of tilt. The basic concept is described in the ‘Handbook’ and ‘Manual' chapters on seismometry. The program assumes that each tilt step is performed quickly (within 1 to 2 sec at most) and followed by a longer rest phase (5 to 10 sec). The program restores the frame acceleration from the recorded signal, and identifies time intervals of  “motion” and “rest”. The absolute calibration is obtained from a comparison of the restored and actual acceleration. Finally, error statistics is used to eliminate those tilt steps that contribute most to the variance. Individual steps that were disturbed, incomplete, or misidentified by the program do therefore not spoil the result.

Files

TILTCAL reads two input files: tiltcal.par and a data file whose name is specified therein. It generates 6 output files containing intermediate signals generated in the analysis. By plotting these the user can follow the signal processing and determine reasonable values of the control parameters in the tiltcal.par file. Under extreme circumstances it may be necessary to change additional parameters in the source code.

The structure of the data file is as follows:

· one header line, arbitrary (will be echoed but not evaluated)

· additional header or comment lines whose first character is %

· one line containing the number of samples, the FORTRAN format in which they are listed, and the sampling interval. These three entries must be in the FORTRAN format (i10,a20,f10.x). Example: 7200      (5f12.3)            0.05
· data in the specified format

You may change the file format in the source code.

For a description of the method, see the description of DISPCAL. The main difference is that in place of the displacement we here evaluate the acceleration, which reflects the tilt.

The parameter file tiltcal.par file looks as follows:

'sts2 on tilt table, Albuquerque'

'data\xtilt1.s'   name of data file

'sts2 # 80444'    type and serial no. of seismo

120.      free period of seismometer (s)

0.714     fraction of critical damping

0.596     microvolts per count 

4.5412    full step of acceleration, mm/s^2

0.5       safety distance from pulse flanks in seconds - see NOTE

0.2,2     corner period and order of low-pass filter (none if 0.,0)

.false.   print list of pulses

1.14      correction factor for STS2 plus Q330HR with Monitor 25 V
Notes:

1 – the header line (whose contents is irrelevant for the program)

      should be included in quotation marks or apostrophs

2 - the ‘safety distance’ is also the minimum averaging length. The entry 0.

      will cause the program to try five values from 0.125 to 2.000 sec. 

3 – The entry 0., 0 for the filter will skip the filtration.             

The first four numerical parameters and the correction factor must be known before TILTAL is run. The free period and damping of the seismometer can be obtained from an ana1ysis with CALEX ore some other system-identification software. These two parameters must be entered accurately for short-period seismometers but nominal values will suffice for broadband seismometers. The microvolts per count refer to the calibration of the digital recorder and the steps of acceleration to that of the tilt table.

The following intermediate signals are written into output files:

tiltcal.acc
the inversely filtered acceleration.

tiltcal.stp
the relative scatter of the apparent generator constant, clipped at 1%

tiltcal.dat
a copy of the original (broadband-velocity) data

tiltcal.res
the residual acceleration during the rest phases

tiltcal.str          the “straightness" signal discriminating between motion and rest phases

tiltcal.vel
the restored velocity (its slope represents the acceleration)

These signals can be plotted by typing WINPLOT. A plot-parameterfile ’winplot.par’ for the most important of these signals is automatically generated, and may be edited if the plot size is inconvenient. A protocol of the whole analysis is printed on the screen and written into the file tiltcal.out. 

Download

Download source code, executable, and test data from

http://www.software-for-seismometry.de/
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