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1 The GeoDAS Application

11 Introduction

This manual describes the GeoSIG Data Acquisition System (hereafter GeoDAS or just program,
application). GeoDAS is a graphical Microsoft Windows-based application running under Windows
9x/2000/NT4/XP. In case of Windows 95, at least release 2 (SR2) is required.

This Program is used for instrument configuration and for acquisition of data provided by any standard
GeoSIG instrument. Data is delivered through serial communication channels. Two types of data delivery are
supported. The first type is event downloading. In this case the instrument is configured as a seismic
recorder, which detects events and keeps them locally in the instrument memory. These files are transferred
to the PC via telephone line or direct link to GeoDAS. The second type is a continuous telemetry link or direct
connection via cable providing near real-time data from the instrument, which is configured as digitiser in
such case. If the serial channels to an instrument are bi-directional ones, GeoDAS can perform full
configuration of the remote instrument and can monitor its state of health.

GeoDAS general tasks:

- Setup of an instrument. One can change any parameters of an instrument with GeoDAS.

- State of health (SOH) monitoring. GeoDAS performs permanent or periodical monitoring of an
instrument status.

- Downloading of the event files from an instrument working as a recorder

- Off-line event data view and simple data analysis

- Support for serial data streams (GSBU GeoSIG-Bergen and CWB formats)

- Logger features. GeoDAS keeps important messages in a log file.

- Real-time data viewer for an instrument, which provides serial data stream.

GeoDAS has been designed to meet all requirements with respect to almost every possible application. It
covers all the best features of the various GeoSys/SIG/Terra Tech. software products like AllView,
CloseView, FieldView and GeoView. The program has an open architecture not only for multiple local
recorders connected to the standard serial port, but also for networking of local recorders, supporting modem
and network communications, including communication via Internet (TCP/IP protocol). These features
provide flexible interfacing between GeoSIG recorders and users irrespective of how far they are located from
each other.

Additionally to the features above, GeoDAS allows all the Windows standard functionality to be used in an
easy and intuitive way. The Program provides a perfect software interface between users (operators) and
hardware based on GeoSIG recorders of GSR/GCR/GBV product lines. Besides that, GeoDAS provides data
analysis, which has been developed mainly for civil engineering purposes and preliminary seismic analysis of
recorded data. With GeoDAS one can set any configuration of GeoSIG recorders, which is supported by
current versions of hardware. Furthermore, the program keeps compatibility with the previous versions of
GeoSys recorders based on GSR-12/16 product line as well as networks, such as recorders united in GNC-
CNR systems. GeoDAS supports data exchange between the recorders and the PC both in interactive and
automatic modes of operation.

1.2 GeoDAS Off-line Data Viewer

The Off-Line Data Viewer (hereafter ODV) is intended for reviewing and interactive analysis of the digital
signals off-line. Original waveforms are taken from a file, which can have one of the standard formats created
or supported by other GeoSIG software and by the data recorders.

ODV is developed for Windows OS platforms but it is intended to keep continuity from old GeoSys DOS-
based analysis software like AllView, CloseView, FieldView and SIG DOS-based analysis software like
SMACH and SMR.

ODV supports various numbers of data channels in such way that operators could display on the screen and
plot any set of them in any combination, make scaling, zooming, axis style changing, export to and import
from various data formats, etc. in intuitive manner. Mathematical analysis will include such operations like
digital filtering, response spectra calculation, integration and differentiation of signals, CAV calculation and
others.
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ODV is an integral part of GeoDAS. Extended analysis functionality is provided as an option, which can or
cannot be included into the standard software packet shipped along with an instrument. This part is supposed
to support math functions for data analysis.

In case of the GeoDAS data analysis package (P/N GEO-DAP) has not been purchased, the “Analysis” menu
is greyed, but can be activated at any later time by purchasing a valid registration number from GeoSIG Ltd.

1.3 System Resources

GeoDAS runs on IBM PC compatible computers, including laptop models, and communicates to the GSR,
GCR, GNC and GBV instruments via a serial interface (either direct connection or via modem). Data
retrieved from the instruments are stored on the PCs hard disk and can be reviewed and analysed later at
any time.

GeoDAS requires different amounts of computer memory and disk resources depending on how it is used.
The minimum system however, should consist of least a standard Pentium 1l CPU, running Windows
9x/2000/NT4.0/XP. The amount of RAM depends on the number of instruments maintained by GeoDAS at
the same time, but must be at least 64Mb in any case. Hard disk space needed must be sufficient to store
event data files arriving from the instruments and to maintain ring buffers of the active data streams.
Standard serial communication ports are used to provide physical channels to the instruments. Depending on
the configuration of recorders, additional multi-serial equipment may be required. Communication channels to
the remote recorders may utilise different kinds of communication equipment, such as modems, telemetry
channels, etc.

It is recommended to set the display resolution to 1024x768 pixels minimum. ODV (Off-line Data Viewer)
requires 65536 colours or more.
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2 Application Installation

GeoDAS is installed as many other Windows programs. In order to install GeoDAS, simply run the Setup
program from an installation CD or from a diskette. The Setup program will guide you through a step-by-step

|nSta”at|On process' Existing version of GeoDAS detected E

Setup has detected an existing installation of GeaDAS in pour
computer, version BETA_13. Please select the option you prefer
and click Mext

If you have a previous version of GeoDAS already
installed in your computer, you will be asked to select
either quick upgrade or full installation. The quick
upgrade ensures that all old settings will be kept for the
new version of the program and therefore it is the
recommended option.

' pgrade GeaDAS [recommendedf

€ Perform full installation

" Quit Setup to uninstall GeaDAS with Add/Remove Programs

Choose an Installation Mode of GeoDAS [ %]

Maritor mode of GeoDAS is used to check the status of other
GeoSIG applications in a muli-computer spstem. Mo
communication to the instruments is poszible in this mode.

€~ Manitor made < Bach I Mest > I Cancel |

The installation mode of GeoDAS is chosen with the
next setup screen. In most cases the "Normal mode"
is the right choice. The monitor mode is used in
special multi-computer configurations only. GeoDAS
application installed as monitor can control other
GeoSIG applications and can provide the general

information about them to the subscribers by email
ek [ Mo ]Gl | o sMs messages.

If a full installation is performed, the next screen will EEEIELETY [x]
ask you to enter specific user information

Fill up all three fields below with the corect information.
If you have ordered GeoDAS without Analysiz option [Light
‘Wersion], please enter zero as serial number

U&"™ Please note that Off-line Data Viewer with the
simple functionality is an integral part of GeoDAS. But
the extended analysis functionality is provided as an
option. A customer has to order it and receive a valid
serial number, which must be entered during
installation in order to enable access to the Analysis
menu of GeoDAS

Mame: IVuIcan

LCompary: IVuIcan

Enter a Serial number if you have ordered the
Analysis option or enter "0" if you have not ordered it.
In such case, the Program will be installed as a "Light ¢Back [ New> |  Cancel
Version". Valid serial numbers are provided in the
format XXxXXx-XXXXXXXX.

If you did not enter the Serial number or if you entered an incorrect code, the Analyse menu will be disabled
and no single item of this menu can be accessed. You can also enter the correct serial number later at any
time using Help->Registration menu.
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Next setup screens will ask you to choose:

e adestination directory, where the main executable program files will reside;

e name of the folder, which will be created under Start->Programs menu to place a shortcut to GeoDAS
there;

e location of the GeoDAS home data directory. This directory will become a root data directory for all
configuration files, all event data files, etc. This directory may differ from the one, where executable
modules of GeoDAS are located.

There are two options available for choosing in the EalEELIIES

very last setup screen:

- Launch GeoDAS at startup. This option allows
GeoDAS to be launched when Windows starts up.

- Place a shortcut to GeoDAS on the desktop.
This option, if selected, will place a program
shortcut on the Windows desktop for your
convenience

Setup iz complete. Al required files have been copied.

Click Finish to quit Setup.
“r'ou can run how GeoDAS from the Windows Start menu.

& Note: If you intend to use GeoDAS for the data acquisition utilising an ADC board, please make sure
that all required drivers and libraries provided by the board manufacturer are installed correctly in the
computer running GeoDAS. Please refer to the installation instructions supplied along with your board. The
GeoSIG GSR-12PC recorders already have these drivers installed.
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3 Getting Started

3.1 Running GeoDAS.

Running the GeoDAS is not different from running any other Windows application. Program can be launched
from the DOS prompt typing the full program name at command prompt or by double clicking GeoDAS icon
with the left mouse button in the Windows environment. After some seconds of initialisation, the main
GeoDAS window will appear in the screen.

GeoDAS application is intended to serve several standard GeoSIG instruments at the same time and
therefore the most of information in all windows is presented as the lists of stations (instruments) indicating
different parameters.

3.2 GeoDAS Main Screen

An example of the main GeoDAS screen is shown in the figure below. The figure indicates also the basic
elements of this screen.

At the top of main window you see the typical window menu - GeoDAS main menu. The main menu lists the
basic categories of functions available: File, Edit, View, Analyse, Settings, Tools, Window and Help. All of
them have pull-down submenus and all the references to items of submenus are given hereafter in the form
“Main_menu_item/Submenu_item”, for instance menu item File/Exit quits the application.

General Info

Menu Bar ODV Toolbar

Station Toolbar

File Edit ‘“iew lyze  Settings Toolz Window Help

=

Station Code | Instrument Channel Type Status Updated Files Free kemary L Yoltage Cuirent Activity
# BUART EO7 G5A-24 Direct Link [COMZ) 19.01.2002 at &:48:41 MHone Mo Memory v aupported AC, DC=13.52¢ Idle, not connected
# BUMAE E04 G5R-24 Direct Link [CORZ) 19.01.2002 at 8:48:41 Mone Mo Memary {at Supported AC, DC=13 54/ ldle, nat cannected
@ STAM STA  GBV_3E  Modem at COM3, +41181. 12.02.2002 at 18:0%:54 3am TRESK (100%) 12.02.2002 at14:27:35 DC=12.0% Idle, not connected
# TEST1 STA G5R18  Shared Modem, 0796371... 29.01.2002 at 16:31:14 1]4]] 18536K [100%)  25.01.2002 at15:02:00  AC, DC=13.85v Idle, not connected
# TEST2 STA GSR-18  Shared Modem, 079772390... 20.01.2002 at 8:31:27 04 18536k [100%]  25.01.2002 at 15:03:00  AC, DC=13.83% Idle, not connected
#/5TADS STA G5R18 Direct Link (COMZ) 12.02.2002 at 18:32:31 402 FETAK (100%) 12.02.2002 at15:31:32 DC=11.47v Mormal operation
2t Serial Communication Channels M =] EH || 3 GeoDAS Logger N [=] S
Port Baud Owner Callz In/0ut [ SMS In/Out | Laogine | Errars Status 18:31:00 Station <STADS: has been added to the recarder list ‘l
m-sy, COMZ - 38400 <5TADS: MNa/MA MNA/MA 1 0 Active connection 18:31:03 COM2: Verification of the parameters far the station <BUART> iz not supported
<FB COM3 9500 £STADd: 0/ MM ] ] “waiting for a call 18:31:03 COM2: Verification of the parameters for the station <BUMAE > iz not supportec
Eoall COM1 19200 DialUp Pool M0 040 i 1 Commurication eror 18:31:08 Manitaring COM3 far the incoming calls...

18:31:11 Monitoring COR1 for the incoming SkS...
18:31:16 ERR> The modem at COM1 does not rezpond while checking for SMS

) — 18:32:31 [STADS] Connected at 33400 baud
18:33:05 [STAOS] Downloading file C:\GeoDAS DATANDatNSTAOSSTA, 20020212 °
Station Code Stream Data Instument % | GPS status | Lost Packets | Trigger 18:33:12 [STADS] File C:A\GeoDAS_DATAND atabSTADSNS TA_20020212_142735.GSR
X BUART EO7 3ch 24 bit 100 sps 18:32:19 \ Locked B% OFF 18:33:28 [STADS] WHHN: Ovensriting flENC:\GeoDAS_DATAND NS TADSNSTA,_2002
X BLMAE E0d 3 ch 24 bit 100 sps 18:3218 \\\ankgd 4 OFF 18:33:35 [STADS] File C:\GeoDAS DATA Tata\STAOSNSTA 20020212 142735 GSR »
\ 4] 4

Eowachomnc: N BEE

Channels Info Window i gddme Channels...

Countdown Time
Redraw Monitor

Syncronized Display ———
ation:

1.9E007
-0.32
+0.0:

Auta Scale Channel

- Data Streams Info Window ! ' Keep Curernt Scale :
o Set Channel Scale
+0.43 g Remave This Channel
0.0013 ekl i f b e ot it Send Testpulse
040 A
a a N . N

-0 00063

-0.24 Station: BUMAE ()

[rata Acquisition Sylem'i ready / / [Online: 1 [STAD5) OffiLine: 5 |GeoDAS 1.00

Status Bar | Graph Data Monitor | Context Menu
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Besides of the pull-down menus, there are also context menus available in many list view windows. Right click in a
window, and the corresponding menu will appear, if available. The content of such menu and the accessibility of its
items depend on the current context: whether a parent window displays some information, whether it has at least
one item selected, etc. An example of such menu is shown in the picture above for the window "Data Channels".

There are two toolbars available in GeoDAS with the buttons for the main operations: Station Toolbar and the
ODV Toolbar. With the first toolbar one can select a station from the list and perform the basic operations with
selected station. If no station selected in the combo box of the Station toolbar then the first button initiates the
procedure of Quick Login otherwise GeoDAS logs into the station, which is currently selected. The last button of this
toolbar launches the Adding new station Wizard. The ODV toolbar has buttons for many operations of the Off-line
Data Viewer.

The Status Toolbar located at the bottom of main window displays important system messages, progress
indicators for the operations, which take long time and some other status information.

There are several information windows, which display various parameters of all the configured stations: general
information, status of the data stream, parameters of the communication channels, etc. All these windows are
described in the further chapters in more detail.

The Logger window displays the latest system messages, which are saved also to the current GeoDAS log file.
This window is opened first and always exists, irrespective to the current GeoDAS configuration.

The Data Channels window displays current data signals arriving from the remote stations with the data streams.
Many data channels can simultaneously be monitored with this window.

Other elements of the GeoDAS interactive interface are many dialog windows, which are used to set different
working parameters or to monitor some detailed information arriving from an instrument.

Depending on its configuration, the GeoDAS may show some other information windows, such as Statistics of
communication, Status of Applications. More detailed information is provided in the next chapters.

When you start GeoDAS for the first time, you will see the Logger window only. No other information windows
appear in the screen because you do not have configured any station yet. Therefore the next steps after the
GeoDAS installation is to configure the stations you will work with and set parameters of the instruments. You have
to go step by step through the following procedures:

1. Configure the stations, i.e. make your instruments known to GeoDAS: Configuring the Stations

2. Connect to every configured instrument to ensure that all communication parameters are correct
and all instruments are accessible. Ensure that the settings of all instruments are set as required,
otherwise adjust them with The Instrument Setup Manager

3. Adjust parameters of GeoDAS, including those related to its extended functionality (if required),
see The Other Capabilities of GeoDAS.

The above steps are described further in more details.
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4 Configuring the Stations

The terms "instrument" and "station" are used in different context:

e ‘“Instrument’ refers to the physical device type (such as “GSR-18")

e “Station” refers to a name given to a specific recorder/digitiser, installed at a specific location
One can upgrade an existing instrument without changing the station configured in GeoDAS.

1< Every Station is identified by its unique name and every Instrument is identified by its unique serial
number.

41 Adding new station Wizard

The simplest way of adding a new station to the current configuration of GeoDAS is to use the Wizard of

Adding a New Station. Press the wizard - "
button in the station toolbar and the

following dialog appears. Pleaze select one of the options below and click the Next button bo continue:
YOUI may ChOOSGI one of three ways of | have the new instrument connected to a serial port of this computetr
adding a new station. If you have only one

instrument and it is connected Iocally to a | have the configuration file of my instrument provided by the manufacturer
serial port of your computer, the first option | would like ta configure the new station manually

will be the best choice. In this case the
Quick Login dialog will appear as soon as
you press the button [Next >].

If you received your instrument along with ﬂl
a configuration file provided by GeoSIG,

you may select the second option. Then you will be asked to select this configuration file with the next dialog
called Adding new station(s) using the configuration file.

The third option is for experienced users only but it provides the most flexible way of adding a new station.
You can adjust parameters of communication channel and customise different work options of your new
station. This is the only way to add a station, which is accessed through a dial-up connection, or to create a
configuration with many different stations. More detailed information is provided further in the issue Adding a

station manually.

4.2 Quick Login

The Quick Login dialog is used to log into an instrument, which is not yet exist in the current configuration and
therefore it is used also while adding a new station to login to it and to gather its main, most critical
parameters. In order o perform the quick ey ~ |
login, one has to choose the correct serial

port where your instrument is connected to Prior to login please make sure that the instrument is burned on and
and to enter the valid Password. Then connected locally to a serial port of this computer

press the [Login >] button. If this method

is used to add a new station but the Serial communication port |EDM1: v|
instrument connected to the specified port

exists already in the current configuration,

it will not be added. On the other hand, if -
this method is used just to login to a station Logeling ..
but this station does not exist yet in the

current configuration, it will be added. < Back | m Cancel

Login password | ““““““““
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4.3 Adding new station(s) using the

configuration file

New instruments are shipped usually with
the configuration file attached.
Configuration files have GSC extension.
They are created during factory tests and
they keep all parameters of your
instrument along with the other default
settings. Note that such file can keep
parameters of several stations, which
provides the efficient way of adding them
to the GeoDAS's configuration. Select a
communication port and the configuration

file of your new instrument(s) and press the button

Adding the new station using a configuration file

Select the zenal port where your inztrument[z] will be connected to

II:EIM1: 'l

Chooze a configuration file of the ztation(s] to be added and press Mest

E:%TEMPtest. gzc

< Back MHest » Cancel

to complete the wizard.

44 Completing the procedure of
adding new stations
This is the last dialog of wizard. It lists all Configurations of 2 stations will be added or updated. Press the Finish button to
new stations, which can be added to the update the required parameters and restart GeoDAS.
current configuration. Note that GeoDAS - | | | — | - |
assigns the default names to new stations ame nstiument £na ort
) X ; ; BTANG G5R-18 117702868 COM2
added with the Quick Logm_method in the STAQd GBY_ 315 20330033 COM?
form STNNN, where NNN is the number
from 001 to 999. If you would like to
change these names, you can do it later
at any time. You can also adjust other
parameters of the new stations later as it l—l .
is described in the issue Editing ¢ Back | Finish Cancel
parameters of the configured stations.
Press the button [Finish] to let GeoDAS be restarted and to complete adding the new stations.
4.5 Adding a station manually
The stations are configured manually
Configuring Stations x|

with the dialog, which is launched either
from the main GeoDAS menu
(Settings) or from the context menu of
the General Information window.

The upper part of the dialog window is
a list of already configured stations
indicating the station name, type of
instrument and communication channel
and the operation mode.

Below this list one can see the group of
controls indicating eight steps, which
must be performed in order to add a
new station.

1. Type the station name. Maximum 5
characters. Station name must not
have spaces or unprintable
characters.

2. Select the type of the configured
instrument from the list of combo
box.

3. Enter the unique serial number of
the main board of your instrument.
The serial number is required for
correct addressing of several

— Configured Stations

Station I Instument I Channel Type I Operation Mode I

GED18 GED_318 Direct Link [COMZ2) Fiecorder
Soboto irect Link [COM1) Fiecaorder

GSF  Comm Channel... irect Link [COM1) Recorder

G5SF  ‘work Options... irect Link [COM1]  Recorder + D atast..

TES irect Link [COM1]  Recorder + Datast...

TES  Exportta CS¥.. irect Link [COM3) Recorder

TES  Rename irect Link [COR4] Fiecorder

Remaowe

— Adding Mew Statian. ..
1. Enter the unigque zstation name [up to 5 characters) INEWST

2. Chooze the type of instrument from the list

3. Enter zenial number of the main board [optional]
4. Type valid paszword bo login bo the instrument
. Re-tppe the same pagzword to confim it

£. Configure communication channel

7. Specify wark, options

8. Add new station to the list of existing ones

I GSR-18 'l
IEI

Channel... |
Optionz... |

Ok |
Add Now

Cancel I
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instruments connected to the same communication port. If it is not the case, you may leave just zero as a
serial number. GeoDAS will replace this number with the correct one upon the first successful login to an
instrument

U& Please note that the serial number you enter is the unique instrument identifier provided when the
instrument is shipped out to a client and it must be correctly indicated to GeoDAS, otherwise there could be a
failure connecting to an instrument. Serial numbers from 1 up to 31 are reserved by GeoDAS for internal use.
The serial number of an instrument has usually 6 digits. It can be found in the documents shipped together
with every instrument. The same serial number is indicated also on the the yellow sticker of the main board.

4. Enter a password. Please refer to the issue Password for more information.

5. Confirm the password by entering it once again in the Confirm Password edit box. You can change the
password later at any time with the Instrument Setup manager.

6. Specify a communication channel to an instrument (button [Channel...])

7. Specify work options (button [Options...])

8. Now you can press the button [Add Now]. If all settings are correct, the station will be added to the list of
configured stations.

4.6 Editing parameters of the configured stations

1. Select the station(s) you are going to configure in the list of configured stations

&F 10 simplify the procedures working with several remote stations in the same manner, the program
provides a possibility for multi-selection of the stations during setup, monitoring and while performing other
operations whenever is possible. Therefore you can edit communication parameters and work options of
several selected stations at the same time

Right-click to activate the context menu and select the function:

Comm Channel - to edit parameters of the communication channel

Work options - to edit general options working with an instrument

Export to CSV - to save current configuration of the configured stations to a CSV-file (comma-separated
values). This item is always available, even if no station is selected

Rename - to rename the currently selected station

e Remove - to remove selected station(s) from the current configuration

e 0 0N

4.7 Password

To prevent unauthorised change of parameters or misuse of the recording system (for instance, connected
via modem to the public telephone line), the recording system needs a Password to initiate communication.
The Password consists of a maximum of 8 characters; the program does not distinguish between upper and
lower-case.

Three levels of communication to an instrument are available for the operator. The level depends on the
password being used for the Login.

Login Level 1

In this level the operator may only look at the status of the instrument and the parameters, it does not allow
operators to make any changes. It is possible to retrieve data files, but not to delete any data. Default
password: login001

Login Level 2

This level permits an access to all the operations, which are necessary to set-up and control the recording
system; parameters may be changed and the memory may be cleared. Default password: login002

Login Level 3

This level permits all of the above function plus access to certain specific setup parameters. Default
password: login003
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4.8 Communication Channel Setup

4.8.1 Types of communication channels

GeoDAS can work as a central station for several local and/or remote instruments. Every station has a serial
communication interface and can be accessed through different types of serial channels. Depending on the
tasks performed by the instrument, the following general options can be used:

e Simplex channel (instrument to GeoDAS only, data steams from locally configured instruments)
e Half-duplex channel (typically UHF telemetry, GSM SMS (Short Message Service), RS-485)
e Full-duplex channel (direct or modem link, including spread spectrum radio modems)

Instruments may have dedicated physical channels to GeoDAS, which provide a possibility to support
permanent data streams. Instruments working as recorders only do not require to have dedicated channels.
Setup of the recorders, monitoring of their State of Health (SOH) and downloading of the event files may be
performed from time to time through shared channels like modem telephone lines.

In some cases several instruments can be accessible through the same physical channel at any time, for
instance, while using telemetry radio channels. In order to access several instruments through the same
physical serial channel, the procedure of login into an instrument uses a unique four-byte serial number of an
instrument along with the password. This approach assures responding to a request only from an instrument,
which has the requested unique serial number.

In all cases GeoDAS must be given information about serial channel(s), which can be used to access every
configured station.

Click the [Channel...] button to setup communication channel (when adding a station) or choose "Comm
Channel..." from the pull-down menu to launch this procedure for a configured station.

The Communication Channel Setup window will appear:

Communication Channel Setup for the station “"GSR18™ ﬂ
— General Settings — Modem Specific Settings
" Direct permanent connection thiough the serial port m Station phone number IW Connect timeout, sec W
" Diglup connection through a dedicated madem at m Initialization string |.-’-‘«T&FE 0 13150=0
' Dialup connection through a modem requested from the modem poal(s): Hang up string I-"—‘\THU
Request a modem from the primary modem pool IW [¥ GEM modem TE-35  Moter The PIN pratection must be disabled

¥ Use alzo the secondary modem pool Im ¥ Support far G5 Maote: SMSC number must be zet in the SIM card
Default baud rate m ¥ Use separated modem pool for the SMS IW,
[~ Try all the baud ratez supported [ Send SMS to the other phone nurnber I—
Ready to zend latency (half-duplex radio telemety channel], ms IT ™ Modem receives incoming phone calls fom the instrument

Configure Modem Pools. .. | Default Settings | ’TI Cancel |

First of all, select the type of communication channel. It can be one of the followings:

1. Direct link through a dedicated serial port. This type must be used if your instrument is connected with the
RS-232 serial cable or it is accessible through a radio telemetry link, spread spectrum radio modem, etc.
The port number must be selected from the list.

2. Dial-up link through dedicated modem. Connection over a telephone line. The same modem is always
used to connect to the station, which is configured. This type of connection also requires a serial port to
select.

3. Shared Modem. Connection over a telephone line. But the modem is selected from a group of modems
(modem pool). Each time the link must be established, GeoDAS searches for the first idle modem in the
pool and uses it to establish the connection.
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4.8.2 Modem pools

In order to configure a connection using the shared modems, you have to specify first one or several modem
pools. Simply press the button [Configure Modem Pools...] and the following dialog will be launched:

Modems Pools E3 |
Configured modem pools: Dial-Up Paal 1 Rename | Partz assigned Free parts
= to the pool available
COmM9 <- Add COR1 “
Fgmerve | COMB3 —I COM2 g
(M1 Remove -» | COM3
Mew name of a modem pool: |Dial-Up Pool 1 Add Poal | LOM13
W This pool consists of GSM mod R
v Thiz pool consists o modemns “ COMT
| | ok U coM7
V¥ Modems of the pool can zend and receive S5 COM12
™ Modems of the pool receive incoming calls ﬂl &I IEEIM.I& LI

You can enter the name of a new modem pool in the edit box and then press the button [Add Pool] to add it
to the list of configured modem pools. If you select a modem pool from the list, you can:

a) Remove this modem pool from GeoDAS configuration by pressing the button [Remove];
b) Rename it. Enter a new name in the edit box and press the button [Rename];
c) Configure modem pool. Ports, which are included already to the pool, are listed under "Ports

assigned to the pool". The rest of available ports are called "Free ports available". Use the
corresponding buttons to add/remove ports. Buttons "Up" and "Down" arrange the order of access to
the ports.

Furthermore, there are three options available in this dialog. They are applied individually to each configured
pool.

e This pool consists of GSM modems. This option must be checked if the modem pool consists of GSM
modems only.

e Modems of the pool receive incoming calls. If enabled, this option instructs GeoDAS to monitor
incoming calls, which can be made by the stations configured to dial out on events.

e Modems of the pool can send and receive SMS. Makes sense for GSM modems only. Please note
that not all GeoSIG instruments support SMS messages.

As soon as you have all the required modem pools configured, press the [OK] button to save the current pool
configuration or [Cancel] to discard all the changes you have made and return to the Channel Setup dialog.

If you configure a channel type as the one provided with a shared modem, you have to select the name of a
primary modem pool from the list. GeoDAS provides also the possibility to use a secondary modem pool for
this type of communication. This allows the communication strategy to be configured in a more flexible way,
for instance, one modem pool can be assigned to receive incoming calls and the other pool can be used for
dialling out only. In any case the modems are requested by GeoDAS from the secondary pool only if all the
primary channels are busy.

4.8.3 Other communication parameters

e Default baud rate specifies initial baud rate of the communication channel. GeoDAS ftries first to connect
to an instrument at this baud rate.

e Try all the baud rates supported. If an instrument does not respond at the default baud rate and if this
option is enabled, GeoDAS will try the other baud rates until it gets connected to an instrument. Available
baud rates are: 1200, 2400, 4800, 9600, 19200, 38400, 115200

e Ready to send latency is a parameter, which is important in case of half-duplex radio channels. It
specifies the time interval in milliseconds, which is required to switch the radio modem from receiving to
transmitting mode.
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The group of parameters called "Modem Specific Settings" includes various options, which are valid for dial-
up communication channels only:

Telephone number of the station. Note that the default dial mode is TONE. In order to dial a phone
number in the PULSE mode, simply insert the prefix ‘P’ before the phone number, e.g. P167924.

Modem initialisation string is sent to a modem every time while establishing a connection to ensure the
proper initialisation of all modem parameters. Typical components of this initialisation string are as
follows: AT - gets the attention of the modem, it is leading to every command string; &F - restores factory
defaults; EO - disables the modems echo mode. For more information refer to the User Manual of your
modem.

Hang Up string is sent to a modem to hang up the telephone line (for Hayes compatible modems:
ATHO). This sequence of commands is used to hang up the telephone line only if the link has been
interrupted unconventionally. Usually GeoDAS hangs up the line automatically after a Logout.

Connect timeout is a maximum time interval (in seconds) to dial a telephone number and to establish a
connection to the remote instrument.

GSM modem checkbox instructs GeoDAS to use an extended set of AT-commands for GSM modems.

U&~ Please make sure that the PIN code protection of your SIM card is disabled prior to use this card with a
GSM modem.

Support for SMS. This option is valid for GSM modems only. It allows many short messages like setup
commands or SOH reports to be transferred in the batch mode using SMS. In order to use the SMS
service, the telephone number of your SMS Centre must be saved in the SIM card. Usually it is done
already when you purchase a subscription from the provider. But in case the SMSC number is not yet set,
you have to do it manually by using any cellular phone.

UE™ Note that not all GeoSIG instruments and not all the firmware versions support currently the specific
options of GSM modems, including extensions for SMS communication. Please refer to the User Manual of
your instrument to check whether it is compatible with GSM modems.

Use separate modem pool for SMS. Since an SMS message can arrive at any time, even when dial-up
communication is established, it might be reasonable to have different modem pools for receiving of
normal calls from the remote instruments and for receiving of SMS messages. You can specify such a
pool with this option.

