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1 The GeoDAS Application

1.1 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
2000/XP/Vista/W?7.

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 or a network link 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 in several 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 old 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/GMS 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 and GNC instruments via serial interface (direct connection, modem or Ethernet-to-Serial converters).
Interface with the GMS product line is based primary on the network interface. 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 Il CPU, running Windows 2000,
XP, Vista or W7. 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 any 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 installation process.

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.

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

GeoDAS Setup

Existing version of GeoDAS detected

InstallShiald [ < Back H Hest > I ] Cancel |

UF~ 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

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 Version". Valid
serial numbers are provided in the
format XXXXX-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.

Next setup screens will ask you to

choose:

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

GeoDAS Setup

Customer Information

Flea: 1 pour infarmation.

s £
Oleg Razinkay

Lompary Mame:

GeoSlo|

Serial Mumber,

InetallShisld [ < Back H et » ] ] Cancel _|

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.
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There are two options available for choosing in the very last setup screen:

- Launch GeoDAS at start-up. 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

UE Note: If you intend to use [T
GeoDAS for the data acquisition
utilising an ADC board, please
make sure that all required drivers

and libraries provided by the board InstallShield Wizard Complete
manufacturer are installed correctly
in the computer running GeoDAS. Setup is complete. &l requied fes

Please refer to the installation
instructions supplied along with
your board. The GeoSIG GSR-
12PC recorders already have these
drivers installed.

InstallShis ' \ < Back H Finizh ] ] Caricel
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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
by typing the full program name at command prompt (Start -> Run) 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.

Station Toolbar Menu Bar General Info
 GeoSIG Data Acquisition S
File Edit Wiew Analyse Settingd STools Window

FARGE Wﬂ@@\llb@i%hék4ﬂu bl ) =3 ] /

ODV Toolbar Log Window

S [a] _| &7 =10j =]

Station | Code | Instrument | Channel Type | Status Updated ] [ Current Activit || [ 080572008 10:20:26 Socket Dispatcher has besn | _mid B

BRGAZ EDB GS0-24  Direct Link {COM2)  08.09.2006 at 11:58:46 4 DC:13‘46V Idle, not connected 08.09.2006 10:20:2E Logaer is ready for the network communication

EUYAD E09 GSD-24  Direct Link ([COM2Z)  08.09.2006 at 11:56:47  AC, DC=13.39Y Idle, not connected 08.03 2006 10:20:26 Emailer is ready for the netwark communication 5
#FARGE E03  GSD-24  Direct Link (COM4)  08.09.2006 at 11:568:46  AC, DC=13,32V 1dle, nat connected (8,03 2006 10:20:26 The: System Emailer is ready for the network commmuricatios. =
#HYHRE E04  GSD-24  DirectLink [COM4)  08.09.2006 at 11:58:146  AC, DC=13.21¥ Idle, not connected 08.03.2006 10:20:26 Email Manager started X
@HYBAD E10  GSD-24  DirectLink (COMZ)  08.00.2006 at 11:56:46  AC, DC=12.38¢  Idle, not connected gg gg gggg lg_gg gg ?f‘esm E’“EEE":’ ‘Sk"aa.dy f”é“‘f ”t:‘wm'; ED'E"‘””'T“”"
#@TUZ0L E02  GSD-24  DirectLink (COM<)  08.09.2006 at 11:58:47  AC, DC=13.16Y 1dle, nat connected TR T (DT eA 3 f”‘ Edn ,E’ 'fh’aa { D'k & MEtON ’fpﬂ’ =

YLWHY EOF  GSD-24  Direct Lk (COM)  05.05.2006 at 11:56:46  AC, DC=13.75% Ide, niok connected : g le Agent Is readl for the netwark communication

08.09.2008 10:20:26 Strong Motion data manager launched
08.03 2006 10:20: 26 WHN> 5M Mansger: No stations configurad
= o x| 08.09.2006 10:20:26 Communication List Wiew has been initialised
= 08.09.2006 10:20: 26 Monitor is ready for the network. communication
Port Baud |  Owner | CallsInjout | Logins | Errors | Status | 08,08 2006 10:20:26 Recorders List View has been initialised

MR COMZ 115200 <HYBAD>+2 AT 0 Receiving datastream 08.09.2006 10:20:26 Statistics is ready for the network. communication
EACOME 115200 <VLWHWS+3 AN 0 EI Receiving datastream 02.03.2008 10:20 26 Statistics List View has been iniialised
08.03 2006 10:20:26 Metwork. L E h\dm f 10 datast
@MSNCOML 9800 EW ALARM NAJD NA a Active connection DB.09.2008 1020026 Network event trgger. Enabled (10 of 10 datastreams] -
oW
a . =1ox]
Station and Stream Farmat [ Block Time | GPS status | LostData(%) | Trigger | DC Offset [ Amplitude | Start Time [ Files [ Size [ c
5 vakup This station does not have active data streams B I data Files are available 07.07.2005 00:34:00 48 26.5 M8 -]
Bl BUAD  3ch24bitSOsps  08:56:50 Locked 0 RDY 2403 -14375 34 20 29 22.08.2006 00:49:00 1062 326.6 ME ¢
B FARGE  3ch24bitSOsps  D8:56:50 Locked 0 RDY a0 3145 67 72 67 22.08.2006 00:41:00 1140 775.7 MB ¢
Bl ERGAZ  3ch24bitSOsps  D8:56:50 Locked 0 RDY 2oz 26 5 06.09.2006 13:27:00 1092 353.1 MB ¢
&), Tuzot 3ch2dbitsOsps  O8:58:50 Locked 0 RDY . 2 22.08.2006 00:43:00 1145 7796 MB ¢
B, HvHRE Schz4bitS0sps 085850 Lacked 3 RDY Channels Info Window 34 22.0.2006 00:43:00 1140 774.9 ME C
= EL HIBAD  3ch Ak SOsps  OBISESD Locked 0 RDY 29 22.08.2006 00:12:00 1056 278.8 MB
: zabi\Ngps  08:58:50 Locked 0 RDY 4277 8 22.08.2006 00:12:00 352 92.9 M8
| FR ) 24 hit o\ N, nR.ER.50 Larked n rrv -aaf n 22 NR 700A NN:12:00 w57 a EiMF( ﬂ
4 »
File: Mame: Blocks | Durath lostData [+ File: TUZ01 CHO 20060822 135455.DAT Start: 22.08.2006 13:54:55.020 Length: 1:00:14 (180738 samples at 50 sps]
B Tuzo1_cro... az 10105 % Peal: 0.0000763 g at 14:74:30
Buzo_cHo.. 73 1:01:05 = 000000 PR ROV T A | T #: Lo H ey
B-tuzorcHo.. 47 1:00:39 E R A TN i e L i M
@TUZULCHU-“ 40 1:00:36 N 13:50 14:00 14:10 14:20 14:30 14:40 Time 15:00
£%| Data Stream Monitor 1ol x|

1 second —

Data Streams Info Window

AddiRemaove Channels. .. v o d 4
Countdown Time. .,

Redraw Monitor

w Physical Units
w Syncronised Display

Station: FARGE ()

jy v Auko Scale Channel

-0.00098 Keep Current Scale Station: VLWvH Z)

-0.00015 Set Channel Scale. .

-0.0002 Remove This Channe!

-0.00023 Send Testpulse Station: TUZO (Z)

-0.0018

Nl A it

-0 umg y r w Lalw st Starbup h 2 Bl
-0.0018 A ) Station: HYHRB ()

Data Acquisition System is ready Online: 0 OFfLine: 7 [GeoDas .18
histart ||| 1] 150 & /ﬁ\&‘ || By ttwtstsheredizong GeoSIG Data Acquisiti... L @IS

Status Bar | Context Menu Graph Data Monitor
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Besides 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 fifth 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 on the screen because you did not configure 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 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 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.

E@“Every Station is identified by its unique name and every Instrument is identified by its unique serial
number.

4.1 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 on the station toolbar and the following dialog appears.

You may choose one of the following ways
of adding a new station. If you have only [ktANEEICHETIS
one instrument of the GSR product line
and it is connected locally to a serial port of
your computer, the first option will be the
best choice. If you have a GMS instrument,

Plzase select one of the options below and dlick the Mext button to continue:

* My GSR instrument is connected to a serial pork of this computer

make sure it is connected to the same {1 have the configuration File of my GSR instrurent provided by its manufacturer
local network as the computer running ™ T would like to configure the new skation manualy
GeoDAS, and select the last option. In £ My GMS instrument is connected ko the local network

either case, the Quick Login dialog will
appear as soon as you press the button
[Next >].

Cancel

If you received your instrument along with 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
stations manually.

4.2  Quick Login

The Quick Login dialog is used to log into - ; :
an instrument, which does not exist in the | X
current Conflglj”atlon ,yet and therefor_e Itis Prior ko login please make sure that the instrurnent: is turned on and

used also while addlng a new station to connected locally to a serial port of this computer

login to it and to gather its main, most
critical parameters. In order to perform the Serial communication port  [COML |
quick login, one has to choose the correct
serial port where your instrument is
connected to and to enter the . valid MOTE: Quick Login does not work For GMC recorders and in all other cases when
Password. Then press the [Login >] several instruments are accessed through the same COM port

button. If this method is used to add a new
station but the instrument connected to the

specified port exists already in the current <tack | [ Logn> |
configuration, it will not be added. On the
other hand, if this method is used just to login to a station but this station does not exist yet in the current
configuration, it will be added.

Login passward | |

Cancel

E@Dlmportant Note: Quick Login does not work for GNC recorders and in all other cases when several
instruments are accessed through the same COM port. This is because several instruments may respond to
the same Login command simultaneously causing the data corruption. In order to login first time correctly in
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this case you have to either use a configuration file or to add the new instrument manually into the
configuration. Entering the correct serial number of the main board is mandatory.

4.3 Adding new station(s) using the configuration file

New instruments are shipped usually with ; - ; i L :
the configuration file supplied on the Adding the new station using a configuration file g|
attached CD. Configuration files have
GSC extension. They are created during Select the serial port where your instrument(s) will be connected ko m
factory tests and they keep all parameters
of your instrument along with the other Choose a configuration file of the station{s) to be added and press Mext
default settings. Note that such file can
keep parameters of several stations,
which provides an 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 < Back Mext = Cancel
[Next>] to complete the wizard.

| E:\PROGDATA Yy _station_configuration.gsc

4.4 Completing the procedure of
adding new stations

This is the last dialog of wizard. It lists all .
new stations, which can be added to the [EalaEEICHETEREITIECH X
curr_ent configuration. Note that GGODAS Configuration of one station will be added or updated, Press the Finish button ko
assigns the default names to new stations update the required parameters and restark GeoDds,

added with the Quick Login method in the
form STNNN, where NNN is the number Kame Instrument Serial Mumber Porkt
from 001 to 999. If you would like to STO01 SR-18 107013 oML
change these names, you can do it later
at any time. You can also adjust other
parameters of the new stations later as it
is described in the section Editing
parameters of the configured stations.
Press the button [Finish] to let GeoDAS < Back
be restarted and to complete adding new
stations.

Cancel

4.5 Adding stations manually

The stations are configured manually with the dialog, which is launched either from the main GeoDAS menu
(Settings) or from the context menu of the General Information window. All types of GeoSIG instruments,
except GMS-XX, are configured in the upper part of the dialog window. It contains the list of already
configured stations indicating the station name, type of the instrument, communication channel, mode of
operation, and the serial number of the main instrument board.

Next to 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 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
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together with every instrument. The same serial humber is indicated also on the yellow sticker of the main

board.

Configuring Stations

Configured GSR. Stations Adding Mew GSR. Station...
Station | Instrument | Channel Type | operation Mode Main Board S5{N 1. Enter the unique station name {up to S characters) TRTSE
BUYAD GSD-24 Direct Link (COM1Z)  Recorder + Datastream 104684 . X m
FARGE GS0-24 Direct Link (COM14)  Recorder + Datastream 104676 2. Choose the type of instrument from the list B
HYHRE GSD-24 Direct Link (COM14)  Recorder + Datastream 103182 : - : ,7
345234
HYBAD GSD-24 Direct Link (COM12)  Recorder + Datastream 104682 2 iErre kb e i beer AL bptional)
(250-24 Direct Link (COM13)  Recorder + Datastream 104636 4, Type valid password to login to the instrument [rr—
57| Comm Channel.., Direct Link (COML) Recorder 107013
TU  work Options... direct Link (COM14)  Recorder + Datastream 104663 5. Re-type the same password to confirm it e
Yy birect Link (COM13)  Recorder + Datastreamn 104675
YUY Export ko SV, pirect Link {COM14)  Recorder + Datastream 104672 6, Configure communication channel Channel...
Rename : : a
Rardie 7. Specify work options pions. ..
> 3. Add new station to the list of existing ones Add Mow
GMS Stations
Station | Instrument | Serial Mumber | MAC Address | IF Address | Skatic IP Metmask. | Gateway | 'WiFi 5510 | Security Status | SErver..,
G5RE1 GM3-EE 100210 00:20:44: 96:6E:5C Static 192,168,137  255.255.255.0 192.1658.1.1 LTR¥_IBSS WEP C
G55TE GME-KE 111222 00:50:C2:94:98: 23 Static 192,168,129  255.255.255.0 192,1658.1.1 GSO_TEST1 WP C Autodetect
RLSDT GME-EK 102451 0050 C2: 7740071 Static 192,168,155  255,255.255.0 192,168,1.55 default Mone C
SMDLE, GMI-EE 114532 &4 5Fi64 736100 Auta default Mone C
Mew Station
Remove
Ok Cancel

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.

U&~ Next several sections, including configuration of serial communication channels and work options are
applied to GSR and similar instrumentes. Parameters of GMS are edited right in the table described further
below just by double-clicking a parameter to be edited.

4.6 Editing parameters of the configured stations

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

I# To 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

e Rename - to rename the currently selected station

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

e o o N

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.
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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: 1ogin003. If different access levels are not required for the recording system, it is recommended
to login always at this highest third level. While logged in, the operator can see the current level in the
Communication page of the Instrument Setup Manager. It is also possible to change the current password in
this page. Please refer to the Communication Parameters for more information about this issue.

