Sesame H/V software: Automatic window selection module – WINSELECTION

Besides the manual selection directly from the screen, which is often the most reliable, but also the most time consming, an automatic window selection module has been introduced in view of processing large amounts of data. The objective is to keep the most stationery parts of noise, and to avoid the transients often associated with specific sources (walks, close trafic). This objective is exactly the opposite of the usual goal of seismologists who want to detect signals, and have developped specific "trigger" algorithm to track the unusual transients. As a consequence, we have used here an "antitrigger" algorithm which is exactly the opposite: it detects transients but it tries to avoid them.

The procedure to detect transients is, very classically, based on a comparison between the short term average "STA", i.e., the average level of signal amplitude over a short period of time, denoted "tsta" (typically around 0.5 to 2.0 s), and the long term average "LTA", i.e., the average level of signal amplitude over a much longer period of time, denoted "tlta" (typically several tens of seconds). When the ratio sta/lta exceeds an a priori determined threshold (typical values are between 3 and 5), then an "event" is detected.

In our case, we want to select windows without any energetic transients: it means that we want the ratio sta/lta to remain below a small threshold value smax (typically around 1.5 – 2) over a long enough duration ("tlong"). Simultaneously, we also want to avoid noise windows with anomalously low amplitudes: we therefore also introduce a minimum threshold smin, which should not be reached throughout the selected noise window.

There are also two other criteria that may be optionally used for the window selection:

· one may wish to avoid signal saturation – as saturation does affect the Fourier spectrum. As gain and maximum signal amplitudes are not mandatory in the SAF and GSE formats, the program looks for the maximum amplitude over the whole noise recording, and automatically excludes windows during which the peak amplitude exceeds 99.5 % of this maximum amplitude. By default, this option is turned on.

· in some cases, there might exist long transients (for instance related to heavy traffic, trains, machines, …) during which the sta/lta will actually remain within the set limits, but that may be not representative of real seismic noise. Another option has therefore introduced to avoid "noisy windows", during which the lta value exceeds 80% of the peak lta value over the whole recording. By default, this option is turned off.

The program automatically looks for time windows satisfying the above criteria; when one window is selected, the program looks for the next time window, and allows two subsequent windows to overlap by a specified amount "roverlap" (default value is 10%). 

One may, however, accept that the above criteria are not completely fulfilled for all the time samples of the time window (for instance: a few points with saturation; or a few points with sta/lta ratio outside the prescirbes value range): this is possible through the use of a "tolerance level", expressed in terms of percentage of the whole time window length. As we do not recommend to use such an option, the default value for this tolerance level is set to 0.: no bad point is allowed

It has been written as an independent fortran subroutine, for which

· The input parameters are the selection parameters (tsta = sta window length; tlta = lta window length; [smin, smax] = lower and upper allowed bounds for the sta/lta ratio; tlong = noise window length over which the sta/lta should remain within the bounds; yes/no (1/0) parameters for turning on or off the saturation and "noisy window" options; overlapping percentage allowed for two subsequent windows; and the tolerance level, expressed in terms of seconds (it may be down to 0.01 s)).

- these parameters are stored in a file named "winparameters.inp" located in the directory "windowselection", the one where the executable file "winselection.exe" is located; they are all on the same line, in the following order: tsta, tlta, seuilmin, seuilmax, tlong, roverlap, lsat (1 for yes, 0 for no), lnoisy (1 for yes, 0 for no), and rtol.

· The input file name is located in the file "filelist.inp" (same directory "windowselection")

· The output parameters are in a file with the noise file name, the begin and end times of each selected window, the recording status of each component: the main processing module then reads this file, and performs the H/V computation over each selected window. 

This file is also located in the same directory, and its default name is "winselection.out"

More specifically, the requested parameters appearing in the "automatic window selection parameters" menu are thus the following

	Parameter
	Variable name (within the fortran program)
	Units
	Default value
	Recommended range

	window length for the short term average (tsta) in seconds
	tsta
	Seconds
	1.0
	0.5 – 2.0

	window length for the long term average (tsta) in seconds
	tlta
	Seconds
	25.0
	20.0 – 100.0

	Minimum level for sta/lta ratio
	seuilmin
	-
	0.5
	0.1 – 0.75

	Maximum level for sta/lta ratio
	seuilmax
	-
	2.0
	1.5 – 2.5

	Window length over which the criterai must be fulfilled
	tlong
	Seconds
	20.0
	10.0 – 100.0 (depends on the fundamental frequency f0:  > 10. / f0)

	Overlap percentage for selcted windows
	roverlap
	Percentage
	10.0
	0.0 – 50.0

	Tolerance level for bad points
	rtol
	Seconds
	0.0
	0.0- 0.2 s

	Saturation check
	lsat
	Yes / No
	Yes
	Yes / No

	Reomval of very noisy windows
	lnoisy
	Yes / No
	No
	Yes / No


Important note: the name and location of the input and output files are given here for the default configuration; they may be, however, changed thorugh the " General Parameters" item in the "Config" menu.