Send SMS to the other phone number. Very often the SIM card may have different phone numbers for
the voice calls and for the data transfer. If you use such a card in the GSM modem of your instrument,
you have to enter here the voice number of the SIM card. The number entered as a "Station phone
number" must always be the data number.

Modem receives incoming calls. This option applicable to all the dial-up channels and it allows the
incoming calls from the stations to be received. In order to make such calls the instrument must be
configured to dial out on every new event. See the issue Communication Parameters for more
information.

Note that if you are configuring not a dedicated dial-up channel but a modem pool, then the options "GSM
Modem", "Support for SMS" and "Modem receives incoming calls" are set while configuring the modem pool,
not in this dialog.
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4.9 Work Options

Press the [Options...] button (when adding a station) or select "Work Options..." from the context menu of
the station list to set or adjust the various station options.

The Work Options dialog will appear:

Work Options for the station “GSR 18" x|
— Data Stream Optiohs — Download Parameters
W Acouire data from the stream [ Reguest for the data packets Local Event directony:
D ata Simulation IStandard J

¥ Simulate data stream from the simulator channel Il:hannel 0z vl

¥ tutodownload any new file recorded by instrument
" Dutput stream through the test loopback v ¥

[ &lways overwite an existing file when downloading

& Simulate data packets internally Simulator Settings... |
W Delete filefz] after successiull downloading
— Penodical Check-Up of the Instrument — Mizcellaneous

{” Check up the status of this instrument permanentiy I™ Lagin to single instrument

" Login to instrument every |24— hours, starting at IW ¥ Declare an emor if no AC for more than I? hours
In case of connection failure during automatic check-up: I~ | Synehranise instument time with the compter time
) Betryibo log in up to [ Connected ko the annunciator, channel |1—

|2— times every I'ID_ geconds

%) oot b b login again

£ Mewver login to this instrument automatically Default | ITI Cancel |

Work options specify the set of parameters, which determine the strategy of GeoDAS operation. They are
grouped according to their functionality:

The group "Periodical Check-up of the Instrument” specifies whether GeoDAS must login periodically to
the current station in order to check its status and download event files, which might have been recorded. If
check-up is enabled then you have to specify how often and at which time it is performed. You can also
instruct GeoDAS to retry automatic login in case of any failure. In this case the number of logins and
interval between them must be set. In case of the permanent check-up, every next login to the instrument
is performed in several seconds after logout. This mode is not recommended for the dial-up and shared
communication channels. If neither periodical nor permanent check-up mode is selected, GeoDAS will never
initiate a connection to the instrument for a status check.

The group "Data Stream Options" tells GeoDAS whether the data stream must be received for the current
station. Please note that only GBV, GSR-24 and some versions of GSR-18 instruments provide data
streams. The instrument must be configured to send data through the serial channel. You can find more
information about the data streams in the chapter Working with Data Streams.

e Acquire data from the stream, if enabled, instructs GeoDAS to perform the required actions in order to
be ready to receive data blocks from the instrument through a serial communication channel.

e Request for the data packets. Some instruments can be set to a mode in which they send data packets
by request only. It means that GeoDAS is fully responsible for the timing of such requests but on the
other hand it gives the possibility to receive several data streams from different instruments through the
same communication channel (Point-to-multipoint configuration).

F i your data acquisition system consists of several instruments, which provide data streams in the packet
request mode, you have to make sure that:

1. All instruments connected to the same communication port can provide data streams
2. All instruments have been set to communicate with GeoDAS at the same baud rate

3. All of them support the "data streams by request"” option and this option is enabled
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4. The number of instruments at the same port, the number of channels in the data streams, their sampling
rates and the communication baud rate are selected in a way that one-second data packets from all of
these instruments can be delivered to GeoDAS within one second.

e Data Simulation. One can simulate data packets by selecting the simulation option. This feature is
provided mainly for debug and training purposes. Two types of simulation are supported by GeoDAS:
either data packets are simulated internally or they are sent out through the serial port to be received
further by another serial port, as they would arrive from the real instrument. In both cases the software
signal generator creates the signal. The generator has several channels and you have to select one of
them from the list. Parameters of the signal can be adjusted. Press the button [Simulator Settings...]
and the following dialog box will appear

Datastream Simulator Settings

— Channel Simulation Parameters
Channel Hame | Sighal Type | F,Hz | Amplitude/Anmas | Phase, T | Event Amplitude, & | Ewvent Duration, sec | Ewvent Interval, sec |
Channel 01 Sine 'Wave 1 0.400 0.000 1.500 200 20.00
Chanrel 02 Naise 4 0.300 0.250 1.500 200 20.00
Chanrel 03 Sine Wave 4 0.500 0.500 1.500 200 20.00
Channel 04 Maise 4 0.500 0.750 1.500 200 20.00
Channel 05 Sine 'Wave 4 0.500 0.000 1.500 200 20.00
Channel 06 [gine Wave vl 4 0.500 0.250 1.500 200 20.00
Channel 07 4 0.500 0.500 1.500 200 20.00
Channel 08 4 0.500 0.750 1.500 200 20.00
Chanrnel 03 4 0.500 0.000 1.500 2.00 20.00
Chanrnel 10 4 0.500 0.250 1.500 200 20.00
] I Cancel |

You can set here the following parameters of the ten channels:

1. Signal type can be one of “Sine Wave”, “Square Wave” or “Noise”, which is selected from the list;

2. Signal frequency can be set to any positive reasonable value. This parameter is not used for the
signal of type "Noise";

3. Amplitude of signal must be specified in interval [0 - 1.0] relative to full scale, which is equivalent to
1.0. If the instrument delivers three components (X, y, z) through the data stream then the amplitude
of second component will be only 2 of the first one and the amplitude of third component — V4 of the
first one;

4. Phase of the signal must be specified in units of signal period (not used for the "Noise" type);

5. Event Amplitude is specified by a multiplication factor to the normal amplitude between events. If you
do not need to generate simulated events, set this parameter to 1.0;

6. Event Duration and the Event Interval (time interval between events) are set in seconds.

Press the [OK] button to save all changes you made and dialog window will be closed after data
validation.

UIE when you press the [OK] button in the dialog window, GeoDAS validates all data in all list boxes
before taking them into current configuration. This process may take some time and you can see the
message in the status bar of the main window "Validating data..."

The group “Download Parameters”. One can specify here whether every new event must be downloaded
automatically upon the connection to an instrument. If the file with the same name exists already in the local
event directory, one can either skip downloading it or one can overwrite it in any case - this option is also
specified here. Finally the file can be deleted from the instrument as soon as it is downloaded successfully or
it can be left in the instrument memory. One can also specify the local event directory other than it is
suggested by default. But it is not recommended since GeoDAS searches for the event files in the special
subdirectories of its home data directory, which makes a problem to find a file in a directory other than the
default one. Therefore in most cases the best choice is to leave the word “Standard” (or "default") as the
directory name. GeoDAS will select the default directory to story event files.

Last group of the options: “Miscellaneous”. The following options are listed here:

¢ Login to single instrument. This option, when selected, forces single login to an instrument without
use of its serial number. Must not be applied in multi-instrument configurations, when more than one
instrument communicates through the same direct serial link.
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& When you replace your instrument with a new one, but the station record is left the same in
GeoDAS, the option "Login to single instrument" MUST be enabled upon the first login to the new
instrument. Otherwise GeoDAS will try to login using the old instrument number and this will never be
successful. As soon as GeoDAS has logged once in to the new instrument, the new serial number is
retrieved and this option can be disabled again.

e Declare an error if no AC ... Usually the loss of AC power is not considered as an error because
instruments are equipped with a battery and can work from this battery during the long time interval.
But if this option is set then GeoDAS declares an error upon login to the instrument if the specified
time interval (in hours) since last power loss is elapsed. This situation is processed by GeoDAS as
any other instrument error, i.e. indicated with the red point in the list of stations, logged to the protocol
file, reported via messaging system, etc.

¢ Synchronise instrument time with the computer time. This option is used rarely and can only be
enabled in the permanent check-up mode. The instrument time is synchronised with the computer
time upon every login.

e Connected to the annunciator... This option is used in the special applications only, when several
instruments are physically connected to the special device, GeoSIG annunciator. Refer to the
Instrument Setup Manager page Annunciation for more information about annunciation options.
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5 Configuring the Instrument

It was described in the previous chapter how to configure the Station, i.e. how to make your instrument
known to GeoDAS, how to establish a link to the instrument by means of the different types of communication
channels and how to adjust a strategy working with it. Now it is time to know how to set the parameters of an
instrument, how to adjust all the settings according to which your instrument will work even without being
connected to the computer. This is the job of the Instrument Setup Manager.

5.1 The Instrument Setup Manager

As soon as a station is configured and the program is restarted, the Instrument Setup Manager becomes
accessible through the context menu of the main General Information window. Select a station from the
General Info list and either click the item Instrument Setup of the context menu or push the second button
on a Station toolbar. The following dialog will be launched:

Instrument 5etup Manager for the station <5TADS:

%]

Sampling I Ewent Trigger I Alarmg I Channels I Communication I Time Triggers

Errorz and W arnings I Interconnection I Data Streams I Frinter I Batch Mode
Station I Instrumentl Fower and Batteriesl Drate and Timel Test I LCD Display
)
ﬁ. General Station |nformation Fefrezh
— Station [nfo
Fecorder EPS
Station code |sm Alttude | 00000 |Unknown Put Page
Lacatiar IG lattbrugg Latitude |4?°25.BEIEIN ILInkn-:uwn Put &l
Flestarts |1 Longitude |nna°33.zunE ILlnkn-:uwn
Reset
Rezet Restarts Counter | | e ate fram RS I =E

— Check and Comments

[rpart
D ate af Installation IEI'I 011997

Export
D ate of Last Check ID'I .01.1337 Checked by IGS

Comment |I35FHB GeoSIG

E xit

e

Statuz | I armal operation Dizconnect

As one can see from the picture, the Instrument setup window consists of two parts. On the right hand side,
several control buttons are located, whereas the left part is a set of information pages or 'tabs'. They are filled
up with the detailed information stored in the instrument. The following pages are available: Station,
Instrument, Sampling, Channels, Date and Time, Data Streams, Communication, Interconnection, Event
Trigger, Time Triggers, Error and Warnings, Test, Power and Batteries, Alarms, Printer, Batch Mode, LCD
Display.

All setup instrument parameters are grouped into the pages according to their functionality. The set of pages
is always the same. But the way in which every particular page looks depends on the type of instrument. If an
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instrument does not use some parameter or some option is not supported, the corresponding dialog control
(like edit box or check box, etc.) can be either disabled or hidden (invisible).

Some instrument parameters are read only, they cannot be edited but displayed only: the internal instrument
counters, statistical data, etc. They are placed usually to the read-only edit boxes.

When you change some parameter and then try to switch to another page, the settings of the current page
are checked first for correctness and if some parameter is found incorrect, you cannot change the page
before you enter this parameter within the expected range.

Some buttons are enabled if on-line only, i.e. GeoDAS is logged in to an instrument. Otherwise they are
greyed and the corresponding actions cannot be performed.

Please note that when sending the updated parameters to the instrument in on-line mode, it might not accept
some of them because of the following reasons:

- aparameter is not within the range, available for the current type of the instrument;

- your login level is not high enough to run some particular command,;

When you are on-line, the current login level is indicated in the Communication page. The 3rd level

is the highest, which allows you to change every parameter.
There can be also other problems running some instrument commands. Therefore always verify whether
specified parameters are really updated in the instrument. If you see that some parameter has changed its
state to the initial one after update, it means that the parameter is not accepted. In case of some failure an
error or warning message appears usually in the Log window.

5.2 The Control Buttons

U 1t is important to understand that in general there are two sets of instrument parameters you operate
with GeoDAS. There are real parameters, which are kept in the instrument, and there are "off-line"
parameters, which are downloaded from the instrument upon the last login and which are kept locally in the
setup file(s). If you are logged into the instrument currently then the real parameters are reflected in the
information tabs of the Instrument Setup Manager. Otherwise the off-line set is displayed.

The content of the setup pages is fully updated upon the login to an instrument or when logging out from it.
While logged in, only those parameters, which can be changed by instrument at any time, are updated
permanently. But if you like to update the whole current page with the actual instrument parameters, simply
press the button [Refresh] to do so.

Next buttons are used to send parameters to the instrument, Warning

either those shown in the active page ([Put Page]) or all
parameters from all the information pages ([Put All]). In any = Al parameters are up ta date. Update anpway?
case the parameters to be sent out are validated first and then

they are compared with the real instrument parameters. If no No |

single difference is found, the following dialog box asks user to =

select the further action. You can either cancel operation

answering "No" or all the parameters will be updated regardless of difference between the existing
parameters and those, which are sent.

If you try to update all
instrument parameters
and if GeoDAS has Set Location: Update this parameter?
found at least one
parameter of the Setup
Manager, which does
not match the same
parameter in the
instrument, you will be [~ Always confirm updating without azking such questions
asked to confirm the
update. As always,
[Yes] and [No] are the alternative answers. Pressing [Cancel] button will cancel the operation. If you select
[Yes to All], then all modified parameters will be sent to the instrument with no more questions. If, in addition,
you select an option "Always confirm", then no more questions of confirmation will be asked until the current
session ends.

Update instrument parameter |

Mo | ez ho Al LCancel
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The [Reset] button performs a software reset of your instrument. This is almost similar to switching it off and
then on again. Please note that not all instruments support the software reset. You have to confirm the action
by pressing [Yes] in the following

dialog. If you select the option [gEEERE i R H0
"Reinitialise..." then all the

current parameters will be lost &re pou sure that you want ta restart the insturment’?

and replaced with the default Mate: you will have to re-login ta the instrument after its restart

instrument parameters. This
operation is applied very seldom, ™ Reiritislize all instrument settings with the factony defaults No |
only in case of serious troubles. If

you are not familiar well with the

instrument setup parameters, it is recommended to save the parameters first to a file (see the Export
operation further) prior to this operation. As soon as reset is done, you will be logged out automatically. Wait
for some seconds until instrument performs all the restart operations and connect to it again. All setup pages
will be filled up with the default instrument settings.

The [Export] button provides a possibility of saving the current set of parameters to a configuration file. You
can specify the name of a configuration file, which can be placed to any local or network directory. At any
time you can download these parameters to the configuration pages of Setup Manager with the button
[Import].

Besides of the buttons described above, there is also a button, which is used to [Exit] from the Instrument
Setup Manager and there is a button to log in ([Connect]) to the instrument or to logout from it.

The status line below the information pages indicates briefly the current status of the station. The contents of
information pages are described below in more details.

If the Instrument Setup manager is launched from the Context Menu of the General Information Window in
the Batch Multi-Setup mode, the buttons [Refresh] and [Put Page] are replaced by the buttons [Get By
Batch] and [Set By Batch]. These buttons are used to get or set parameters of the current page with batch
requests.

One more button [Delete All] becomes available in this mode. It is used to delete all files from the selected
instruments by sending the corresponding batch command.
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5.3 Station Parameters

The most of the parameters of this page are related to the place where an instrument is installed. Here you
can assign a three-letter code to a station, enter the name of its location and coordinates, including altitude.

The Station code can be a

combination of any three Emors and ‘W arnings I Interconnection I Crata Streams I Printer I Batch Mode
characters. They are Sampling I Ewent Trigger I Alarrns I Channels I Cornmunication I Tirme Triggers
indicated in the General Station I Instrumentl Power and Batteriesl Date and Timel Test I LCD Display
Information window as the 5)

station identifier along with .ﬁ- General Station |nformation

the station name. But the

code is kept in the — Station Info

instrument, whereas the Recorder GPS

station name is known to ez cErk ISTﬁ« Alhtuds |IZIIZIIZIIIIIZI |222.4

GeoDAS only. It might be a

good idea to set the station Location | Glattbrugg Latitude  |47°25.800N | [B5°28723N

code as three last

characters of the station Restarts |5 Longiude [008°33200E (03717 838E
name. In such case the two

first characters can be the Feset Restarts Counter | |lpdate from GPS

code of a local seismic

network.  This  naming ~ Check and Comments

g?tg\r’]efgtr'osr;isﬁi . gtsaetg)nsv_ ery Date of Installation  [01.07.1357

The Location is usually the D ate of Last Check IUTUTHH? Checked by IGS

name of a place where the Comment [G5F-18 GeoSIG

instrument is installed.

Latitude, Longitude and

Altitude identify the

geographic coordinates of

the instrument's location. If

the instrument has GPS

receiver connected, one can set these parameters from the GPS information, which is indicated in this page

as well when the receiver provides correct information. Simply press the button [Update from GPS] to do so.

If there is no GPS available, one can enter the coordinates manually in the following format:

e Longitude: DDD MM.MMML, where DDD - degrees, MM.MMM minutes with thousands, L - must be
either W (West) or E (East);

e Latitude: DD MM.MMML, where DDD - degrees, MM.MMM minutes with thousands, L - must be either N
(North) or S (South);

e The altitude is entered in meters, 6 characters maximum.

Number of Restarts is also indicated in this page. You can reset it to zero by pressing the button [Reset
Restarts Counter].

When the instrument is installed, it is recommended to enter and save the Date of Installation in the
corresponding field.

We recommend also updating the Date of Last Check and the field Checked by on every inspection of the
instrument.

The field Comment can be filled up with any comment string, which does not exceed 50 characters.

& i you have modified some parameters and would like to save them to the instrument, do not forget to
press the button [Put] to do so.
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5.4 Instrument Parameters

The parameters of this page indicate general information about the instrument itself. If they are greyed, they
are not editable.

The Instrument Type and Sampling I Event Trigger I Alarms I Channels I Communicatian I Time Triggers I
the Manufacturer indicate Ermorz and ‘W arnings Interconnection I Diata Streams I Frinker I Batch Mode I
which type of Instrument is Station  Instrument | Power and Batteries I Date and Time I Test I LCD Display
connected.
. . 555‘\# [nztrument Setup
The information on =
Firmware Version might = Eema i
be important in case you
ask E‘)or any kind yof Instrument Type IESFE-'IE tain board 5/M I'IE?EEIE
technical _ support  at Fi Version [0Z.02.16 (37625 DSF Fi [20010
GeoSIG. Be ready to imware Yersion [02.02.16 (37623 imnuare

provide the information

about  your firmware Manufacturer  [Geo3IG AG

version.
— Memon Info
GSR-18 has a digital signal
processor on board with its Memory Type  [AT4 Flash
own software. The version
of its DSP Firmware is Tatal Memory IF?‘Hr kByte, I'I?EI kByte iz uzed by data filez

indicated here too. Rakd Structure |2 Blockz] (1 far preevent memony] = 64K, Chip size 128K
Main board S/N is the
serial number, which you
enter normally while _
configuring a station but — Peripherals
this page indicates the [ Analog or G5M Modem [T COED Modem W Gammin GRS [T Senal Frinter
correct number retrieved
from the instrument upon
the first login. The number
is indicated on the main
board (yellow sticker).

™| Create he-channel Mata Fles

The group Memory Info contains read-only information about Memory Type, Total amount of memory and
amount of memory used by data files. The physical storage for the event files is usually the Compact Flash
ATA card with a capacity up to 64 MB or even more.

The RAM Structure is also indicated here. RAM is a fast memory, which is used by the micro controller to
keep various parameters, temporary data, etc. Part of the RAM is used to keep the last several seconds of
data acquired from the sensor. In case of an event is declared those data blocks can be saved to the event
file as a pre-event section. Thus the amount of memory for the pre-event data is limited by the dedicated
RAM size, which means that also the pre-event time has an upper limit.

The option Create One-channel Data Files supported by the few firmware versions only. Enable this option
if you would like to keep only the first component of the signal in files, even if your instrument has a three-
component sensor connected.

The group Peripherals specifies which devices are connected to your instrument: Analog or GSM Modem,
CDPD Modem, GPS, Serial Printer. Only GSR-12/16 and GCR instruments support serial printer. Note that
the serial printer and GPS receiver cannot be used at the same time. Only GT-316 instruments currently
support CDPD Modem option.
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5.5 Sampling Parameters

Sampling Rate is the most important parameter of this page. The sampling rate can be set to 25, 50, 64,
100, 125, 150, 200, 250, 400, 500, 800, or 1000 samples per seconds. Not all the listed sampling rates are
available for every type of instruments.

Therefore, please, refer to
the instrument's manual to
check for available sampling
rates for your instrument.

DC Drift compensation Sampling
corrects any permanent
offset of the sensor signal.
The speed of  drift [ Dbl
compensation depends on S ampling Fate 200 - v DC Drift Compenzation
the instrument type.
Fezet Realtime Peaks | Comect the B azeline |
Zero level of the signal can
be adjusted with the button — Manitoring of the Real Data
[Correct the Baseline].
Tupe aof the D ata | Long. | Tran. | Wert, |
The otner button, [Reset |(0L e " Zomess  comon oo
A H B0, COLnts a 3 3
aR:;:am Jme S'F:?fgi]nly' T Signal in caunts 2064383 2064383 2064383
Signal in unitz -1.968749 g -1.968749 g -1.9687459 g
can be used to reset the
ggglgler;/teil(l)unejs dics)Lla\éz:(T)]Cél;f]);: DSF Peak Yalues Frequency of RS0 peaks Im
which  are  permanently Peak Type | Long. | Tran. | ek, |
calculated by the DSP. Acceleration 0.00000 g 0.00000 g 0.00000 g
Welocity 1.99934 g*= 1.99934 g*= 1.99934 g*=
The other group of controls Displacement  1.99994 g#s™2 1.93994 g™ 2 1.99934 g7s"2
called Monitoring of the RS0 Peak 0.00000 g#s™2 0.00000 g#s™2 0.00000 g*s"2
Real Data displays the

tables of current samples

Errors and W armingz I |nterconnection I [rata Streams I Pritter I Batch Mode

Statian | Inztrament I Power and B atteries I Date and Time I Test I LCD Dizplay

Sampling |

Ewent Trngger I Alarmz I Channelz I Communication I

Time Triggers

and peak values. Please

note that the peak values are available for GSR-18 instruments only. The Response Spectrum Acceleration
or Displacement (RSA or RSD) is always calculated at several frequencies. You can watch these values at
any available frequency by selecting it from the list Frequency of RSA peaks.
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5.6 Parameters of Channels

This page indicates the main parameters of the channels and the sensor scales.

Generally, three different

gains can be set for the Ermrorg and Warningz I Interconnection I [rata Streams I Fririter I Batch Mode
sensors with GeoDAS. You Station I Instrument I Paower and Batteries | Date and Time I Test I LCD Digplay
can select the desired gain
from the list Selected Gain.
But only few sensors %a Channels Setup
support different gains, for

the others the Gain1 is

S ampling I Ewent Trigger I Alamz  Channels | Communication I Time Triggers

always used, which must be Gieneral Setfings
indicated with the option ¥ Gainl iz always selected Selected Gain |Gl j
Gain1 is always selected.

Inztument channels I K ADC rezolution of the instrument, bits I 22
The actual number of

Instrument channels and
the ADC resolution are _ » _
also indicated in this page. bdake sure that Senzor Type iz specified conectly for each channel. Yerfy that channel
unitz and the zenzor full ecales are comrect for all supported gaing. Full scale iz indicated
az a half of real measurement range, i.e. 2.0 for +20 sengors.

Channel Settings:

Main channel settings are

summarised in the table. For the zenzor tupe, which iz not listed, zelect type "Custom” and enter cormect full
The number of rows in this zoale(z] and physical units.
table corresponds to the
number of channels and can Component | nitz Sensar [z ainl zain] Fain? | &xis
be 1, 3 or 4 (GCR Lora 9 |Costom +| 2000000 2000000 2000000 Fas
instruments). Tran. 1 r 2000000 2000000 2000000 Pos
Wert, q S5A-320 £2g 2000000 2000000 2000000 Pos
You can set the following S54-320 +1g
parameters for each iggg igg
. -ba 249
fhal’;\:}:r;e of the channel L
. GSEY-3=x +100mm!
e Name of the physical GSY-3xx +1-100mn
units (typically g for  Sigs I—Internalﬁenphunej Carnect
accelerometers and Guralp CMG-5T
mm/s for

seismometers). This parameter is selected from the list, except for the sensor type Custom: in this case
you can enter up to five any characters, which will be used as a unit name.

e Sensor type selected from the list as it is shown in the picture.

e Full scale of the sensor (separately for each of three gains)

e Axis direction (positive or negative, i.e. inverted)

U#E™ Please note that GeoDAS cannot verify whether all parameters are entered correctly for some types of
sensors. Therefore always refer to the manual of your sensor to set the correct value of its full scale.

Full scale values and the unit names can be changed freely for the sensor type "Custom”. Actually it can be
any type of sensor and the user takes responsibility for the correct input of its parameters. All other types of
sensors have fixed pre-defined parameters. As soon as sensor type is selected from the list, gain values and
unit names will be set automatically.

Refer to the Appendix A. Information on LSB for more information about Full scales of the sensors and LSB.
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5.7 Date and Time

All the time-related instrument settings are located in this page. Three current dates and times are displayed:
Recorder time (as it is set in the Real Time Clock of the recorder), PC time and the GPS time (only if GPS is
connected and provides
valid date and time).

Sampling I Event Trigger I Alarms I Channelz I Comnunication I Time Triggers
All time stamps of the Errars and " armings I Interconnection I Drata Streams | Prirter I Batch kode
event files, reference time Station I | nztrument I Power and Batteries  Date and Time | Test I LCD Display
of the data streams, etc. is .
taken from the real time
clock (RTC) of the recorder

Date and Time Settings

and therefore it is — Curment Diate and Time — Date and Time Updating

important to ensure that :

this time is correct. The Date Time Last Update

best way of setting the Fecorder 21022002 [12:28:01 Z10zz002  [1z2800

correct RTC time is to use

the GPS receiver. If it is GPS |21022002  [12:28:00 Update from GPS |

connected and provides

the valid information, you PCRTC [21022002 [15:2354 Update fom PCATC |

can update RTC with GPS -

time by pressing the button Custam I I Update from custom settings |

[Update from GPS].

Usually the instrument — GPS Statuz and Contral

g(uag?rgt?caltlg.ls procedure GPsi  |Enabled Dissble GPS | Initialie=GPS |
] g GPS “Work Mode

If the RTC time is not 6P5 vaid  [vaid

. . % Continuous [GPS is always on)
required to be very precise,

fit IEl:u:n:I :
you can also update it from Ll ™ Mairmum |1IZI it every |1 haur

the computer real time : | - . .
clock by pressing the Satelltes used |3 Remaining GPS active time |1EI it

button [Update from PC
RTC].

You can also enter your custom date and time in the fields Custom and press the button [Update from
custom settings]. One can always see when the instrument RTC was updated last time: it is indicated under
the Last Update label.

The group GPS Status and Control displays information about GPS status and its mode of operation. The
GPS receiver can be switched on continuously or periodically. The last mode is preferable if the instrument is
powered from battery because of the high power consumption. In this mode the GPS is turned on every
several hours and remains on until either the maximum time interval of staying switched on is elapsed or the
GPS gets locked and the RTC is updated. All these parameters can be adjusted with the controls of the
group GPS Work Mode.

There is also a button, which can be pushed at any time to [Disable GPS] or to enable it again. It is also
recommended to [Initialise GPS] after the first power on of the instrument.
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5.8 Data Streams Parameters

This page contains several parameters for the serial data streams. They are valid only for the instruments,
which can provide data streams. Two types of data streams are supported. The standard stream of samples
or packets is delivered through the main serial communication channel, which is normally used to login to the
instrument.

The other type of stream is a
stream, which is in IASPEI Sampling | Event Trigger | &lams | Channels | Communication | Time Triggers
format (International
Association of Seismology
and Physics of the Earth's
Interior), and which is sent 0.
out through the optional

additional serial port of the

instrument. Not all — Cearial Data

instruments support this kind ; . ]
of un-interrupted stream. I Enable Senal Data Dutput

Station I [nztrument I Power and B atteries | Date and Time I Test I LCD Dizplay
Errorz and “Warningz I Interconnection Data Streams I Frinter I Batch Mode

Senal Data Streams

Serial Data Type £ Stieam of zamples
The standard stream can be

either enabled or disabled
with the option Enable [T Senddata packets by request anly
Serial Data Output. One
can set also the type of the
serial output (either Stream
of packets or Stream of ~ IASFEI Stream

samples). Synchrocharacter for the output stream IEI:-:EIF

% CShream of packets

Sernial Data Channels = Tihree channels  [ne Channel

The data packets can be Sampling B ate of 145PEl Stream
sent either every second or " B0 Hz, stream output at 4300 baud
by request from GeoDAS f+ 100 Hz, stream output at 9600 baud
only, which is indicated by © 200H

’ 2k tput at 19200 baud
the option: Send data = SHEAM SLERLE 2 =

packets by request only.
This functionality was
already described in the

issue Work Options

Some 3-channel instruments can provide one-channel data stream. If you would like to enable this
functionality, tick the point at One Channel radio button.

Two options can be set for the IASPEI stream if it is supported: you can specify which synchronisation
character must be used and the sampling rate at which the data are provided.
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5.9 Communication Parameters

The parameters of this page specify the most important communication settings. You can change, for
instance, the Baud rate by selecting it from the list. As soon as you apply the new baud rate by pressing the
button [Put], the next command will be performed at the new baud rate.

UE™ Before selecting a high
Baud Rate such as 38400 Errors and YW arnings I Interconmection I Data Shreams I Fririter I Eatch Mode
or 115200 Baud please Statiorn I | nztruamett I Power and B atteriesz I Drate and Time | Test I LCD Drizplay

verify that the computer is : : Communication i i
able to communicate at that Sampling I Ewent Trigger I &larmsz I Chantels Tirne Triggers

speed and the channel =

supports it physically. If you %H%
have changed baud rate to
a higher value but the

Comnuhication Setup

— General Seftings

quality of link is not enough Baudrate I'IEIEDD vI |dle timeout b disconnect from a P, minutes IM
to Commun/(fate‘ at this Maote: The baud rate cannot be changed if the option “4nalog Modem'
speed, you will not be able iz zelected

to connect to the instrument Diata block size for the file transfer iz |4 "I times 256 bytes

anymore. You will have to
connect with a short serial
cable to change the baud
rate back to the appropriate
value.