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.
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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 phane number ||355521 [=1] Contect timeout, sec W
" Dialup connection through a dedicated modem at m Initialization string I#’-‘«T&FEW'IW 50=0
% Dialup connection through a modem requested from the: modem poal(s): Hang up string IATHU
Request a madem from the primary modem pool IW ¥ GSH modem TE-35  Maote: The PIM protection must be disabled

¥ Use alzo the secondary modem poal Im ¥ | Suppart for S5 Mote: SMSC number rmust be zet in the SIM card
Default baud rate Im v Usze separated modem poal for the SMS Im
[~ Ty all the baud rates supported ™ Send SMS to the other phone number I—
Tirneout of the communication channel, ms 200 I™ | WModem receives incaming phane calls from the instumett

Configure Madem Pools. .. | Default Settings | ITI 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.

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 E |
Configured moderm paals: Dial-Jp Paal 1 Benarme | Farts aszigned Free parts
= to the pool available
COmA <-Add COR1 -
Remove | COMS —I COM2 g
(L0171 Remove -» I COM3
Mew name of a modem pool; |Dial-Up Pool 1 Add Poal | COM13
W This pool consists of GSM mod R
v 1z pool congists o modems ok, COM7
| | Ok | w | |
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.
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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 tries 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 Timeout of the communication channel is set in milliseconds. If instrument does not respond within
this time interval, the timeout is declared. Default value of this parameter is 1000 ms but it might be
required to increase it to several seconds for slow channels, such as communication ports over the
Ethernet, satellite links, GSM channels, etc.

The group of parameters called "Modem Specific Settings" includes various options, which are valid for dial-
up communication channels only:

e 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.

e 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.

e 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.

e 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.

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

e 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.
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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.

4.8.4 TCP/IP Channels

Internet Accelerographs (IA-1) are accessed over [Connection Settings for eI

. . . Connection Settings for the station “0 b
TCPI/IP channels. Therefore the configuration dialog for Z X
these types of instruments looks differently. Haostname ||Dca|host
Currently the SSH2 protocol is used for communication Usemame Jroot
with IA-1. It provides secure communication over an g e ] EI

rotocol zzh2 - Part 9332

insecure channel by encrypting it. The following - :
standard parameters are specified: Authentication [Publick.=y

Hostname or IP address of the IA-1 or of a relay gyt keyfiie fid_dsa
server forwarding data from/to the instrument
Username used to logon to the instrument

Port of the SSH2 service, which is 22 by default if
no relay server is used

Authentication is currently fixed to the PublicKey. In order to authenticate the connection, GeoDAS and
the target IA-1 negotiate a public key to use for the connection and then the corresponding private key is
used for the signature operations.

Private key file accessed only locally ensures the security. GeoDAS assumes that this file is stored in
the Config directory by default but you can also specify any other location for this file by entering the full
path to it.

& Private key is typically supplied with your instrument along with the configuration files. If you would
like to generate new pairs of private/public keys, you have to use external SSH tools to do that, as
GeoDAS does not support currently this functionality. Please refer to the IA-1 manual and to the other
related documents for more information about this issue.

|
N
Cancel |

Communication with GMS instruments is based on the TCP/IP link, too. But this connection is always
initiated by instruments rather than by GeoDAS and therefore all parameters in this dialog are not applied to
these instruments.

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.
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The Work Options dialog will appear:

Work Options for the station “NDTST™ x|
— Data Stream Options — Download Parameters
¥ &equire data from the stream ¥ Request for the data packets Local Event directony:
[ UsePC clock for time tagging [~ Datarequester is at IEDM1: j IStandard

Data Simulation

. ; v i i
[ Simulate data stream from the simulator charnel IEhanneI 01 vl b Autodownioad any new fle recorded by instrument

Al it isting file when download
O W e e T e T [ Always overwite an existing file when downloading

¥ Delete filels] after successiull downloading

% Simulate data packets intermally Simulator Settings... |
— Periodical Check-Up of the [nstrument — Mizcellaneous
" Check up the status of this instrument permanerty I™ Lagin ta single instrument
" Login to instrument every |24— hours, starting at IW W Declare an eror if no AC for more than IF haurs
" Loginin IT minutes after callback from any other station I~ Spnchranise instrumert time with the computer time
In caze of connection failure during automatic check-up: I™ Connected ta the annunciatar, channel |1_
) Rety talag in up ta [” Request and log intensity infarmation
|2— limes everny |1EI— zeconds
% Do mat by ko login again

£ Mewver login to this instrument automatically

D efault 0K 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 to 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. The login in N minutes after callback from any other station is useful when
GeoDAS communicates with a network of seismic stations. If in case of an event one or more stations have
called announcing newly recorded events, GeoDAS initiates check-up of all stations to ensure that event file
and/or other parameters are retrieved from the entire networks of stations. If none of the above listed check-
up modes is selected, GeoDAS will never login to the instrument automatically 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).

e Use PC clock for time tagging. This option should be enabled only if the instrument sending data
stream is not synchronised with GPS and does not provide correct time. In this case all arriving data
packets are time stamped locally by GeoDAS but the precision of those time stamps is not high: it is
within several hundreds milliseconds only.

e Data requester is at... This option is enabled for specific applications only. It is supposed that several
instruments deliver data packets by requests, which are sent to all of them by GeoDAS at the same time
through the separate COM port specified by this option. This approach ensures data synchronisation
between different instruments. If this option is used then two previous options shall be enabled as well.
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& it your data acquisition system consists of several instruments, which provide data streams in the
packet request mode, you have to make sure that:

1.

2
3.
4

All instruments connected to the same communication port can provide data streams
All instruments have been set to communicate with GeoDAS at the same baud rate
All of them support the "data streams by request" option and this option is enabled

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.

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 Datastream Simulation Settings dialog box appears (see below).

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

1. Signal type can be one of the types 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";JI

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 ¥ of the first one and the amplitude of third component — ¥4 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.

Datastream Simulator Settings

— Channel Simulation Parameter:
Channel Mame | Signal Type | F. Hz | Amplitudesfnnas | Phaze, T | Event Amplitude, & | Event Duration, zec | Ewvent Interval, sec |
Channel 01 Sine Wave 1 0.400 0.000 1.500 2.00 20.00
Channel 02 Maige 4 0.300 0.250 1.500 2.00 20.00
Channel 03 Sine Wave 4 0.500 0.500 1.500 2.00 20.00
Channel 04 Maige 4 0.500 0.750 1.500 2.00 20.00
Channel 05 Sine 'Wave 4 0.500 0.000 1.500 2.00 20.00
Channel 06 [ginewave = I 4 0.500 0.250 1.500 2.00 20.00
Channel 07 - 4 0.500 0.500 1.500 2.00 20.00
Channel 08 | 4 0.500 0750 1.500 2.00 20.00
Channel 09 4 0.500 0.000 1.500 2.00 20.00
Channel 10 4 0.500 0.250 1.500 2.00 20.00
oK I Cancel |

&~ 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



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 4-19

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:

e 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.

&~ 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.

e Synchronise instrument time with the computer time. This option is used rarely. If it is activated,
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.

e Request and log intensity information. This option is applicable to the Intensity recorders only.
These instruments keep information about intensities of every recorded event. If the option is
enabled, GeoDAS retrieves new intensity information upon every connection to the instrument and
stores it into the file /GeoDAS_DATA/OutData/Intensity.csv along with the peak ground acceleration
(PGA) and with some general information about every event. Refer to the Instrument Setup Manager
page Intensity Settings for more information about intensity parameters.

4.10 Introducing GMS Stations to GeoDAS

Unlike GSR units, the primary communication interface of GMS instruments is Ethernet, and therefore their
key parameters are listed in a separate table. These parameters are usual network settings: IP address of
the instrument, netmask and the gateway IP. If

a type of IP address is set to Auto, it is RUINFETAEITI @

supposed that all these parameters are

assigned by DHCP server. MAC address is Vool x|
also given in the table_ for ea(_:h unit. It cannot be Adapter firmware [ veE00(0amay)

changed here and is provided for reference Cancsl
only. Adapter MAC address | O0:20:44:3F-D3A3

Two more parameters in GMS table are related

Min Paramet
with Wi-Fi settings, which must be specified e

correctly in order to communicate with the Netwark name (5510] | GSO_TEST
instrument via wireless link. Clicking either Wi-

Fi SSID column or the Security column opens HEGTEL e el AdHoc - chamel [0
another dialog window for setting Wi-Fi

parameters, which are also standard for any Security Settings

wireless communication:
e SSID (Service Set IDentifier) is a public

name of a wireless network, to which i 1 ~|  Authentication |Dpen -

the instrument is connected.

e Network topology is set to " Hexadecimal key [5 bytes) {+ Password [up to 64 characters]
Infrastructure if instruments
communicate via an access point and it |
is set to Ad-Hoc in case of direct peer-
to-peer communication.

Security type WEPR - Ercryption B4-hit -

xxxxxxxxxxxxxxxxxxxxxxxx
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e Channel is a number of radio channel, which must be set for Ad-Hoc networks to ensure that all
units connected to it use same radio channel frequency for communication.

e Security settings must match those required by the access point for wireless communication or they
must be the same for all units communicating in Ad-Hoc networks. WAP, WPA and WPA2 security
are supported.

Firmware number of the Wi-Fi module and its MAC address are displayed here for information only and
obviously cannot be altered.

Last column in the table is Status, which is indicated by one or more letters, which are the following:
- N —New instrument, which did not exist in GeoDAS configuration yet

- C - already Configured earlier

- A - Altered parameters

- R -—actual settings were Received from the instrument

The quickest way of adding new instruments into the GeoDAS configuration is to connect them to the local
network and press [Autodetect]. But this approach would not work for remote units, which are behind
network routers. In this case, stations shall be added manually by pressing the button [New Station]. In
order to remove a station from configuration, click on it with the mouse and press [Remove].

4.11 Context Menu of the GMS Stations Window

During configuration of GMS instruments, you can use the following functions available from the context
menu activated by clicking the right mouse button. If the actual instrument settings are available (R - status)
and they do not match the ones stored in GeoDAS configuration, you may want to Update stored
parameters from Instrument Settings. You can also Generate requests for configuration files for
selected instruments or to Upload Current parameters to Instrument. Note that uploading and
downloading configuration files may take a while.

If you configure many instruments with similar network settings at the same time, you may find useful the
following commands: Set Same Gateway, Set Same Netmask and Set Incremented IP Addresses. They
require several stations in the list to be selected.

And, finally, you can Export your current list of settings to a CSV file.

4.12 Server Configuration

A button [Server] in the main dialog window described above becomes enabled if at least one GMS
instrument is configured. It opens another configuration dialog with different options supported by GeoDAS
for this type of GeoSIG instruments only:
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Station Server Parameters

Metwork, Settings Mizcellaneous Options
My zerver IP address |D.D.D.D Metwiork, error iz declared if no communication with a station, minutes 360
Server port IW State-of-health forwarding minimum interval, minutes 1207
Tirmeout, zeconds |4|:|7 [ Do not delete received State-of-Health files right after processing

Iv Lite time of any files ather than data ariving from stations, days Jtﬁi
Ewvent Declaration Customized D ata Processing
v Declare and process friggers of seizsmic network Iv¥ Euchange data with external applications using the following shared directary
Mirururn number of stations to tigger 13— |E:\DAT."—‘« J
Metwork, time frame, seconds ’30— [¥ Upload data to a remote file server Server Settings |
W Corvert event files to the Seizan format Force processing of data files recorded earlier Browse for Files... |
Seizan default database name ,W I Suppart far an extended data processing and reporting, including server functions
I Delete arginal files after conversion | Display data processing summary information screen [dema mode)

r - i |
ak | Cancel

GMS Server is an integrate part of GeoDAS intended for communication with GMS instruments. Although
GeoDAS can send few commands to GMS directly, the standard way of data exchange between instruments
and GeoDAS is that instruments themselves contact GeoDAS periodically according to their communication
parameters. This is done because in most cases instruments in the field do not have their dedicated global
IP addresses whereas the server is assigned such an address and can be contacted at any time. An
instrument is identified by its serial number; therefore it is important to enter serial numbers correctly during
configuration of instruments in GeoDAS.

Upon successful connection and authentication, a file exchange between GMS and GeoDAS is performed:
- Instruments send their data files, log files, state of health, etc.
- GeoDAS may send scripts, different kinds of requests and command files as well as firmware upgrades.

GeoDAS can perform several actions upon receiving files from GMS instruments if the corresponding
parameters are set in the above dialog. These parameters are described below.

Network Settings include IP address and port of the server, i.e. computer which GeoDAS is running on, as
well as the network timeout in seconds. If server has several network interfaces and connections from
instruments are expected from only one of them, then its IP address must be specified. Otherwise, leave it
zero, which means that GeoDAS accepts incoming connection at any interface. The timeout is used to
decide when to terminate current network connection if the remote party does not respond within the
indicated time interval. Another timeout value belongs to the group of Miscellaneous Options and it is used
to declare Network error by GeoDAS. The error is declared if an instrument did not communicate with
GeoDAS within the indicated period of time. Make sure that this parameter is higher that the maximum
period of communication with GeoDAS set for configured GMS units. If State-of-health forwarding interval
is set to nonzero value, then SOH reports are collected within this period of time and only then are forwarded
for further processing. You can also choose not to delete SOH reports after processing. If this option is
selected, all received SOH reports remain in the directory \GeoDAS DATA\StatusFiles\InfoSOH.
Irrespective to this option, SOH information is logged to CSV files SOH_YYYYMM.csv; one file per month.
The very last SOH reports are also stored in the same directory.

GeoDAS always receives files from GMS instruments into the \GeoDAS DATA\Incoming directory. Event
files TRG_*.msd are moved after receiving into the Data directory, and ringbuffer files RBF_*.msd are moved
into the DataStreams directory. Other types of files (e.g. log files) remain in Incoming and may occupy much
space after some while. Therefore you can limit lifetime of those files by activating the option Life time of
any files other than data.
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GeoDAS can be instructed to analyse event data files received from configured GMS instruments to see if
they belong to the same earthquake and to declare an event if it is so. You need to enable the option
Declare and process triggers of seismic network in order to do so. A network event is declared if at least
Minimum number of stations triggered within the Network time frame. Received even files can be
converted to Seisan format and stored in Seisan database on .
the same computer. After successful completion of the above
actions, original data files can be deleted. Corresponding

|54.253 42.164

options and settings are found in the group of controls called | Hestname
Event Declaration.