— Modem Settings
|nitialization String

I.-“-‘-.T EFE0ZCOLD050=1 &R0 0

Autolial string
U&~ The Baud Rate can not | ATDP25367

be changed if the recording
system is communicating
via modem. Usually baud

¥ Enable AutaDial on event

— Pazzword to Access Remate Stations

rate is fixed at 38400 baud (] e L el N
for the modem connection.

To change it, you have to New passward I

disable first the option il i pssE [ Ehen e Fesser |

‘Analog Modem' in the
Instrument  page. GSM
modems communicate
usually at 19200 baud.

Disconnection timeout specifies the maximum time interval to keep an operator logged in without
communication to the instrument. On elapsing this time the instrument performs automatic Logout. If it is
required to keep GeoDAS logged in to an instrument permanently, the value 255 has to be used as
disconnection timeout. But this approach does not work for the dial-up channels.

Data block size is not yet supported by all GeoSIG instruments. You can specify the block size for the event
transfer between 256 bytes and 4Kbyte. The bigger the block size the faster the transfer. But if the serial
channel is not reliable and there are many errors during data transfer (i.e. many blocks have to be resent) it
might be better not to use the biggest available size of the data blocks.

The group Modem Settings contains the modem specific parameters such as Initialisation String. Please
refer to the user manual of your modem to set the optimum modem parameters in the initialisation string. If
Enable AutoDial on event is selected, the instrument will call back as soon as a new event is recorded.
Please make sure that GeoDAS accepts this call by setting the corresponding option in the Other
communication parameters while configuring the station channel. The telephone number must be specified in
the AutoDial string as it is shown in the picture above. When GeoDAS receives such a call, it logs in to the
instrument and can download the new event, if the automatic downloading is enabled.
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The last group of controls is intended for an instrument password change. You can enter the new password
with confirmation in both on-line and off-line mode. As soon as it is entered, press the button [Change
Password]. If you are staying off-line, the password will be changed locally and it will be used next time to
login to an instrument. When connected to an instrument, the current valid password is known to GeoDAS
and therefore it must be entered for verification along with the new password and with its confirmation.
Pressing a button [Change Password] in on-line mode causes the password change not only locally but also
in the instrument.

5.10 Interconnection Parameters

Some Instruments can be interconnected in a local network and the one, which is set as master, provides
synchronisation signals for the other instruments. All network options are on this page.

If you would like to use the

interconnection options, you Sampling I Eent Trigger I A&larms I Charnnels I Communication I Time Triggers I

have to Enable Network Statin:-nl Instrumentl Pawer and Eatteriesl Date and Timel Test I LCD Displa_l,ll
Synchronisation first. Emors and ‘W arnings L thE.fEE'HHéEﬁEH""E! Crata Streams I Prinker I Batch Mode
Then the other options

become available. They @-l Interconnection of Instuments

specify whether the
instrument works in a
Network Master Mode [T Enable Metwork Syneronization
whether it issues a network
trigger  signal  (Output
Network Trigger) or it I | bl et b asten Mode
receives the signal from the
network (Input Network

— Ingtrument Metwork, Optionz

™ | rput etk Trigaer

Trigger). You can also I | Mt etk Trigger

Synchronise Slave Clock _

to Network Clock by ™ | Sunchnanize Slave Elosk b W etk Elock
selecting the corresponding

option.

Curment netwaork, statuz: Unknown
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5.11 Event Trigger Parameters

All triggering options can be found in this page. They define the strategy of the event recording and therefore
it is one of the most important pages of the Instrument Setup Manager.

Two main types of
triggering ~ algorithm  are Errars and W arnings I Interconnection I Data Streams I Frinker I Batch Mode
supported: level trigger and
STA/LTA based trigger.
Beside of that, the trigger

Statiu:unl Instrumentl Poweer and Batteriesl Date and Timel Test I LCD Dizplay
Sampling  Ewent Trigger | #lams | Charnels | Commurication | Time Triggers

can be initiated by a #m :

software command e Event Trigger

Efl:ltlaanualextsetriratllsmp)s:ignt;){ — Event Recording [ER]

(Hardware Trigger) or it Triggers: ¥ Manual Start/Stop ﬂl [T Time Bazed Trigger ﬂl
can be issued based on ¥ Hardware Trigger [activated by the signal at external connector]
(S%”I;‘Z p“;daesfgfd ‘ﬁltzg'e”: Pre-event time, sec [i STAinterval, ms [500 STA/LTA,dB [20
Last three types of Post-event ime, sec |2 LT& interval, sec I‘II:I [T Update LTA
triggering can be either

engagbledg or disabled by bd &= duration, sec IEI STA/NTA parameters are the zame for all channels
ticking of corresponding Turr-on delay. sec I1 ¥ Use Trigger Bandpass Filter 0.1...12 Hz
checkboxes.

Level trigger and STA/LTA Comporent | STa&/ATA | Level | Thieshod [ Units |
based trigger can be Long. Mo T'es 0.093576 q
enabled or disabled Tran. Mo Y'es 0.093576 q
channel-wise. Set 'Yes' or vert Ho ves 0.095578 ?
'No' in the table to enable or :

disable those type_s of — Permanent Recording [FR] by GCR-12/416 Status of the event tiigger:
triggers. The level triggers = [ Efatle BRE A fvans € Datedine based | Inactive

have individual thresholds . -

for each channel, whereas konitor period, min IEI Tact rate, zec IEI ER EE

the STA/LTA triggering
algorithm has the same
parameters for all
channels. They are:

STA interval in ms;

LTA interval in seconds;
STAJ/LTA threshold ratio in dB;

Update LTA: whether LTA calculation must be clamped during the event recording.

Every event waveform is recorded with some additional parts before a trigger is declared and after de-trigger
is declared as it is specified by the corresponding parameters (Pre-event time and Post-event time). In
order to let the instrument stabilise its work parameters, the triggering algorithms do not issue a trigger within
Turn-on delay time interval after the instrument is turned on or restarted.

To reduce false triggers, one can select also an option: Use trigger Bandpass filter, which is available for
GSR-18 instruments only.

Software trigger can be initiated by pressing the button [Start]. The same button is used to de-activate the
software trigger. Current status of the trigger is also indicated in this page

U&™ A user cannot deactivate the GBV software trigger. Once it is initiated, it will last as long as pre-event
plus post-event settings (seconds)

The button [Edit] brings you to the Time Triggers page.
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The "Event Trigger" page
for GCR instruments looks Erore and W arnings I Interconnection I Diata Streams I Frinter I Batch Mode
different. This is mostly
because GCR instruments
support two types of event
files: event records (ER) ,

and permanent records '+"‘"’" Event Trigger
(PR). PR are not really

Statiunl Instrumentl FPower and Eatteriesl Date and Timel Test I LCD Dizplay
Sampling ~ Ewent Trigger | Alarms I Channels I Communication I Time Triggers

— Ewvent Recording [ER]

events, they contain peak ; :
values of the signal within Triggers: [ Manual Start/Stop  Start | I e E&sed Trigger | Edit |
predefined time intervals [~ Hardware Trigger [netwark syncronisation must be dizabled)
Tact Rate, which are

b " . V .
monitored within Monitor Freeuan iz, sze I1 I;E_nable EF: _
Period for every permanent Fost-event time, zec IEE? Slrafe @ [zl Faio]
record. _ " Level tiggered events

Max duration. sec ISEI ™ Level tiggered and time based events

Permanent recording, if Tur-on delay. sec |1 [T auodelete event
enabled, can be performed
either always or according Comp...| STAATA | Level | Thieshold | Units | EF Save | PR Save |
to the GCR timetable. ¥ No No 0915525 mm/s  Yes Mo
Event recording, if enabled T Mo No 0315525  mm/s Tes No
with Enable ER option, can z Mo Mo 0915525 s es Mo

. . W.5um Mo Tes 0915525 s Mo es
also have different options .
as it is specified by the — Permanent Recording [PR] by GCR-12/16 Status of the event tigger:

corresponding controls: ¥ Enable PR: & Always ¢ Date/Time bazed | ERRDY PR:REC

e Single event. This Maritor period, min |2EI Tact rate, sec |1
i ' : ER || PR

mode is used in
combination with the
permanent recording. It
will record only the highest peak event within a permanent recording period. Status of the event trigger
indicates ER: RDY when the instrument is ready to trigger in this mode.

e Level triggered events. This mode will enable the event and permanent recording to record all events
based on the trigger thresholds specified in the table.

e Level triggered and time based events. This mode will enable event and permanent recording to
record all events based on the set trigger level but will record only during the Time and Date period,
which is set in the Time Triggers.

Other GCR specific parameters:

e Autodelete event

e Max duration of the event, seconds

e ER and PR will save only those components to the files, which are specified in the table in the 'ER Save'
and 'PR Save' columns.

The buttons [ER] and [PR] indicate the recording status and can be used to start or stop ER and/or PR
correspondingly.

The current status of both recording types is indicated under the "Status of event trigger": it can be one of the
followings:

- REC - recording;

- RDY - ready to record;

- DIS — disabled;

- OFF —recording is not possible.
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Some types of GSR-18
instruments (firmware Errore and YW armings I |nterconnection I [rata Streams I Pritter I Batch Mode
versions 02.04.xx) require
special settings of event
trigger parameters. They do

not support event trigger _%h SR
based on STA/LTA ratio, wint Trgger

only' level trigger. l.t is _ B B ellig B3
possible to set trigger | s

Statiu:unl Instrumentl Power and Eatteriesl Date and Timel Test I LCD Display
Sampling ~ Ewent Trigger I Alarmz I Channelz I Communication I Time Triggers

thresholds independently for Triggers:  |v danual Stat/Stop Start I ™ Tiime Bazed Trigger
every component of the ™ | Hardware Trigger [activated by the sigrial at extemal conmector]
signal. These instruments . :
o oy o vooe | BT
levels: low level is used to Post-svent time, sec |2 the instrumenETghe trigger bandpazs filter i=
declare the event and to _ always enabled

start recording (which is Man duration, sec [0

a!WayS enabl?d) and the Turn-on delap, sec I'I ¥ | Uze Trigger B andpazs Filter 00,315 Hz
high level is wused to

generate an alarm.

Therefore the "Event

Trigger" page is simplified
for this type of instruments
and both trigger levels are
set in the Alarms page.

The other specific feature of
these instruments is the
improved trigger bandpass
filter 0.1...31.5 Hz, which is
always enabled.
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5.12 Time Triggers

The timetables for the time-based triggers are different for GBV, GCR and GSR instruments. GeoDAS
supports all three types of timetables and all of them are shown in this page.

GBV has the only

predefined Trigger date Errars and W arnings I Interconnection I D ata Streams I Prinker I Batch Mode I
and Trigger time but the Statln:-nl Instrumentl Power and Eatterlesl D ate and Tlmel Test | LED DISI:I|E|_|,II
trigger can be performed Sampling I Event Trigger I Alarmz I Channels I Commurication :
as many times as specified
elthel’ Stal"ting from the ?_+ T|mebagedtr|ggerg
trigger date and time or
Daily at the indicated — EBY Time Trigger
time. There is also one . . . T
I Fun time based trigger |1 times:
more  option available: Trigger date  |07.01.1933 - : g . .
Trigger continuously i e 0.00-00 *  Starting from the tngger date and time
until the memory is full. ™ Daily at the indizated trigger time, or
The duration of every Duration, sec I-“:I ™ Trigger continuouszly until memany iz ful
record is set in the
Duration field in seconds. — GCR Time Trigger

Tri day ztarting from the dak di
GCR time trigger can be rigger every day starting from the date I ending -:unl
performed only once a day Start trigger tirme I End trigger time I

but one can set the Start
and End date as well as
the Start and End time as

— GSR Time Trigger

it is indicate in the middle of Diuration | Date | Time | Days | Hrz | kin | Sec | Mum |
the page. 0 0 0 0 0 0

] ] 1] 1] 1] ]
GSR time triggers are most 0 0 0 0 0 0
complicated. One can set 0 0 0 0 0 0
up to four trigger dates

and times, specify the
duration of event and how
many times the trigger
must be activated (in the last column of the table). Trigger repeat interval can be set in a flexible way: from
several seconds to several days. To de-activate one or more GSR time triggers, simply set its duration to
zero.

F i you are going to use the time triggers, do not forget to enable the Time Based Trigger option in the
Event Trigger Parameters.
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5.13 Errors and Warnings

This page does not contain
any changeable parameter.
It just indicates the current
status of errors and
warnings as it is specified
by the legend of indicators.

When staying connected to
an instrument, one can
reset all errors and
warnings by pressing the
button [Clear Errors and
Warnings]. But if the
reason for an error is not
eliminated, it will appear
again either immediately or
after some time. Some
errors end warnings are not
monitored permanently;
they can be detected
during the instrument test
only. Refer also to the page
Test Parameters for more
information.

@DP/ease note that in
case of some errors the
instrument will not trigger
and will not record an event
even if all triggering
conditions are met.

Sampling I Ewent Trigger I Alarmz I Channels I Comnunication I Time Triggers

Station | Inztment | Poweer and B atteries I Date and Time I Test I LCD Dizplay

& Erars and % amings

— Analog Tests —————
Channel £ Hoize
Channel v Hoise
Channel = Hoize
Channel £ Zero Level
Channel v Zero Level
Channel = Zero Level
Channel £ Filter Fesp
Channel ™ Filter Fesp

Hardware Tests

EPROM Checksum
EEFROM Checksum
EE RaM Checkzum
Ireealid [nztruction
Addrezs Emor

Stack Owverflow
Divizgion by £ero
|Inexpected |nterpt

i Erars and 'Warmings I Interconnection I Drata Streams I Prirter I Batch Mode

— bemomTestz

b emony 1005 Full
kemon Bead it
kdemony Farmat
kemon Frezent
Data Checksum
[rata Conzsistency

b emorn = 905 Full

Channel = Filter Fesp
Mo Sensor detected =
ADC Y alue

ADC Time Too Long

Yaoltage Tests
b4 ain Yoltage
Backupfoltage G

Legend of indicators:
Status OF. & Errar

% Warning
@ Mot supported or currently offline

Clear Errars
and ‘W arningz

— RATC Tests

RTC alid

RTC Increment

RTC Mermary

RTC Ozcillator

|dpdate from GPS i
1PPS Prezent
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5.14 Test Parameters

The Test functions are used for thorough testing of an instrument. There are several groups of tests and
every group can be selected or deselected for testing procedures. They are Analog, Hardware, Real time
clock, Voltage and Memory tests. These five groups correspond to the five groups of errors and warnings.
Pressing the button
[Display Errors and
Warnings] will take you to
the Errors and Warnings

page.

Sampling I Ewent Trigaer I Alarmz I Channels I ConnLihication I Tirme Triggers
Errorz and Warningz I Interconnection I [rata Streams I Printer | Batch Mode
| LCD Display

Station I Inztment I Power and B atteries I Date and Time ~ Test

ﬁ PerindicT ests

An Instrument can perform
tests periodically as often

as specified by the Test — Test Selection and Results — DOtker Options
Interval parameter. For
some instruments the value W &nalog |Passed Testinterval |30 days
of 0 means that periodical : [T Becord Test Pulse

. W arnings
tests are disabled. A user V' Hardware I
can also force testing at any : ¥ Check Sensor Permanently
time. To do so, one has to I/ RTC Iwammgs
connect to the instrument .

v W arning s

and press the button [Run I Voage I ?
Test Now]. Be patient: this ¥ Memary IPESSEd Dizplay Erarz and ' arnings |
operation can take long.
Depending on the selected | Fiun Test Now |

tests, it can last up to 2-3
minutes and an instrument

does not accept any Component | Frequency | D arnping |
command during this time. Wert, b M s
If user initiates the test, the Tran, M4 M
results will be logged to the Long. M4 M A

self-test results file. Its
format is described in the
Appendix D. Format of the
status files.

— Parameters of the Senszar

Test completed on 22 02,2002 at 13:17:08

The instruments of type GSR-18 acquire the additional information during testing: natural frequency and the
damping factor separately for every component. This information is displayed in the table Parameters of the
Sensor. If the test was not performed yet or the information cannot be gathered due to some other reason,
the "N/A" is indicated.

With the other options you can specify whether the test pulse must be saved to the test file and whether the
instrument has to check the sensor permanently.

As soon as the test has been completed or failed, you will see the corresponding message below all controls
of this page.
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5.15 Parameters of the Power and Batteries

This page indicates the current status of power and batteries. The only parameter you can enter is the dates
of installation and replacement of the main and backup batteries.

Every time, when you

replace them, update these S ampling I Ewent Trigger I &larms I Chatinels I Communication I Time Triggers
dates according to the
actual parameters of the
batteries so other people
can see when the batteries
must be replaced next
time.

Errorz and 'Warningz | Interconnection | Data Streams I Frinter I Batch Mode
Station I Instrument | Power and Battenes I Date and Time I Test I LCD Drisplay

ﬂ Power and B atteries Settings

) ) — Power
The other information
provided in the group P db I_’E": Bl
Batteries indicates the il
actual voltages of both Power Losses IEI | Beset Bawer Loss Eu:uunterl
batteries as well as their _
minimum voltages at which Date Time:

the instrument is still

Last P L
expected to work. S I I

There is also information
about AC power available. i
The field Powered by [ betienes
indicates ~ whether ~ AC Diate of Yoltages, Yolt
powers the instrument. In
case there were power
losses detected, one can Main  [20122001 | [20122004 |1382 |108
see the number of Power
losses as well as the date Backup [20122001 | [20.122006 [214 |27
and time of the Last power
loss.

Inztallation Feplacement Actual Minimal

You can reset the counter
of power losses at any time
by pressing the button [Reset Power Loss Counter].
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5.16 Parameters of Alarms

This page allows the settings of the instrument alarms to be made. Alarm is the signal, which is issued to the
external connector INTERCON if a specified threshold level of the signal is exceeded. Please note that your
instrument has to be equipped with the alarm option. There are two main alarm signals (Low and High) and
the threshold levels can be
set for them channel-wise.

Errors and W armings I |nterconnection I [rata Streams I Pritter I Batch Mode
So if you would like the Statiu:unl Instrumentl Power and Batteriesl Date and Timel Test I LCD Digplay
alarm(s) to be provided by Sampling I Ewent Trigger ~ Alamz | Chatnrelz I Communication I Time Triggers
the instrument, Enable L
Alarms first and then set -—Q—- Alarm Configuration
the desired threshold levels AT
for both h|gh and low — General Settingg
alarms. You can also set
here the Alarm Active V' Enable Alarms Lows Alarrin status Activated
Time and instruct the [T Activate AL3 on event higger High Alarm status Inactive

instrument whether alarms

are enabled during the [T Activate &3 an Emon only

| Test Iiu:uw Alarmm I

self-test. IV Activate &3 on Emor, Warning, Mo AC

Some instruments support ¥ Enable &larms during self-test Test High Alarm I
also one more alarm signal Mote: Alarm 3 cannot be uzed if GPS s Al . 3
(AL3), which can be connected to the ingtrumernt Al ACHYE time, sac I
activated on any Error,

Warning or on AC loss or — Lewvels of Alarms

on every Event Trigger. . .

But even if it is supported, Component | Low Threshald | High Threzhold | | nits |
this option is not available if Lang. 0.033378 0.500000 g

GPS is connected to an Tran. [0.09997E 0500000 il
instrument. Latest versions Vert, 0.035378 0.500000 g

of the GSR-18 instruments

support one more option:
they can activate the AL3
signal on instrument
errors only.

You can test alarm signals at any time by pressing the corresponding buttons [Test Low Alarm] or [Test
High Alarm]. The current status of Low and High alarms is indicated below every button.

Some types of GSR-18 instruments (firmware versions 02.04.xx) use low threshold value in order to declare
events and to start recording (which is always enabled) and only the high level is used to generate an alarm.
The "Event Trigger" page is simplified for this type of instruments and cannot be used to set thresholds for
the event trigger. These instruments do not support alarm ALS3.
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5.17 Parameters of the Batch Mode

The parameters of this page are available only for instruments, which support the batch mode of
communication with SMS messages, such as GSR-18 firmware revision V 02.02.15 or higher.

In order to set all the

parameters of this page you : - : -
have to Enable SMS Statu:unl Instrumentl Power and Eatterlesl [Date and Tlmel Test | LCD DISFI|E|_','I

Sampling I Ewvent Trigger I Alarmz I Channels I Communication I Time Triggers I

sending first. The Ermars and W arnings I [nterconnection I Drata Streams I Printer | Baich Mode
telephone number of GSM
modem, which will receive i@ 5M5 Batch Mode
SMS messages, must be
entered in the
corresponding field. If the V' Enable SMS sending to the follawing phone number |+41 F97TA49.
first character is '+' then it is M ate: Modem option must be enabled [Instrument page] for an SMS suppaort to be et
supposed that the telephone
number is provided in the ¥ Send a copy of every SMS to the secondary number |+?E|EI2I32EIBEI..
international format with — State of Health mezsage
country code, etc. _ _ _
y W Send SOH infarmation eveny |24 haur(z] starting at [HH: k] |231|:":|
You can also specify to W Send SOH on emars [~ Send SOH on warnings
Send a copy of every SMS
to the secondary number — Other messages

and enter this number in the
corresponding field as well. W Send FIL (event completed]

The FIL mezsage iz resent |2 times in caze af a limeout |3E|El gecondsz
Further one can set whether

the state of health (SOH) W Send EVT [event detected) every |2|:| zecondz while tigger is active
information is sent by SMS. Mote: EVT sending can be enabled only if the FIL meszage is enabled

If you enable this option,
one has to set how often
and at which time the
periodical SOH report is
sent out.

The instrument can send SOH reports when the status of errors and/or warnings is changed.

With the last group of controls you can instruct the instrument to provide an information about detected
events. If Send EVT is enabled, the first message is sent out as soon as the event has triggered. This
message can be repeated after the specified time interval if the event trigger is still active. If Send FIL is
enabled, an SMS is also sent out on completion of the event. GeoDAS must confirm this message and if the
confirmation does not arrive within the specified time interval, then the instrument resends this message
again as many times as indicated.

The EVT (event detected) and FIL (event completed) are not just notifications of events. They carry important
parametric information about the event parameters, such as peak values of acceleration, velocity and
displacement, etc.
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5.18 Parameters of the Printer

GSR-12/16  and GCR

in§trument5 support Sfarial Sampling I Ewent Trigger I &lamns I Channels I Communication I Time Triggers
pm,]ter' You can e,lther Statiu:unl Instrumentl Poweer and Batteriesl Date and Timel Test I LCD Drizplay
activate or de-activate E A | It ; | Data Gt Printer | Biatch Mod
printer output and if it is rrars ahd Warkings htercantection ata Streams atch Maode
active, one can specify :
what kind of information Printer
you would like to print out
with  the corresponding % Erinter Active
options grouped as Printer
Output Contents. — Printer Qutput Contents

V¥ Statuz [~ FFT v Memom uzed
Note that the serial printer :
and GPS receiver cannot ¥ Event [~ FFTY [ Main voltage
be connected to the ™ Peak ™ FFTZ ¥ AC power
instrument at the same R :
time. [~ WYZ anes IV Enors and warmings

Mate: GPS and Senal Printer cannot be uzed at the zame time
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5.19 LCD Display Settings

This setup page specifies
which information is
displayed in the instrument
LCD screen. Checking of the
tickboxes enables the
corresponding indication in
the LCD display.

This page looks different for
the GCR instruments
because they have some
specific options to display in
the LCD screen.

<< AR R A R A

v
'
V'
v
'
V'
v
'
v
Vi
V'
Vi
Vi
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5.20 Annunciation

This setup page is available for the special instrument only, GeoSIG annunciator. Main functionality of
annunciator is to combine the Trigger and Error hardware signals coming from several recorders (up to 8)
and to manage the alarm
logic. Alarm signals are

indicated  with the light Station I .Inslfrument I Power and Eattl.aries I Date and Time I Teszt L LCD I.:Jis.pla_l,l |
signals and can be reset by Communication I Errors and W armingz I |nterconnection FRUnCISon
operators with the

corresponding buttons. m

The GeoSIG annunciator = !1 Annunciation

(GAN) is configured as any — Status of Sites — Alams

other instrument through the

Instrument Setup Manager Ch| Site | Trigger | Status | AC power | Link |
but some configuration 1
pages (Event Trigger, Data 2
accessible because of the 4 )
limited functionality of GAN, 8 Bl Diebled O g g
. . E OBE
which does not work with =
seismic data. a
The table Status of Sites
indicates annunciation — Annunciator Settings SSE
parameters of all recorders ] ; ;
connected to annunciator Mumber of stationz required for common bigger I'I
channels. Only the sites Mumnber of ztations required for the trigaer alarm |2
(stations) known to GeoDAS [ Enable PC watchd
through their Work Options v Enable FL walchdog
as connected to the PC watchdag communication bmeout, minutes |1 0

annunciator, appear in this
table. The columns Status,
AC power and Link indicate
correspondingly whether a
station experiences any
hardware error, whether the AC power is lost and whether the link to this station can be established. This
information is provided to annunciator by GeoDAS, which checks the status of configured sites (stations) by
logging to each of them continuously. The only adjustable parameter in this table is the Trigger flag. Click it
with the mouse to change the state from Enabled to Disabled and vice versa. Only enabled triggers are
counted by the trigger logic scheme, and if their number reaches the value required for common trigger an/or
alarms, annunciator takes the corresponding actions.

The group “Annunciator Settings” has several adjustable parameters. The number of stations required
for common trigger indicates how many stations must trigger simultaneously in order to produce the
common trigger signal. This signal is sent by annunciator to all configured stations forcing them to record an
event. If the number of stations triggering simultaneously reaches or exceeds the number of stations
required for the trigger alarm, the corresponding TRIGGER alarm signal is generated. If the option Enable
PC watchdog is set and there was no communication between GeoDAS and the annunciator board during
the specified communication timeout interval (in minutes), the ERROR alarm is generated.

Annunciator can generate four alarm signals, which are indicated in the Alarms panel of the Annunciation
setup page: TRIGGER, OBE, SSE and ERROR alarm. The ERROR alarm is set if any configured stations
experiences an error or the PC watchdog is activated. Note that all the alarm indicators are shown inactive
(greyed) if GeoDAS is not logged in currently into the annunciator. The TRIGGER alarm is set under the
conditions described above. OBE and SSE alarm can only be set by GeoDAS based on the positive results of
the OBE/SSE event checks. Please refer to the Appendix J. Event Checks for more information about this
extended GeoDAS functionality.

When the status of sites is changed, it is logged into the Annunciation status file. The alarms are logged as
well. The format of status file is described in the Appendix D. Format of the status files.
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6 Recording the Events

The most typical operation mode of GeoSIG instruments is the standalone recorder. After the installation of
such an instrument, one has to set its parameters in a way that the instrument will be capable of recording
the events. The event files containing data records are kept in the recorder memory, which is usually an ATA
flash memory card or on-board SRAM.

As soon as new event files are saved to the recorder memory, one can login to this recorder with GeoDAS
and can download these files to the computer. Further the event files can be viewed, processed and analysed
with the Off-line Data Viewer. Thus there are three steps in getting and processing the event files:

1. Configuring the recorder and acquiring the data

2. Downloading data files to the computer

3. Analysing downloaded data files

6.1 Configuring the Recorder

In order to configure the recorder, you have to log in to it and to set its recording parameters with the

Instrument Setup Manager. The most important settings are grouped in the page Event Trigger Parameters.

There are following possibilities to make the recorder creating event files:

e Level trigger. An event file is created if the level of signal exceeds the threshold value;

e STAI/LTA trigger. The ratio of short time average and long time average of the signal level must exceed
some predefined value (which is set in dB) in order for the file is created;

e Hardware trigger. The trigger signal is issued by an external device connected to the recorder through the
special interface;

e Network trigger. The trigger signal arrives from another GeoSIG recorder through the interconnection
interface. Refer to the issue Interconnection Parameters for more information;

e Time based trigger. The recorder creates data files according to the predefined timetable as it is
described in the Time Triggers;

e Manual trigger. The recorder can be forced to create an event file at any time by the command from
GeoDAS when it is logged in to the recorder;

e Test record. It is file similar to the even file, which is recorded during the instrument self test if the test
pulse recording is enabled. Refer to the issue Test Parameters for more information;

When the instrument is configured, you can logout and leave it alone to record event files.

6.2 Downloading Data Files

In general there are two possibilities: either data files are downloaded by GeoDAS automatically or the user
can do so at any time in the manual mode with the Event File Manager.

6.2.1  Working with the Event Manager

This tool is launched for a selected station either from the context menu of the General Information window or
by pressing the third button on the Station toolbar. The following dialog box appears:

EventManager for the station <GCR16> [ = [T] ]
Filehame | Tupe | [ ate | Time | Diuration | Flagz | Peak Walues | File Status Dizconnect |
GCH_20000107_000000 Permn. 01.01.2000 0:00:00 54 sec = 1.45e+000 mms 1.8...

GOR_20000101000027  Ewent 01002000  0.00:27 D2eec T 1.27e+000 mmis1.8.. DL
GCH_20000101_000100 Permn. 01.01.2000 0:01:00 59 sec 1.50e+000 mmds 1.8...

Event 01.01.2000 0:01:32 02 zec
Perm. 01.01.2000 0:02:00 59 sec
Event 01.01.2000 0:02:41 02 zec
Perm. 01.01.2000 0:03:00 59 sec
Event 01.01.2000 0:03:22 02 zec
Event 01.01.2000 0:03:45 02 sec

919001 mmds1.4... n]

1.90e+000 mmds 3.2... oL

1.21e+000 mmds 2.2,

1.41e+000 mmds 2.6... .
491001 mmds 1.2 Exit |

1.25e+000 mmds 2.1,

GLR. Download
_| [elete

GCR_ " File Information
- Miew Data

Mo Details I

Daownload Al |

= Delete AllFarmat |
Diownload Al PR |
Delete All PR |

[efagment |

— General Information

Tatal files in the instrument |5 +4
Tatal data memory, kByte |384 +128
Occupied by data, kEyte I'I'I + 374

Last update  25.02 2002 at 11:55:18

Current Statuz
Downloaded GCR_20000101_000345.GCR
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The upper part of the window shows the list of files stored in the instrument containing most important
information for each file. Below the list there is general file information, current status and the preview
window. The control buttons are located at the right side. With the Event Manager one can see the instrument
file directory, download files from a recorder, delete one particular file (ATA only) or all files.