Uzemame |gsia

Further data processing is specific to particular applications and Password i
therefore corresponding options are grouped as settings of the
Customised Data Processing. GeoDAS can exchange data
with external programs (such as ShakeMap application) using a J
shared directory, which can be either on a local hard disk or on
a network drive. If an external application is running in another
computer and sharing disk space is not possible between them, | picion for downloads [fhome/gsiaftestmsdfroms
then GeoDAS can use FTP or SFTP server for the data

Frivate key file

Directorny for uploads |.fh0me.fgsiaa‘textm$.ftosms

exchange. You need to enable the option Upload data to a | File transfer timeaut, sec 40
remote file server and to specify several key parameters of this
connection in the File Server Settings dialog window. v Search for available SFTF clients

. . | Show client's conzole
Login parameters include hostname of server, username and

password. Private Key can be used for login as well.
Directories for downloads and uploads must be different, and
both of them are specified in the same dialog.

Cancel

Connection and the file transfer can be made by using an external SFTP client, which shall be installed in
the same computer where GeoDAS is running. So far only PutTY
(http://mww.chiark.greenend.org.uk/~sgtatham/putty/) is supported. For debugging purposes it might be
useful to enable the option Show client’s console to see messages printed in the console when SFTP
client is running.

GeoDAS provides also the Support for an extended data processing and reporting, which is activated by
enabling the corresponding option. GeoDAS can share processed data with other instances of GeoDAS
using client-server architecture.

U& " Note that the customised data processing is not a standard feature of GeoDAS. Therefore please
contact GeoSIG for further details if you need to use this functionality.
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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 described below.

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 Setup Manager for the station <5TADS: |

Sampling I Ewvent Trigger I Alarms I Channels I Communication I Time Trnggers I

Errors and ‘warmings I Interconnection I Drata Streams I Frinter I Batch Mode I
Station | [ntrument I Power and Batteries I Date and Time I Test I LCD Dizplay
)
ﬁ- General Station [nformation Refrezh
— Station [nfo
Recorder GPS
Station code |5m Altiude | 00000 |Unknavn Put Page

Lacatian |Glattbrug9 Latitude  |47°25.500M [inknawin Put Al

Restats |1 Longitude  |002°32.200E  [Unknawn

Fezet Restarts Counter | [ pdate from FES

| Rezet

— Check and Commentz

[ rpoart
Drate of Inztallation IEI1 01,1957

E =port
Date of Last Check ID'I .01.1997 Checked by IGS

Comment |ESH-1E GeoSIG

E wit

R

Statuz | I armal aperatian Dizgconnect

W& The Instrument Setup Manager is launched to configure GSR and similar GeoSIG instruments. New
generation of instruments (GMS units) are configured as described in the section Configuration of GMS
Instruments.

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.
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I#™  The Instrument Setup Manager cannot be started prior to the very first login to the instrument.
Therefore you have to login to any newly configured instrument at least once. Then all actual instrument
parameters are retrieved and, hence, can be displayed correctly in the pages described below.

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 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:
- A parameter 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 1tis 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, .

either those shown in the active page ([Put Page]) or all |
parameters from all the information pages ([Put All]). In any
case the parameters to be sent out are validated first and then
they are compared with the real instrument parameters. If 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 [INEEIGRGETIT G EETES TEY |
updated regardless of

difference between the Set Location: Update this pararneter?
existing parameters
and those, which are
sent.

All parameters are up bo date. pdate anpway?

Mo ez bo Al LCancel

If you try to update all
instrument parameters
and if GeoDAS has

[ Always confirm updating withaut asking such questions
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found at least one parameter of the Setup Manager, which does not match the same parameter in the
instrument, you will be 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.

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 |l U
option "Reinitialise..." then all the

current parameters will be lost
and replaced with the default Mate: you will have to re-login to the instrument after its restart

instrument parameters. This

operation is applied very seldom, [™ Reiritizlize all instrument settings with the factony defaults Ll
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.

Are pou sure that you want o restart the instrument?

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 Errorz and ‘W arnings I Interconnection I Drata Streams I Frinter I Batch Mode
characters though there are Sampling I Event Trigger I Alarmz I Channels I Communication I Time Triggers
versions of firmware Station I Instrumentl Poweer and Batteriesl Date and Timel Test I LCD Dizplay
supporting up to five =)
characters. They are .ﬁ- General Station |nfarmation
indicated in the General _
Information window as the — Station Infa
station identifier along with Recorder GPS
the station name. But the Station code |5 T4 Altude | 00000 |222.4
code is kept in the
instrument, whereas the Location IGIatthrugg Latitude |4?°25.ennm |55°2a.?23m
station name is known to
GeoDAS only. It might be a Restarts |5 Longitude [00B°33. 200 {037°17.898E
good idea to set the station
code as three last Feset Restarts Counter | |lpdate from GPS
characters of the station
name. In such case the two — Check and Comments
first characters can be the ]
Drate af [netallat IEI‘I.EI‘I.‘IEEI?
code of a local seismic i SHRStEtan
network.  This  naming Date of Last Check [01.01.19%7  Checkedby [GS
convention is used very ¢
often for seismic stations. Carmrient |I35F|-1 2 GeoSIG
The Location is usually the
name of a place where the
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.

& if 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 Ewent Trngger I Alarmz I Channels I Communication I Time Triggers
the Manufacturer indicate Errorz and wamings Interconnection I Drata Streams I Frinter I Batch Mode
which type of Instrument is Station  Instrument | Power and Battenies I Date and Time I Test I LCD Dizplay
connected.

) ] giﬁ Instrument Setup
The information on
Firmware Version might — General Infa

be important in case you
ask Ifaor any kind yof Instrurnent Type IGSFHE M ain board 54M I'IE?EEIE

technical support at , . .
GeoSIG. Be ready to Firrmare Werzion IEIE.EIE.'IE [37E2A] DSP Firware I2EIEI1EI
provide  the mfo.rmatlon b anufacturer IG eoS|G AG
about your firmware
version.
— Memorny Info

GSR-18 has a digital signal
processor on board with its

bemaony Type I.-“-‘-.T.-'i‘-. Flazh

own software. The version . :
of its DSP Firmware is Total Memory I??44 kEyte, I-I 7l kByte iz uzed by data files
indicated here too. Fiahd Stucture |2 Block[z] [1 for preevent memony] « B4k, Chip size 128K
Main board S/N is the ™| Create Mhe:chanmne Mata Fies

serial number, which you
enter normally while
configuring a station but
this page indicates the ™ Analog or GSM Madem [ COFD fadern W Gamin GPS T S ezl Frinter
correct number retrieved
from the instrument upon
the first login. The number
is indicated on the main board (yellow sticker).

— Peripherals

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 Skation I Instrurment I Power and Batteries I Datke and Time I Tesk I LD Display I

check for available sampling Errors and Warnings I Inkerconneckion I Ciata Streams I Printer I Batch Mode I Inkensity I

rates for your instrument. Sampling | Everk Trigger I Alarms I Channels I Communication I Time Triggers
DC Drift compensation Sampling

corrects any permanent .

offset of the sensor signal. — General

The speed of drift o I_Ll o ) )
compensation depends on ampling Rate 200 v DiC Drift Compensakion

the instrument type. Reset Realtime Peaks I Correct the Baseline |

Zero level of the signal can
be adjusted with the button

— Monitoring of the Real Data

[Correct the Baseline]. ¥ Fast Update Cutput units  [Units g |
The other button, [Reset Type of the Data | Long. | Tran. | Yert, |
Real time Peaks] s AT Yalue -0,001349 g -0.001370 g -0.000599 g
available for GSR-18 only. It D Zero -0,000316 g -0,0015351 g -0,001236 g
can be used to reset the Oukput Signal -0.001034 g 0.000010 g 0.000537 g

peak values of velocity,
acceleration, displacement DSP Peak Yalues Frequency of RS0 peaks IID.UD Hz "’I

which are  permanently

Peak Tvpe | Long. | Tran, | Vetk, |
calculated by the DSP. Acceleration 000020 g 0.00020 g 0.00020 g

Yelociky 0.00011 g*s 0.00011 g*s 0.00011 g*s
The other group of controls Displacement  0.00007 g*s~2  0,00007 g*s~2 000007 g*s~2
called Monitoring of the RSD Peak 0.00000 g*s~2  0.00000 g*s~2  0.00000 g*s"2

Real Data displays the
tables of current samples
and peak values.

The upper table indicates three parameters: current value at the output of A/D converter, DC offset and the
current value of the output signal calculated from the first two parameters. You can select with the combo
box Output units whether these three parameters are displayed in counts or in the actual physical units.
Displaying them in Volts is possible only for those firmware versions, which support the information about
input ranges that should be set correctly in the page Channels. The option Fast Update causes all three
parameters to be updated approximately 4-5 times per second, which can be useful while calibrating the
recorder and/or sensor.

DSP peak values in the lower table are available for GSR-18 instruments only. The Response Spectrum
Acceleration or Displacement (RSA or RSD) is always calculated at several frequencies. You can monitor
these values at any available frequency by selecting it from the list Frequency of RSA peaks.



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 5-29

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 sensors with GeoDAS. You can select the desired gain
from the list Selected Gain. But only few sensors support different gains, for the others the Gainl is always
used, which must be indicated with the option Gain1l is always selected.

The actual number of
Instrument channels and Errorz and ‘W arnings I Interconnection I Data Streams I Prirker I Batch Mu:u:lel Interzity

the ADC resolution are Statiu:unl Instrumentl Power and Batteriesl Date and Timel Test I LCD Dizplay

also indicated in this page. S ampling I Ewent Trigger I flame  Channelz | Communication I Time Triggers

Main channel settings are %2 ek St s
summarised in the table.

The number of rows in this

G | Sett
table corresponds to the Eetal ==t .
number of channels and IV Gainl iz always selected Selected Gain  |Gain 1 j
can be 1, 3 or 4 (GCR
instruments). ( Inztrument channels I 3 &0C resolution of the instument, bits |22
You can set the following Charnel Settings:
parameters for each _ . .
channel: Make sure that Senzor Type iz specified comectly for each channel. Yerify that channel

unitz and the sensor full zcales are corect for all supported gaine. Full zcale iz indicated

e Name of the channel az a half of real measurement range, i.e. 2.0 iz for +20 sengors.

e Name of the physical

units (typically g for For the sensor type, which is not listed, select type "Custom” and enter comect ful
accelerometers and scale(s] and physical units.

mm/s for - - - - -
seismometers) This Comp... | | rits | Sensor | [5ain(] I Gaind | [5ain2 | iz | Hange |
parameter is selected Long. q Custam 200000 200000 200000 Paos 0100

Tran. g AC-23+#1g  1.00000 1.00000 1.00000 Pos 0210

from the list, except for Vet g 200000 200000 200000 Pos  O#l0y

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. Note that this list can be different for
different types of instruments. If you do not see your sensor in the list, the first type (‘Custom’) shall be
selected. In this case you have to set correctly the unit name and the full scale according to the actual
parameters of your sensor.

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

I&"~ 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.

e Axis direction (positive or negative, i.e. inverted)
e Input voltage range of your instrument. This option is not supported by all firmware versions.

I Note: setting of the voltage range is only required to see the actual ADC input voltage in the page
Sampling correctly. This parameter does not change the real input range, which is fixed by hardware
settings during manufacturing of the instrument.

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.




GS_GeoDAS UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 5-30

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 Ewvent Trigger I Alarmz I Channelz I Commurication I Time Triggers
Errorz and “Warnings I |nterconnection I Data Streams | Frinter I Batch Mode

All tim_e stamps  of _the Stati-:nnl Instrumentl Power and Batteries  Date and Time | Test I LCD Drizplay
event files, reference time _

of the data streams, etc. is
taken from the real time

clock (RTC) of the — Current Date and Time — Drate and Time Updating
recorder and therefore it is

Date and Time Settings

important to ensure that bl i Las Usdhiis

this time is correct. The Recorder |21.022002  [12:28:01 7022002 (122800
best way of setting the

correct Rch time istgouse GRS |210zz002  [12:28:00 Update flom GPS |
the GPS receiver. If it is

connected and provides PCRTC [21022002 [15:2354 Update from PC RTC |

the valid information, you

can update RTC with GPS Custam I I |1pdate from cuztom settings |
time by pressing the button

[Update from GPS]. — GPS Status and Contral

Usually —the instrument : [Enabled Disable GPS Iritialize GPS
performs this procedure GFS is | - I
automatically. GPS Vald I‘v‘alid GPS Work Mode

% Continuous [GPS iz always on

If the RTC time is not i |E d
Quality oo M awimum |1EI miin Esvery |1 haur

required to be very
precise, you can also Satelites used I3 Femaining GPS active time IT ity
update it from the
computer real time clock
by pressing the 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.

The GPS related information should be interpreted as following:

GPSis GPS Valid | Quality | Satellites used | Description

Disabled No Info NolInfo | O GPS is disabled

Enabled No Info NoInfo | O GPS is not connected or no information is
received from it

Enabled Invalid Not 0 GPS is connected and provides the information

good but less than three satellites are available

Enabled Valid Good 3 and more Reception and the data quality are good. Data
from GPS is used to update the instrument real
time clock
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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 I Event Trigger I Alarms I Channels I Communication I Tirme Triggers
format (International
Association of Seismology
and Physics of the Earth's
Interior), and which is sent ...
out through the optional

additional serial port of the

instrument. Not all — Serial Data
Eﬁgumegfts Eﬁﬁﬁ?er:ruptgz [ Enable Senal Data Outpuk
stream. Cerial Data Type £ Stieam of zamples

Station I [nztrument I Power and B atteries | Date and Time I Test I LCD Dizplay
Errors and ‘W arnings I |nterconnection Data Streams I Printer I Batch Mode

Serial Data Streams

% Stream of packets
The standard stream can be

either enabled or disabled [T | Send data packets by request anly
with the option Enable

: Serial Data Ch I = [
Serial Data Output. One erial Data Channels Three chatmels Ore Chatite]
can set also the type of the IASPE S
serial output (either Stream B tream
of packets or Stream of Synchracharacter for the autput stieam IEI:-:EIF
samples). Sampling B ate of IASPEl Stream
The data packets can be = B0 Hz, stream output at 4300 baud
sent either every second or & 100 Hz, stream output at 9500 baud
by request from GeoDAS ~ 200 Hz. stream output at 19200 baud
only, which is indicated by

the option: Send data
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.