As you can see, the list of files displays the following information:

Long file name containing the station code and date/time stamp;

File type (Event, Test or Perm. - for permanent records of GCR instruments)

Date and time of the event

Event duration

Trigger flags, which show the reason of triggering this event

Peak values of all instrument channels

Status of the event file. The letter ‘D’ indicates that the file was downloaded at least once from the
recorder. ‘L’ means that the file exists locally on the hard disk in the default data directory

U&E™ When pointing to a filename with the mouse cursor and the file is stored in the ATA flash card, the small
window ("tool tip box") displays a short name of the pointed file. The file is stored in ATA card under this
name, which you can see if you insert ATA card into the PCMCIA slot of your computer

U™ Point to the trigger flags with the mouse cursor to see their meaning with the tool tips

The preview window displays graphically the data of a file, which is downloading. As soon as the downloading
process has been completed, you can simply double-click the preview window to launch data viewer for the
current file.

The General file information indicates how many files are stored in the instruments and the amount of used

and total memory. Two values are given for GCR instruments in the form: “Events + Permanent Records”.

6.2.2 Brief description of the buttons

[Connect /Disconnect] Forces login to the instrument or logout from it.

[Trigger Now] Starts and stops the Software trigger.

[Exit] Quits the Event Manager.

[More /No Details] Hides/shows preview window and general information.

[Download All] Downloads all files from the instrument. May take long time.

[Download All PR] The same operation but for the permanent records of GCR instruments.

[Delete All/Format] Deletes all event files from the instrument. In case of ATA instruments the
formatting of ATA Flash card is also performed. All files will be lost.

[Delete All PR] The same operation but for the permanent records of GCR instruments.

[Defragment] De-fragments the ATA Flash card. This can take some minutes, depending on the

number of files.

[Continuous Trigger] This button is currently available for the GT-316 instruments only. When it is in the
pushed state and you are logged in to an instrument, GeoDAS will force the manual
trigger every time when the previous event is completed. As soon as the instrument
memory is filled up with the data, GeoDAS downloads all recorded files and deletes
them from this instrument. Then new series of manually triggered event files is
recorded, etc. Please note that the process of downloading cannot be cancelled by
releasing the button.
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6.2.3 Context Menu of the Event Manager
Context menu becomes active if one or more files are selected from the list Filzname | Type | Da
STA_20010704_222800 Event 04.07.
STA_200N0704_222300 Event  04.07.
STA_20010704_ 223000 Event  04.07.
Download I R Foent 0407
Downloads selected file(s) to the PCs hard disk §$§:§3§13* %;:[‘:ad o
STaA_20130¢ il i 13.06.
Delete I iew Data
Deletes selected file(s) from the instrument memory (ATA card
only)

File Information I

Displays information about selected file(s)

View Data |

Launches data viewer for the selected file(s). If some selected files are not yet downloaded, their
waveforms will not be displayed

6.2.4 Downloading data files with Event Manager

To download data files from an Instrument with Event Manager please follow these steps:

1) Click [Connect] button to login to the instrument;

2) If there are files in the instrument memory, they will be displayed in the list as soon as you get
connected. If you would like to select some particular files, sort list of event files first. For instance, if
you would like to see the strongest events, sort the list by peaks;

3) Select desired files to download and run "Download" from the context menu;

4) Or just skip 2 and 3 and click the [Download All] button to download all events;

5) Make sure all files / selected files are downloaded;

6) Select files, which are not needed and delete them (item "Delete" of the context menu, which is valid
for ATA-flash cards only) or delete all files by pressing the button [Delete All/Format];

7) If you have deleted several particular files but not all of them, perform memory de-fragmentation

(ATA-flash cards only). This operation can take long and therefore we recommend avoiding it. The
best approach is to download all files to the computer and then simply format the ATA card. The
instrument performs quick format, which usually takes not more than several seconds;

8) Click [Disconnect] button to logout from the instrument.

6.3 Automatic file downloading

The data acquisition system can be configured for the automatic data downloading. While configuring a
station, enable the option “Autodownload any new file...” in the Work Options, which ensures that all data
files are downloaded automatically upon every login to the instrument. So if you have a direct communication
channel to the instrument (cable), you can leave it on-line and GeoDAS will download every new file to the
computer. It is recommended to enable also the “Autodelete...” option in order to avoid the situation when the
event memory gets full. Otherwise you have to check the status of the instrument periodically and delete all
unnecessary files manually.

If your instrument is accessible through the dial-up communication channel, you cannot leave it on-line all the
time. But in such a case the instrument can inform GeoDAS when the new event is recorded. Setting the
instrument option “Enable AutoDial on event’ activates this functionality, see the issue Communication
Parameters. The telephone number and the dial command must be specified in the “Auto Dial String”.

Thus in order to configure an automatic file downloading, do the following:

Enable the option “Autodownload any new file...” in the Work Options of the stations

Enable the option “Autodelete...” in the Work Options of the stations (recommended but not required)
If you have a permanent connection to the instrument, do the following:

e Select the mode Check up the status of this instrument permanently in the Work Options.
You can also keep GeoDAS logged in to the instrument permanently:

e Set Idle Timeout to disconnect from a PC (Communication Parameters) to 255

e Login to the instrument and leave it on-line
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If you have a dial-up connection to the instrument, do the following:

e Activate the option “Enable AutoDial on event” (Communication Parameters)

e Enter the dial command and the telephone number of your local modem in the field “AutoDial String”, for
instance ATDP3178920

e Set the option “Modem receives the incoming calls...” in the Other communication parameters for the
current station.

UE" i it is not required downloading the files immediately after an event, you can do so periodically instead.
The above actions 3 and 4 are not necessary in this case but you have to select “Login to the instrument...”
in the Work Options and to specify the corresponding time interval.
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7 The Main Menu

71 File Menu

Most of the items in this menu are related to the functions of ODV. These items are available only when at
least one ODV window is opened. Please refer to the chapter Off-line Data Viewer for the detailed
information.

Open I {GeoSIG Data Acquisition System
As all data sets are loaded from the instrument | File Edit View Analyse Settings Tools tWindow Help
and are saved to the hard disk as data files, those Cper. .. P 7 5 |
files can be opened to view their data with the add Data. .. El \I il[ﬁl | %l
standard Windows File/Open routine. A Data B ;
directory and a file to open are selected with the Export Text
standard Windows browser. Save Evert..,  Data S ATITERE UimE
& Since GeoDAS registers the known event Find Event... F 200 sps
file types (extensions) to the Windows Capbure Window. ..
environment, the event files can also be open Capture All. ..

directly from Windows Explorer simply by double- )
clicking them. If GeoDAS is not yet launched, it is Print...

started automatically. You can also drag the event Prink Presview
files from the Explorer window or from the desktop Print Setup. ..
and drop them to the GeoDAS window to open
these files. Close
Close all
Add Data I Select Event Files. ..
Allows a data file be selected with the Windows Event File Infarmation. ..

Converk bo SUDS. ..
Converk bo SEISAMN. ..
Convert bo ASCIL.,

browser and be added to the current data view. Conwvert

Exit

Export Text | ”

Exports currently viewed data into the ASCII file.
The current type of the time and data scales of the graph affects the format of output file. In particular, it
specifies whether the data are saved in the physical units or in counts, whether the column of time is
saved, etc.

The export function works only if at least one graph is selected (highlighted). Only selected graphs
are exported. The target ASCII file has the same name (but the TXT extension) and is located in the same
directory as the source file.

Save Event |

Creates an *.evt file (a name and the output directory can be selected with the standard File Save dialog),
which contains the information about all graph data sets currently displayed in the active graph window.
The corresponding data files can be in different directories and it is not required that they are time
synchronised. This feature is useful to combine several independent data files recorded by different
instruments into one event record.

Find Event |

This menu item launches a routine, which performs the search for the data files recorded in the same time
interval as the currently displayed data file. You have to select a directory where the search will be
performed.

Capture Window |

Saves currently active graph window (viewed area only) into a file using one of the following formats: BMP,
PNG or JPG.
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Capture All |

Saves currently active graph window (including currently invisible area) into a file using one of the
following formats: BMP, PNG or JPG.

Print |
Prints the contents of an active ODV window

Print Preview I

Displays the simulated printout of the currently active ODV window. The features of printout are shown as
specified with the Print Setup dialog and they can be adjusted in the preview mode.

Print Setup |
Launches the Print Setup dialog, which is used to tune GeoDAS printouts:
_ioix|

— Graph Layout — Header

Columnz I‘l vl Rows |4 vl V' Printout title: GeoDAS Printout

Wi/H ratio IFit graphs to page j [ Frame

v Logo: GeoSIG default

— Miscellaneous W Log I J

Lire width INu:urmaI "I W Frame around graphs |~ Foater

Print colors IPrint colors az displayed j I Comment: INU Uzer Comment

(Eiattar o izt = (iemies: I- J ¥ Page number ¥ Frame [v Frint date

[ Print settings of the template Itest 'l

0k I Cancel | Save Fage Setup..

The group of parameters “Graph Layout” specifies how the graphs are placed to the printed page and
their aspect (width/height) ratio, which can be one of the following:
o Default fixed. The height of every graph is equal 2/3 of its width. In this case one cannot set the exact
number of rows since it is limited by the page height;
o Fit graphs to page. Every graph is fitted into the area Page width / Columns by Page height / Rows;
e Print as displayed. The height of every graph is calculated based on the width and height of the
currently displayed graph.
The graphs displayed in the screen in maximised state are printed also maximised, i.e. one graph
per page irrespective of the layout settings. In order to maximise the graph view, one should open more
than one graph in a window and click the Maximise button located at the left side of the graph.

The groups “Header” and “Footer” set the content of the page header and footer correspondingly. If the
Frame option is enabled, the surrounding rectangle (frame) is drawn. Printout title is placed in the upper
left corner of the print area. It can have more than one line. In this case a smaller font size is selected
automatically. You can also select a Logo file in the BMP of JPEG format. The logo image is printed in the
upper right corner of the print page area. If the Logo option is enabled but no valid image file is selected
then the default GeoSIG logo will be printed.

The best logo output is achieved when the logo image is not scaled therefore try to select the
corresponding image taking into account the resolution of your printer.

Miscellaneous print settings include the Line width, whether the graphs are surrounded by the Frame
rectangle and the colour options. You can either print the graphs as displayed, i.e. to keep the current
screen colours or to always convert them to black and while. The third option combines these two
options in a way that the conversion is performed for the black and while printers only. The user-defined
graph templates may have customised printout settings. You can adjust them with this dialog window by
enabling the option Print settings of the template and by choosing the name of the required template in
the combo box. More information about graph templates is provided in the section Templates.
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If the graphs are printed or can be printed coloured, you can also specify the colour of the text and
frames used for headers and footers. Note that the colour options do not affect the logo image. It is
always printed as it is set in the image file.

Besides of the [OK] and [Cancel] buttons, which perform the standard operations, there are two more
control buttons in the Print Setup dialog. The [Save] button is used to store parameters as default ones.
This means that they will be valid on the next start-up of GeoDAS, otherwise — only during the current
session. The button [Page Setup...] takes you to the standard Page Setup and Printer Setup dialogs,
which are used to customise, for instance, the print margins. Note that in the Print Preview mode the
button [OK] is replaced with [Apply], which is used to see the updated print features immediately in the
preview window.

Close |
Closes the active ODV window.

Close All |
Closes all windows

Select Event Files |

This item is not related directly to the ODV functionality. It opens a window, which can be used to select
some particular data files recorded by the currently configured stations:

§§ Root Event Data Directory: e:\progdata’geodas_data'Data i ] 4]
Skation | Files Types = | | File Marne File Type | Station Date and Time Channels I Duration Data Peaks I;I
BUBAD 21 G5R b 51 ronzo4z3 151417 GSRFle  TESTL  23.04.2003 15:14:17 3 0%sec  1.00e+000 g 1.00e+000 g 1.00e+000 g

BLEUD 21 G3R

GSRFle  TESTI 23042003 15:15:31 3 0Ssec  1.79e-001 g 1.79e-001 g 6.61e-001 g
:ﬂmg ;? ggg GSRFle  TESTI  23.04.2003 15:16:26 3 OFsec  6.92e-001 g 3.44e-001 g 9.43e-001 g
BLUKOR 20 G5R _ _ View Data 04,2003 15:17:55 & 11 sec 7.04e-001 g 4.71e-001 g 1.00e+000 g
BUMAE 19 GSR B-s1_ z0030423_15268  File Information 04,2003 15:26:55 3 08sec  Z.44e-001 g 5.452-001 g 4.46e-001 g
BUSAD 20 GSR. Bs1_ 20070423 1528 Delets 04,2003 15:28:49 3 11sec  1.00e+000 g 1.00e+000 g 1.00e+000 g
gﬂmg S? ggg 951_20030423_1532W 04,2003 15:32:41 3 OFsec  2.63e-001 g 2.07-001 g 5.68e-001 g
8D 5 s B 51 zonz04z3_ts3a S;ect et Roat 04,2003 15:35:23 3 1lsec  1.00e+000 g &3le-001 g 1.00s+000 g
GEYS 0 B 51 soomodzz_tsaer O 04,2003 15:34:52 3 Ofsec  2.56e-001 g 7.76e-001 g 4.07e-001 g
GoRlE 1 SR, B s1_oo030423 15351 0 Svent. 04,2003 15:35:18 3 00sec  3.28e-001 g 2.63%-001 g 6.85e-001 g
s 1 (e B s1_20030423_1538 Expart... 04,2003 15:36:48 3 10sec  1.00e+000 g 1.00e+000 g 1.00e+000 g
ggﬁéi 685 ggﬁ Bs1_ zonzod4zi_15405% GERFle  TESTT  23.04.2003 15:40:53 3 1lsec  3.35-001 g 3.64e-001 g 5.94e-001 g
NI a3 GoR4s Bs1_ zonzodzi_is4zio GsRFle  TEST1  23.04.2003 15:42:30 3 1Zsec  Z.44e-001 g 2.43e-001 g 4.44e-001 g
sTO01 1 GCR 51 zonzodze 213417 GETFle  TEST1  24.04.2003 21:34:17 3 OFsec  2.26e-001 g 2.23e-001 g 2.21e-001 g
TEST 14 G3R || 51_zo0304z4 227110 GSRFle  TESTI  24.04.2003 22:71:10 3 03sec  1.00e+000 g 1.00e+000 g 1.00e+000 g

3

TESTL 54 GER+] = B 51 soos04zs_nanize  GSRFle  TESTI  25.04.2003 08:01:28

07 sec 1.00e+000 g 1.00e+000 g 6.24e-001 g -
TESTZ [il:] G5R.

If you have an experience working with GeoSIG CloseView data analysis program, you will probably find
this tool similar to the CloseView file selection procedure. First of all, select the station(s) of your interest in
the left part of the window and the list of files recorded by selected station(s) will appear in the right part
along with brief information on each file, namely:

Long file name consisting of the 3-character station code and the date/time stamp;

File type: standard GSR event file, test evebt GST, compressed event file GBR, etc;

Station name where the event file belongs to;

Date and time of the record;

Number of data channels (components) stored in the file;

Duration of the record in seconds;

Peak value of all data components. Note that these value are only estimated ones and cannot be
provided with the high precision. The exact peak values are indicated in the ODV window after
opening a file.

Left part of the window is a list of stations in the selected root data directory. The Files column indicates
how many data files are available for each station. The third column in the left part of window displays the
type of available files. If more than one type of files found in the corresponding station data directory, it is
indicated as FirstTypeFound + N other types, for instance GSR+1.

Now you can select one or more files from this list and perform the following actions listed in the context
menu:
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e View Data - displays file(s) data in the new ODV window. Double-clicking the name of a file performs

the same action

¢ File Information - displays general information, which is kept in the file header;

e Delete - removes selected file(s) from the hard disk;

Next items are always available, even if no single file selected in the list:
e Update Information - re-reads data directories and updates the file list;

e Select Event Root - allows directory other than "Data" at
the current GeoDAS home directory be selected as a root
data directory;

e Find Event - searches for the data files recorded within a
specified time interval. The start and end time (or time
interval) are set with the dialog box “Set time interval”.

e Export - exports the list of event files along with the
information indicated for every event to the comma-delimited
(CSV) file on your choice.

Event File Information |

Set time interval

|
Start date Im tire W
" End date Im time W

ITI Cancel |

]
nd

Displays the general information stored in the header of a selected data file. The information dialog may
show different parameters, depending on the type of instrument, which has recorded the file.

Convert |

Opens the submenu, from which you can choose a type of conversion. GeoDAS event files can be
converted to the PC-SUDS, SEISAN waveform or to the ASCII text format described in Appendix B. ASCII
file format used by GeoDAS. The input file is selected with the standard Windows File Open dialog. The
target file has the same name but different extension (depending on the selected conversion) and it is

placed to the same directory as the source file.

Exit |
Quits the program

7.2 Edit Menu

All items in this menu are intended to manipulate the data graphs
with the ODV and therefore they are described further in the
chapter Off-line Data Viewer.

1<lm

4y

HERERES

{ GeoSIG Data Acquisition Spstem
i ‘ @t ’ e Analyze  Setiings Tools W

Select Al ~
Select Vizible lﬁ
Select Minmized

Copy Fragment

e hzelect Al Chal
E Direct |
p o Deete Direct |
g Cut em at C
1 Copy red Mac
1
C

Paste in Mew windog
Paste
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7.3 View Menu

Most of the items in this menu are related to the Off-line Data Viewer
functionality and therefore they are described in the corresponding
chapter, except the following items:

GeoSlG Data Acquisition Syste

fnalyze  Settings

[ Minnize Al _[
View Toolbar | L PRestoreAl | -
Shows/hides the ODV toolbar m Sort by Mame !
Sitation Sart by Time L
: # BUART
Station Map | % BUMat

Shows or hides the stations map, i.e. the window indicating the || STAD4 Giiew Toalbar e
location of the stations with their names and with the key % TEST1 v Wiew Graph Control 3“
- , @ TEST2 s h

parameters on a schematic map. The simplest background for B

such picture can be just a co-ordinate grid. If a bitmap of the % STADS | Siation Map (
corresponding area is provided, it can be used as the map v Station Toolbar
background. Please refer to the Appendix K. Station Map, which .

describes the way of providing information for the station maps.

Station Toolbar |
Shows/hides the Station toolbar

7.4 Analyse Menu

This menu contains the list of available mathematical operations, which can be performed with the graphs
(data sets) shown in the current ODV window. They are described further in details in the chapter Data

Analysis.

U&E™ please note that the analysis functions work in the registered GeoDAS versions only, which have the
correct nonzero registration number.

7.5 Settings Menu

Various parameters of GeoDAS can be set with the items of this menu.
Most of them allow the extended functionality of GeoDAS to be adjusted
and therefore they are not used so often. Please refer to the
corresponding articles in the chapter The Other Capabilities of GeoDAS

tion System

Seftings Tools  ‘Window Help

Configure Stations. ..

e

for the detailed explanation. _E Remote Links. ..
ﬁ Mebwark Momibor, ..
1. Strong Motion Data. ..
Configure Stations | w| e e, 5
This item is used frequently. It helps you to make a first step after Messenger. ..
the GeoDAS installation - Configuring the Stations you are going to Statiskics. ..
work with. Follow the link above for the step-by-step description of Event Checks. ..
this procedure. Configure ADC Channels. ..
Miscellaneous. ..
Remote Links |

GeoDAS can communicate to the other GeoSIG applications (other instances of GeoDAS, Rapid
Response mapping application) for the purpose of their monitoring, to exchange setup parameters,
etc. Other applications can be installed in the same or in the different computer but in any case the
TCP/IP protocol is used for this communication. GeoDAS can provide also its data streams for the
further processing to an external seismic software package, for instance, to USGS Earthworm
http://www.cnss.org/EWAB/toc.html. Prior to use these extended network features you have to
configure the network links of GeoDAS as described in Appendix G. Network Links of GeoDAS.
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Network Monitor |

This feature is only available in the Monitor Mode of GeoDAS. Please refer to the Appendix I. Monitor
Mode of Operation for the further detailed description of this mode.

Strong Motion Data |

Allows the parameters of the strong motion data acquisition to be adjusted. Input data, such as peak
ground acceleration, peak ground velocity, spectral accelerations or displacements at different
frequencies can be provided by a network of GeoSIG GSR-18 seismic recorders. GeoDAS acquires all
these data and forwards it for further processing to an external application. Currently the only
processing program, which is supported, is the GeoSIG Rapid Response mapping application. One
can find more detailed description in the Appendix E. Strong Motion Data Processing.

Data Streams |

If your instrument(s) can provide data streams and this mode is enabled, one can activate the Data
stream Manager with this item and set various options of data processing. You can configure local
level triggers for every data stream and specify whether the event files must be created on every local
trigger. You can configure the network trigger according to some simple criteria and specify whether
this trigger must activate an alarm system. All data arriving with the stream can be stored as binary
files and displayed afterwards with the Off-line Data Viewer. Finally you can forward streams of data for
processing by the external application. All these options are described further in the chapter
Processing Stream Data.

Messenger |

GeoDAS can send notification messages about its status or/and about the status of the configured
stations, periodical state-of-health (SOH) reports, etc. This information is delivered to recipients by e-
mails or/and by SMS messages to mobile phones. In order to activate these features, you have to
perform the Messenger setup as it is described in the Appendix F. Messenger of GeoDAS.

Statistics |

GeoDAS can acquire some statistical information while communicating to the configured stations. This
information can be used to optimise communication parameters for the purpose of debugging.
Statistics setup allows this feature to be activated.

Event Checks |
Launches the configuration dialog to set up the Event Check Parameters.

Configure ADC Channels |
Launches the dialog window used to set up the Configuration of ADC channels.

Miscellaneous I Miscellaneous Parameters x|

Few parameters, which do not
belong to any group of settings

— Periodical Tests

listed above, are adjusted ¥ Test all instruments periodically every IF" days at |2'|:3|:|

through the Miscellaneous

Parameters dialog. Mote: IF GeoDAS is set to perform periodical tests, it disables the individual
zelf-test timers of all configured instruments

Some applications require that

several configured instruments ~ Password

perform their self-tests by ™ Ask for a password at startup

coordinated manner at strictly
defined time. GeoDAS can be
instructed to take care of this Ok, I Cancel
action by enabling the option
Test all instruments
periodically. If this option is set, GeoDAS will log into every instrument at the specified time and will
force its self-test. The instruments are tested one by one with a delay of several minutes to ensure that
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only one configured instrument is out of normal operation during the test procedure. Note that the test
is performed according to the currently enabled test options. Therefore please make sure that the
required tests are enabled in the page Test Parameters of Instrument Setup Manager. The results of
self-tests are logged to the self-test status file described in the Appendix D. Format of the status files.

U&E™ Since the instruments can perform the self-test automatically, GeoDAS tries to disable this feature
by setting the test interval parameter to zero at first login. But this function works only for the latest
versions of GSR-18 therefore the feature Periodical Tests can be used effectively only with this type of
instruments.

The option Ask for a password at startup can :

be used in some rare cases to protect GeoDAS Password ReEtEERg x|
and the current working parameters from
accessing by unauthorised persons. Note that if
you change this option, you will be asked for a

password too. Ok, I Cancel | Change... |

Ixxxxxxx

Enter the pazzwaord to continue

7.6 Tools Menu

GeoDAS tools are the modules providing some additional functionality,

which is not related directly to the general tasks of GeoDAS application. ttings m Window  Help

These modules can be external programs.
El #  Terminal...
Editor of Limit Files. ..

n Dakta I Instrument Time I

Terminal I it 200 sps

This menu item launches the GeoDAS  FAamiget iy et WA=t |

Communication terminal. This tool is
used to communicate through a serial Serial port |EEIM2: "I Baud rate |192EIEI 'I Disconnect
port in manual mode. It is launched
from the main menu Tool->Terminal. I Hexadecimal display Close
Select the serial port from the list of :
available ports and the desired baud at+cgmi
rate then press the button
[Connect/Disconnect] to open the ERRCR
portt. Now you can enter the at+ocgmi
commands in the upper part of SIEHENS
window and see the response in the oK
lower part.

4] RS I\_

The receiving data can be displayed
not only in ASCII but also in hex format, depending on the option Hexadecimal display.
Note that this dialog box is resizable, so you can make both receiving and sending fields bigger.

When you have finished working with Terminal, press [Close] to disconnect and exit from the terminal
window.

Editor of Limit Files |

This tool is used to create and to edit limit files, which keep the design limits of RSA and RSV used for
checking events for the OBE and SSE criteria. More information is provided in the section Editor of
Limit Files.
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7.7 Window Menu

This menu provides a user with the standard Windows operations applicable to the GeoDAS child

windows:

Cascade | ings T elp
Arranges GeoDAS windows in the 'Cascade' H|#& || = E?SCE":'E 44
fashion | — Tie —

Arrange lcons
Tile | I a5 SR L
T Save Configuration g
Arranges GeoDAS windows in the 'Tile' fashion GSR-24 Load Configuration at
GT-316 at
Arrange Icons I GCR-16 1 GeaDAS Logager ot
.. . . GSR-24 2 Senal Communication Channelz at
Arranges minimised GeoDAS windows (icons) GER-16 3 Statians: General Information ot
Save Configuration I ggg]g v 4 Stf'iium:._??t? Strlezelnlns o 2:
Stores the sizes and positions of all GeoDAS GT-316 Diirect Link [COM1] 21.06.02 at
pnd mpns ¥ | Miract |l ITTTRAMN AR 1E M7 =

windows, which are currently displayed

Load Configuration |

Arranges all GeoDAS windows in the screen, as they were located during the previous saving of
their configuration.

The second part of this menu lists all the opened child windows. The title of one, which is currently active, is
shown as checked.

7.8 Help Menu

Help Topics |

Launches the help system and displays contents of the GeoDAS on-line help.

Registration |

Registration information displays the user name and company
name entered during the GeoDAS installation, and a
registration code (serial number). If you did not order an
Analysis option, you can do so at any time. You will receive i = Help Topics
then a valid serial number of your product, which must be -
entered with the Registration dialog in order to make the g Registration. .
Analysis menu accessible. About GeaDAS

Selected: 0]

B

About GeoDAS |

Brief information about the GeoDAS application.
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8 GeoDAS Main Information Windows

8.1 GeoDAS Logger

The window called “GeoDAS 5 GeoDAS Logger 1ol

L(?gger dl|splays ?yStem messages 07:44:27 Recorders List View has been initislized
with the information about current 07:44:27 RNz Erar launching Stattanager. Fleaze configure the statistics options.

status of the system and about the 07:44:27 Datastreams List View has been initialis~ - -
07:44:27 Comm Manager has been started Dpen this Logfile

importa_nt evenlts that _are 07:44:27 D ata dizpatcher haz been started Open Ladgfie...
happenlng durlng operation. 07:44:27 COMZ: Datastream reader started [2 str v Autascroll Log J

; 07:44:27 COMZ: Data requester started: 2 strean
Messages always have a prefix |y e i cBUIART> has been added ot Network Messages

that is the current time. Most of the 07:44:27 Station <BUMAE > has been added to e Tt of datastieans
error and warning messages have 07:44:27 Station <BUART> has been added to the reconder list

. 07:44:27 Metwork, event tigger: Dizabled [0 of 2 dataztrieans)
also preflxgs ERR> and WRN> 07:44:27 ERR» Unable to launch datastream manager. Fleaze perform the setup of datastreams
correspondingly. The types of 07:44:27 Station <BUMAE> has been added to the recorder list -
messages can be distinguished by [*] | v
colour too: errors are indicated with

red colour; warnings are marked with yellow colour; other messages are just black text.

In the log window “GeoDAS Logger” you can see only last messages. After a certain amount of messages
the oldest one is deleted from the log window. But in any case all the messages are kept in files named as
“LogFile_GeoDAS_TIMESTAMP”, one file per day. Time stamp has the format YYYYMMDD so, for example,
the log file of January 15, 2000 is called “LogFile_GeoDAS 20000115”. The Log files are kept in the
"LogFiles" subdirectory of the home GeoDAS directory.

U# You can enable more messages in the logfile for debugging purposes. In order to log additional
information, GeoDAS is started with the debug option —d[cj[h][s], where ¢ is used to log various
communication related messages, h — to report hardware problems, commands sent to the instrument, eftc.
and s is used to log additional data stream related messages. For instance, GeoDAS —dh will force logging of
the extended hardware-related information.

8.1.1  Context Menu of the GeoDAS Logger

Context menu of the Logger window is shown in the picture above. It contains of the following items:

Open this Logfile |

Opens Lodfile of the current day with the default Windows editor (Notepad) for the detailed view
and analysis of all messages. Please note that this file is already open by GeoDAS for writing and
therefore you cannot save any changes you probably made to this file.

Open Logfile... |
Launches the standard File Open dialog in the LogFiles directory so you can select a file you would
like to open.

Autoscroll Log |

This switch specifies whether the content of the Logger window must be scrolled automatically
when a new message is added to the log. This option is turned ON by default.

Network Messages |

The dialog launched by clicking this item lets you configuring the remote links of Logger. Those
applications selected to communicate can exchange (send and/or receive) some important log
messages.
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8.2 Stations: General Information

This window contains the table filled up with the general information for every configured GeoSIG seismic
station. General Information window is opened if at least one station is configured. It can be minimised or
restored but never closed.

) Stations: General Information N =] ES
Station Code |nstrument Channel Type Status Updated Filez Free Memary Lazt Event Yoltage Curent Activity
24 FL STA G5R-24 Direct Link [COM2) 04.06.02 at 19:13:42 101) 2034K (100%) 01.01.2000 at 00...  DC=11.41v Idle, not connected
S £ tM"I qT-316 Direct Link [COM1) b o(m TTESK (100%) 18.03.2002 at 10...  DC=13.44v Idle, not connected
@ GCR1E  SYEM Manager. CR-16 Direct Link [COM2] 15+40(0... 98K, (20%) 01.01.2000 at 00...  DC=11.68v Idle. nat connected
# GSR1e) Mare Information... ER-16 Direct Link [COM2) 128 o(m 512K [100%) Mo Information DC=11.43 Idle, not connected
#GNIIP  Instrument Setup. . ER-18 Diirect Link [COR1] 21.08.02 at 21:24:01 9(6] 7430k [96%) 21.08.02 at17:1... DC=11.61% Idle, not connected
@ETAD4— |31k Direct Link [COM1) 21.06.02 at 02:17:40 2(m TTEEK. (100%) 05.06.2002 at 06...  DC=13.38¢ Idle, not connected
5TADE  Bateh Multi-Setup... ER-24 Direct Link [COM2) 25.06.02 at 09:40:08 101 2034k (100%) 1A1/00 at 1215 DC=11.41¥ Idle, not connected
#TEST  Clean Batch Queus V_316 Diirect Link [COM1) 04.06.02 at 18:54:32 90 1993k [98%) 01.01.2000 at 00...  DC=10.88¢ Idle, not connected
Clean SM5 Queue
LConfigure Stations
Export Configuration
Update Coordinates
Metwork Links
Statuz Info
4] |
8.2.1  Description of the information
The following information is displayed in this window
Station Unique station name, which is entered while adding a station. This name is used by GeoDAS

only and is not stored in the instrument memory. A coloured dot displayed on the left reflects
the status of errors and warnings updated during last connection to an instrument or
provided with the latest SOH report. The red colour indicates errors, orange colour indicates
warnings. A green dot means normal operation. Refer to the Errors and Warnings
information page (below) for more information.

Code Station code. Three-character station identifier stored in the instrument. Can be changed by
the Setup Manager (see page Station).

Instrument | Type of the instrument: GSR-12,16,18,24, GBV-116, 316, GCR-12,16, etc.

Channel The type of communication channel, which is used to access the instrument. Can be either
Type Direct Link or Modem (dedicated, at some COM port) or Shared Modem. In case of dial-up
link (modem), the telephone number of the station is also indicated in the list. Refer to the
Communication Channel Setup for more information about communication channels and
their configuration.

Updated Date and time of the last update (last SOH report or last connection to an instrument).

Files Number of event files recorded (i.e. stored in the instrument) and number of files
downloaded to the hard disk by GeoDAS (shown in brackets).

Free Free instrument memory in Kbyte. If an instrument works as digitizer only and does not have

Memory event memory available, "No Memory" is indicated.

Last Event Date and time of the last recorded event or "Not Supported” if the instrument cannot record

event files.

Voltage Actual DC power voltage on the last login and the indication whether the instrument is
powered with AC.

Current Current status of the link to instrument when logged in, otherwise "Not Connected"

Activity

The information listed above is updated upon every login to the instruments. Some information (status of
errors and warnings, number of recorded files, amount of free memory, etc.) can be updated without logging
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into an instrument, for instance, from the data stream or when GeoDAS receives a SOH SMS message. But
not all types of GeoSIG instruments support these options.

You can sort the information in this window.

W& In order to sort a list of items in some window, click on the header of a column, which you would like to
use as a sorting criterion. Next click to the same header will change the order of sorting
(ascending/descending). This is a general rule for all information windows of GeoDAS.

The information displayed in this window is saved to a file when GeoDAS quits and is loaded to the window
upon the next startup.

8.2.2 Context Menu of the General Information Window

Context menu of the General Information window provides an access to the important operations with the
stations. First group of items in this menu is available only if some station in the list has a focus, i.e. its name
is surrounded by the dotted rectangle. Only one station can have such a focus at any particular time and the
listed below operations are applied to this station:

Event Manager I

Launches a tool, which helps a user to manage event files stored in the instrument. When logged
in, one can see the list of recorded event files with their main parameters, one can download file(s)
and/or just delete them from the instrument memory and perform some other operations. Follow the
link Working with the Event Manager to get familiar with this tool.

More Information |

Provides detailed information about the station. All instrument parameters are grouped in to the
pages according to their purpose and it is done exactly in the same way as with the Instrument
Setup Manager. The only difference from it is that the pages do not contain any control buttons and
the user can only monitor all parameters but cannot change them.

Instrument Setup |

Almost all GeoSIG instruments can work in the standalone mode, i.e. without being connected to a
computer permanently. They work according to the set of various parameters and the Instrument
Setup Manager can set any of those. This is the biggest and one of the most important tasks
GeoDAS can do. Detailed information is provided further in the chapter Configuring the Instrument.

UE™ Please note that the name of "focused" station appears also in the combo box of the Station toolbar. Pressing
the 3rd and 2nd buttons of this toolbar launches the Event Manager and the Instrument Setup Manager
correspondingly.

The following operations are applied to one or more stations selected (highlighted) in the list:

Batch Multi-Setup |

The Batch Multi-Setup is a specific operation mode of the Setup Manager. It utilises the fully
asynchronous, so-called "batch mode" of communication to the instruments, when several
commands are send in the same packet without waiting for a confirmation of every command. So
the packet can be sent out not only through the full-duplex communication channel but also through
the half-duplex channel. The instruments capable of handling GSM modems receive such packets
as binary SMS messages. Not all GeoDAS instruments support currently this mode because it is
useful only in case there are many stations configured in GeoDAS and one has to change quickly
some particular parameter(s) in all of them.

Clean Batch Queue |

When a batch is sent out but not yet confirmed by the instrument, the Current Activity column in the
General Information window indicates "Pending Batches: N", where N is the number of not
confirmed batches. If a batch is not confirmed within some time interval, GeoDAS may re-send the
request. In order to cancel this operation and to clean up the batch queue, simply run this item for
the selected stations.
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Clean SMS Queue |

If GeoDAS is configured to support communication with configured stations by means SMS
messages, all outgoing SMS are placed to the queue for sending. If you would like to cancel
sending SMS to a particular station, use this command to clean up the queue.

The following items of the context menu are always available:

Configure Stations |

This item has the same functionality as Settings/Configure Stations of the main GeoDAS menu.
More detailed information is provided in the chapter Configuring the Stations.

Export Configuration |

You may select one or several stations from the list and choose this item to save the configuration
of the selected stations to a file on your choice.

Update Coordinates |

This command is used to create or update the All_stations.Ist file used to plot configured stations in
the station map. More information can be found in the Appendix K. Station Map. If no stations
selected from the list, then all coordinates will be updated. Otherwise GeoDAS updates only the
latitude and longitude of the selected stations. Make sure that locations provided by instruments are
correct before running this command.

Network Links I

With the dialog launched upon clicking this item, you can instruct GeoDAS to exchange general
station information with the other instance(s) of GeoDAS running in the other computers. This
information is sent usually to the GeoDAS working in the Monitor mode. Please see the Appendix
G. Network Links of GeoDAS for the description of the "Network Links" dialog.

Status Info |

The following dialog box appears when clicking this item. You can specify here whether the station
information is sent periodically to the recipients. Two ways of the information delivery are available:
SMS and e-mails. In the last

case the list of instrument R =
errors (if any) can be [ SstemStatus
attached to the every email. Generate a repart containing the current status of stations every |1 daylz] at ||33;30
Minimum interval for ¥ Generate status of datastreams, if any
de|ivery of this information [¥ Generate statuz of communication channels
is one day The time of Deliver status reports to the subscrbers:
sendlng is set as well. If you IV By SMS, List of recipients  [E:\GeaDAS_DATA\Subscribers\SMS_StainfoStatus.phn _|
would like to deliver not only . iy . -
the general station ¥ By e-mail. List of recipisnts |E:\GeoDAS_DATA\Subscnbers\EMAIL_StalnfoStatus.Ist _I
information but also the IV attach list of the instrument ermars
status of data streams and :

r Miscellaneous
the status of _ o o
communication channels ¥ tantain extended station information in the directon Whiafwlwehgeneral _I

the corresponding options
have to be checked. = MessengerSeun. |
Recipients must be listed in
the separate files for the email and for the SMS reports. The format of both types of the files is
described in the Appendix F. Messenger of GeoDAS.

Catcel |

If you would like to attach the list of instrument errors, select the corresponding option. The format
of the instrument error file is described in the Appendix D. Format of the status files.

You can also maintain the extended station information in a directory on your choice. If this
option is checked, then every SOH report from every station will be logged into a text status file
located under this root directory for extended information.
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8.3 Serial Communication Channels

This window displays the
table filed up with the

-k Serial Communication Channels

: : Port Baud Dwner Callz In/Out | SMS In/0ut | Loaginz | Ermmors Status
Informatl.on ti about ha” thle [l 15200 Diallp Pool MAA 040 1] 1 Communication ermor
communication  channels | ym.s, 115200 <BUMAE>+1  NA/MA NAMA 0 0 Receiving datastream
(COM ports) wused to |«EERCOMT 9600 <5TA04> 040 MAMA 0 ] Waiting for a cal

access the configured
stations. This window is
opened if at least one station is configured. It can be minimised or restored but never closed, so it is always in
the screen.

8.3.1  Description of the information

The information displayed in this window is described in the table below. You can find also some explanation
about the types of communication channels and their parameters in the chapter Communication Channel

Setup.

Port Communication port, which provides a physical channel to an instrument. The bitmap displayed to
the left indicates the type of a channel. COM2 in the picture above is configured for the
permanent direct access to the instruments. Other two ports are used for the dial-up links: the
analog modem is attached to the COM3 and the GSM modem is attached to COM1. Red
background indicates that a link through the COM1 cannot be currently established because of a
communication error.

Baud Current Baud Rate of the serial channel.

Owner | The name of a station, which this channel belongs to. It can be also a name of a modem pool in
case the channel is configured as a member of a modem pool and is not locked by any station at
the moment. Station name is always given in the form <NAME>. It is possible in some cases that
several stations at the same time use the same port, for instance, while receiving data streams by
requests. Refer to the chapter Working with Data Streams for more information about this mode.
In such cases the number of other stations that use the same port follows the owner’s name:
<NAME>+N.

Calls Statistical information indicating the number of received and made calls. This is applicable to the
In/Out dial-up channels only, otherwise "NA" (not applicable) is indicated.

SMS Number of received and sent SMS. This information can be indicated for the channels, which
In/Out utilize the GSM modems.

Logins | Number of successful logins to the instrument(s) made through the current port.

Errors Number of communication errors detected by GeoDAS.

Status Current status of the serial channel to an instrument
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9 Working with Data Streams

9.1 General Notes

Several types of GeoSIG instruments, such as GBV and GSR-18/24, can provide the streams of data through
the serial communication channel. In most cases the same communication channel is used both for login to
the instrument and for sending the data stream. Therefore it is important to realise that the data stream is
always interrupted when you log in to the instrument. The data streams carry either data samples, which are
sent in the binary format as soon as they are gathered from the A/D converters, or data packets of samples
collected within a time frame of maximum one-second interval. In general the instruments are capable of
recording files and sending data streams at the same time. But very often it is not required, so the
instruments may have no event memory. They work as digitizers only providing data streams.

If you intend to work with the data streams and the instrument you purchased provides this functionality,
follow these steps:

1. Enable the data stream support from the GeoDAS side while configuring a station as it is described in the
Data stream options of Work Options issue of this manual

2. Enable sending data streams by the instrument with the Setup Manager. Refer to the description of Data
Streams Parameters of the Setup manager for more details

3. Configure GeoDAS for processing the data streams. This action will be described further in more details.

9.2 Data Streams information window

If you have enabled the support of data streams for at least one configured station, the following window
appears in the screen after restart:

=iz

Skation Code Stream Data Instrument Time GPS status Lost Data %] | Trigger DiC Offset | Amnplitude: |
EW/ST1 EO1 3 ch 24 bit 100 sps 05:49:39 Locked 1} RDY 000451 g 0.006629 -0.006349 29E-005g B.65E-005qg 7.7SE-00Sg
EW/STZ EO0 3 ch 24 bit 100 sps 05:49:40 Locked 1} RDY 0004259 0.003519 -0.00451 9 1.49E-0059 S.96E-005qg 0.0001439
SEMEEE  Fne =ch o4 bit 100 sps 055512 Hat Sync i RO -0,00945q -0.00413g -0.003 g 7.25E-0060 1.95E-005g 1.95E-00Sg

Data Monitar
v Physical Units
Start Recording

9.2.1 Description of the information

The following information related to the data streams is indicated:

Station The unique station name, which is entered while adding a station. This name is used by
GeoDAS only and is not stored in the instrument memory. A bitmap displayed on the left
reflects the quality of data stream. Red colour indicates fatal errors (no data at all), orange
colour indicates warnings (single lost packets). Green bitmap means normal operation.
Red cross indicates that data stream from the corresponding station is interrupted
because the user is currently logged in to the station or the communication port is used for
an ASCII terminal.

Code Station code. Three-byte station identifier stored in the instrument

Data Stream Data stream parameters (components, LSB, sampling rate)

Instrument Time stamp as it is indicated in every data packet arriving from the instrument
time
GPS status Status of GPS receiver if it is connected to an instrument, locked and receives 1PPS

signal, the “Locked” is indicated, otherwise “Not Sync”. If there is no GPS connected, the
indication is “No Info”.

Lost Data Quality of the link to instrument (percentage of data packets lost during last minute, hour,
day)
Trigger Status of the event trigger. Available indications:

OFF — the trigger is not activated for the current station;
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INI — the initialisation is performing;
RDY - initialised and is ready to trigger;
REC — recording an event.

DC offset Signal DC offset displayed either in counts or in physical units

Amplitude Average amplitude of the signal (counts or physical units)

9.2.2 Context Menu of the Data Streams Window

As one can see from the above picture, there is a context menu available in the list of data streams.

Data Monitor |

One can select several data streams from the list and then launch the Data Graph Monitor (see below)
to display those streams.

Physical Units |
This menu item specifies whether DC offset and Amplitude must be displayed in physical units or just
in counts.

Start/Stop Recording |

Running this menu item forces GeoDAS to create event file(s) and to save stream data. Prior to use
this feature you have to run the Datastream Manager Setup (Settings->Data Streams) and to enable
creating event files from data streams on any local trigger or on a network trigger. Please also
make sure that the column Channels of the table of local triggers does not indicate "None" for the
stations, which will record data. Otherwise data channels are not initialised and therefore the manual
trigger will not be started. Note that the manual recording is terminated automatically upon elapsing of
the time interval indicated as Max. duration. Refer to the section Processing Stream Data for more
information about Datastream Manager Setup.

9.3 Data Graph Monitor

The Data Graph Monitor is a graphical representation of the active data streams. The data signals arriving
from the instrument are displayed as waveforms. They are updated upon receiving of every new packet.

£3| Data Graph Monitor O] x|

1 second

H1L.0046 | 0047 16
a I
+1.0045 Ll

+0.0044 Station: EWETI (long.)

o TN | £
3w TR Y ; bl T

Countdawn Time
m Station: EWETI (Tran.)

Redraw tonitor

T ki v Physical Units » i Bttty

-0.0063
-0.0064 Suncronized Dizplay Station: EWWET (uert )

L ke L R I v Aute Scale Channel LAt R Mt R

d
-0.0094
Station: BWSTS (Long.)

-0.0095

i
-0.004[ 0052 40 Keep Current Scale
a N
T it Setghanne!Scale [k e B
-0.0042 Bemove This Channel

-0.003 [ 0E57 40 ™ Sendmestaulss I Il I
o . 14 o " ol oy [l L] Lelirhl T | N 1 B WL

‘o e M Jr

e 1 YA AT e ey

-0.o0:1

Compenzate for Offzet

Station: BOWVETE (Tran.)

9.3.1 General Information

All data channels are displayed separately. Every signal trace has its own view and they cannot be
overlapped. The name of the station and the component name are indicated in the right lower corner of a
view for every channel. Start time is indicated in the left upper corner of a channel view. Zero level and the
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scale limits are shown as well. The synchronisation status of the signal is indicated with the trace colour: If
the waveform is plotted in yellow colour, the station’s GPS has synchronisation.

Main parameters of the Data Graph Monitor are adjustable with the context menu, which is described below.

9.3.2 Context Menu of the Data Graph Monitor

The menu has following items:

Add/remove channels |

Launches the dialog to add new channels to the monitor window or to remove the existing one(s).
New channels can be selected from the set of all existing data streams of the configured stations. If
one or more channels are

selected in the list, use the £

buttons [éAdd] and Dizplayed Chanel: Inactive Channelz
Remove=-1] to perform the Station: EWST1, channel 2 [Tran.) — fidd Station: EW/ST1, channel 1 [Long.)

[ ] P Station: EWST1, channel 3 [Vert.) ;l Station: EWST2, channel 2 [Tran.)

Correspondlng actions. : EWST2, h.gr.n.gn[.;.,-..3] Statior: EWS T2, channel 3 [Vert.)
U&" Please note that the — [EETR EiJ _ o |

view of every channel trace

Cancel |
has some minimum

dimensions and therefore only the limited amount of data channels can be added to the window. In
order to see more channels in the window, you have to increase its vertical size first and then add the
channels.

Countdown Time |

Lets you adjusting the length of a time frame of all displayed signals with the following dialog:

Adjust countdown time

Cauntdawn time of the data monitor window, seconds |1 1]

Redraw Monitor |

Updates the monitor window

Physical Units |
Switches between counts and physical units displayed in the Y-axis.

Synchronised Display |

This option, if selected, makes all displayed channels synchronised in time, irrespective to the time
when the data packets were received. Otherwise all waveforms are updated as soon as every next
packet is received and the currently displaying fragment of every waveform has its own start time
indicated in the upper left corner of every graph channel.

Iltems of the next group of the context menu are applicable to a channel trace, which is pointed currently, i.e.
located under the upper left corner of the context menu.

Auto Scale Channel |

Specifies whether the scale of the current channel must be adjusted automatically. Otherwise the
fixed scale specified by a user is taken.

Compensate for Offset |
Specifies whether the signal of current channel is displayed with or without offset removed.

Keep Current Scale |

Causes the current scale limits to be saved and used when the Auto Scale option is turned off.
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Set Channel Scale | x|
Launches the dialog allowing a fixed Y-scale to be set by user. g i [-0.004 ok I
Auto Scale must be off for this option to work. If the channel
scale is displayed currently in physical units then the limits must = Low limit [-0.007 Cancel |

be entered in these units, otherwise in counts.

Remove This Channel |

Removes a channel under the upper left corner of the context menu.

Send Testpulse |

This option works only for the instruments, which send data packets by request. The instrument is
forced with this command to send a test pulse, which can be seen in the screen as a “step” in the
signal.

Launch at Startup |

The last option of the context menu, if enabled, instructs GeoDAS to launch the Data Graph Monitor
automatically when the program starts.

9.4 Processing Stream Data

Processing of data streams is disabled by default. Run Settings->Data Streams item from the main menu in
order to configure the data stream processing. The following dialog appears:

Datastream Manager Setup 5[
— Stream Data Storage Data Forwarding
[" Eeep all active streams of data in the lozal data files [¥ Broadecast raw data to the E arthworm listeners
bd axirmumn length of data chunk in each file |3D minutes LAM Configuration. ..
Delete aldest data if dizk free space below I'I oo kbyte Mote: Computers running E arthworm must have the
geodasdew utility installed in order to receive data
¥ | Femove data files alder thar 168 haurs packets from GeoDAS

— Metwork Trigger Settings
v & network, tigger is declared if at least |4 ztations  indicate their local triggers within a time frame of IE zeconds

v &pply moving average filker, number of points IF" E arly '/ arning Alarm
. . . ¥ fctivate alarm system upon the declaration of an event
Triggering algorithr | Absaolute Level Exceedance LI
alarm levels I3 Alarm iz sent to ICDM‘I: ""I
[mte: Input data must be acceleration provided in g units

— Local Trigger Settings

Station | Channelz[z] | Lewel 1 | Lewvel 2 | Lewvel 3 | Uitz | -

BOTAS Ay 0.02000 0.05000 0.10000 g

BRGAS Ay 0.02000 0.05000 0.10000 g

BLvAD Ay 0.02000 0.05000 0.10000 g

FARGE Ay 0.02000 0.05000 0.10000 g pr

HYHRE Ay 0.02000 0.05000 0.10000 g

HvBAD Ay 0.02000 0.05000 0.10000 g

SIMMR B N.O2000 N AR 11 100 n LI

— Ewent Files Meszages and Motifications
Create event data files: Time intervals, in seconds: Heqipientg lizted in the files_SeIected below Sonn I
™ On any local trigger Pre-Event IT are informed about event tiggers and alarms
[ BySHMS : -

[% Onanetwork tigger Post-Event IT ¥ IE."-.GeuD.-‘l'«S_D.-'l'«T.-'l'«"-.Suhscnhers'\SMS_N J
¥ Save all channels Wax. duration Iﬁ V¥ By email IE:'&G eoDAS_DATAVSubscribers\ErAIL_ J

Cancel |
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The first group of controls specifies the data storage options. You would probably like to keep all active
streams of data in local data files. In this case the maximum length of data chunk must be set as a time
interval in minutes. If some data blocks of the stream are lost within this time interval, GeoDAS may create
more than one file to keep the data. But each data channel creates in general only one file. For instance, if a
station provides three components of the signal in a data stream then three files will be created.

Since the data files are recorded permanently, the hard disk of the computer is filled up with data quickly.
Therefore care must be taken to avoid hard disk overflow. You have to set the minimum amount of a hard
disk free space, which is allowed for the normal operation of GeoDAS and the Windows operating system. If
the free space reaches this limit, GeoDAS will delete the oldest data stream files in order to continue
performing normally. Additionally, the lifetime of data stream files can be set with the option Remove data
files older than the time interval specified in hours. Data stream files can be viewed and processed in the
same style as the event files with the Off-line Data Viewer.

Besides of keeping data streams locally GeoDAS can forward the data to a remote computer(s) for further
processing. For instance, in order to forward the data to the USGS Earthworm software, you have to:

e enable the corresponding option Broadcast raw data to... in this dialog

e enable broadcasting of datagrams while configuring the network links of GeoDAS, the button [LAN
Configuration]

e install and configure the utility geodas2ew in the computer(s) running Earthworm

The group of controls called Network Trigger combines the settings of triggering conditions. You can
enable/disable the network trigger, specify the time aperture of the seismic stations network and set the
minimum number of stations, which must issue the local trigger within the time aperture in order to declare
the network trigger. There is the option of selecting the moving average filter. If it is checked, a number of
points to average must be specified. You can also choose the triggering algorithm, which can be one of
the followings: absolute level exceeding, STA/LTA based or CAV (Cumulative Absolute Velocity) based. Last
algorithm requires input data to be acceleration in g units. More information is available in the Appendix C.
Triggering algorithms used by GeoDAS.

The parameters of local triggers are set in the table. Most of them are specific for every triggering algorithm
but in any case you have to specify which components of the signal are taken into account in the selected
algorithm. It can be only one selected single component (x, y or z), any of two (x, y) or three components, or it
can be also the vector sum of two (x, y) or three components specified in last case as square root of
(x2+y2+22). Up to three levels of trigger are monitored by GeoDAS. The network trigger is declared at
exceeding of the 1st level. Two other levels are used by the alarm system only, see below.

A threshold level in physical units is set as trigger level in case of the absolute level exceeding algorithm. If
the selected algorithm is STA/LTA based then the STA/LTA ratio is specified for all supported trigger levels.
The STA and LTA time intervals are also adjustable. CAV based algorithm requires CAV thresholds to be
set in units of g-sec. Other adjustable parameters for this algorithm are the time interval used to calculate
the CAV value, and the integration limit provided in g.

When the network trigger becomes active, you would probably like to activate the alarm system, alerting
about detected events.
Enable the option
Activate alarm Alarm level 1 generated on 20.07.2002 at 07:32:46.917
system... to do so. The Alarm level 2 generated on 20.07.2002 at 07:32:47.309

number of monitored ml
alarm levels is specified
in the edit box Alarm levels. You have to specify also a communication port to send alarm information out.
The format of alarm ASCIl data string: <<<ALARM LEVEL N. Date: DD.MM.YYY. Local Time:
HH:MM:SS.ddd>>>, where N - can be 1, 2 or 3. DD.MM.YYYY and HH:MM:SS.ddd are date and time
stamps with milliseconds. This string is sent out at the fixed baud rate 9600 baud. At the time of an alarm
occurs, the above window comes up on the screen and an audible alarm signal is generated. The window
remains on the screen until an operator hits the button [Close]. Pressing the button [Advanced] lets you see
some additional information about the trigger conditions.

You can also set with this dialog whether the event files must be created on any local trigger and/or on a
network trigger. In case of a network trigger you can also specify whether all data streams must be saved to
the event files or only those, which have the local triggers activated. The other parameters adjustable here
are: pre- and post-event time interval and the maximum expected event duration.
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The last group of controls specifies whether an email message or SMS notification must be sent out in case
of a network trigger. To activate this functionality, one has to enable the corresponding options and select the
lists of recipients with the browse buttons [...]. The [Setup] of GeoDAS Messenger must be performed as
well to provide the required operations. Refer to the Appendix F. Messenger of GeoDAS for more information
on this topic.

10 Off-line Data Viewer

10.1 General Notes

The Off-line Data Viewer (ODV) is a tool of GeoDAS intended for displaying and for the analysis of the
waveforms recorded by GeoSIG instruments. Waveforms are kept in files, which can have different formats
identified by the file extension:

GSR - standard decompressed event file format

GST - the same as GSR but tespulse-file

GBR - compressed event file format

GBT - the same as GBR but tespulse-file

GCR - standard decompressed event file format generated by GCR instruments

GCT - the same as GCR but tespulse-file

GPR - permanent recording format

SMR - file generated by a SMACH recorder

ASCII text files are supported as well. ODV can export any currently displayed data set to an ASCII data file
and import the same file afterwards. If an ASCII data file is created by another application, care must be
taken that its format is compatible with the one supported by GeoDAS. Please refer to the Appendix B. ASCII
file format used by GeoDAS for more information on this issue.

ODV can also display the data stream files created from the data received with the data streams. They have
the DAT extension by default.

ODV supports the basic miniSEED format of event files. The default extension of these files is MSD.

Opening an event file with GeoDAS is as simple as with other Windows applications. Just run the menu item
File->Open or press the first button of the ODV toolbar and select a file with the standard File Open dialog.
Besides the types listed above there are two more options selectable with the File type combo box:

e Event files. These files are created by GeoDAS (File->Save Event) and contain the information about
one or several event data files that have been downloaded by the instruments. It is useful to save the files
created by several instruments but related to the same event under the single name as an "event".

e Station files. In order to open all the files, which reside in the current directory and created by the same
instrument, simply select the Station file from the list and click it to open. Station files have the following
names: XXX-(N).nst, where XXX is the instrument code and N - number of files in the current directory.

When opening one or several data files of any type listed above, the ODV graph window appears:
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ZfiTotal: 1 Graph 10 x|
File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec (5169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 5/n: 458 Pre-event: 10 sec Post-event: 15 sec
Comment: This record was not yet analysed
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The above plot is a typical GeoDAS data presentation. There can be up to three text strings at the top of a
graph. It is a graph title, which displays the file name, the event start time and date and other important
information. The user can enter also any comment, which will be indicated in the comment line.

The data set shown above has three components. Every data set can have one, two or three data
components, except the files created by GCR instruments. These files may contain a 4th component, which
is the vector sum of all real physical components of the signal. All components of the signal have the same
start time and therefore they are displayed with the same horizontal time axis. It is selectable with the context
menu (item Graph) whether one, two or three components of the signal shall be displayed in the graphs for
the multi-component data sets. The peak value and its time are indicated at the top of every graph
component.

The other elements of the graph window are the vertical and horizontal axes with the labels, the grid for
every component. If more than one graph is open in the same window then several button-like controls are
indicated at the left part of the window. Those at the top are similar to the standard buttons of any window.
They are used to minimise, maximise, restore or close the current graph. The buttons at the bottom are used
to go to the next or to the previous graph. The number of the graph is indicated next to these buttons.

U#™ In order to optimise the space used for graphs in the window you can hide those button-like controls by
disabling the option View Graph Control in the View submenu of the main GeoDAS menu.

The total number of graphs opened in the graph window and the number of selected graphs are indicated in
the window title.

Many operations described further can be applied to the graphs. This is done in the following different ways:

By running some items of the main GeoDAS menu

By selecting a desirable action from the context menus of the graph window
By pressing the buttons on the ODV toolbar

With the combination of hotkeys from the keyboard

The details of different operations are described below.

10.2 Selection of the Graphs

A user has the possibility to select one or more graphs in active view. In order to select/deselect just one
graph, simply click with the mouse on the area located left of the labels of vertical graph axis. Selected
graphs are shown with inverted colours. If the graph has several components of the signal then all of them
are selected as one graph.

While moving a mouse cursor over selected graph, the exact values of all its components as well as the
value of X-scale are indicated at the position of the mouse cursor.
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Several graphs can be selected from the submenu Edit of the main GeoDAS menu:
Select All |
Selects all the graphs in the currently active ODV window.

Select Visible |
Selects visible graphs, i.e. those maximised or restored

Select Minimised |

Selects only minimised graphs, i.e. those represented by their titles only as it is shown in the picture
below. Two graphs at the bottom are minimised and the third one is restored. The middle graph is
selected.

ETutal: 3 Graphs. Selected: 1 __ _|EI|£|
- |El|x| File: MULO9A99.GSR Start: 09.04.1999 15:49:57.103 Length: 25.845 sec (9169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Post-event: 15 sec
P B e
2= = : i : : :
e U0E : % : ; e
= _50E : ] : : :
5 L R
§gooE F ki ]
F o s0E =
. B0 Peak2810mgat15500r220 e R
L S WA Ve VOPUVUUS: SUS N S S—
= E ; ;
-5.0E 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1
<|~1| 15:49:57 000 15:50:02.000 1550007 000 15:50:12.000 15:50:17.000 Time 15:80:27.000
[l ] File: MULD4F02.GSR Start: 04.02.1999 19:48:34.845 Length: 25.230 sec (5046 samples at 200 sps)
&2|0| x File: MULDAF99.GSR Start: 04.02.1999 06:14:12.665 Lenyth: 25.645 sec (5129 samples at 200 sps)

U#™ In order to minimise a single graph, simply click the leftmost button-like control of the current graph.
You can also Minimise All or Restore All graphs with the corresponding items of the View submenu in
the main GeoDAS menu.