U&™ Before selecting a high
Baud Rate such as 38400 Errors and "W arnings I Interconnection I D'ata Streams I Prirter I Eatch tode
or 115200 Baud please Statin:nnl Instrumentl Pawer and Batteriesl Date and Timel Test I LCD Drizplay

;?)Tgotrlitmtgin?ggglgte{h; Sampling I Ewvent Trgger I Alarms I Channels Carnrmunication | Time Tnggers

speed and the channel = L

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

— General Seftings

quality of link is not enough Baudrate |1E|2EIEI vI |dle timeout bo disconnect from a PC, minutes I'I4
to Communi(_:ate at this Mate: The baud rate cannot be changed if the option "fnalog Modem'
speed, you will not be able is selected

to connect to the instrument [rata block zize for the file transfer iz |4 vI himes 206 bytes

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

— Modem Settings
| nitialization String

I.-’-'-.T &FE0ZCORD050=1 &k080

value.
Autalial zting

0&™ The Baud Rate cannot ATDP 5367 ;
be changed if the recording I ¥ Enable AutoDial on event
system is communicating .
via modem. Usually baud — Pazzword to Access Remate Stations
rate is fixed at 38400 baud 0id

; pazzward LogOn Level |3
for the modem connection. eaEneve
To change it, you have to Mew password

disable first the option Change Password |

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

EERETEETY

Confirm new password

Ik

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. Note that the password is changed in this way for the current login level, which is

indicated as LogOn Level. If you would like to login at the level, which is different from the current one, you

have to proceed as following:

e Press the button [Disconnect] to log out. The Old Password field becomes grey

e Enter the password corresponding to the desired login level in both New password and Confirm new
password fields and press the button [Change Password]

e Press the button [Connect]. If the password is correct, you will see that the new LogOn Level is
indicated after login. The new password is stored by GeoDAS and will be used later on as default one.

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, Sampling I Ewent Trngger I Alarmz I Channels I Communication I Time Triggers

you have to Enable Station I Instrument I:..E'.'E'.'.'.‘f'.'?.'...'?n'fl.E.‘?}E‘?Iiis I Date and Time I Test I LCD Display
Network Synchronisation Erors and Warnings | Intercannection I D ata Streams I Printer I Batch Mode
first. Then the other options

become available. They %—l Interconnection of Instuments

specify whether the
instrument works in a
Network Master Mode,
whether it issues a network
trigger signal  (Output
Network Trigger) or it ™| Hetwar Masten Mode
receives the signal from the
network (Input Network

[ Enable Metwork Syncronization

— Inztrument Metwork, Options

™ | [t etk Trigger

Trigger). You can also ™| Gt W efwark Trigaer

Synchronise Slave Clock :

to Network Clock by ™| Syrchronize Slave Elock ol etwork Elack
selecting the corresponding

option.

Current netwark, 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

supported: level trigger and
STF,)Ap/LTA based ggtrigger. Skation I Instrurnent | Power and B atteries I Date and Time I Test I LCD Diisplay

Errors and “warnings I |nterconnection I Drata Streams I Printer I Batch Mode I | ntensity

Beside of that, the trigger Sampling  Event Trigger | Alarms | Chanrels | Communication | Time Triggers

can be initiated by a

software command '+‘“’“ Ewent Trigger
(Manual Start/Stop), by the
external signal (Hardware

— Ewent Recording [ER]

Trigger) or it can be issued Triggers: W Manual Start/Stop ﬂl ¥ Time Based Trigger ﬂl
gase/d on some predefineg ¥ Hardware Trigger [activated by the signal at external connector)
ate/time (Time Base

Trigger). LEES'[ three types Pre-event time, sec I'IEI STA interval, mz IEEIEI STA/NTA, dB IED

of triggering can be either Postevent tie, sec [10° LTAinterval sec [100 T Update LTA
enabled or disabled by

ticking of corresponding Turn-on delay, sec I'I STAATA parameters are the same for all channels
checkboxes. I” Enable voting logic ¥ Use Trigger Bandpass Filter 0.1...12 Hz
Level trigger and STA/LTA _
based trigger can be Comparent | STALTA | Level | T hrezhold | | Initz |
enabled or disabled Long. Na Tes 0.033376 g
channel-wise. Set 'Yes' or L’:‘r? HE $:z ggggggg g

'No' in the table to enable or ' ' g
disable those types of _

triggers. The level triggers — Permanent Recording (PR] by GCR-12/16 Status of the event tigger:
have individual thresholds [T Enable PR: € Alwaps € Date/Time based | ||
for each channel, whereas _ _ _

the STA/LTA triggering M onitor periad, min IEI Tact rate, zec IEI Turn Dn/Of: EF|| PHl

algorithm has the same

parameters for all channels.

They are:

e STAinterval in ms;

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

Update LTA: whether LTA calculation must be updated 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. Some firmware versions support also the option of voting logic. If it is enabled,
the instrument triggers if either vertical component or both horizontal components are in the trigger state i.e.
in this case either horizontal component has only half of the vote required to declare an event trigger.

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 different. This is mostly because GCR instruments
support two types of event files: event records (ER) and permanent records (PR). PR are not really events,
they contain pea k values of the signal within predefined time intervals Tact Rate, which are monitored
within Monitor Period for every permanent record.

Permanent recording, if

enabled, can be performed Errars and "W arnings I Interconnectian I D ata Streams I Frirter I Batch Mode
either always or according Station I [ nstrument | Power and Battenies I Date and Time I Test I LCD Dizplay
to the GCR timetable. Sampling Event Trigger I Alarms I Channels I Communication I Time Triggers
Event recording, if enabled

with Enable ER option, can '+"‘""‘ Ewent Trigger

also have different options

as it is specified by the - Event Recording [ER]
corresponding controls: Triggers: W Marwal Stat/Stop Start | ¥ Time Based Trigger  Edit |
e Single event. This ™ Hardware Trigger [activated by the signal at external connectar]
mode is used in Fre-event time, sec |2 W Enable ER:
combination with the ™ Single evert [peak/period)
; Fost-evert time, sec |4 d R penn
\?\/?I{ma:g(e:gidrec(;)rzldmgihg ; % Level igoered events
; y Max duration, sec ISEI " Level tiggered in time window
highest peak event
within a permanent Turn-on delay, sec I1 [T Autodelete evert
recording period. Status
of the event trigger Com..| ST&/TA | Level | Thieshold | Units | ER Save | PR Save |
indicates ER: RDY = Mo Mo 0.918525  mm/s Ves Ma
when the instrument is Ny Mo Ma 0.915525 s Tes M
ready to trigger in this z Mo Mo 0.915525 'z Y'ez Mo
mode. Y.5um Mo e 0.915525 ramny's Mo es
e Level triggered — Pemmanent Recording [PR] by GCR-12/1E Status of the event tigger:
events. This mode will W Enable FR: & Alwaps  Date/Time based | ER-FOY FE-REC ||
enable the event and ; : _
permanent recording to Moanitor period, min |1 Tact rate, zec |1 Turm OO I_EH I_F'H
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 whether recording capabilities are turned on or off. These buttons are
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" with the
abbreviations and corresponding colors. It can be one of the followings:

e REC (orange) — recording now

e RDY (green) - ready to record, i.e. waiting for the trigger to occur

DIS (gray) — disabled

OFF (gray) — recording is not possible at the moment

ERR (red) — error, e.g. memory is full.
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Some types of GSR-18
instruments (firmware Errors and ' arnings I Interconnection I Drata Streams I Printer I Batch Mode
versions 02.04.xx) require
special settings of event
trigger parameters. They do
not support event trigger % _

based on STA/LTA ratio, npr B e
only level trigger. It is

Statin:nnl Instrument | Power and Eatteriesl Date and Timel Test I LCD Dizplay
Sampling ~ Ewent Trigger | Alarms I Dremrak I Cammunication I Time Triggers

possible to set trigger -~ Event Recording [EF)

thresholds independently for Triggers: [ ManualStart.-"Stu:-pe Start | [T Time Bazed Trigger

every component of the ™| Hardware Trigger [activated by the signal at extemal connectar]

signal. These instruments .

Cagn monitor two trigger Fre-gvent time, sec I1 Mate: Threshald levels for the ewent tigger

| s | | i d t = . are zet in the page Alarms for this version of

;Vei S 02?]’ eve ISt used to ost-event ime, sec I2 the instrument. The tigger bandpass filker iz
eclare e event an (0] . alwayz enabled

start recording (which is Mas duration, sec |1

a!Ways enab'?d) and the Turn-on delay, sec I1 ¥ | Use Trigger Bandpass Fiker 0.1 231 .5 Hz

high level is used 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 Errors and W amings I |nterconnection I [ ata Streams I Printer I Batch Mode
and Trigger time but the Station I Instrurment I Power and B attenes I [Date and Time I Test | LED DISp|a_','
trigger can be performed Sampling I Ewvent Trigger I Ailarmsz I Chanrels I Communication :
as many times as specified
either Starting from the ?_+ Time bazed tiggers
trigger date and time or
Daily at the indicated — GBY Time Trigger
time. There is also one . . : S

I Fun time based trigger |1 bimes;
more  option  available: Trigoger date  {01.01.1993 - : g . .
Trigger continuously Trigger time :00:00 Sta_rtmg f":'”? th_e t”gger_ e _E'nd fime
until the memory is full. " Daily at the indicated trigger time, or
The du'fation Of_ every Duration, sec I-“:I " Trigger continuously Lntil memory iz full
record is set in the
Duration field in seconds. — GCR Time Trigger

. . Trigger every day ztarting from the date I ending on I
GCR time trigger can be = v o d J
performed only once a day Start krigaer time I End trigger time I

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

— GSA Time Trigger

it is indicate in the middle Duration | Date | Time | Days | His | Min | Sec | Mum |
of the page. 0 ] 0 0 0 0

] 1] ] ] 1] 1]
GSR time triggers are most 0 0 0 0 0 0
complicated. One can set 0 a 0 0 o o
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.

& if 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.

U&" Please 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 Event Trigoer I Alarmz I Channels I Communication I Time Triggers
Stati-:nnl Instrumentl Pawer ahd Batteriesl D ate and Timel Test I LCD Drizplay

¢ Emars and Warnings

& Errors and *#armings

— Analog Tests
Channel £ Hoize
Channel " Moize
Channel = Moize
Channel £ Zero Level
Channel v Zero Level
Channel = Zero Level
Channel £ Filter Rezp
Channel ¥ Filter Resp
Channel = Filter Resp
Mo Senszor detected
ADCYalue
ADC Time Too Long

— Hardware Testz

EPROM Checksum
EEPROM Checksumn
EE RéaM Checksun
Irvealid [nstruction
Addrezz Error

Stack Owerflow
Divizion by Zero
Inexpected Interrupt

I | nterconnechion I [rata Streams I Printer I Batch Mode

— MemoryTests

b ermarny 1005 Full
teman Beadfsfite
kemarny Farmat
teman Present
Data Checksum
[ata Conziztency

b emany = 0% Full

— Yoltage Tests
b ain Yoltage

Backup Yaltage G

Legend of indicators:
Status 0K, @ Emor

% Warning
@ Mot zupported or currently affline

Clear Errors
and “#arnings

— RTC Tests
RTLC"alid

RTC Increment

RTC Memon

RTC Ozcillator

|lpdate from GPS s
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 — Other Options
Interval parameter. For
some instruments the value V' Analog |Passed Testinterval |30 | days
of 0 means that periodical - [~ Record Test Pulse
tests are disabled. A user V' Hardware Iwa"nmEIS 5
can also force testing at - v Check Senzar Permanently
. W
any time. To do so, one has v RTC I Amings
to connect to the instrument :
v ol W arning s
and press the button [Run el 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 Camporent | Frequency | Dlamping |
command during this time. Yert. T M/t
If user initiates the test, the Tran, A B At
results will be logged to the Long. N/ N/,

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 Sampling I Ewvent Trgger I Alarmz I Channelz I Communication I Time Tnggers

dates according to the Errors and Warnings | Intercormection | Data Streams I Frinter I Batch Mode

actual parameters of the Statiu:unl Instrument i Power and Batteries I Date and Timel Test I LCD Diizplay
batteries so other people ’
can see when the batteries f

must be replaced next ﬂ
time. S -
The other information
provided in the group Powered by |M: Fower

Batteries indicates the
actual voltages of both Power Losses IEI |Eeset Eowenlass Eu:uunterl
batteries as well as their
minimum voltages at which
the instrument is still Lazt Power Loss I I
expected to work.

FPower and Batteries 5 ettingz

D ate Time

There is also information
about AC power available. — Batteries
The field Powered by
indicates  whether AC Drate of Yaltages, Volt

powers the instrument. In Inztallation Replacement actual Mirimal

case there were power Main  [201220m  [2012.2004 [1352 [10E
losses detected, one can

see the number of Power Backup [20122001 | [20122006 [ 27
losses as well as the date

and time of the Last power
loss.

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




GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 5-41

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 arningz I | nterconnection I [ ata Streams I Printer I B atch Mode I [ntenzity
So if you would like the Statinnl Instrumentl Power and Batteriesl Date and Timel Test I LCD Drisplay
alarm(s) to be provided by Sampling I Event Trigger  Alarms | Channelz I Communicatiarn I Time Triggers
the instrument, Enable o

Alarms first and then set -—Q—- Alarm Configuration

the desired threshold levels E

fOI‘ bOth h|gh and IOW — Genera| Settmgg

alarms. You can also set

here the Alarm Active ¥ Enable Alarms Lo Alarnn status Activated
Time and instruct the I Activate 53 on eventigger  High Alam status Inactive
instrument whether alarms _

are enabled during the [T activate &L3 on Emor only Test Low Alam I
self-test. ¥ Activate AL3 on Emmor, Warning, Mo AC :

Some instruments support ¥ Enable &laims during self-test Test High Alam I
(a'LSLO\g)?ne anll’irci ala(r:rgnSIQFE)aél Alarmn active time, zec IE_
activated on any Error, Moate: Alarmn 3 cannot be uzed if GPS iz connected to the instrument

Warning or on AC loss or

on every Event Trigger. But — Levels of Alarmis

even if it is supported, this

option is not available if Component I Low Threzhald | High T hrezhald I Iritz |
GPS is connected to an Ll:Ir'lg. 0.093976 0.500000 g
instrument. Latest versions Tran. 0.033376 0.500000 g

of the GSR-18 instruments Wik, 0099976 0.500000 q

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 AL3.
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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

arameters of this page you
Eave to Enablz 9 S)Il\/IS Statil:nnl Instrumentl Fower and Batteriesl Drate and Timel Test | LCD Display

Sampling I Ewent Trngger I Alarmz I Channelz I Communication I Time Triggers

sending first. The Erors and ‘W arnings I Interconnection I Diata Streams I Frinter

telephone number of GSM

modem, which will receive i@ 5MS Batch Mode

SMS messages, must be

entered in the : :

corresponding field. If the [V Enable S5 zending to the following phone rumber |+4'I 797749,

first character is '+' then it is Mate: Modem aption must be enabled [Instrurnent page] far an SKS suppart to be zet

supposed that the
telephone number is

¥ Send a copy of every SMS to the secondary number |+.‘-"E||:|2|32EIEEI__

provided in the international — State of Health message
fe(?[::mat with country code, ¥ Send S0H information every |24 hour(z] starting at [HH:kbkd] |233|:”:|
¥ Send S0H on emors [T Send S0H on wamings

You can also specify to
Send a copy of every SMS — [Other messages

to the secondary number
! . v
and enter this number in the M SerelblL v samplie]

corresponding field as well. The FIL message iz rezent |2 times in caze of & timeout |3|:||:| seconds
Further one can set whether ¥ Send EVT [event detected] eveny |2|:| geconds while tigger is active

the state of health (SOH) Mote: EVT zending can be enabled only if the FIL mezzage iz enabled
information is sent by SMS.
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 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. All EVT and FIL notifications (except very first EVT message, which has no valid
data) decoded correctly are logged into the file SMReports_YYYY.csv, which can be found in the directory
OutData located under the GeoDAS root data directory.



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 5-43

5.18 Parameters of the Printer

GSR-12/16 and GCR
instruments  support serial Sampling I Event Trigger I Alarmz I Channels I Communication I Time Triggers
printer. You can either
activate or de-activate
printer output and if it is

active, one can specify % Prin
g L=

Statiorn I | nztruamett I Power and B atteriesz I Drate and Time | Test I LCD Drizplay
Errars and W arnings I Intercannection I [ ata Streams Frinter | Batch Mode

what kind of information
you would like to print out
with  the corresponding ¥ Printer Active
options grouped as Printer
Output Contents.

— Prnter Qutput Contents
¥ Status [~ FFT v tMemony used
Note that the serial printer .
and GPS receiver cannot ¥ Ewvent [~ FFTY [ Main voltage
be connected to the [T Peak [ FFTZ ¥ AL power
instrument at the same e :
time. I~ KYZ anes IV Ermars and warnings

Mate: GPS and Senal Printer cannot be uzed at the zame hme
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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
tick boxes 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.

<A AR AR A

o
i
i
o
i
i
o
v
v
W
v
v
W
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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 signals and can be reset by
operators with the corresponding buttons.

The GeoSIG annunciator
(GAN) is configured as any Skation I Inskrument I Power and Batteries I Date and Time I Test | LCD Display |
other instrument through the Communication I Errors and Warnings I Interconnection Annunciation

Instrument Setup Manager
but some configuration pages

(Event Trigger, Data Streams, i |1 ArrUREELiER

etc.) are not accessible =t

because of the limited — Stakus of Sikes — Alarms

functionality of GAN, which

does not work with seismic Ch | Site | Trigger |5tatus | AC pu:uwerl Link, |1

data. 1 F1 Enabled Ok Ok Ok, TRIGEER,
2 Gl Disabled Ok ok, ok,

The table Status of Sites 3 G2 Enabled Ok ik, Ok,

indicates annunciation 4 K1 Disabled Ok Ok, ok

parameters of all recorders 5 Ul Disabled Ok Ok Ok

connected to annunciator & Rl Disabled Ok Ok Ok % OBE

channels. Only the sites
(stations) known to GeoDAS
through their Work Options as
connected to the annunciator, Mumber of stations required For common krigger I 1

— Annunciatar Settings

. - S5E

appear in this table. The Mumber of stations required For the trigger alarm I 2
columns Status, AC power
and Link indicate [+ Enable PC watchdog Timeaut, minukes I 10
correspondingly whether a
station experiences any Current number of the PC watchdog timeouts I 0 R
hardware error, whether the . , ,

) ! Lask kimeout Mo information Reset
AC power is lost and whether —l

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. If annunciator detects a trigger error, the Error message is indicated in this column
instead of Enabled. The general system error is also activated in this case.

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. GAN counts
watchdog timeout cases and keeps date and time of the last timeout. You can clear this information by
pressing the [Reset] button.

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.
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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.

5.21 Static Measurements

This setup page is available only for the specific version of the GSR-18 recorder firmware, which
permanently performs static measurements, i.e. acquisition of the slowly changing physical data. The option

Enable static
measurements shall be
selected in order to activate
data recording. Every stored
value is an average of
several measurements
taken within the time interval
specified by the parameter
Duration of every
measurement. The other
parameter called Time
interval between
successive measurements
specifies the rate  of
averaged samples, in
seconds. Length of data
record stored in every
output file is the Ilast
parameter available for
adjusting and it is set in
minutes.

UE™ Note: deleting all files
and formatting the ATA card
is not possible when data
acquisition is going on. One
has to disable the
measurement first then to
perform formatting.

Station I Instrument | Fower and Battenesz I Date and Time I Test I LCD Dizplay |

Channels ! Cammunication ! Errors and " armings Static Measurements

Permatrent Static Measurements

T

¥ Enable static measurements

Parameters of Meazurements

Time interval between succeszsive measurements, seconds !'I 200
Diuration of ever measurement, zeconds i1 ]
Length of data record stared in eveny output file, minukes i3|3|:|

Mote: the result of every meazurement iz just one zample calculated az an
average value over the duration of this measzurement. [ata zets of averaged
zamples are stored in output files channel-wize
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5.22 Intensity Settings

This setup page is available only for the GeoSIG Intensity Recorders. These instruments are capable of
calculating intensity levels of recorded seismic signals. They deliver this information to GeoDAS, which logs
it to the intensity file for

further processing by - = . .
external software tools. This Statian I [nztrument I Paower and B attenes I Drate and Time I Test I LCD Dizplay I

functionality is enabled by Sampling I Ewvent Trigger I Alarms I Channels I Communication I Tirne Triggersl
setting the option "Retrieve Errors and W arnings I Interconnection I D'ata Streams I Printer I Batch Mode  Intensity

and log intensity information”
in the Work Options of I Intensity Setings
corresponding recorder.
— Table of the Intensity Levels ——— Intenzity indication style

Table of the Intensity - - e i
Levels specifies up to 12 Intensity | Masimum Level, g_| rLatmdlgltS ......
levels o intensities, which Ill ggg;g?ggg f* Foman digits
can be adjusted by users. m 0.0086E759
Note that the_se levels shall I 00703943 One can specify less than 11
be_ prowdeq in the channel B 0.0499651 intersity levels, Unspecified levels
units set in the Channels W 0122365 af high intenzities are et to 2eros
page. Wil 0270225

Wi 0 ESZE13
& ~Note: GeoDAS l;f‘ 1'5%9?? Mate: intensity levels are st in the
recognises only g, mg and charnnel unitz. Only 'q’, 'mg’ and 'Gal’
Gal units of acceleration. Al 0 are valid units for the comect
Settings any other sensor intensity caloulation
units in the Channels page

will cause incorrect intensity
calculation.

You may leave zero one or
more last (highest) levels.
They will be considered as
non-specified.

Usually Roman digits represent intensity levels but you can change this Intensity indication style if Latin
digits are preferable.
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5.23 Configuration of GMS Instruments

New generation of GeoSIG instruments called GMS, GeoSIG Measuring Systems, is configured differently
than the standard old-style GSR instruments. Instrument Setup Manager is not applicable for them and the
configuration is performed using the ASCII configuration terminal, which is shown below.

Configuration Terminal of the station M1018

Main Menu
A) Ztation description .........au..n G5-TIA18 Test Station
B) Jtation code ...vversreiinnnnnnns F3_I4
C) Location description ....cvvevnnn Default
D) ZSeismic network code ... .venan. NC
E} Mumber of Chammnels ......ccvvaunnn 3
F) Number of Output SCreams covesaas 1]
G) Mumber of Trigger Fets ..o vevnnn 1
H) Number of Preset Triggers ...... 1]
I) Channel Paramefers ....coeeeassas e
Kl Trigger Parameters covessnsnnnsns ==
M) File Storage and Policy .v.oveunn. ==
M) Communication Parameters ........ =
0) Miscellaneous Parameters ........ e
P) Auaxiliary Devices sovevsnnnrnsnns ==

Gelect <b>...«<Pr. <Esc> to exit

QK | Cancel

In order to modify a menu item, just press the the letter key indicated next to it and <Enter>. The <Esc> key
brings you up to the previous menu level. When configuration is finished, press [OK] to update the
configuration file locally and to prepare it for sending to the selected GMS instrument. As soon as this
instrument contacts GeoDAS next time, the file will be send to it and the instrument will be restarted in the
new configuration.

0#™ For detailed description of all GMS configuration parameters, please refer to the User Manual of GMS.
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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.

U™ This section is not applied to GMS family of instruments.

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 STA/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:

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:

e 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
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EventManager for the station <GCR16> ;Iglll

Filename | Type | [rate | Time | Durat...l Flags | Peak Values | File: Stat, & Dizconnect I

GCR_20030930_214600 Perm.  30.09.2003  21:46:00 Odsec - . BA1e-002 mmds 1.10e-001 mm/s 1.132-001 mmds 1.70e-001 mm/s
GCR_20030930_ 214700 Perm. 30092003 21:47:00 B59sec . 1.56e-000 mmds 491001 mm/s B.13e-000 mmds 8.00e-001 mm/s Trigger Maow |
GCR_20030930_214733  Event 30092003 21:47.33 0B sec 1.07e-001 mm/s 3.27e-001 mm/s 4.27-001 mm/s 5.48e-001 mm/s DL
GCR_20030330 214800 Perm. 30032003 21:48:00 53 sec 1.71e-001 mmnds 5.25e-000 mmds 7.63e-001 mmds 3.42e-001 mm/s
Tt 30092003 214801 0B sec 1.43e-001 mmds 4.67e-001 mm/s 6.68e-007 mmds 828001 mmds DL
nt 30032003 21:48:23 06 zec 1.40e-001 /s 5.13e-001 mm/s 7. 20e-001 mmds 8.93e-001 mm/s DL

GCR - Dawnload

GCR_:  Delets . 30.09.2003  21:4%00 59 sec 1.00e+002 mmyz 1.00e+002 mm/s 1.00e+002 mmds 1.73e+002 m...

GCR_Z  File Information nt 30092002 214356 08 sec 1.00e+002 mrn/s 1.00e+002 mmds 1.00e+002 mms 1.732+002 ... -

GCR_:  yiew Data . 30,09.2003  Z21:50:00 B9 zec 8.85e-002 mm/s 1.07e-001 mmdz 2352000 mmds 273001 mm/s Exit |
GCR_2 a0.09.2003 215100 59sec

E.41e-002 mm/s 9.16e-002 mm/s 8.85e-002 mm/s 1.43e-001 mm/s | 'I
»

Mo Details |
Download &I ER |

— General Information

Tatal files in the instrument |4 +10
Delete Al ER
Total data memony, KEpte |334 +128 |

Download All PR |
Occupied by data, KByte I‘IS +E
Delete Al PR |
Last update 30.09.2003 at 21:55:51 e e see

Current Status ¥
IS, N P .
Downloaded GCR_20030930_214829.GCR Defragment |

& 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

0&"™ 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. This operation may take long time. The
button is called [Download All ER] in case of the GCR instrument.

[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. The button is
called [Delete All ER] in case of the GCR instrument. If the GeoDAS password is
set (Settings -> Miscellaneous) then you will be asked to type it during this

operation.
[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 Filename | Twpe | Da
STa_20010704_222800 Ewvent  04.07.
STA_200M0704_222300 Event  04.07.
STA_20010704_ 223000 Event  04.07.
Download I RS Foenr 0407
. : STA_200107  Download 04.07.
Downloads selected file(s) to the PCs hard disk STA200107 Dglte 0407
STaA_20130¢ il e 13.06.
Delete I Yiew Data
Deletes selected file(s) from the instrument memory (ATA card
only)

File Information |
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:
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e Set Idle Timeout to disconnect from a PC (Communication Parameters) to 255

e Login to the instrument and leave it on-line

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.

0& 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.

U&"~ Note: GeoDAS does not download ring buffer files of the 1A-1 instruments automatically. This can be
done in the manual mode only. Event files generated on exceeding the specified spectral intensity (SI)
thresholds are downloaded automatically.
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7 The Main Menu

7.1 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 |

As all data sets are loaded from the
instrument and are saved to the hard disk as
data files, those files can be opened to view
their data with the standard Windows
File/Open routine. A Data directory and a file
to open are selected with the standard
Windows browser.

U# Since GeoDAS registers the known
event file types (extensions) to the Windows
environment, the event files can also be open
directly from Windows Explorer simply by
double-clicking them. If GeoDAS is not yet
launched, it is started automatically. You can
also drag the event files from the Explorer
window or from the desktop and drop them to
the GeoDAS window to open these files.

Add Data |

Allows a data file be selected with the
Windows browser and be added to the
current data view.

Export Text I

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.