Unselect All |
Deselects all selected graphs

As soon as selection is made, the various operations can be applied to the selected graph(s) with the items of the
Edit submenu.

Delete |
Removes selected graph from the current view window and its data set from the data stack.

Cut |
Removes the graph from the view and places it to the clipboard.

Copy |
Copies the whole graph to the clipboard.

Copy Fragment |
Copies only the visible fragment of the graph to the clipboard.

If one or more graphs or graph fragments were copied to the clipboard, the following operations become
available as well:

Paste in new window I

Pastes the previously copied graph or a fragment of the graph from the clipboard to a new window.
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Paste |
Pastes the previously copied graph (or fragment) from a clipboard to the same view.

10.3 Sorting the Graphs

The graphs opened in the same window can be sorted. There are two options available in the View submenu
of the main GeoDAS menu:

Sort by name |
Sorts graphs by their names as they appear in the graph headers.

Sort by Time |
Sorts graphs by their record date and time.

10.4 ASCII Data Files

The data sets displayed in ODV windows can be saved as ASCII data files. In order to do so, select the graph
you are going to export to an ASCII file and run command for the main menu File->Export Text. This action
results in saving the selected data set to the same directory and with the same name as the original event file
but with the TXT extension.

The format of the output file depends on the options, which are set currently for the axes of the exported

graph:

e The data is saved to the file as columns of data samples, one column per every graph component, which
is currently displayed.

o If the units of Y-scale are counts then the data samples are saved in counts as well, otherwise in physical
units.

o |[f the labels of X-scale are not set to 'None' then the time column is save to the output file. The format of
this column is the same as indicated currently in the graph: relative time in seconds, absolute time or just
samples.

The first four strings in the file contain most important general information. The one-string title indicating the
names of columns is always saved to the file. It has the following format: [Name of the 1st column]
Component1,units Component2,units ... etc.

The import of ASCII files is also supported. When opening the data file with the standard browse dialog,
select "Text data" as the type of file and choose one of the text files with the TXT extension.

UE™ if an ASCII data file is created by an external routine please make sure that it has one of the formats
supported by GeoDAS. The options are listed above. Please refer to the Appendix B. ASCII file format used
by GeoDAS for more information.
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10.5 ODV Context Menus

Available context menus are shown in the picture below. They are different depending on the area where the
user right-clicks: on the graph title, on vertical or horizontal axes or on the graph view itself. In the last case
the context menu has the submenus, which are indicated in the same picture.

- 10| x|
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Station code: Mslnstrument: GUR-18 Sin: 458 Pre-event: 10 sec Po| ¥ - C
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s o Foom Ot v Feak Yalues Scale v ) @R 200%
- E_ :ﬁmetS':alE --------------- ]” ------------ y araph » - sl ] 300%
-d .U 2Se ' . ’ L
sol{———————poraze Wertical Zoam b T—— P 4 DDI" ___________
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50l v NE:_I: vo7f  Samples ) 'ﬁ'_dd T | Uan = |
. Uit : File Info y T_”' B
E’ Z. e R [ 1111 ; : i Nlme B
d £ d : : : : one :
g UOE o T L i ; S W
> asF L/ LI Sync Current
T Y A prmmmmmm— T Sync Full T
'50 E L1 1 1 E L1 1 1 E 11 | E | - E 1111 E L1 1 1 E 11 | 5 C E | I I
15:50:04.995 15:50.06.448 16:50.07 811 15:50.09.374 e Yime 15:50.12.301

10.5.1 Title Context Menu

This menu allows the title information to be customised.

General Info |

If this item is selected, the following information is displayed in the first string of the title: start date and
time of the event, number of samples and the sampling rate. The name of file is always shown
regardless the selected options in the title menu

Extended Info |

If this item is selected, the following information is displayed in the second string of the title: station
code name (up to three characters), type of the instrument and its serial number, pre- and post-event
time in seconds. If the displayed data file contains information about trigger and/or alarm time, this time
indicated in this string instead of pre- and post-event intervals:

TH2 time: HH:MM:SS.ddd - trigger time (when the event was declared)

TH1 time: HH:MM:SS.ddd - alarm time

Note that this information is available only if the file is created by a special version of GSR-18
instruments.

Extended information for the DAT files consists of the station code, number of displayed data files and
data blocks and the total number of the data samples in all these blocks.

User Comment... |

Selecting this item launches the simple dialog, which is used to enter any comment, which is displayed
in the additional string of the graph header.

Peak Values |
If this item is selected, the peak values and their time are indicated at the top of graph components.
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10.5.2 Vertical Axis Context Menu

The commands of this menu are applied to that graph scale only, which is right-clicked.

Zoom in I

The scale of the vertical axis is resized in a way that the graphical image gets bigger. In case of a
multi-component graph this command is applied to all components only if the Grouped option (see
further) is active. Otherwise only the scale of a component, which was clicked, is resized.

Zoom out |

The scale of the vertical axis is resized in a way that the graphical image gets smaller. The action
provided by this command depends on the Grouped option as it was described above.

Same Scale |

Assign the same Y-scale to all components. The scale of a component clicked with mouse will be
taken as common scale.

Reset |
Resets the limits of the vertical axis scale to the original ones.

Auto Fit |

This option, if selected, makes the vertical scale of the graph adjusted automatically in a way that the
visible fragment of the graph is always best fit into the window. Note that one cannot scroll and scale
the graphs displayed with this option.

Centered |

If this option is checked, the zero line is always placed in the middle of the graph. Note that one cannot
scroll the centered graphs. Some kinds of data graphs, e.g. Vector Sum, have only positive data
samples and therefore they cannot be centered. There is one exception: if the graph contains only zero
values, both positive and negative scales are displayed for better visualisation of such graphs.

Grouped |

This option specifies whether all components of a multi-component data set are scrolled and resized
synchronously. If this option is not active those operations are applied to the one component only.

Fixed Scale |

This command sets the same fixed vertical scale for all components of the multi-component data set.
User specifies this scale in the Graph Options window. Note that one cannot scroll and scale the
graphs displayed with this option.

Counts/Units/None |

This group of items specifies whether the labels of Y-axis must be indicated and if so, whether they
must be shown in physical units or in counts.

10.5.3 Horizontal Axis Context Menu

The commands of this menu are applied to that graph scale only, which is right-clicked.

Zoom in |

The scale of the horizontal axis is resized in a way that the graphical image gets more stretched.

Zoom out I

The scale of the horizontal axis is resized in a way that the graphical image gets more condensed.
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Reset |
Resets the limits of the horizontal axis scale to the original ones

Samples |

The labels of X-axis display the number of samples acquired from the beginning of the record

Units |

In case of the time series the X-axis is labelled with the relative seconds counted from the beginning of
the record. The absolute start time is indicated in the header (if selected). In case of the frequency
series the X-axis is labelled with the frequency units (Hz).

Time |
The labels of X-axis display absolute time in hours, minutes, seconds and milliseconds. Applied to the
time series only.

None |

The X-axis has no labels at all.
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10.5.4 Context Menu of the Graph View

Zoom/Scroll/Scale |

Only one of these items can be checked at a time. It specifies the default action, which is performed
when a user holds the left mouse button pressed on the graph and moves the mouse pointer. When
zooming, select the required fragment of a graph first and confirm your selection. Graphs are scaled in
both vertical and horizontal directions. But the vertical scale can be changed only if the option "Auto" is
off (see further). While scaling, you can either compress or expand the graph. All these functions are
intuitive once and can easily be performed with a mouse only.

Graph |

If the displayed data set contains of more than one component, you can hide those, which you would
like not to be displayed by 'unchecking' the number of corresponding component(s). With the options
Current/All you can specify whether your selection of the graph components has to be applied to all
graphs opened in the window or to the current one only.

Vertical Zoom |

The entire vertical graph view is scaled for 100 (default), 200, 300 or 400%. The percentage of
zooming is selected from the next submenu.

Separate |

This item specifies how several graphs opened in one window and their components are separated

one from the other. The following options selected from submenu are available:

e Line. If this option is checked all components of the graphs are drawn separately, otherwise they are
overlapped and always shown with the same scale

e Color. Specifies whether the graph components are painted with different colours

e Graph. If this option is enabled, then every graph in the window has its own view with the horizontal
scale and labels. This is the default mode. Otherwise all the graphs are displayed in the same view
as it is shown in the picture below:

ETotal: 2 Graphs - |EI|1|

Two graphs in the same view

- O x Channe! Long.. Pea{f.‘ 4,657 mg .;'Hﬁ.'50.'0?.1?5 ‘%‘-‘-‘.‘:‘“ | I ey 1.: » i 6 4

MUL f : ; 5.4
Channe! ler.. Pea.k\:,' 210 my at ?5:50.‘0‘-%220 i
; e ‘M W

Channe! Long.. Peak: 1.220 mg at 06:14:22.709 “r "
MUL : ok I Cancel |

Channel Ve, Pea.k\:,' 0575 mg afﬂs.'?4.'22§68?| : L J 1.2mg
REIE ; a4 an / i ey
1 1 1 1 H 1 1 H H L

Enter a user-specific title

x|

3
4
—_

1
]
x

ITwo graphs in the same wiew

Graphs are not synchronized

The graph presentation shown above differs from the default one, which was described earlier. The
graphs have no particular titles but it is possible to specify a title for all the graphs: clicking with the
mouse above the graphs brings on the dialog, which lets you enter the graph title.

Instead of the Y-axis and the labels, the three-character station code is indicated on the left side of the
graph. The peak-to-peak amplitude is shown on the right side of the graph for every component.

All the opened graphs are not time-synchronised by default and can have different scaling since their
data sets can be recorded at any time. Therefore instead of X-axis labels the message "Graphs are not
synchronised" is indicated. Such behaviour appears if Auto switch in the Graph submenu is disabled.
Otherwise the separation mode is selected automatically and only time-synchronised graphs are
displayed with the same X-axis.
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It is also allowed to minimise, maximise and restore the graphs as well as to select and deselect them.
For instance, the upper graph in the picture above is shown selected.

All Scales X |

This item is used to set the options of X-scale for all the graphs opened in the current window. Most of

the options are the same as those available in the context menu of X-axis but they are applied not to

the one graph but to all of them in the window. The additional items are needed to synchronise several
graphs in the window. The following types of synchronisation are available:

e Sync Full. The minimum and the maximum limits of the time scale are selected in a way that all the
graphs in the window are fit within this time interval. When all the graphs have the same X-axis
(the option Separate->Graph is disabled) then the valid time is indicated with the labels of this
axis. The start and end times of the records are shown above the graphs.

_ (o] x|
23.04.2003/15:16:24.000 23.04.2003/15:16:31.200
- ||:|| xl Channel Long.. Pegk: 06821 g at 15:16:27 108 M _1 .EIEIg
S1_ 0.80g

Channe! Vert. Peak: -0.943 g at 15:16:27.094 =2 1g
Rk “’_‘\f'\-./’\r’\f\\f .
—|O|x Channe! Lopg.. Peak: -0.5605 g at 15:16:27 113 W '1 00g

52_ 149
Channe! et Peak: 03678 g at 151627163 WM =D.64g
ﬂllll 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 L
15:16:24.000 15:16:25 600 15:16:27.200 15:16:28.800 Time 1516:31.200

e Sync Common. The minimum and the maximum limits of the time scale are selected as the start
and end of the common time interval for all the graphs. If there is no such interval, this item is not
available.

e Sync Current. The graphs are synchronised within the time interval, which is currently valid for all the
graphs shown.

All Scales Y |

This item is used to set the options of Y-scale for all the graphs opened in the current window. All
options are the same as those available in the context menu of Y-axis but they are applied not only to
the one graph but to all of them in the window.

Options |
This_ item Iaunches _the Graph Graph Dptions x|
Options setup dialog. It is the same S Evarrolo of the Graoh Vien
as the item View->Options of the F F B |
main GeoDAS menu. The following Graph Title
parameters are set with this dialog: Oe+1| Peak -7.9e+1 g at 07.07.44.535 &l
e Colour of the graph, = Default |
background, axes, canvas = DW
and text; SgeHELY Mo Mr Y Y Ok |
e Font of the titles, axes, labels 0y:07.17.000 Time 07.08:57.000 ol |
and other information;
e Grid type (solid/dotted/none);  Default Graph Settings
e Whether the dots of the graph Colors |—_l|_ine - |—- J Line I—_IS-:-Ii-:I - i |
are connected with the solid
line or not. Fonts Te =] Aa .| Gid [NoGid | [

In order to specify the parameters
of X-axis and Y-axis one has to press the corresponding button and select the required options from
the menus. Most of the options are described in the sections related to the context menus of the X-axis
and Y-axis. Two more options can be set additionally for the Y-axis: type of the output format for the
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labels of axis and number of significant digits. Selecting
the option Fixed Scale shows the dialog where one can
select the minimum and maximum limits in both counts ¥ Enabls fixed Y-scale
and physical units for the fixed scale.

Fized Y-scale x|

Enter a fixed full zzale for the graphs:

When all parameters are set as desired, press the [OK] Minimum simum
button to keep them as default parameters for the ODV ~ Phwsicalunits |15 [15
graph windows. The other buttons are used to [Export] Counts [32767 [z2767
parameters to a file and [Import] them from this file
afterwards. You can also reset the current parameters ok I —
indicated in the dialog to the default ones with the button
[Default].

Add Data |

Adds a new data set to the graph window. The same as File->Add Data. A new file is selected with the
standard Windows File Open dialog.

File Info |

Displays the general information stored in the header of the current data file. The operation is not
available for ASCII text files and for the files with SMR extension.

10.6 The ODV Toolbar

For more convenience pressing the corresponding buttons on the ODV toolbar can perform the most often
used operations with the graphs. The following operations are supported:

= Open file. Lets the file to be opened with the standard Windows File Open dialog. The same action is
provided with File->Open of the main GeoDAS menu.

@ Add Data. Adds a new data set to the graph window. The same as File->Add Data of the main GeoDAS
menu.

el Capture Graph. Saves the graph image to a BMP, JPEG or PNG file. A destination directory as well as
the file name is selected with the standard Windows browser. The same as File->Capture All.

# cut Graph. Selected graphs are removed from the active window and are placed to the clipboard. The
same as Edit->Cut.

Copy Graph. Selected graphs are placed to the clipboard without removing them from the active window.
The same as Edit->Copy.

B Paste Graph. The previously saved graphs are inserted to the current window from the clipboard. The
same action is provided with Edit->Paste.

= Scroll Left. Current graph is scrolled left.
= Scroll Right. Current graph is scrolled right.

+ Stretch Horizontally. The X-scale of the graph is changed in a way that the graph image is getting more
detailed along the X-axis.

*+ Compress Horizontally. The graph image is compressed along the X-axis.
T Scroll Up. Current graph is scrolled upwards. The operation is performed only if Y-scale is not centered.

+  Scroll Down. Current graph is scrolled downwards. The operation is performed only if Y-scale is not
centered.
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1 Stretch Vertically. The Y-scale of the graph is changed in a way that the graph image is getting more
detailed along the Y-axis.

x Compress Vertically. The graph image is compressed along the Y-axis.
k7 Reset. Performs the reset of graph view to the original one.

H crid Type. Changes the grid type (solid/dotted/no grid).

{1 Y-axis Units. Changes units of the Y-axis labels.

{— Normalise View. The view of X and Y-axes is normalised. Labels are displayed in the format suitable for
printing the graphs.

b Graph Options. Pressing this button launches the ODV setup dialog. The same action is provided with
View->Options.

10.7 ODV Hot Keys

Pressing the corresponding keys on the keyboard can also perform some operation with the graphs. These
hot keys are summarised in the following table below.

Key Action

1,2,3,4,5,6 Number of component to be displayed (if exists)

Tab Show next component: only 1st, only 2nd, ..., All separately, All overlapped,
only 1st, ...

Arrow Up Stretch the Y-scale

Arrow Down Compress the Y-scale

Arrow Left Shift the graph left, if not selected

Arrow Right Shift the graph right, if not selected

+ (plus) Stretch the X-scale

- (minus) Compress the X-scale

Arrow Left Move the pointer left to the next sample, if selected

Arrow Right Move the pointer right to the next sample, if selected

G The type of the grid (solid/dotted/no grid)

D Separation of the graphs

U Units of the Y-scale (Counts/Values/None)

You can perform the operations of scrolling and scaling (compressing/stretching) the graphs faster if you
press and hold the key Citrl, Alt or Shift while pressing the corresponding hot keys used for scrolling and
scaling.
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11 Data Analysis
The Data Analysis part of GeoDAS has

been developed by GeoSIG especially T li — o T
for the strong motion, earthquake [E0 Mo |y | ORNEE URRE W IE R

engineering and civil engineering data _;[ El Uty (1) ﬂ| JE||E| - | - | “l*"l T |

analysis. e Lowpass Filker
U& Note that the analysis functions F H‘g“'?ass Filter  27.02.1997 10:59:14.870 Length: 5
work in the registered GeoDAS g ff':e'”et_cmectm” ment: GSR-16_S/n: 19970 Pre-eve
versions only, which have the correct Dmt el =ti

nonzero registration number. Differentiation
Wectar Sum

CAY
Time-domain Filkering
Effective Values

11.1 Data Analysis Menu

All supported math functions and other 0.40|

operations related to the data analysis Damping

are combined in this menu. o DUDBE Powerspectra t il L b
FFT Magnitude

The operations are performed with the 032 Terzband Spectra

graphs (data sets) shown in the current 040 Response Spectra

ODV window. When the first math

function is applied to the original data :3 0.0s
set, the current ODV window is splitted

up in to two parts: the upper one -0a
displays original datasets and the lower
one displays the analysed data. When
the next function is applied, the lower _— ]

part of the ODV window is updated with File: EL_CENT.GSR Dati Template 1: kest
results of the last math operation. = g SD0L Fesk 805,00 mmisat16785  Template 2: C-copy
Several previous results are kept in a E 5 ; e e
stack and therefore one can always cancel the results of the latest math operation and to return to the
previous analysis results by running the Undo item of the Analyse menu.

Rur Bakch
Farameters. ..

Manual Event Check. .. . . ) g . . .
Save Current Wiew as Template. ..
Delete Templates. ..

Templates

& Mathematical operations are applied to selected graph(s) or to the all graphs of active window if no one
data channel is selected.

If there were more than one data set in the original ODV window, you can quickly view list the original data
and the results of analysis by pressing the arrow buttons at the left side of the graph windows.

Some math functions (filtering, response spectra calculation) have one or more parameters, which can be
adjusted by user prior performing a requested function, whereas some other functions (vector sum,
integration) have no parameters. If the function has

parameter(s), the corresponding dialog appears after EEREEIEEE X
splitting up the ODV window but before the operation. For
instance, one can specify the cut-off frequency when -ttt fequency. Hz [eo

filtering the data. When all required parameters are
adjusted, press the button [OK] to perform the requested
operation. Pressing the [Cancel] button cancels the 0k, I Camzal
selected operation and closes the lower part of the current
ODV window. If the option Always use the current
parameter by default is selected then the specified cut-off frequency will always be used by default for the
current operation and the Filter Parameters dialog window will not appear anymore. In such a case the
default parameter(s) can be edited through the menu item Parameters. It opens the dialog window, which is
used to select an analysis function for adjusting its parameters.

[~ Alwaps uze the current parameter by default

A sequence of analysis functions can be EIENELTERIRHTRLEIFEE) ST x|

fixed (saved) to apply later on to any set _ _ _ _ _
of the input data. For instance, the Select the function from the list and click the button to edit the default parameters:

following math operations are applied B

one by one: the baseline correction, -
filtering, integration and the spectra Exit
calculation (FFT  magnitude). Left —l

B azeline Correction
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clicking now the title of the analysis part of ODV window opens the context menu, which allows to Set batch
of the performed math functions in a way that they are saved for a future use.

“yiTotal: 1 Graph |0 x
o]

|
File: MULO9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec (5169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Postevent: 15 sec
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= E
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File: MULD9A99.GSR Data type: FFT Maanitude. Points: 512, Overlapping: 1/2, Window function: HANNING
0.00035[ Peak: 00002790 ma*s at 8,98 Hz 1. Baseline Corrected using the whole data record
Z. Filtered (Highpass Filker), Foutoff = 4,000Hz
3. Integrated
4, FFT Magnitude. Poinks: 512, Owerlapping: 1/2, Window function: HAMMING
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The saved sequence of functions can be applied now to any input data by running the Analyse menu item
Run Batch.

The menu item Manual Event Check covers the specific functionality related to the seismic and OBE/SSE
described in the section Manual Event Check.

11.2 Functions of the Data Analysis

All mathematical functions supported by the program are listed in this section. The brief description of every
function is illustrated with an example. If the function has at least one parameter, the corresponding dialog for
setting of those parameters is shown as well.

Note that any combination of math operations is allowed, i.e. the program does not check the logic of working
with different kinds of datasets. For instance, one can apply the FFT magnitude function and then one can
perform the calculation of Cumulative Absolute Velocity (CAV), which is not correct logically and has no
practical meaning. Therefore the logic correctness of a sequence of math functions is solely the user’s
responsibility.

Several operations are valid only when applied to a particular kind of input data. For example, the CAV
calculations are correct only for the input acceleration data in g units.



GeoDAS_Manual.doc/03.09.2003 GeoSIG Ltd.
GeoDAS Software Manual Page 11-24

11.2.1 Lowpass Filter
A 6th order (3 times 2 order) Butterworth Lowpass Filter is applied.

User-defined parameter:
e Cut-off frequency in Hz

ETotal: 1 Graph 18] x|
E k|

File: MULO9A99.GSR Start: 09.04_1999 15:49:57 105 Length: 25.845 sec (5169 samples at 200 sps)

Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Post-event: 15 sec
R — ——— =
=
s E
= 3 g Cutaff frequency, Hz |4
= =
E £ .?13 I~ Always use the curent parameter by default
Y Ok I Cancel
5E
== : : : : :

1 . 1 1 1 1 . 1 1 1 . 1 1 1 1 . 1 1 1 1 il 1 1 1 1 . 1 1 1 1 il 1 1 1 1 . 1 1 1 1 il 1 1 1 1 |
1550 E|4 938 155005 542 1550008 145 15:50:09.750 15:80:11.355 Time 15.50:12.959
' |

File: MULD9A99.GSR_ Data type: Filtered (Lowpass Filter), Fcutoff = 4.000H=z
0.21| Peak: 0.1866 my at 15:50:07.435

0.21| Peak -0, oeof g at 15 50 10,330

E T D.DD%
= n2iE
R 021 Peak: 00423 g at 15:50:05.664
=2 E i
o = E e = -
= E f f f f i f 4 : i
_D 21 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1 H 1 1 1 1
15500 I:|4 938 155006 542 1550008 145 15:50:09.750 15:50:011.355 Time 15:50:12.95%

11.2.2 Hightpass Filter
A 6th order (3 times 2 order) Butterworth Highpass Filter is applied.

User-defined parameter:
e Cut-off frequency in Hz

5} Total: 1 Graph -10] x|
: B
File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec (3169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 5/n: 458 Pre-event: 10 sec Post-event: 13 sec
x40 E?E{i’__f__sﬁ'? rag ot 15:50:07.17 e . ' i
= (B S L L AL R —]
z E—, o DE ilter Parameters
_-ln _i g :_ Cutaff frequency, Hz 100
= = E
B E D-Df I~ Always use the curent parameter by default
= _49E
7 = 491 . . . (n] 4 I Cancel
E £ DDE i ¥ “““wﬁMWW
—4.9E_||||-||||E||||E||||E||||E||||:||||:||||:||||:|||||
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3 5| _Peak: 4. 666 s g 2t 19:50; 07.199
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1990 EI4 938 19:80:06.5942 19:80:08.146 15:80:09.750 19:80:11.352 Time 15:80:12.853
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11.2.3 Baseline correction

This function performs a baseline correction over the whole data set. The correction method can be one of
the followings:
e Using PreEvent samples only. This calculates the average signal level in the pre-event time and
subtracts this from the entire data signal. User specifies the number of pre-event samples.
e Using the whole data record. Default method. This calculates the average signal level of the whole
event and subtracts this from the entire data signal.
¢ Using PreEvent samples then the whole record. This calculates the average signal level in the first half
of the pre-event and subtracts this from the pre-event part of the signal and then calculates the
average signal level of the rest of the event and subtracts this from the rest of the data signal. User
specifies the number of pre-event samples.

ETotal: 1 Graph ] |
X1
File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec (5169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Post-event: 13 sec
- A .9 Aeak 4631 g at 13 500?1?5 - - - !
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11.2.4 Integration

This function integrates acceleration data to the velocity or from velocity to the displacement. No correction
algorithms are used by the integration function; therefore better results can be obtained by performing the

baseline correction or by filtering the data prior to integration.

The result of a double integration (from acceleration to the displacement) must be analysed rather critically as

integration offset levels must be assumed to be zero.

ETotal: 1 Graph

i =] 3]
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11.2.5 Differentiation

This function performs differentiates of the original data set. It is used usually to convert the velocity
the acceleration.

ETutal: 1 Graph
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11.2.6 Vector Sum

This function calculates the vector sum of three data components.

=101 %]

File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25845 sec (5169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Post-event: 15 sec
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11.2.7 Cumulative Absolute Velocity (CAV)

This function calculates the Cumulative Absolute Velocity of the data by using one-second data windows, with
a specified integration level. Note that the input data must be in g units. Only in this case the calculations are
performed correctly. The CAV is presented in the units of mm/s.

User-defined parameter:
¢ Integration limitin g

S0 Total: 1 Graph =101 =]
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11.2.8 Time-domain Filtering

This function applies a window filter to the source data. The window type is one of the followings: Parzen,
Hanning, Hamming, Welch, Blackman, Lanczos or Gauss.

-0 x|
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11.2.9 Effective Values

This function calculates effective values of the signal by using sliding windows in the time domain according
to DIN 45669.

User-defined parameter:
¢ Time constant defining the sliding window length, in seconds
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11.2.10 Damping
This function calculates the damping factor and natural frequency of the input signal in the time domain.

“rjTotal 1 Graph - |0 =
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11.2.11 Power Spectra

This function performs a power spectrum calculation on the time series. The resulting function is normalised
in a way that it indicates how much power is per frequency interval. Input data array is divided into several
data chunks, each of them has the specified number of samples (power of 2). The chunks may overlap if
specified by the user. The FFT function is applied to every data chunk, and then the result is averaged.

User-defined parameters:
e Number of samples in every data chunk
¢ Overlapping factor: no overlapping, 50% or 67%
¢ Whether a window function is applied to the input time series, and if yes — which one
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Station code: CHL Instrument: GSR-16 S/n: 19970 Pre-event: 3 sec Post-event: 2 sec
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11.2.12 FFT Magnitude

This calculates the FFT Magnitude. The resulting spectra is normalised by 1/N factor. Input data array is
divided into several data chunks, each of them has the specified number of samples (power of 2). The
chunks may overlap if specified by the user. The FFT function is applied to every data chunk, and then the
result is averaged.

User-defined parameters:
e Number of samples in every data chunk
¢ Overlapping factor: no overlapping, 50% or 67%
e Whether a window function is applied to the input time series, and if yes — which one

ETutal: 1 Graph ;lglﬂ
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11.2.13 Terzband Spectra

This function calculates the peak values of the data signal when it is passed through the equally spaced
band-pass filters in the time domain. The type of peak values selected by user can be one of the followings:

e Max. Amplitude: The maximum value of raw signal is displayed (Max-Hold on raw signal)

e RMS Amplitude: The RMS value of the raw signal is displayed (RMS-Fast on raw signal)

e Max. Effective Value: The effective value function is applied to the raw signal before calculating of

the maximum value

e RMS Effective Value: The effective value function is applied to the raw signal before calculating
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11.2.14 Response Spectra

This function performs a response spectrum analysis on the data. The output data can be the Response
Spectrum Acceleration (RSA) or the Response Spectrum Velocity (RSV) or the Response Spectrum
Displacement (RSD). The user can select the integration method for RSV and RSD between integration in
the frequency domain and the integration in the time-domain. Integration in the time domain for RSV (double
integration for RSD) is performed prior to the response spectra calculation.

User-defined parameters:

Start (lowest) frequency of the resulting spectrum in Hz

End (highest) frequency of the resulting spectrum in Hz

Damping factor, always < 1, i.e. damping of 5% is specified as 0.05

How many points per decade are calculated in the resulting signal

Type of the output spectra and the integration method for RSV and RSD selected from the list

ETutal: 1 Graph
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11.3 Templates

Templates are developed for effective analysis of the big amount of similar data. Let us consider an example
for better understanding of this issue. Suppose we have many event files, which contain acceleration data,
and we need to analyse their spectra and to receive also the vector sum of every data file. Further all these
files shall be printed along with the results of analysis.

First step is to create the corresponding template using one data file. The required actions are listed

below:

1. Open the same file three times in three different windows

2. Apply the FFT Magnitude function with the required parameters to the input data in 2nd window

3. Close the upper part of window (Input data) and select the remaining results of FFT Magnitude by clicking
the graph canvas

4. Press the Copy button on the toolbar (or execute Edit->Copy), close 2nd window, activate the 1st window
and press the button Paste (or Edit->Paste). First window contains now the original graph plus the result
of the FFT Magnitude operation

5. Apply the Vector Sum function to the input data in 3rd window

6. Close the upper part of window (Input data) and select the remaining result of Vector Sum by clicking the
graph canvas

7. Press the Copy button on the toolbar (or execute Edit->Copy), close 3rd window, activate the 1st window
and press the button Paste (or Edit->Paste). First window contains now the original graph plus the result
of the FFT Magnitude and Vector Sum operations

8. Set the required order of graphs by using the arrow buttons at the left side of the graphs. For instance,
you would probably like to exchange graphs to have the result of Vector Sum at the top

Now you can adjust the properties of the graphs. For instance, you would probably like to set the option
Grouped for the Y-scale of the original graph in order to display all three components with the same scale.

The resulting window looks now as following:
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Now it is the time for a next step: to
save this customised ODV window MalEiEICIICE |

as a template. This is done with the
menu item Analyse->Templates->Save
Current View as Template. The dialog
Template Parameters comes up. The
window Structure of the template lists

FFT and/ectar Sum

Mame of the template

Structure of the template;

[

Graph 1. Analvsis Graph: Yectar Sum
laraph 2. Orginal Graph

all the graphs with their parameters, if
any. Enter a name of the template and
press the button [Save]. The newly
created template is stored with all

laraph 3. Analysiz Graph: FET Magnitude. Pointz: 512, Overlapping: 1.2, Wir

Cancel |

currently assigned parameters. This
name appears from now on in the list of 4| | ﬂ
templates under the submenu Analyse-

>Templates. The same dialog is used to

delete templates when they are not Copy Delete I

needed anymore. In order to delete a 4'

template, run the menu item Analyse-

>Templates->Delete Templates, select from the list a name of the template you wish to delete and press the
button [Delete]. The button [Copy] copies selected text strings in the window Structure of the template to the
system clipboard.

From now on the new template can be used to process and analyse the data. For instance, one can open
many data files at once and apply the template to all opened files by running the menu Analyse->Templates-
>FFT and Vector Sum. All data files in the current ODV window will be processed, the results of the FFT

Magnitude and Vector Sum operations will be placed to the same window and all the graphs are sorted
correspondingly so one can easily view them and take the printouts.

12 The Other Capabilities of GeoDAS

The general functionality of GeoDAS described in the previous chapters is used in most applications based
on GeoSIG equipment. But GeoDAS has also several special features, which are required for particular
applications or can be activated in some special cases only. Therefore the sections describing all these
functionalities are not included to the standard manual but can be provided as separated appendixes for the
special applications or by the user’s request.

Appendix E. Strong Motion Data Processing
Appendix F. Messenger of GeoDAS
Appendix G. Network Links of GeoDAS
Appendix H. Statistics of Communications
Appendix |. Monitor Mode of Operation
Appendix J. Event Checks

Appendix K. Station Map

Appendix L. Support for ADC boards
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13 Appendix A. Information on LSB

The Gain Position, Full Scale and LSB Value (Resolution)

The “LSB Value” (LSB = Last Significant Bit) represents the value of 1 raw digital count. The 12-bit recorder
describes maximum 4096 digital counts (+ 2048 digital counts) and the 16 bit recorder maximum 65536
digital counts (+ 32768 digital counts).

The LSB value is calculated by:

LSB =

R = 2 times full scale range of sensor
2(Number of Bits)

Enter the LSB Values for each channel and for each gain position. These values are given in the sensor
calibration sheet.

The typical LSB values for a velocity sensor and 12 Bit are:

Gain Position Full Scale LSB Value (Resolution)
Gain 0 + 100 mm/s 0.0488282 mm/s
Gain 1 + 10 mm/s 0.00488282 mm/s
Gain 2 +1 mm/s 0.000488282 mm/s

The typical LSB values for the acceleration sensor and 12 Bit are:
Range, g LSB Value

2 9.76563e-4 g
1 4.88282e-4 g
5 2.44141e-4 g

.25 1.22070e-4 g
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14 Appendix B. ASCII file format used by GeoDAS

If an ASCII data file is created by any external application for importing this file to GeoDAS for the off-line
data analysis the format of ASCII file must be compatible with one used by GeoDAS.

The main rules are listed below:
e An ASCII file must have the extension "txt";
e The four-string header shown in the example below is mandatory. The key words of this header must
contain underscore character instead of spaces between words (for instance, "Start_date");
e The data values of every component (data channel) are saved in separate column;
e The one-string title indicating the names of columns is mandatory. It must have the following format:
[Name of the 1st column] Component1,units Component2,units ... etc.
e The "Name of the 1st column" can be one of the following:
- Time is used for absolute times in the format hh:mm:ss.ms, example 1
- Time:sec is used for relative times (seconds from the start time), example 2
- Samples is used just to count the samples (string numbers), example 3
- The name of 1st column can be omitted, i.e. only component columns exist in the file, example 4
e If the unit names are "Counts", it is supposed that the data values are provided in integer format

(example 2)
===== Example 1
Station code STA
Sampling rate 200.0000
Start date 24.01.2002
Start time 22:59:58.824
Time Long., g Tran., g Vert.,g
22:59:58.824 -2.0704e-003 2.3823e-003 4.0054e-005
22:59:58.829 -2.0514e-003 2.3937e-003 3.4332e-005
22:59:58.834 -2.0685e-003 2.3813e-003 2.7657e-005
22:59:58.839 -2.0409e-003 2.3727e-003 2.8610e-005
===== Example 2
Station_ code STA
Sampling rate 200.0000
Start date 24.01.2002
Start time 22:59:58.824
Time:sec Long.,Counts Tran.,Counts Vert.,Counts
0.0000e+000 -2171 2498 42
5.0000e-003 -2151 2510 36
1.0000e-002 -2169 2497 29
1.5000e-002 -2140 2488 30
===== Example 3
Station code STA
Sampling rate 200.0000
Start date 24.01.2002
Start time 22:59:58.824
Samples Long.,g Tran.,g Vert.,g
0 -2.0704e-003 2.3823e-003 4.0054e-005
1 -2.0514e-003 2.3937e-003 3.4332e-005
2 -2.0685e-003 2.3813e-003 2.7657e-005
3 -2.0409e-003 2.3727e-003 2.8610e-005
===== Example 4
Station_ code STA
Sampling rate 200.0000
Start date 24.01.2002
Start time 22:59:58.824
Long., g Tran.,g Vert.,g
-2.0704e-003 2.3823e-003 4.0054e-005
-2.0514e-003 2.3937e-003 3.4332e-005
-2.0685e-003 2.3813e-003 2.7657e-005
-2.0409e-003 2.3727e-003 2.8610e-005
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15 Appendix C. Triggering algorithms used by GeoDAS

Several algorithms are used by GeoDAS to declare an event trigger for every monitored data channel
received with data streams. They are handled by the Data stream manager and can be set through the main
menu Settings -> Data Streams.

1. Absolute Level Exceeding

This algorithm permanently compares the signal amplitude to a threshold value. The trigger is declared when
the amplitude exceeds the pre-set threshold value. This algorithm is the simplest one. No data averaging is
performed and no additional conditions are set. Every single sample of high amplitude can cause activation of
the trigger. Therefore in order to avoid false triggers due to accidental spikes it is recommended to filter the
signal to remove harmonics of high frequencies before analysing this signal by the triggering algorithm. Other
important issue is that the DC offsets from all data channels must be continuously monitored and removed.

2. Algorithm based on STA/LTA ratio

The STA/LTA (Short Time Average/Long Time Average) ratio trigger computes the short term and long term
averages of signal. When the STA exceeds a pre-selected multiple of the LTA, the event is declared. The
advantage of this trigger type is that the trigger sensitivity adapts to the seismic background signal. With an
increasing noise level the trigger sensitivity decreases and therefore less false triggering occur.

To use the STA/LTA ratio trigger, the following information must be supplied:

- the short term time period,;
- the long term time period (may not be set smaller than the STA);
- the ratio of short term average to long term average which will declare an event

The probability of having a false trigger due to noise can be minimised if a long STA averaging time is
selected. Obviously, the STA should not be chosen longer than the shortest event of interest. In addition, the
STA should be shorter than the block of pre-event data stored in the Pre-event Memory. If not, the initial
portion of an event may not be recorded.

The average period for the LTA should be chosen short enough to adapt to any changes in the level of
background noise. However, the LTA time should be long compared to the STA time, otherwise, the LTA will
adapt to an event as if it was simply a change in the background noise level.

3. Algorithm based on Cumulative Absolute Velocity

It is supposed that the incoming data channels deliver acceleration in g units. The Cumulative Absolute
Velocity (CAV) is computed for only those 1-sesond intervals where peak acceleration is greater than an
integration limit (usually 0.02g) using the following algorithm:

CAV (t) = Integral from 0 to t [abs(a) dt ], where

a - is the sampled acceleration in g;
dt - is the sampling interval in sec;
CAV is counted in g-sec.

The important parameter required for the analysis of continuos data streams is the total time interval to
calculate the CAV, which is specified as last N seconds of received input data.

Other parameter, which must be specified for this algorithm is the integration limit mentioned above. For
most of application the default value is 0.02 g.

The last parameter is the CAV threshold itself. When any calculated CAV exceeds this threshold value, an
event is declared.
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16 Appendix D. Format of the status files

GeoDAS creates few status files during its continuous work with the configured stations. These files are
described below.

16.1 Results of the instrument self-tests

Location GeoDAS_home_data_directory\StatusFiles\StationInfo
Filename Selftest_Results_yyyy.csv where yyyy is the current year
Format CSV (comma-separated values)
Structure The results of every test are packed to the single line, which consists of the following data:
1. Station name. The name of tested station (instrument)
2. Whether the test was performed: either ‘Tested’ or ‘Test Error’
3. Date of the test completion
4. Time of the test completion
5. Results of tests for Analog part, Hardware, Clock, Voltage, Memory. The results can be

Ok, Error, Warning or Skipped. In the last case it means that the corresponding test
action was not selected by user and therefore not performed

Error and Warning flags in hex format

Description of the code returned by the test command. It is “Processed OK” if the test
was performed correctly, otherwise an error description is given.

No

Example

Station;Result;Date; Time;Analog;Hardware;Clock;Voltage;Memory;Error Flags;Warning Flags;Test Result Code;
TEST2;Tested;24.04.2003;21:31:17;Skipped; Ok; Ok; Ok; Ok;[000000000000];[000000000000]; Processed OK;
TEST1;Tested;24.04.2003;21:34:50;0k;0k;Ok; Ok; Skipped;[000000000000];[000000000000];Processed OK;
GBD;Tested;05.05.2003;21:38:13;Warnings;Ok;Ok;Ok;Ok;[000000000000];[180000000000];Processed OK;
TEST1;Tested;12.05.2003;21:37:15;0k;Ok; Ok;Warnings; Ok;[000000000000];[000000002000]; Processed OK;
GSR18;Tested;12.05.2003;21:40:14;0k;Ok; Ok; Warnings; Ok;[000000000000];[000000002000];Processed OK;

16.2 Status file of the annunciation actions

Location GeoDAS_home_data_directory\StatusFiles\Annunciation

Filename Events_<annunciator_name>_yyyy.csv where yyyy is the current year

Format CSV (comma-separated values)

Structure The information about every annunciation action (event) is written to the single line, which

consists of the following data:

1. Date of the event

2. Time of the event

3. Site (station), which the event belongs to. If it is an ‘internal’ event of annunciator (e.g.
the declaration of an alarm), the annunciator's name is given here. Otherwise it is the
name of a station connected to annunciator and the number of channel for this station
Event description

Error status of all stations connected to annunciator, their AC power errors and the link
errors. The symbol dash () means NO ERROR state, the asterisk () indicates an
ERROR. There are 8 characters in the line. They correspond to 8 annunciator channels,
from 1st to 8th. For instance, the record --*----- means that the station connected to the
3rd cahnnel experinces an error

6. Status of four annunciator alarms: TRIGGER, OBE, SSE, ERROR (from left to right)

S

Example
Date;Time;Site;Event;Status;AC power;Link;Alarms;

16.3 Lodfile of the instrument errors

Location GeoDAS_home_data_directory\StatusFiles\StationInfo

Filename StationErrors_Current

Format CSV (comma-separated values)

Structure The information logged to this file is eaxcly the same as shown in the Stations: General

Information window. The error and warning flags are placed at the end of every status line.
Every new status line is added to this file when the error status of a particular station is
changed.
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17 Appendix E. Strong Motion Data Processing

The GeoSIG GSR-18 instruments can provide parametric information containing the peak values and
spectral characteristics of the shaking parameters. This information can be used to estimate the intensity of
the shake in those points where instruments are located and to create a distribution of these parameters
throughout the area monitored by several or many instruments. Such a processing is performed by another
application and therefore GeoDAS is only responsible to acquire the parametric information from all
configured stations and to deliver this information to that application.

The main processing parameters are configured with the following dialog, which is launched from the main
menu Settings->Strong Motion Data. As one can see from the picture, there are two ways of data delivery

to a rocessin

L P 9 Strong Motion Data Processing
application. The strong _
motion parametric data ErEiErE) et s Default

¥ Generate reports in the directon |\'\F|F|1WS\IncnmingF|epnrts

(reports) can be saved to
a local file in a directory
on user's choice or/and
they can be send
directly to the
processing application
through Windows
sockets. Press the
button [Browse...] to
select a directory and the

Browze. .
Canfigure. ..

|.-’-‘werage value af =, % ﬂ

¥ Send reports to the configured Rapid Response server(s)

Ok, |
Cahcel

Components of parametric information to be uzed for mapping

[rata Sinulation
[¥ Sirulate strong motion data reports according to the conditions listed below

Time Scheduls
Total number of simulations Ell

Time of the first simulation, HH:kk |12:00

Sirulation Type
™ Sirmulate the strong motion reports intemally
" Send simulated reports as SMS messages

Mote: SMS Manager must be get up cormectly

button [Configure...] to Simulation repeat interval, hours |24—
configure the module
“SM Data Source” as it is
described in the
Appendix  G. Network
Links of GeoDAS. This
module is responsible for
delivering the parametric
information to the ! J
consumers. The vertical
component of parametric

Drestination phone number |

Duration of the events, seconds &0 {+ Reports are simulated by the stations

Send parameters to | Al Stations hd Send

Diztribution Type

EVT sending interval, seconds

Station Locations

" Use the el configuration of the statiors &+ Random distribution throughout the area of monitoring

(" Station information iz taken from the file: " Gradient distribution towards an epicenter

Direction of a zeizmic wave propagation, deg

Parametric Information

inf fi : t d - RSO at RSD at RSD at RSD at
Information 1S not use PGA. g i BODHz,  333Hz 200Hz,  111Hz
for estimation of the Emes cm cm em &m
shake intensity. But you Absoluts masimum |04 [5 [ 25 [5 [3
can select how the

, Abselute minimum — [0.09 [ 0.2 0.2 1 E
horizontal components
are used: either average [ Load parametric information from the file | J

value of x,y is taken or
maximum of them.

As a rule, the most important parametric information is generated under real conditions rather seldom (such
as in case of a strong earthquake), it is important to provide the simulation options for a data processing
application. The dialog window shown above lets you simulate the parametric information in a flexible way.
First activate the option Simulate strong motion data reports... and the other controls become available.

It is assumed that many instruments are installed in the area of monitoring. The simulation takes also into
account that the parametric reports are delivered to GeoDAS with SMS messages from the stations. The
selection of Simulation Type depends on what must be achieved by this simulation. If the main purpose is to
test the data processing algorithm, then GeoDAS can simulate the reports internally. If it is important to test
also the receiving part of the system, one can simulate the reports and send them out by SMS with the
GeoDAS SMS Manager. The third type of simulation allows the functionality of the instruments installed in the
field to be tested. In order to do so, you have to set all the other simulation parameters and send them to the
instruments of your station network by pressing the button [Send]. Note that there are two options available:
you can either send the same parameters to All Stations or you can also send specific parameters to any
single station by selecting its name from the list. The stations will perform the simulation at specified
time.
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The Time Schedule specifies the time of first simulation as well as the time interval to repeat this action
and how many times the simulation must be performed. The other parameters are the total event duration
and the time interval to send the EVT (event detected) messages.

The Station Locations can be either the real ones, i.e. the locations of the existing configured stations
can be used for simulation or you can specify any model configuration of the station with a configuration
file. The file is selected from any directory with the browse button [...]. The format of this file is the same as
described in the Appendix K. Station Map for the file all_stations.Ist.

You can also choose between the random resulting distribution of shaking parameters and the gradient
distribution. In the last case the direction of the seismic wave propagation must also be set.

With the last group of controls one can set the lower and the upper limits for the following parametric
information: PGA (peak ground acceleration), PGV (peak ground velocity) and the spectral displacements
at four different fixed frequencies. You are fully responsible for the correctness of this information. GeoDAS
accepts any data without special checks and generates the random values for all stations within the specified
limits.

If it is necessary to provide some fixed customised parametric information for simulation, one can create a
text file containing this information for all configured stations, enable the option Load parametric
information from the file and enter the name of the prepared file or select it wit the browse button [...].

When all parameters are set correctly, simply press the [OK] button to save them. If you have enabled the
simulation option, then the first simulation will be performed at specified time.

UE The strong motion data processing options of GeoDAS are adjusted currently for the GeoSIG Rapid
Response Mapping application. Please contact us in case of any questions related to this application.
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18 Appendix F. Messenger of GeoDAS

This is a tool, which is used to deliver different types of information from GeoDAS to the subscribers. Two
ways of delivery are currently supported: email and SMS (short message service).

UE™ In order to provide the SMS service, any GSM modem must be connected to a serial port of the
computer. Short messages are sent through this local GSM modem only. Sending SMS through the public or
restricted Internet services of GSM providers is not yet supported.

IE™ while sending an email out, GeoDAS does not connect directly to the POP3 and IMAP email servers. It
utilises instead the MAPI service provided by the default email client installed in Windows. Therefore if order
to use this functionality, you have to configure first any email client (such as Microsoft Outlook Express).

Parameters of the GeoDAS 5
Messenger are adjusted with the = General Settings
fOIIOWing dialog, which is launched IV Provide SMS service through the GSM modemn at IEDM1: 'I Metwork SMS are enabled Corfigure... I
from the main menu Settlngs' ¥ Provide e-mail zervice through the Microzoft Meszaging 4P, MHetwark emails are digabled Corfigure. .. I
>Messenger. —

Test Functionality of the Messenger. ..
Check the options of the General = i claneous
Settings to enable the ¥ Emailthe system Logfle protocol dailpto [C:\GeoDAS_DATANEMAIL_Listlst

corresponding service. In case
you enable the SMS service, the
communication port where GSM
modem is attached to must be
chosen from the list. ]

[ Scan for SMS delivered by anather application ba the local directan
[E\GeoDAS_DATAMaps =l

Cancel |

Messengers of the different instances of GeoDAS located in the different computers can exchange with the
data. Those messengers, which do not have the corresponding services enabled, still can send the emails
and SMS by forwarding them to the “master” Messenger. In this case both master (which has the services
enabled and can provide them) and the slave messengers (which have the corresponding services disabled)
must be configured for the network communication. Press the button [Configure...] for the corresponding
service to perform such a configuration.

The functionaliy of the Messenger can be i

tested at any time. Pressing the button L Seres

[Test Functionality of the Messenger]
launches the following dialog. Send SMS ta |+?SD252EI 16 of 138 chars Send |

In order to test the SMS service Test 5MS message
functionality type any text message (up to
138 characters) and the mobile telephone
number. Then press the button [Send]. If

the message arrives everything works [ TestMAFI Functionality

correctly. Make surs that MAP services iz available and all the settings for the default
e-mail client are corect:

In order to test the email service Send test emailte: | [info@GeoSIG.cH

functionality type the e-mail address :

where you can receive a message from ¥ Attach file IE:'\Program FileshGenlbShEealhs exe J

and press the button [Send test e-mail
to:]. You can also attach any file to your Fleazse nate that if you have just enabled the SMS ar Email

test e-mail. servic_e, wou have to restart Geu:quf'l.S prior to the test in order

to activate the cormesponding service.
There are two more miscellaneous
options in the Messenger Setup dialog. You can enable sending the system Log protocol by email daily.
The list of subscribers containing the destination email addresses is selected with the browse button [...].

The format of files containing email addresses and the mobile telephone numbers for sending the SMS
messages is described below.

The other option specifies an alternative method of delivering the SMS messages to GeoDAS. Usually it
receives the SMS directly from GSM modems. But they can also be delivered in any other way, for instance,
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through the FTP or HTTP service and received by another application. Further all these messages are
dumped into the files and GeoDAS picks them up from there. This will take place if you enable the option
Scan for SMS... The directory where the files are kept is selected with the browse button [...].

Address Files of the GeoDAS Messenger

Messenger of GeoDAS works with two types of messages: emails and the SMS messages. The names of
the lists of recipients must be provided for every type of messages in the corresponding setup dialogs. These
lists are simple text files.

Every line of the list of e-mail recipients must have the following format:
<Name of the Recipient> <its@email.address.com>

For instance:
GeoSIG_Info_Service info@RGeoSIG.ch

The name of recipient is optional.
The lists of email recipients must have the extension “LST”.

Every line of the list of SMS recipients must consist just of the telephone number of a message recipient.
International format of phone numbers is preferable

The lists of email recipients must have the extension "PHN".
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19 Appendix G. Network Links of GeoDAS

GeoDAS can communicate to other instances of itself as well as to other applications developed by GeoSIG
through Windows sockets. In order to set up the network communication parameters of GeoDAS the
following dialog must be launched from the main menu Settings->Remote Links.

First you have to select the option Enable X

network communlcatlon to the remOte ¥ Enable network. communications b the remate applications

appllcatlons’ then the Other ContrOIS become — Local zettings of thiz application ————  — Mew remote application:

aVa”able. Metwark name GeoDas_wiwil Metwark name IHHMapServer2

. . Paszwaord I ***** Password I ********

The following parameters must be specified for

both local and the remote GeoDAS IPASNIEss [12.1681.22 IP Address [192168.1.29

applications: network name of the application, Tl e e g =S e [10240 Connect trough the port[10241

password to access it and the IP address of ¥ Accept requests from configured applications anly Connection timeout, sec |4D

the com puter where the application resides. [T Support datagram broadcasting, pork |1U241 Inactivity imeout, sec 600

o . ~ Canfigured remate applicati
If it is supposed that the local instance of ks 'emaplpma o | : | | 4dd
. N IP &5dd P Conn.T0 | Inactivity TO

GeoDAS will accept the requests from H:amzps.awen T2 681 21 10;?:2 i nacg\éléy Remove |

remote instances of GeoDAS and/or from other g:ggig-g\ﬂ% ]gg]gg]]? ]ggjg jg ggg =

applications, simply enable the corresponding T2 192168132 10240 40 50D

option and enter the port, which will be used by ol G o

the remote applications to connect to this local GeoDAS_RR3TS 182168113 10240 40 E00

GeoDAS. You can also apply the restrictions for el |
ance

the remote requests by enabling the option
Accept requests from configured
applications only. This means that only those applications listed in the Configured remote applications
table will be accepted to connect. The option Support datagram broadcasting is required to be enabled if
you are going to forward the information provided by data streams to the remote applications. Refer also to
the issue Processing Stream Data for more information.

Except those settings, which were mentioned already, the following parameters must be specified for every
remote application: its server port and two timeout intervals. If a connection is not established within the
Connection timeout interval, then GeoDAS retries to connect. If there is no data transfer through the
existing connection during the Inactivity timeout interval, this connection is closed by GeoDAS.

When all the parameters for the new remote application are set correctly, you can add it to the list of
configured applications by pressing the button [Add]. In order to remove a remote application form the scope
of network communications, select it from the list and press the button [Remove].

Press [OK] button to save all the changes you made and to exit from the configuration of the network
communications. Note that you have to restart GeoDAS in order to the new settings take effect.

If you have the remote applications configured with the above dialog, you can specify the details of network
communications between the program modules. This procedure is performed locally while configuring the
corresponding module. For

instance, if you would like the local [Elldal SR e Tt 1 e o o BTy T T x|

Messenger of GeoDAS to Double click an item in the list to select v 2 b data fram th f licati
. ouble click an iterm in the list to select or coept data from the remote applications:
eXChange with the SMS messages dezelect it Selected itemsz are marked with

with the Messengers of the remote asterisks " Fram any one successfully connected
GeoDAS, press the correspondlng [~ Data are sent ta the selected applications: @ Orly from those selected in the list below

button  while configuring the
FiRkapSerer at192.158.1.21:10242ﬂ *RARMapSerer at192.158.1.21:10242nﬂ

Messenger. The following dialog GeoDAS_EWTS at 192.168.1.15:1024 GeoDAS_EWTS at 192.168.1.15:1024

will appear. GeoDAS_RRTTS at 192.168.1.11:102 GeoDAS AR1TS at 192.168.1.11:1024
GeoDAS WhW2WS at 192168.1.3210 * GieoDA5 WA ZWS at 192.1 1.:::2;1[

Here you can specify whether the GeaDAS HSTWS ot 192.168.1.23102 GeoDAS HI1WS at 192.168.1.23:102

information is sent to and/or Configure ||—|DK Cancel |
received from the remote

applications by enabling the
corresponding options. The remote applications configured with the described above dialog are listed in both
sending and receiving lists. Those applications selected for communication must be marked with asterisks
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by double-clicking their names in the list. If you have decided to accept the data from any application, which
is connected to the local GeoDAS successfully, then no selection is required in the receiving list.

The button [Configure] brings you to the procedure of configuration of the network communications, which
was described above. Press the [OK] button to save all the changes you made and to exit from the
configuration of the network communications of a local program module. Note that you have to restart
GeoDAS in order to the new settings take effect.

#E™ The same dialog is used to configure any other modules, which participate in the network
communications.
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20 Appendix H. Statistics of Communications

GeoDAS can acquire some statistical information while communicating to the configured stations. This
information can be used to optimise communication parameters for the purpose of debugging. Statistics
setup launched from the main menu Settings->Statistics allows this feature to be activated.

20.1 Parameters of the Statistics

If you enable keeping the statistics of
communication, the other options become
available. Statistical information is kept in the ¥ Enable keeping the stafistics of communication

Statistics Setup x|

file, which is updated every update interval r Time Intervals Detailed Information
minutes, i.e. the new line of information Update interval, minutes [60 I File dowrlaads
Containing data for the above period is added Report interval, hours |24 ¥ Logins ta the instruments
to this file. As soon as the !'epOI"t interval Keeping interval, days |3E| [ Feceived SM3 [if supported)
has elapsed, the total statistical figures are

calculated, the file is closed and the new file - EmaiMessages

is created. The Completed file is sent by €- Iv Send perindically by email the statistics of commurnication

mail to the subscribers according to the List
of recipients if the option Send
periodically... is enabled. Statistical files are
kept on the hard disk as long as specified Messenger Setp.. | ok ] Corcl |
with the keeping interval parameter.

List of recipients IE:\PHDGDATA\GeoDAS_D.t’-‘«TA\EmaiI_aII.Ist _l

You can also specify whether more detailed information must be gathered and send by email (if enabled) by
selecting the following options: information on file downloads, on logins to the instruments and about
received SMS if your instruments support them.

The button [Messenger Setup...] provides the same functionality as the menu item Settings->Messenger.
Pressing the [OK] button saves all the changes you made and exits from the Statistics Setup. Note that you
have to restart GeoDAS in order to the new settings take effect.
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20.2 Statistics Window
Statistical information, if enabled, is displayed in the following information window:
I#t1 Stations: Statistics of Communication -0l x|
Stakion Logins | Online Time Downloads Transfer Rate, bps Get Channel, sec Connect, sec Failed Logins | EWT Message | FIL Message | SOH Message |
RRSTZ 12 173 2(3K)-2(5K) 195/23z2i216 &/al5 B0/64/62 0-0 310 312 1-1
RRSTL 1-1 79 2(10K)-2( 10K) 244i244(244 71717 42142142 0-0 0-0 0-0 1-1
0.0 £ 0{03-0(0) 0joia ofajo ofajo 1-1 0-0 0-0 0-0
COpen Statistics...

Mekwark: Links

Statistical information displayed in the window is described below:

Station The unique station name, which is entered while adding a station. This name is used by
GeoDAS only and is not stored in the instrument memory

Logins Number of successful logins to the instrument. The first value is a number of logins during
the current update interval. The second value is the total number of logins during the
report interval. The same style of indication is applied to the number of downloads and
messages (see below).

Online Time Total time interval when GeoDAS was logged in to the instruments. Indicated in seconds

Downloads The number of downloaded files and their total size

Transfer Rate

The rate of data transfer from the instrument. Three values are indicated: minimum,
maximum and the mean value over the report interval. The same style of indication is
applied to the next two columns

Get Channel | Three values (minimum/maximum/mean) indicate how long GeoDAS was waiting for a
free communication channel to lock it and get an access to the current station. Indicated
in seconds

Connect Again three values display how long it was taken to dial out (in case of a dial-up channel
only) and to connect to the instrument.

Failed Logins | Number of attempts to login to the instrument, which failed

EVT Message | Number of EVT (event detected) messages received during the current update interval
and the total number of them received during the report interval

FIL Message | Number of EVT (event completed) messages received during the current update interval

and the total number of them received during the report interval

SOH Message

Number of SOH (state of health) messages received during the current update interval
and the total number of them received during the report interval

GeoDAS resets the statistical information each time when the report interval elapses.
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21 Appendix . Monitor Mode of Operation

The monitor mode is used in multi-computer configurations only. A GeoDAS application installed as monitor
can control other GeoSIG applications and can provide general information about them to the subscribers by
email an/or by SMS messages. In order to install GeoDAS in this mode you have to choose it during the
Application Installation. Note that GeoDAS cannot communicate to the instruments if it is installed in the
Monitor mode

The other instances of GeoDAS communicate to the Monitor through Windows sockets and therefore the
remote links must be configured.

GeoDAS displays the following information windows in the Monitor mode: Logger, General Information and
the Statistics of communications (if enabled). Additionally one more information window becomes available:
Network Monitor.

21.1 Network Monitor Setup

The parameters of the Network Monitor are set with the setup dialog, which is launched from the main menu
Settings->Network Monitor.

First Enable network monitor, then the other options become available. The applications to be monitored
are selected with the standard dialog of the network module links, which is launched with the button
[Select...]. The Network monitor x|
periodically checks the status of

applications, according to the time = [ Enable Metwork Maritor

interval, which is set in the dialog,. The — General S attings
status information is also logged to the &pplications to be monitored [zelect in both lizts of the remate links)
status file at specified time as often as
it is set in the same setup dialog.

Time interval o check the statuz of applications, seconds IEU

Laq the current statuz of applications o a status file every I?‘ dayz) at ID‘I a0

The Network Monitor can send

information about monitored - Status Natifications

applications by email and/or by SMS if ¥ Send the SMS notification if an application doss not respond within ISD miriLtes
the  corresponding  services are Lt ot reciniornts Eoomes T J
supported and enabled. Press the S esp Bt L e
button [Messenger...] to make the ¥ Inform by e-mail f an application doss not respand within: [60 hinutes
required settings of the messenger List of recipients [C-\temp EMAIL_List it _|

options. You can select to send an SMS

notification message if any monitored [ Email every status file with the logged status of the applications

application does not respond within the List of recipients | _|
specified time interval. The list of
recipients can be in any directory. It is re—

ger... | Q. | Cancel I

selected with the browse button [...].
The same notification can be send by
email also with more detailed information attached. The status of applications can be also send by email
periodically if the corresponding option is activated.
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21.2 Network Monitor Window

The following window appears in the screen when the Network Monitor is activated. It displays the information
described below.