File

GeoSIG Data Acquisition System

Edit  Yiew &nalyse Settings Tools  Window  Help
e ke ]| | =B
X = | 5| oo
Add Data. ..
Save Event. .. Farmat | Black Time | GPS st
Find Event...
Capture Window. .. 24 hit 50 sps Mo L
Capture All, ., 24 it S0 sps Mo L
24 it S0 sps Mo L
Prink. .. .
24 it S0 sps Mo L
Prink Prewiew
Close 24 VE-53 M2.GSR Start: 18.0:
Close Al de: EH1 Instrument: GSR-24
Select Event Files. ., ]SQEfi II"II atj‘?ﬂdsec ..............
Open Muliple Files,.. b TIns R R
Event File Information. ., :
Configuration L3 T RN J--

Converk

Ezxit

0.MBLE

0032

0.06

0.03
=000
=

Conwverk ko SUDS, ..
Convert to SEISARN. ..
Conwvert to ASCIL ..
Conwvert ko ARTeMIS. ..
Conwverk ko MATLAE, ..
Conwvert Skatic Data...
Conwverk ko SAC, .,
Decompress GER files, ..

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.
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Capture Window |

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

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 I
Prints the contents of an active ODV window

Print Preview |

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 I
Launches the Print Setup dialog, which is used to tune GeoDAS printouts:
Print Setup _I_I- | ZI
— Graph Layout — Header
Columns |1 vl Rows |4 vl W Printout title: GeoDAS Printout
WidH ratio IFit graphs to page j ¥ Frame
¥ Logo: |GEDSIG default J

— Mizcellaneous

Line width INnrmaI "l ¥ Frame around graphs | — Footer

Frint colors IF'rint colore &5 displaped j I Comment IN':' Uszer Comment

Ciatler af et =el (femies I- J [v¥ Page number ¥ Frame [ Frint date
[ Print settings of the template Itesl "l ’TI

Cancel | Save | Page 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:
e 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;
e 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.

U&™ 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
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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.

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:

ji§ Root Event Data Directory: ex'\progdata’geodas_data\Data =0l

Station I Files Types I AI File Mame File Type I Station Date and Time I Channels I Duration Data Peaks |

Gl6_ @GeoDAS_RRITS 14 GCR E"STA_ZDD4DQDS_152443 GSRFile  Gl6__@GeoDAS_RRITS  05/09/2004 15:24:43 3 39:50 7.05e-002 mm/'s §.67e-002 mmys 7.17e-002 mmf's

09832 L GER B = “CTFile  Gl6__@GeoDAS_RRITS  01.01,2000 00:01:04 3 3lsec  4.43e-001 mmfs 2,17e+000 mmfs 2.448-002 mm...

ALARM 1 GSR View Data -

Fl 1 a5R Bl-ccr File Iri T File  Gl6_ @GeoDAS_RRITS  01101/2000 00:00:34 3 3lsec  4.58e-001 mmfs 2,23e+000 mmfs 3.368-002 mm...

F2 L pusty Bacr DIEI t””""‘a en Fie Gl6_@GeoDAS_RRITS  01j01/2000 00:01:34 3 3lsec 443001 mmjs 21724000 mmjs 1,83e-002 mm..,
g Elele

GERTR 1 Q3R Davrload

HDTST 1 GSR. oo

?é: i gg: Update Information

54 1 G5R Select Event Roat...

s5_ 1 G Find Event...

56, 1 @SR

57_ 1 GSR, Export...

SIM02 1 = |

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 event 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 values 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.

The names of remote stations are displayed in the format station@remote_node, where remote_node is
the network name of the remote instance of GeoDAS. Refer to the Appendix G. Network Links of
GeoDAS for more information about the configuration of network links. Stations of the remote instances
of GeoDAS appear in this window if these instances allow downloading of event files by the remote
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clients. 2" column indicates how many files are already downloaded and how many files are in total.
Information about remote files that are not yet downloaded is displayed in blue color in the right part of
window.

Now you can select one or more files from this list and perform the following actions listed in the context
menu:

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 = gugdse  [12022002  fie [2337:10
kept in the file header;

e Delete - removes selected file(s) from the hard disk; " End date |12-D2-2 02 time |23:38:1D
e Download — downloads selected file(s) from the remote

0
nd

node to the hard disk of the local computer o & IED
. . . . , . ak. | Caricel
Next items are always available, even if no single file selected in b |
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.

Open Multiple Files |

This menu provides useful tool for finding and opening several data files. It opens the following dialog
where searching criteria are set:

Open multiple files @

Location of Files Data Channels
(" Default dynamic data direckary (v Al available (" Existing in all files
" Default static data directory ™ Liskted in the table:
g j ;
QDTG Skation | Channel | Exbension
H RELOZ M5
E:NTEMP
| ! J TEMP z
zZ mir
Tirme Interwval : = max
1 5 Add e
rarm Q Remove min
(" Earliest available file {* Latest available file STO01 max
: ; - : ST001 = - av
{ {
First selected File Last selected File =001 y in
{+ Exact date and time " Exact date and time STO01 b3 max
STO01 * av
Datke 05.07.2010 Dake
Tirme 05:20:00 Tirne
oK I Cancel

First of all, you need to specify a location of files. It can be either default directory for dynamic data
(i.,e. \GeoDAS DATA\Data), for static data (\GeoDAS_DATA\StaticData) or any directory on your
choice. Then you specify a time interval of your interest. You may want to open all files by selecting
earliest/latest available file or you can also indicate the exact time and date of your searching interval.
You can also specify the time interval just by selecting two files in the directory. GeoDAS will get the
time and date of selected records and will use them as start and end of the time interval. And, finally, you
can narrow your search by specifying station and channel names of the records you are going to open.
If you know the names of channels you need to view, you can list them in the table. Right-click the table
to add channels manually, to remove selected channels from the table or to import them from a data file.

As soon as all searching criteria are set, press [OK] to start search. Note that GeoDAS searches for files
in the background and the process may take quite some while, especially if your source directory
contains large amount of files. All searches are recursive, i.e. GeoDAS will look also into all
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subdirectories of a selected directory. Upon successful completion, GeoDAS opens all found files for
viewing and analysis.

Event File Information |

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.

Configuration |

Gives access to a submenu with the following options:

e Backup
It stores the entire GeoDAS settings, including all configuration files and the related Windows
Registry settings into a file on user’s choice. It is worth to save the current configuration before you
make any major changes in case you are not very familiar with GeoDAS yet. You can always roll
back to the old configuration in case something would go wrong.

e Restore
This menu loads a previously saved GeoDAS configuration file. Note that you would need to restart
GeoDAS to make loaded settings effective. During the next start-up you will be asked to select a root
data directory for the new configuration, i.e. the home directory where GeoDAS keeps data files,
statistics information, configuration parameters, etc.

& Note: if you load the configuration file created with the Backup operation on some other
computer, you would need to make sure that the loaded settings match the actual hardware
configuration of the computer and to adjust some parameters if required. For instance, the serial
ports of another computer used to access instruments might not exist in the computer, which you
move the configuration to. You would need to verify also the network links of GeoDAS if they are
activated; some specific hardware (e.g. ADC units) if GeoDAS communicates with them, fixed paths
to the data files, etc.

U&™ GeoDAS does not restore automatically the parameters of any configured GeoSIG instruments
to avoid wrong settings in case instruments are connected to some other ports in the new
configuration. Therefore please use the Export and Import functions of The Instrument Setup
Manager in order to backup and restore the configuration parameters of each instrument.

e View
This menu places images of the configuration dialogs to the new window, so the user can watch them
all together and to make a hardcopy (File -> Print) if necessary. The user may choose which
configuration screens shall be included into the view by selecting the corresponding options in the
dialog described below.

e Options

It opens the configuration dialog shown below. The group General Settings corresponds to the
configuration dialogs accessible through the main menu Settings, whereas the group Station
Settings combines options related to every configured GeoSIG instrument. You may choose whether
you would like to view settings of all instruments or only those which are currently selected in the list
of window Stations: General Information. Page Margins are used while printing the view of settings.
If the option Always use... is ticked then the above dialog does not appear each time when you
select View from the File -> Configuration submenu.




GeoSIG Ltd.
Page 7-58

View Configuration Parameters

General Settings

GS_GeoDAS_UserManual _V2.21.doc/20.12.2010
GeoDAS Software Manual

Skation Settings

I Metwark Links v Communication Channel Yiew and print settings of;

f* All stations

| Strong Mation Data [ wWaork Options

[¥ Diata Streams W Settings of the Inskrument " Only thase currently selected

[v Messenger W Station [ Ewvent Trigger W Dats Streams
[ sStatistics v Instrument [ alarms [ Prinker
Iv Ewvent Checks [ Power and Batteries [ Channels [ Batch Mode

I ADC Channels [ Date and Time [ Communication [~ Annunciation

I” Channels of Digitizers [ Test [ Time Triggers [ Skatic Measurements
[ Skatic Measurements [ LCD Display W Errors and Warnings | Intensity
I Automatic Event Processing [ Sampling [ Interconneckion

Iv Miscellaneous

Page Margins (mm}) W Always use these settings while printing

or wigwing @eoDAS configuration
Left a0 Top 10 parameters
Right 10 Baotkarm 10

o]

Cancel

Convert |

Opens the submenu, from which you can choose a type of conversion. GeoDAS event files can be
converted to the PC-SUDS, SAC (both binary and ASCII), 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.

MIniSEED files and the DAT-files

keeping data of the streams are
converted also to a format supported
by ARTeMIS Testor. This software is a
part of the ARTeMIS software package
developed by Structural Vibration

Select data file{s) to conwerk

Lok i I {3 DATA

B zo021210, 192000,M50

11210,195000,M5D
D )

1.1 0,MsD

Solutions A/S and widely used for the
modal analysis applications. While
converting miniSEED files, one has to
select all files to be converted. These
files shall contain continuous data sets
with no gaps and must have the same
sampling rate. For conversion of the
DAT files it is sufficient to select only
two files in order to indicate the start
and the end of a required time interval.
GeoDAS will search and convert all
files recorded by instrument within the
selected time interval. Converted files are stored by default in the directory OutData located under the
GeoDAS root data directory.

B z0021210.201500,M50

File name:

[20021210.200500.M50" "20021210.193000. gpen |
Files of type: [ MiniSEED Fies [*.msd) = Cancel |

[ Open as read-only

Another useful GeoDAS data export utility is the conversion to Matlab format, which creates ASCII M-files
processed by the well-known and widely used software package Matlab of MathWorks, Inc. Generated
files contain not only recorded time series of data but also other information, such as instrument
parameters, current settings, instrument status information, etc. Statements in the file are commented for
easy understanding. Processing generated file only loads all data into the current Matlab workspace and
displays original datasets in the screen. But users can easily modify this behaviour by adding their own
statements to M-files and by including generated files into their own Matlab scripts for specific data
processing.
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Permanent records (DAT files) generated by GeoDAS can be converted to SEISAN format automatically
if the corresponding option of the DataStream Manager is enabled as described in the Processing Stream
Data section. Static files (data series *.std and the histogram files *.hst) are converted to the ASCII
comma separated values, which can be imported and processed further by Microsoft Excel.

One can also convert compressed event files (GBR and GBT formats) to the standard GSR files. This
functionality can be used e.g. when copying files from the flash taken from an instrument card directly to
the computer’s hard disk. Several files can be converted at once. You may choose the target directory.

Exit I
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.

Geo5lG Data Acquisition System
i 1 @t . e Analvze  Setings Toole W

Select Al =
E Select Visible lﬁ
El Select Minimized
E Unzelect Al Char
G0 Do Dieat
g Lut erm at C
# 1 Copy red Maor
t Bl Copy Fragment
e
Fazte in Mew window
E Faszte

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:

i GeoS1G D ata Acquisition Syste

hhalyse  Settings

[ izl _[
View Toolbar | ——— esionl —
Shows/hides the ODV toolbar _Em Sort by Name L
Station Sort by Time -
. # BUAR1
Station Map | @ UM

Shows or hides the stations map, i.e. the window indicating the || STAM Lhticw Talbar e
location of the stations with their names and with the key §$E§E v iew Graph Contral EE

parameters on a schematic map. The simplest background for #

such picture can be just a co-ordinate grid. If a bitmap of the #STADS  giation 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 I
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&™ Please note that the analysis functions work in the registered GeoDAS versions only, which have the
correct nonzero registration number.
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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 for the detailed
explanation.

Tools  Sindow

onfigure Stations...
Metwork Links...

Skrong Mation Data...
Data Streams...

= = Messenger...

Configure Stations | Shatistics Synic
This item is used frequently. It helps you to make a ! Event Checks. .. Sync
first step after the GeoDAS installation - Configuring 2 Configure ADC Channels. . Sync
Stations you are going to work with. Follow the link 3 - Sync

N . | Channels of Digitizers. ..
above for the step-by-step description of this ] . Jy¥nc
R — Skatic Measurements. .,
procedure. _ _
Autamatic Event Processing...
00101 =
—  Syskem Status Flags... —
i o010 (]

Network Links I watchdogs. .. !

GeoDAS can communicate to the other GeoSIG "9l yiccellaneous... =

applications (other instances of GeoDAS, Rapid QUL01 wewes -
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.

Strong Motion Data I

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.


http://www.cnss.org/EWAB/toc.html
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Event Checks |
Opens the configuration dialog to set up the Event Check Parameters.

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

Channels of Digitizers I

Opens the dialog window used to configure Channels of Digitizers.

Static Measurements I
Opens the configuration dialog to set up parameters of the Static Data Acquisition and Analysis.

Automatic Event Processing |

Opens the configuration dialog for setting all parameters of the processing. More information is found
in Appendix N. Automatic Event Processing.

System Status Flags |

System status flags are 24 bits (3 sets by 8 bits) reflecting the status of certain system events. They
are configured with the following dialog window.

e oo Maintan oo
the option Maintain system [ 2

status flags, then adjusting of d Setofflags  [SETA =
the other options becomes Status Flags
avallgble. Qn(_a can enable any % Flag [Even! Trigger = sty [
of eight individual flags for
each of three sets A, B and C. v Flag 2 |.&IalmLeve|2 ﬂ detected by Aba0o -
Type of the event for each ¥ Flag3  |AC Power Lost =] reporedby  [salGs v
flag is selected from the list. It v Flag 4 |DE\-"0Itage Low ﬂ reported by SALGS -
can be event trigger, exceeding ¥ Fleg5  |DSA Signa | dithepat  [coMie v
of the alarm level, error and - Fagt | ] —
warning states, etc. These
events are configured W Flag? |Errer State -l repotted by [BEBOD -
individually for every station. ¥ Flag 8 [Inverted CTS Signal | of the port COMz: -
It is also possible to make the
flags reflecting the actual state Status Broadeasting
of DSR, CTS and DCD signals W Send status flags to the part COk1: - Baud rate SE00 -
of the COM ports used by [v Fepart status flags to the remate clients connecting to this instance of GeoDAS
GeoDAS.