Status of the Applications

IP Address Last Restark Last Heartbeat OffLine | Met Modules Free Memor |

=0l

HDD Space, Mb |

Physiemory, kKb | WirMemory, Kb |

Connections

# RRMapServerl 192.168.1.21 17:57:28 15:03:46 3 min 3 1 T3% 70564 of 261552 2053488 of 2097024 13315 of 17351
GeoDAS_RRITS 192,168,111 17:54:27 15:03:46 Mone 4 5 T2% 35756 of 129456 2019816 of 2097024 17667 of 19091

# GeoDAS_RRZTS 192,168,1.12 Unkniown Unknown 3 min Unknown Unknown Unknown Unknown Unknown Unknown
GeoDAS_RRI1WS 192.168.1.21 17:54:24 18:03:46 Maorne 1 1 F3% 70552 of 261552 2021448 of 2097024 13315 of 17351

Net Name The name of the remote application as it is assigned while configuring the remote links.
The bitmap to the left indicates the status of application: green color - Ok, red color - does
not respond, orange color indicates that the request is being processed

IP Address IP address of the computer where the monitored application resides

Last Restart

Time of the last restart of the application. If the application never responded, then
"Unknown" is indicated. The same is for the other columns also.

Last Time of the last response from the application
Heartbeat
Offline Total time interval when it was not possible to communicate to the application

Net Modules

Number of the modules of the monitored application, which communicate over the
network

Connections

Number of connections, which are currently active

Free Memory

The percentage of the free memory

PhysMemory | The total amount of physical memory and the amount of free memory available. Provided
in kilobytes.

VirtMemory The total amount of virtual memory and the amount of the free virtual memory available.
Provided in kilobytes.

HDD Space The total amount of HDD space and the amount of the free space available. Indicated in

megabytes.
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22 Appendix J. Event Checks

The event files are analysed by GeoDAS in order to check whether they can be declared as seismic ones and

whether they meet the Operating Basis Earthquake (OBE) and Safe Shutdown Earthquake (SSE) criteria.

These checks are required for the applications of the Nuclear Power Plants (NPP) seismic instrumentation.

The main role of such instrumentation is the prompt evaluation of seismic response of the safety-significant

plant features after an earthquake. The analysis parameters are selected based on the following Standards

and the Regulatory Guides:

e NRC Regulatory Guide 1.12, “Nuclear Power Plant Instrumentation For Earthquakes”, Revision 2, March
1997

e NRC Regulatory Guide 1.166, “Pre-earthquake Planning and Immediate Nuclear Power Plant Operator
Postearthquake Actions”, March 1997

e EPRITR-100082-T2, “Standardization of the Cumulative Absolute Velocity”, December 1991

22.1 Event Check Parameters

They are set and adjusted with the dialog window launched through the main GeoDAS menu Settings ->
Event Checks. The parameters specified here are used for both manual check of single even files (Analyse
-> Manual Event Check) and for automatic check of the group of event files provided by several stations and
declared as the single seismic event.

Event Check Parameters x|
— Seizmic Check Parameters ——————  — Parameters of Calculation
';?‘]n;;;nttjggLé:gcrra?ztdt?:i;ﬂ!gwmg criteria Responze spectium range, Hz IEI.‘I -100 RSY calculation method:
Minimurn murber of sites tiggered |1 Frequency points per decade |4U % Integration in the frequency-domain
Time frame far all tiggers, sec |3 CaV integration limit, g IU-U25 7" Integration in the fime-domain
inirmurn duration of the event, sec |2  Atomatic Event Chacks
bax frequency of the FFT pesk. Hz I33 ¥ Ewvents recorded by the stations listed below are checked automatically for OBE and S5E
Station | #lam | RS& Limits | RSY Limits | Riesults of event chacks
— DBE/SSE Check Parameters —————————— v T1 RCd Imf F1 RSV Imf can be forced for the test
. - PLIpOSES:
{* OBEE Parameters ¢ S5E Parameters E Add Site... F1_RSV.Imf
. Delete Site F1_R5Y Imf -
— Frequency B ange g F1_RS Imf ¥ Force to Seismic
From To S Use for OBE and S5E Alatms F1_RSW Imf
i v Force to OBE
g F1_RS%.Imf
RS check rangs, Hz [2 [0 S Select RSA Limit File... F1 RSV Imf I Foroe to SSE
RSY check range, Hz I‘] |2 Edit R34 Limit File
I, Select RSV Limit File. .. and an event recorded by this station meets the OBE
ar Edit RSY Limit File n zignals are zent ta the all configured annunciators
— Abzolute Erceedance Limits
Horizortal  Vertical Piath o the limit files EGeoSIGiLimifies .| Edit Limit Files.. |

RisA limits, g ID'2 ID'2 ¥ Print reports automatically for the following types of events IDEE and S5E events j

RSY lirmits, mms |152.4 |'|52.4
CaY lirnits, s |1EEE|.E I‘IEEEI.E

Edit templates of the event check reports: First Fage... I [(ther Pages... |

0K I Cancel |

The first group of parameters called “Seismic Check Parameters” specifies the criteria used to check
whether an event is seismic one. Two parameters (Minimum duration of the event and Maximum
frequency of FFT peak) are applied to every event data file. The other two parameters are used during the
automatic analysis of several event files. In order to declare such event as seismic, the number of these files
must be equal or greater the Minimum number of sites triggered and all the event triggers must be
declared within a Time frame for all triggers.

If an event is declared seismic, it is checked for OBE and SSE criteria. The group “Parameters of
Calculation” sets several important parameters used for calculation of the response spectrum acceleration
(RSA), response spectrum velocity (RSV) and the cumulative absolute velocity (CAV) as these data used in
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the Boolean formula for calculation of OBE and SSE: OBE = (RSA or RSV) and CAV. The calculation

parameters are:

e Response spectrum range. It is fixed between 0.1 and 100 Hz. Both RSA and RSV calculations are
performed within this frequency range;

e The number of frequency points per decade is usually not more than 120. This parameter is also
applied to both RSA and RSV calculations;

¢ One of two RSV calculation methods can be selected: as the input data is acceleration, the integration
to velocity can be performed either in the frequency domain or in the time domain;

e CAV integration limit can be adjusted too though it is not required for the standard applications because
the default value of 0.025g is specified by the Regulatory Guide 1.166 based on EPRI TR-100082.

The group “OBE/SSE Check Parameters” specifies two sets of frequency ranges and the absolute limits for
OBE and SSE. Click the corresponding radio button to switch between these two sets of parameters. The
event meets OBE or SSE criterion if at least one CAV component exceeds the specified limits and if at least
one component of RSA or RSV exceeds their limits within the specified frequency range interval. The limits
are set separately for horizontal and the vertical components.

The group of parameters called “Automatic Event Checks” is used for this type of checks only. First of all,
enable the automatic checks by setting the option Event recorded by... Then the other parameters can be
adjusted. Only those events recorded by the sites (stations) listed in the table will be checked automatically.
The list of stations indicates which limit file belongs to which station and whether the results of event check
of a particular station are used to generate the OBE and SSE alarms. The list of stations is edited through the
context menu. The limit files are selected also with this menu from the directory specified as Path to limit
files. Please refer to the section Editor of Limit Files for more information about these files. The editor is
launched directly from the Event Check Parameters dialog by pressing the button [Edit Limit Files...]. The
results of event checks can be forced to positive for testing purposes by enabling one or more Force...
options. Note that if you would like to force the events to OBE or SSE, they will be forced also to Seismic. You
can also specify whether the reports on results of event checks are printed automatically and for which
types of events. An Example of the report of event check is presented below. Several features of this
printout, such as title and the logo can be modified and they can be different for the first and for next pages of
the report. Press the buttons [First Page...] and [Other Pages...] correspondingly to adjust the layout of
report pages with the standard Print Setup dialog. Note that the parameters, which are shown in grey colour,
cannot be changed.

22.2 Manual Event Check

Any e\_/ent. file can be checkgd _manu_ally if it megts Manual Event Check x|

the seismic and OBE/SSE criteria. This is done with )

the menu item Ana|yse -> Manual Event Check The selected event is checked whether it iz seizmic one and whether it
. . L tz the OBE and SSE criteri

First of all you will be asked to select an event file =~ Moo o o0 oo 2=E EEE

for checking, then the Manual Event Check window ¢, fie [E-\TEMPAFILES vel_cent gst J
comes up. You have to select both the RSA and ~
RSV limit files, which are used during the check RSA lirvit file |E:\TEMP‘~test_F!SA.Imf J

procedure. Other check parameters are those
specified in the Event Check Parameters dialog
window. You can modify them for every performed ¥ Create graphical output [original graph, BS&, BSY and Ca)

check by pressing the button [Settings...]. In order I—I
Checlk Mow

RSV limit fle  [E:\TEMP\test_RSY Imf [

to query the information about selected file press the Concel | Seltings.. File nfo..._ |
button [File Info...]. The general information stored Check Fesults

in the header of a selected data file will be BT,

displayed. To perform the check itself press the Seismic; s

button [Check Now]. This opens the lower part of OBE: Tes

window where the brief results are displayed. In 55E: Tes M

order to view and analyse the detailed results of the
event check, press the button [More...>>]. The right
hidden part of the window containing all the detailed results will be open. If the option Create graphical
output... was enabled prior to check, the graph window containing the RSA, RSV and CAV curves with the
corresponding limits as well as the original waveforms is created.

U&™ Event files checked for OBE/SSE must hold acceleration data in ‘g’ units. Only in this case the checks
are performed correctly.
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22.3 Results of Event Checks

This window comes up at GeoDAS startup if the automatic event check (i.e. the option Event recorded by
the stations...) is enabled in the Event Check Parameters dialog. The window cannot be closed, it can only
be minimised instead. The information indicated in this window is described below. Note that this information
reflects the results of checking of a single event file, which has the maximum number of positive check
results. This is true for all columns except: Date and Time, No.Rec, Seismic and Status. They indicate
characteristics of the group of event files related to the common event.

Edresults of Event Checks o ] B34
Event Seismic Check OEE Check S5E Check. Repart
Date and Time NoFec, | FFT [ Duation | Seismic | Rsa | msw | cev | oBE | Rsa [ msv [ cawv [ SSE | Status

2 e + + Printed

220@.200  AddEvent Record... + + + + + +B, + + + +, Prifted
2208200  User Comment... + Printed
2208.200  wiew Graphs + Printed

Yiew Results

Re-check Event

Print Repart

Detailed Information File FZ__20030831_053903.G5R recorded by <F2_>

Delete Event Check Results File F1__20030831 _053903.G5R. recorded by <F1_x=

Lock GeoDAS Screen

Event date The date and time of the very first local trigger out of all files related to the current event.

and time This time is declared as the event time

No.Rec. This and the next three parameters are related to the seismic checks. It is indicated in the

form A/B, where A is the total number of event files with the trigger times within the
specified time frame whereas B is the number of files, which meet the next two criteria
and therefore they can be declared seismic

FFT The character ‘+’ (plus) in this column indicates that the event meet FFT criterion, i.e. its
FFT peak is below the specified maximum

Duration The character ‘+’ (plus) in this column indicates that the event duration is longer than the

Seismic Indicates with ‘+’ whether the event is seismic. The common event must meet all seismic
criteria, including the number of seismic files in the event. If the character ‘T’ (test)
appears next to plus, this event was forced to seismic for the test purposes.

OBE RSA, The results of corresponding OBE-related checks. Plus indicates that the signal exceeded
RSV and CAV | the specified limit for RSA, RSV and CAV correspondingly

OBE The result of OBE check: OBE = (RSA or RSV) and CAV. Plus indicates that the event is
OBE. ‘T’ indicates that the positive result is forced. If the OBE alarm was generated, it is
indicated with the letter ‘A’

SSE RSA, The results of corresponding SSE-related checks. Plus indicates that the signal exceeded
RSV and CAV | the specified limit for RSA, RSV and CAV correspondingly

SSE The result of SSE check: SSE = (RSA or RSV) and CAV. Plus indicates that the event is
SSE. ‘T’ indicates that the positive result is forced. If the SSE alarm was generated, it is
indicated with the letter ‘A’

Report Status | Indicates whether report with the results of event check was printed. The status can be

one of the followings:

o No Report — the report will not be printed automatically

e Pending — the report was prepared and will be printed automatically within 2 minutes

e Printing — printing is in progress

e Printed — the report was printed at least once, either automatically or by the user’s
request. The report can be re-printed at any time
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22.4 Context Menu of the Results of Event Checks Window

This context menu is shown in the above picture. Most of the items are available only if some event in the list
has a focus, i.e. its date/time is surrounded by the dotted rectangle. Only one event can have such a focus at
any particular time and the listed below operations are applied to this event:

User Comment |

Lets the operator to enter any comment line, which appears on the first page of the printed report right
below the title.

View Graphs |

Shows all event waveforms in one window.

View Results |

Shows the results of event check for the selected event. The original waveform of every event record
as well as the results of RSA, RSV and CAV operations are presented in one ODV window.

Re-check Event |

The event is re-checked with the current Event Check Parameters. If these parameters have been
changed since the time of first event check, the results can differ from the ones indicated in the table.
The results are shown in

the Seismic Check

Results window. The left Event date 24.04.2003, time 22:21:07. Seismic records: 1 of 2

part of this window shows Check Results |nfarmation on Evert Files

common seismic and SEISHIC Checks Site | File M ame | Trigger Time | Fesult |
OBE/SSE check results. gzzatmn : S2_ 20030424_222110.G5R  2221:07.934  MonSEISMIC

The event records are g GED  51_20030424 222110GSR  2221:08.084  OBE & 55E

listed in the right part of | “PEogt==*s

window. The results gig

indicated here are related OBE

to the particular event SSE hesks

record only. In order to RSV

view and analyse the ey T N
detailed information on

every event file, select a
site in the table and press the button [More Info].

Print Report |

Lets the user to re-print the report on event check at any time. This might be needed if one or several
more event files were added to the event after printing the report for the first time. An example of
printout is shown below; see Example of the report of event check.

Detailed Information |

All event files, which belong to the current event, are listed in this submenu. The strongest event
showing the maximum number of positive checks is highlighted. Upon choosing any file from this
submenu the window displaying the detailed information comes up.

OBE/SSE RSA and RSV check related parameters have the following meaning:

Comp. — name of the data component;

Fp — frequency (Hz), at which the response spectrum curve reaches its maximum;

RSA(V)p — maximum value of the response spectrum;

Fobe(sse) — frequency (Hz) within the specified check frequency range, at which the OBE or SSE
limit exceeding was detected for the first time;
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hd RSA(V)Obe(Sse) - value of the Seismic Check: Detailed Information x|
response spectrum at above frequency
. OBE Criteria: B
FObe(Sse)a R34 check frequency range... [Z.0 - 10.0] Hz
e Lfix —specified fixed OBE or SSE limit; REA decion Linit fite....... BBk It
e Lref — reference OBE or SSE limit at RSV check frequency range... [1.0 - 2.0] He
. B3V exceeding limits........ 152.4 wm/s (H), 152.4 um/s (V)
the frequency Fobe(sse). If no design FSV design limit file....... EF1_RSV. Inf J
[ CAV ding 1inits........ 1569.6 un/s (H), 1569.6 mm/s (V)
OBE or SSE Ilmlt (taken from the UEE RS54 EEZEE ;Efat:gll’:rameters: e e
Corresponding design limit fi|e) is Coup. Fp,Hz ESip,q Fobe,Hz Lfix,g  Lref,g Rshobe, o
i . . 4.22  0.5285 2.1l 0.2000
specified at this frequency then Lref is ¥ 3.55  0.6663 2.1l  0.2000  0.3380 0.4002
; ; i z Z.66  0.8553 2,11 0.2000  0.2597 0.7959
alwalys equal to Lfix, othemlse itisthe | I 250 O o erin
maximum value of Lfix and the Coup. Fp,Hz RSVp,um/s  Fobe,Hz Lfix,mm/s Lref,um/s RSVobe,um/s
interpolated design OBE or SSE limit at e e SO A EAl s _lj
the frequency Fobe(sse). L4 E
All values described above are indicated in

the graph below using an exapmle of OBE RSA Check related parameters for the component X
highlighted in the “Detailed Information” dialog. Note that though OBE exceeding takes place below
1Hz, it was declared only at 2.11Hz, which is the first calculated frequency point that lays within the
specified frequency check interval 2 to 10Hz.

' Template ~SEISMIC~: Total: 1 Graph -1of x|

0.80
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OBE Limit curve | |

| Lref=0.34
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OBE/SSE CAV check related parameters are similar to those described above, except there is no
design limit for CAV and the relative time values (from the beginning of the record) are given in
seconds instead of the frequency points.

The next two menu items are always available irrespective of event selection.

Add Event Record |

With this menu item the operator can select manually any event file located everywhere on the hard
disk or diskette and add it to the list of events. This is useful in case GeoDAS cannot access a
particular station through the communication channel but still this station records event files, so they
can be retrieved locally, e.g. with a laptop, and then can be read from a diskette.

Lock GeoDAS Screen |

For security reasons the main GeoDAS window can be locked (made invisible) so the unauthorised
persons cannot access the main menu, change important parameters, etc. This action is protected
with a password. The window Results of Event Checks still remains visible so the operators can see
the results of performed checks, can print reports, etc. The same menu item is used for unlocking the
GeoDAS screen.

The next menu item is available when one or more events are selected (highlighted) in the list.

Delete Event Check Results |

The selected events are removed from the list permanently. Since this operation causes the loss of
important information, it is protected with a password. It is the same password that is used for locking
the GeoDAS screen.
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22.5 Editor of Limit Files

Limit files keep the design limits

of RSA and RSV used for DEIulal Rl CNCK QTN = x|
checking the events for OBE [ Tablesfbmis LoadFie.. |
and SSE criteria. The absolute - | o e 000k D037er a0 o120 G007 —
. H . . . . 3 . . . ave rie
RSA and RSV exceeding limits, 0200000 0022800 0022300 OOM52F0 0046810 0045410 0030540
which are set through the Event 0300000 0040860 0040960 0028000 OOS1920 0081920 0056000 Save ds. |
S 0400000 OOS1S10 OOS1910 0035710 0103820 0103820 0071420
Check Parameters dialog, are 0500000 0062380 (062380 0043130 07124760 0124760 0.086250
constants within the entire 0600000 0.072480 0072480 0.050310 01445970 0144970 0100630
o 0700000 0082290 0082230 0057320 0164590 0164590 (0174840 -
frequency check range. This is 0900000 0091260 0091360 O0E4170 0183720 0193720 0122340 _ Imentie |
not satisfying to receive the 0800000 0101210 0101210 OO70RS0 0202430 0202430 0141760 Delste Lins
; 1000000 0110330 0110380 0077480 0220780 0220760 0154540 —I
precise results of event checks 1100000 0113400 0719400 0084000 0238800 0233600 0167980 _ |
in many cases. |n order to :ijnnnnn A170970 N1790970 ANandin 0IECEAN 0 JRCRAN n10n2l_l Delete Table
improve the situation, one can — - .
design any limit curves for all anﬁ.ltifE;I?EéaGdSSEI|m|tsareerectedlngumtsfolHSAandln
Import Data... |
checked components of the
source data by setting RSA and - Damping Coeffisients
RSV limits in several frequency Hechannel  [0.05 ‘t-channel  [0.05 Zchannel  [0.05
points within the check range. If Esit |

both absolute and the design
limits are available, the algorithm of event checks takes the greater limit to see whether the analysed signal
exceeds it.

Every line of the Table of Limits sets six limits for every frequency point: three of them are OBE limits for
three different components of the signal and the other three are SSE limits. In order to add one more
frequency point, one should press first the button [Insert Line] and then to enter a frequency and all six
limits. Any value in the table is edited by double-clicking it. In order to delete a frequency point from the table,
one should select the corresponding frequency and press the button [Delete Line].

The button [Import Data] is used to load the OBE and SSE limits from any text file. You can import either the
entire ASCII limit table if it matches the format of the Limit Editor table or just load a single column. The
number of column is §electeq with the Data Import Options dialog, \{vhich g x|
pops up after selecting a file to import. The data column(s) will be -
imported starting from the data cell currently selected (highlighted) in the = %elect the type af text data to impart to the
Table of Limits. Limit E ditor:

= all data stored in the file
L_imit files keep also _the damp.ing coeffigien_ts for every component of the & Data column |2_
signal. Typical damping value is 5%, which is entered as 0.05.

Mate: zelected cell will be used az the data

arigin
QK I Cancel |
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22.6 Example of the report of event check

The results of seismic checks GeoSIG | The results of seismic checks GeoSIG,
This is a test event : -
P 38030023 SATORO8E Sta e il
Mastion code: A1 Imiremant G3A. Bm: W7
Report date: E— I R e e
Report time: 06:47:03 UTC 20
Result seismic: Yes T '_
Result OBE alarm; Yes PSRN
Result SSE alam: Yes - !
Statian Event file i ol
R1_20030822_084708 GSR _REAImT, REV-RF1_RSV imi Bl taarmata e .
cBE SSE oo : |
Statian o Rec. FFT Peak  Duralion | RSA RSV _CAV RSA RSV CAV N i ! T
Ri_ ¥ ¥es ;gm W2s :us :es go gu m \hfo MOmEn  EURNE  EOUNe  EORE  mAANE  ROmiE  WOn  Tes w0
(: ®s  Yes  Yes | Yes ‘e . —
z Yes 21Hz Yes Yes No | Yes ‘Yes No T " -
Test results
Statian Seismic check OBE SSE OBE Alarm __ SSE Alarm
Ri_ Yes Yes Yes Yes Yes
Seismic crilera Limnit
MNumber of recorders min. 1
FFT Peak fmax, 33,0 Hz
Duration min. 205

OBE = Seismic check + (RSAobe or REVobe) + CAVobe
SSE = Seismic check + (RSAsse or RSVase) + CAVsse

o v u
NN ROWNm RO NG  MIRmG W nE WO R W ne

Eret

Page 13 GeoSiG L7, Buropastrasss 11, CH-E1S2 Glermrgy Tel 01 81021 50 00002000 004818 |R-v-w GeoSiG Lt Burpestvasse 11, CH-A152 Glatibrupg. Tel 61 81031 80 00,00, 2000 1048 18 |
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23 Appendix K. Station Map

If you have many stations configured, it might be useful to prepare the map showing the area where they are
located. GeoDAS can display this map.

First of all, the image file with the background map information must be prepared. For instance the JPEG
format can be used for such a file. This file can be placed to any directory. The next step it is to provide the
information on how to convert the graphical offsets in the image to the real latitude and longitude. In order to
do so, prepare the text file GeoDAS_Maps.gsm and save it in the subdirectory Maps of the GeoDAS home
data directory.

This file must have the following format:

Line 1: the full path to the background map file

Line 2: graphical co-ordinates (left, top, right, bottom)

Line 3: corresponding real co-ordinates (long1, lat1, long2, lat2)

Example of GeoDAS_Maps.gsm file:
e:\cpp\test\geodas\maps\map. jpg
51 35 997 680

28.5 40.75 29.5 41.3

The locations of the stations are taken from the file all_stations.Ist, which is kept in the subdirectory Config
of the GeoDAS home data directory. Every line of this file indicates the name of a station, its latitude and
longitude.

Example of all_stations.Ist file:

STO000 40.842029 28.962203
STO001 40.942618 28.618076
ST002 41.105617 29.178060
STO003 41.214980 29.038469
ST004 41.152524 28.638798
STO005 40.784211 29.137410
ST006 40.759095 29.212271
STO007 41.120540 28.986831

If everything was prepared correctly then the background map with the stations placed on it will be displayed
upon clicking the item View->Station Map of the main GeoDAS menu.
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24 Appendix L. Support for ADC boards

GeoDAS can acquire data directly from an A/D converter board, which is installed in the computer where it
runs. The only type of ADC boards supported currently is the PC-CARD DAS16/12 manufactured by
Measurement Computing Inc. (MCC). GeoSIG Ltd. has developed the computer-based version of seismic
recorder named GSR-12PC, which utilises this type of A/D converter. For more information regarding GSR-
12PC product please refer to the corresponding hardware manual.

241 Installation of the ADC board drivers

UE"™ Prior to use GeoDAS with an ADC board make sure that all required drivers and libraries provided by
the board manufacturer are installed correctly in the computer running GeoDAS. Please refer to the
installation instructions supplied along with your board.

In some case it is required to run a configuration utility, which is used to adjust the main hardware settings of
the ADC board and to test its general functionality.

24.2 Configuration of ADC channels

The A/D units are introduced to GeoDAS with the following configuration dialog launched from the main menu
Settings->Configure ADC Channels.

In most cases the configuration of ADC units and channels is edited locally, i.e. in the same computer where
they are installed. In such a case the Local configuration type has to be selected. The location of

configuration files is shown below. - -

configuralon fes is shoun below x
under the GeoDAS root data [ Twpe of Configuration

directory of the local computer. {* Local configuration [thiz computer] £~ Femote configuration

This location cannot be changed
unless GeoDAS is fully
reinstalled. When the type
Remote configuration is
selected, one can choose any A0IC unit hame [up to 3 characters] TES -

location of the conflguratlon Sampling rate for all channels, sps |1DEIEI 'I Delete | 0k I

files either by pressing the

Location of configuration files |e:\|:un:ugdatahgeodas_data\[ﬁunfig J

— Main Configuration Parameters
£ Streams. .. | Apply |

browse [...] button or simply by ADC unit type |PC-CaRDDASIENZ x| P | p— |
typing any valid path in the edit
bar. This feature is used to edit — &DC Channel Parameters
tge cogﬂguratlon of a remote N | Enabled | Mame | LSB GainD | LSB Gainl | LSB Gainz | Unt |
eoDAS based data acquisition 1 Yes Ch.01  1000e003 1.000e004  1.000e005 g
system accessible via network. p) Yes Ch_02  1.000e-003  1.000e-004  1.000-005 g
The corresponding configuration a Yes Ch 03  1.000e003  1.000e004  1.0002-005 a
; 4 Vs Ch 04 1.000e003  1.000e004  1.000e-005 a
dlrecitogy onhthe (;emOte ComtpUte‘: 5 Yes  Ch (05 1000003 1000004  1.000e005 g
must be shared as a networ B Yes Ch_0F  1.000e-003 1.000e-004  1.000e-005 g
resource for the remote access. 7 Ma Ch_07 ] ] on g
g Nao Ch_08 0o 0o 0.0 a

The group of controls called Main Sensor gain IGain'l ,,I Mate: Gain 1 must be selected for the sensars, which do
Configuration Parameters nat support different gains

includes three settings. ADC unit

name is assigned by user and

may have up to three characters. In order to add an ADC unit into the current configuration simply type the
desired name and press the button [Apply], which is used to verify and to update the current parameters of
the dialog window. The sampling rate is the same for all channels and can be on of the following fixed
values: 100, 200, 250, 500, 800 and 1000 samples per second. ADC unit type is the type of your A/D
converter board. Besides of the real ADC unit, you may select also the type called Internal Simulator. In this
case the data are generated internally by GeoDAS, which is useful for the test purposes. The button
[More...] available for this type brings you to the Datastream Simulator Settings dialog described in the
chapter Work Options. Here you can edit parameters of all ten simulated channels.

Parameters of ADC channels are placed to the table at the bottom of configuration dialog. For every available
channel one can select whether it provides data to the acquisition system (enabled - Yes) or not, one can
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enter up to five characters for both channel name and a unit name. The LSB values are the factors used to
convert raw counts to the physical units indicated in the last column of the table. The Appendix A. Information
on LSB contains some more information about this issue. Since some types of GeoSIG sensors support
three different gains, three sets of LSB factors can be entered for every configured channel. The selection of
an appropriate gain for these sensors is made with the combo box Sensor gain.

U&™ The Gain 1 must be chosen for the sensors, which do not support different gains. Please refer to the
hardware manual of your sensor for more information about supported gains in order to select the correct
LSB factors.

The button [Streams...] opens the Datastream Manager Setup window described in the chapter Processing
Stream Data. It is used to adjust trigger settings and some other parameters for processing of data streams.
Note that it is possible to edit both local and remote sets of parameters depending on the type of
configuration currently selected. But there are exceptions: options of the data forwarding, messages and
notifications and the target communication port for the Early Warning alarm messages cannot be adjusted
remotely.

An ADC unit is removed from the current configuration by pressing the button [Delete]. When all parameters
are adjusted as required, hit the [OK] button, and the local data acquisition and processing will be restarted
after the confirmation. If the parameters of a remote GeoDAS were modified, it will usually take 10-20
seconds to update all parameters and to restart data acquisition at the remote computer. If the restart was
performed correctly, you will receive the corresponding message.

24.3 Processing ADC data channels

The acquisition and processing of the data provided by ADC channels is very similar to processing of the data

streams delivered by the standard GeoSIG instruments, such as GSR-18/24 and GBV. All aspects of this

issue are described in details in the chapter Working with Data Streams. Several little differences are listed

below:

e Synchronisation with the GPS time is not currently supported and therefore the GPS status is always
indicated as “Not Sync”;

e In case of the normal operation of ADC units, the data packets are never lost, so the percentage of data
lost is not counted;

e Recording of the sensor test pulse files is only possible for the ADC units of the type PC-CARD
DAS16/12 integrated into the GSR-12PC recorders;

e Event files recorded form the data streams provided by ADC units do not contain some instrument-
specific information, such as battery voltages, errors and warnings, location information, etc.

As it takes place with the data streams from standard instruments, both permanent and the event-based
recording of data are possible for ADC channels. In order to keep compatibility with the standard GSR event
files, the enabled data channels of any configured ADC unit are splitted into the groups, which appear in the
Data Streams information window as ‘stations’ with the names consisting of three-character unit name and
trailing numbers 01, 02, etc. Three first enabled channels are assigned to the station 01, three next enabled
channels are assigned to the station 02, etc.
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