Qk | Cancel |
Status flags are sent through a

selected COM port and/or are reported to the remote instances of GeoDAS over the network or
serial channels. In this case they are indicated in the Remote Nodes and Applications Window of a
remote client. If a flag is currently active, it is shown with the letter (A) added after the corresponding
Flag N.

System status flags are used in some specific GeoDAS applications. Please contact GeoSIG if you
need more information about this issue.

Watchdogs I

This menu item opens the configuration dialog to set up parameters of the system watchdogs. Current
version of GeoDAS supports only the GeoSIG GSWD unit. It is designed mainly to monitor the supply
voltage level and may switch the system off if battery voltage drops below a certain limit. This prevents
batteries from full discharge and is saving their lifetime. Additionally, the watchdog can be
programmed to monitor the communication over serial channels and to monitor working status of the
computer itself. In case of general communication or software failure the watchdog makes a hard
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reset of a particular unit or the entire system after a user defined time. All basic parameters of the
watchdog are adjustable with the dialog shown below.

Watchdog Configuration

r Main Parameters and General Information

ST

Geoslt G

Wakchdog name RHD | Tupe

* Serial COM part ICOM4?; vI Baud rate

115200

-
-

" Watchdog IP address and part ! 0.0.0,0:0

Firmware version Y33

Counter of restarts I g

— Monitaring of Yaolkages — Power Caontral

Threshaolds Good Lo [+ Main Qukput

12 ¥ Supply m rg_g—s—q_ [ Power Oubput 1
24 W Supply Im ’M [ Power Output 2
Actual supply voltage w v Power Output 3
Restarts on low woltage l 0 ¥ Power Output 4

Configuration target IThis Computer ﬂ

— Time Parameters

Tire parameters define delays between bwa events indicated below
fFor each delay, Use the Farmat HH:MM:SS to set them

Low supply voltage - System shutdown 5:00
Supply voltage recovery - System starkup W
Mo supervised communication - Error declaration IIS_
Mo supervised communication - First system reset S:00
Mo supervised communication - Mext system resets FEETJE_
System power off time during resets IS_

System startup - Stark of the communication supervision | 5:00

— Monitaring of Communication
v Daka From DCE/ETH [~ Data From DTE

Murmber of restarts on communication timeouts

[ GeaDAs ackiviky
l 1

[~ Watchdag timeout counker is reset by a critical GeoDAS routine

Add v akcidog | Reset Counkers | Read |

Default Settings | Apply I

| Cancel I

Remove Watchdog |

Sample Requesker | Save and Exit

Before changing any value, the desired Watchdog Board must be added to the list. Fill in a Watchdog
name and select a way of communicating to it. In case of the serial link, you need to select the correct
COM-Port and Baud rate. It a watchdog is accessible via network link, then the Watchdog IP
address and port must be provided. Press [Add Watchdog] to introduce it to GeoDAS. As soon as
this is done, you can start communicating with the watchdog. To read out the settings from the
Watchdog Board, press [Read]. Change the desired value and store the setting back again to the

Watchdog by pressing [Apply].

&~ Before changing any value first always read out the setting from the Watchdog Board, otherwise

unintentional changes may occur.

While GeoDAS is communicating to the watchdog, it monitors the supply voltage, and three counters
or restart: on communication timeouts, on low voltage and the restarts of the watchdog itself.
You can set them to zero by pressing the button [Reset Counters].

Voltage thresholds are specified in the group of controls called Monitoring of Voltages. There are
two thresholds: for 12 and 24 V batteries. A correct type of the battery should be set with a jumper on
the watchdog board. If the battery voltage drops below the Low level then watchdog waits for a time
interval called Low supply voltage — System shutdown and disconnects the loads to avoid fully
discharging of the battery. When the battery charger is back to work and the voltage goes above the
Good threshold level, the watchdog waits for a time interval Supply voltage recovery — System

startup and applies voltage to the loads.

The watchdog can control five different groups of loads independently and one can enable and disable
any of them manually with the corresponding checkboxes of the Power Control parameters.

Another important function of the watchdog is monitoring of communication at the serial port in both
directions (from DCE and from DTE) and also monitoring of the GeoDAS activity. All these functions
can be enabled or disabled individually. If the last function is enabled, GeoDAS sends periodically a
watchdog reset command to indicate its activity. Monitoring of communication is performed according
to several time parameters that are also adjustable in the configuration dialog. If watchdog detects
that there is no communication during selected time interval, it disconnect all loads from the power
source and connects them back again after the number of seconds specified as System power off

time during resets.
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When the button [Sample Reuester] is pressed, the watchdog sends requests for data samples to the
GeoSIG digital sensors. This functionality is used in some specific applications only and should not be
activated otherwise. To set all parameters to the factory default, press [Default Settings] and confirm
by clicking [OK] if asked. To remove a Watchdog board from the list, just select the desired Name and
press [Remove Watchdog]. When all settings are made, press [Save and EXxit] or you can discard all
new settings that are not sent to the Watchdog yet by pressing [Cancel].

More information about the GeoSIG Watchdog is available in its user manual.

Miscellaneous |

Few parameters, which do not belong to any group of settings listed above, are adjusted through the
Miscellaneous Parameters dialog.

Miscellaneous Parameters @

Daka Backup Password Protection
Backup directory | 11G5_MAIN|Data|Backup J The Following actions are protected with a password Madify. ..
Data to copy: I \Event Files W Startup of the GeoDAS application
[~ Results of event checks and processing W &dding, removing and configuring stations
W Stakus files, logfiles, skatistics, etc, [ Configuring parameters with Instrument Setup Manager
Periodical Tests Aukomatic Clean-up
v Test all instruments periodically every |7 days at 0900 v Delete oldest event files iF disk free space is below a0 MBEyte

Mote: IF GeoDAS is sek ko perform periodical kests, it disables the individual
self-test timers of all configured instruments

[5]4 | Cancel |

Some applications require that several configured instruments perform their self-tests by coordinated
manner at strictly defined time. GeoDAS can be instructed to take care of this 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 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&"™ 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.

GeoDAS can make a backup of some particular data to a backup directory other than its home data
directory. GeoDAS tries to copy files as soon as they are modified but in some cases it might take
several minutes after the file modification until it is updated also in the backup directory. You may
choose to copy the following types of data files: events, results of event checks and different kinds
of status and log files.

Several functions of GeoDAS can be protected

with a password, such as configuring |l X
stations, settings parameters of instruments

with Instrument Setup Manager and startup of Enter the pazswaord to continue |

GeoDAS itself. These options can be used in

some rare cases to protect GeoDAS and the ITI Cancel | hemze. |
current working parameters from accessing by

unauthorised persons. Note that if you change
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7.6

them, you will be asked for a password, too. The password can be changed at any time by pressing
the button [Modify...].

The option Delete oldest event files..., if enabled, instructs GeoDAS to remove the most old event
files from the W\GeoDAS_DATA\Data directory if the free disk space goes below the indicated limit. If
this option is not set, GeoDAS places a warning message to the Log window in case of the low disk
free space but oldest data files are not removed automatically.

Tools Menu

GeoDAS tools are the modules providing some additional functionality, m

which is not related directly to the general tasks of GeoDAS application. 0 |—| — -
These modules can be external programs. ttings | Tocls window  help

] B Terminal. ..
Editar af Limit Files. ..

- Signal Generatar

Serial Link Tester, ..

chzzh  Caloulator of Metrics. ..
ch12b  Mulkifunctional Tester

Terminal I ch 12 b 20T 365 | §=Ha1THER

This menu item launches the GeoDAS Communication terminal. This tool is used to communicate
through a serial port in manual mode. It is launched from the main menu Tool->Terminal. Select the
serial port from the list of available ports and the desired baud rate then press the button
[Connect/Disconnect] to open the port. Now you can enter the commands in the upper part of
window and see the response in the lower part.

ASCITI Communication Terminal

Serial port IEEIM'I: 'I ¥ Hexadecimal display

[ Heradecimal input

Baud rate |384E||:| vI ¥ Buffered mode Send Text | Cloze |
test

-
[~
=

1E1B1E=60101FFFESOS00000000000020102260101FFFESOS000000000000201
02260101 FFFESO0S00000000000020102260101FFFESO30000000000002010226
0l01FFFESO0S00000000000020102

[

The data being received can be displayed not only in ASCII but also in hex format, depending on the
option Hexadecimal display. The option Buffered mode enables editing entered text before it is sent
to the port. The whole string of text is sent only when the Carriage Return is pressed. The input can
also be provided in hexadecimal format if the corresponding option is selected. This mode is always
unbuffered, i.e. as soon as a hex character is entered, it is sent out immediately. While in the buffered
mode, it is possible to select any part of the text in the upper edit box and to send it out as many times
as required by pressing the button [Send Text].

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.
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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.

Serial Link Tester |

This menu item launches the tool useful to test the quality of telemetry links. Upper part of the dialog
window is used to adjust the settings. Status of the link is displayed below.

Serial Link Tester working in x

the Data sender mode sends

o — Sett
data packets of a specified =g & Data serd
Packet size through the Serial port COM2: = S SEnCet
selected Serial port at the Baud rate EE jaciabiels [10
specified Baud rate. The Delay bebween packets, ms |1
Delay betWEEI.’I packets can Update interval, packets |1EI " Loophack made
also be adjusted. It is
supposed that on the other W Log data receiving results to the file IE:'\TEMF"\S'I_'I'IEID?.TXT J
end of link the same tool
receives data packets and the = _ pocis
information about Started: 20.08 2004 at 12:3314
Th h = f Throughput of the Ri= channel, cps I}

roughput, Percentage o . .. | Finished: 20.08. 2004 at 12:33:43
received packets and the Pernzentage of the packets received 0z
packet Statistics is Statistics
displayed. The results are Total packets sent 14451
updated every time interval el s ] B—
needed to receive the number F
of packets defined as the Total packets lost 77
Update interval.

Close |

If the Loopback mode is
selected, the tester does not generate packets itself but just sends back to the port every data packet
received without errors.

Every data packet is CRC16 protected, so the packets received with errors are not counted but still
their bytes are counted to the throughput value. If the Log data option is enabled, the tester saves to
the selected text file the date, time, throughput value and the percentage of received packets.

Calculator of Metrics |

This tool calculates PGA, PGV and RSD at several frequencies using the input data from selected
event files. Several files can be processed at once. The results are stored into the text CSV file as
comma separated values. Calculation is performed in the same way as it is done by GSR-18 and
therefore it can be used for verification of the metrics provided by this instrument.

Multifunctional Tester I

This tool is designed to test various modules and units of GeoSIG equipment using A/D and D/A
converters as well as the digital /0O channels. Several tests of the standard GeoSIG instruments do
not require any additional test equipment. They are performed by direct connection to an instrument
through the standard communication channel. Test procedures are written as scripts combining
different commands processed by Tester at run time. Currently this tool is intended for the internal
GeoSIG use only.
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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 | — elp
Arranges GeoDAS windows in the 'Cascade’ H|& || = Eﬁscade 34
fashion L= Tie —

Arrange lcons
Tile | E——h e !
Ihztrurnett adve Lan |gurat||:|n HE
Arranges GeoDAS windows in the 'Tile' fashion G5R-24  Load Configuration at
GT-31E at
Arrange Icons | GrEqE 1 GecDAS Logger "
o . . GSR-24 2 Senal Communication Channels — |at
Arranges minimised GeoDAS windows (icons) GSR-16 3 Statiors: General Information ot
Save Configuration | ggmg v 4 Stftjuns:hl??t.? Strle:elll:ns o ::
Stores the sizes and positions of all GeoDAS ~ GT-71E Direct Link [COM1] 21.08.02 at
LCR.A Miramt | ial TR AR NE M2 =t

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 | .

. Help
Launches the help system and displays contents of the GeoDAS on- - e
line help. e Topics
- Feedback Assistant. ..
Feedback Assistant |
Reqistration. ..

About GeoDAs

Whenever you see that some functionality of GeoDAS does not work correctly, launch this
Feedback Assistant in order to generate a feedback report file containing relevant information
about the current GeoDAS configuration. Please describe the problem you face and send collected
information to the GeoSIG software team at swsupport@geosig.com. This will help us to provide
you with a technical support in solving the problem.

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 then a valid serial number of your product, which must be
entered with the Registration dialog in order to make the Analysis menu accessible. Some specific
GeoDAS functionality, such as a support for ADC units, static measurements, etc. may also not
work in the non-registered versions. Please contact GeoSIG if you need to activate such functions.

About GeoDAS |

Brief information about the GeoDAS application.


mailto:swsupport@geosig.com

GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 8-1

8 GeoDAS Main Information Windows

8.1 GeoDAS Logger

The \{}llndOW ' called “GeoDAS oG Logger ol
LOgger gllsplays . SySt,em 07 44: 27 Recorders List Wiew haz been initialized
messages with the information 07 44:27 WEMN> Errar launching Statbanager. Pleaze configure the statistics options.
about current status of the system 07:44:27 Dataztreams List Wiew has been initialis~-

h . 07:44:27 Comm M anager has been started Dpen thiz Lagfile
and about the Important events 07:44:27 D ata dizpatcher has been started Open Lagfile...
that are happenin durin 07:44:27 COM2: D atastreann reader started [2 shr
PP J g 07 44:27 COM2: Data requester starked: 2 strean o izl Leg J

operation. Messages always have 574,57 Siation <BUART> has been added ot Network Messages
a prefix that is the current time. 07:44:27 Station <BUMAE > has been added to the Tist of dafastieams
M f th rror and warnin 07:44:27 Station <BUART > has been added to the recorder list

ost of the error and a X 9 07:44: 27 Metwork, event trigger: Dizabled [0 of 2 datastreans)
messages have also pI’EfIXES 07:44:27 ERR» Unable to launch datastream manager. Fleaze perform the setup of datastreams
ERR> and WRN> correspondingly. 07:44:27 Station <EUMAE> has been added to the recorder list -
The types of messages can be | A
distinguished by 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[c][h][s], where ¢ is used to log various
communication related messages, h — to report hardware problems, commands sent to the instrument, etc.
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 Lodgfile 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 Lodfile... I
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 network 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

Station Code Instrument Channel Type Status Updated Files Free Memory Lask Event Yoltage Current Activity
@ BUYAD E02 GSD-24 Direct Link (COMLE) 07.09,2006 at 14:53:15 Mone Mo Memory Mot Supported AC, DC=13.59 Idle, not connected
# FARGE E03 G50-24 Direct Link {(COML4) 05.09.2006 at 19:08:56 Mone Mo Memory Mot Supported AC, DC=13.32v Idle, nat connected
.m_ """" R TCP: 192,168.1.57 01.06,2010 at 17:35:22 010} 1715348 {87%) 26,03,2010 at 12:58:26 AC, DC=13.97Y Nok connected
;55T | TCP: 192.168.1.29 08.06.2010 at 19:06:08 oo 954K (1%) Mo Information AC, DC=14.14Y Mot connected
@ HyHR  Mare Information. ., Direct Link (COML4) 05.09,2006 at 19:08:57 Mone Mo Memory Rt Supported AC, DC=13.21% Idle, not connected
WHYBE  Instrument Setup, ., Direct Link {COM1Z) 07.09.2006 at 14:53:15 Mone Mo Memary Mot Supported AC, DC=12.37Y Idle, nat connected
#RLSD t TCP: 192,168.1.55 30,09,2010 at 7:19:01 010} 1983176K (100%) 01.01,2008 at 02:46:10 DC=12.64Y Nok connected
& SINGY Direct Link (COM13) 27.11.2002 at 23:52:26 Maone Mo Mermnory: Mot Supported AC, DC=13.27¢ Idle, not connected
®3M0L  Batch Mulki-Setup. .. TCP: 0.0,0.0 24.08,2009 at 23:51:52 o) 995228k (100%:) 03.06,2009 at 05:13:29 AC, DC=14.22v Mok connected
& STTR Direct Link (COM1) 05.10,2010 at 12:09:09 211} TaA1E [(99%) 02,01,2000 at 15:00:47 DC=17.26Y Idle, not connected
& TUZ0 Direct Link {(COML4) 05.09.2006 at 19:08:57 Mone Mo Memaory Mot Supported AC, DC=13.14V Idle, not connected
& vaKL Direct Link (COML3) 07.07.2005 at 20:31:13 Mone Mo Memory Mot Supported DC=10.31% Idle, not connected
@yyH  Cancel Pending Requests Direct Link (COMLE) 05,09, 2006 at 19:08:56 Mone Mo Memory Mot Supported AC, DC=13.77V Idle, not connected

GM3 Contral,,,

Configure Stations...

Export Configuration, ..

Update Coordinates

Advanced Information. ..

Status Info...
< R >

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. The names of remote stations are
displayed in the format station@remote_node, where remote_node is the network name of
the remote instance of GeoDAS. Refer to the Appendix G. Network Links of GeoDAS for
more information about the configuration of network links. Stations of the remote instances
of GeoDAS appear in this window if these instances allow monitoring the state-of-health of
their stations.

Code Station code. Three- or five-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, GMS-18, 24, etc.

Channel
Type

The type of communication channel, which is used to access the instrument. Can be one of
the following: Direct Link, Modem (dedicated, at some COM port), Shared Modem or the
network TCP connection with IP address and port. In case of dial-up link (modem), the
telephone number of the station is also indicated in the list. 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
Memory

Free instrument memory in Kbytes. If an instrument works as digitiser only and does not
have 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.
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Current
Activity

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

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
into an instrument, for instance, from the data stream or when GeoDAS receives a SOH SMS message or a
status file. But not all types of GeoSIG instruments support these options.

You can sort the information in this window.

U™ 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 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:

Context Menu of the General Information Window

Event Manager |

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. If it is a GSR/GCR instrument then all its
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. The information about GMS is presented in the following dialog:

CEX

GMS Status and Basic Information

Station m - Senial number 100052 Status date and time 2008-01-01 02:48:05 Update | Cloze |
Firrnware Errars and “Warnings
Linuss 0.25 - Tuedun2211:02:39 EEST 2010 ozl e s =l ey
Ewent storage is used for maore than 907% Unexpected error
Bootioader |1.19 (16.07.2010) RTC 80.0.19 Incormect paramneter or another configuration errar Reading from a file failed. File comupted?
Fimware 200057 DSP 5013 An erarin a spstem cal Mon-critical configuration prablem

Filez and Memary

Tatal events 1} GQueued events | 0

Last event 2008-01-01 02:46:10
Oldest data 2008-01-01 02:37:26
Total space 1939.3Mb  Free space | 1936.7 Mb

Configuration and Restarts
Funs since 2008-01-01 02:36:15
Last configuration 2008-01-01 02:37:19
Last shutdown 2008-01-01 02:35:29

Last shutdown reason Femote Upgrade

Mizcellaneous

Temperature, C 248

Ermor opening a file

Errar deleting a file

An erarin a filesystem request

Beyond the limit of a firmware resource

Memary allocation erar [fatal)

Flash access emor

Ermor processing a wser request

Error uplaading file(s) to a server

Errar allocating or configuring a hardware resource
Generic DSP eror [communication or hardware]
D5P buffer averflow

Generic RTC erar [communication or hardware]
An ernor during operation with ringbuffers
‘wiiting to a file failed. Disk full?

Timing
Source GPS Status | Frozen
Last sync 2010-08-16 11:46:31

Dirift rate 30PPS

Missing or unexpected file, its name and/or size
Unexpected but not critical event

#  Mon-critical problem with the time synchronization
Mon-critical eror during operation with ringbuffers
Mon-critical netwark error or unexpected event
Mon-critical erar during the file transfer
12C data transfer eror
RTC warning [communication or hardware]
Data processing emor
Alam handling problern
‘Wwind sensor emor

Statuz OK. @ Eror # Warning

® Mo statuz infarmation avalable vet

Pover

Source B attery Yoltage 126Y
Minimum valtage since last SOH repart 126%
Backup battery voltage 30v
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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.

U™ 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.

Disable File Operations I

The menu item is a toggle that enables or disables background operations with event files of the
currently selected station. It may be useful when you login only to change a setup parameter of the
instrument and do not want to read the whole instrument directory and to download files. In this
case you may disable those operations by clicking this menu item right after the login.

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.

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.

Cancel Pending Requests I

Use this menu item to cancel all pending requests to GMS instruments. You can see whether
requests exist or not by looking at the Current Activity information for a particular GMS.

GMS Control... |

This menu item is available for GMS instruments only, and it provides simple communication
interface with GMS instruments for sending different commands to them, to retrieve data, to
upgrade firmware, etc.

A name of the selected GMS

station is indicated in the widow Re ey L= T 5 e e b & @

title. Select Action or a
command from the list. browse Action or & command |SendaF|equest j I&l
for a file to attach to your | Reguestandpaiameters  [GETEWT 20101002 1417:00 25

request (if required) and press
the button [Send] to perform the Sends a uzer request to the instrument. Enter parameters az advized below
selected action.

Usgerrequest  |GETEWT ﬂ Parameters TN-R-DD HH:kB:SS N

The command Send a Request

A Requests M seconds of ringbuffer data, starting from the indicated date and tinme
requires name of the request
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followed by one or more optional parameters. A request hame can be selected from the list and the
format of parameters is indicated next to it for your reference. If you need to know more about
different requests, please refer to the GMS User Manual.

U& Note that your commands are not executed immediately. Communication with GMS
instruments is based on the file exchange and it always intiated by units rather than by GeoDAS.
Therefore, upon pressing [Send], the request file is only prepared and the actual processing of it
will take place only when the instrument will contact GeoDAS next time as scheduled by its
configuration parameters.

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 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.

Status Info |

The following dialog box appears when clicking this item. The basic station status information is generated
periodically irrespective to the setting in this dialog window and status files are stored in the directory
...\GeoDAS_DATA\StatusFiles\StationInfo. Minimum interval of generation of the status files is one day.
The time of making reports is set here as well. If you would like to log not only the general station

o o et e <taturs of
data streams and the status of [EabERCIEEEIERTT) X

communication channels, the System Status
Corresponding options shall be Generate a report containing the current status of stations 7 dayis) at 02:30
checked. [V Generate status of datastreams, if amy
G DAS be inst ted al [V =enerate status of communication channels

eo can be Instructed also
to ggnd this information to the Messages and NotiFications
recipients. Two ways of the . B
delivery are available: SMS and List af SMS recipients |E:'l,PROGDATA'I,GeoDAS_DAT.ﬂ'I,SMS_aII.phn J
e_mallsl They are actlvated by Lisk of e-mail recipients |E:'l,PROGDATAlGeoDnS_DATF\'I,EmaiI_aII.Ist J
checking the corresponding . , _ _
boxes next to the notification Motification type SMS E-mail Extra information
type called Periodical status Periodical status report ™ v [~ Attach list of the instrument errors
report. The list of instrument Instrument errors 4 o
errors, if any, can be attached Instrument warnings B o
to every email by selecting a New event files v v IV itkach Full list of events
checkbox for the mentioned
option. The format of the Miscellansous
i i i Mantain extended station information in the directaory L WORE
instrument  error  file s I |
described in the Appendix D.
Format of the status files. Messenger Setup... | ok | cancel |
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.

There are three more types of notifications activated in this dialog window. They are: instrument
errors, warnings and notifications about new event files. If you use email notifications about
new events recorded by the instrument, you can attach to such emails the full list of events stored
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in the instrument. These types of notifications are sent upon arrival of every event type to GeoDAS
rather than periodically. Note that GeoDAS is informed about errors, warnings and new events
immediately only if it is currently logged to the instrument. Otherwise it takes some time until such
events become known to GeoDAS in one of the following ways:

- GeoDAS receives the status upon next periodical check-up of the instrument by automatic
logging into it. Activation of this mode is described in the section Work Options.

- The status is delivered with a data stream if the instrument sends it and GeoDAS is configured
to receive it. Please refer to the chapter Working with Data Streams for more information about
datastreams.

- The status is sent by instrument to GeoDAS via SOH SMS notification as configured in the
dialog Parameters of the Batch Mode.

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.

8.3 Serial Communication Channels

This window displays I +S5erial Communication Channels [ [O] =]

the table filled up with
the information about
all the communication
channels (COM ports)
used by GeoDAS to
access the configured

Baud Ciwarer Callz In/Out | StS IndOut | Loging Status

COMT 19200 Diallp Pool M0 00 1] 1 Communication ermor

iCOM2ZY 115200 <BUMAE»+1 RA ML AL 0 0 Receiving datastream
9600 <STADL: o/ MAMA, 1] 0 "w'aiting for a call

stations or for other purposes. 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. Some communication channels can be established over TCP/IP link, and in
this case a network port is shown here

Baud

Current Baud Rate of the serial channel. In case of the network link, an IP address of the remote
party is indicated here

Owner

The name of a station, which this channel belongs to or a name of the GeoDAS module, which
uses currently the communication channel. 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. If the channel is used by a GeoDAS software module, its name is displayed
in capital letters, e.g. TERMINAL, SMS MANAGER, EW ALARM, STATIC SENDER, etc.

Calls
In/Out

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

SMS
In/Out

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

8.3.2 Context Menu of the Serial Communication Channels Window

Repeater Information |

Repeater information is available only for those communication channels, which link GeoDAS to several
remote instruments through the GeoSIG Software Repeater (GS_SWR). This tool is used to receive
data streams from several stations and to send them all through the same communication channel.
Besides the actual data from the stations, GS_SWR collects statistical information (number of data
packets sent, errors, number of resets, etc.) for every remote instrument linked to it. All this information
is displayed on the screen once this menu item is executed.

Open Terminal |

This menu opens a terminal window of GeoDAS for the currently selected channel. In some cases it is
useful to see what kind of data is sent over the serial line. Terminal window can also be used to send
configuration strings to some devices that support ASCII configuration, e.g. Giralp digitizers. Use this
feature carefully because in some cases the terminal window can affect the normal data exchange over
the opened serial port.
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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 digitisers 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:

Stations: Data Streams @
Station and Stream Format Block Time | &PS status | Lost Data (%) | Trigger DC Offset Amplitude Start Time Files Size Comment
=¥ Local Streams

=@, 5T001 Fch2zbit 100sps  18:25:54 Locked o RDY 0.000139g 000177g -.. L.7ZE-005g 1.7ZE-... Invalid 1} 0
=@ AFS00 | pata Monitor 5 Mot Sync Unknown OFF 0230691 510 535 S06 202 10.05.2006 15:20:00 435 123.1 MB
& th) Sheam Overview 5 Notsync Unkniown OFF i 510 10.05.2006 15:20:00 111 30.9 MB ok
oy Ch_ =] Mot Sync Unknawn QFF 23 535 10.05,2006 15:20:00 108 30,7 ME Ok
& Physical Units =] Mot Sync Unknown QFF Og 0.0154g 10.05,2006 15;20:00 108 30,7 ME Ok
&y sy v Absolute Ampltude =] Mot Synec Unknown QFF 691 20z 10.05,2006 15:20:00 108 30.7 ME Ck
=+ @, AFS01 Raw Input Values =] Mot Sync Unknown OFF 23 535 10.05,2006 15:20:00 a )
= LT KOERI
3 BRGAZ station does not have active data streams but some old data files are availabls 09.05,2006 09; 16:00 & 2.6 MB
+ BLYAD skation does not have active data streams but some old data files are available 09.05,2006 09;15:00 [ Z.ZMB
- g HyBaD| Generate Event :tation does not have active data streams but some old data fles are available 09.05.2006 03:58:00 & 1.9MEB
File Name Lost Data |4 File: BRGAZ CHO_20040516_024157.DAT Start: 16.05.2004 02:41:57.580 Length: 1:01:26 (184307 samples at 50 sps)
B aFson_crz_zn  Advenced Informatin... Noe Pesk. 0005078 g at 03:37.00.060
B aFso0_cHz_z0 ! Hone 00040
B‘F\FSDD_CHZ_ZD Strearning ko Remote Clients Hane 000 E " . |‘I ) |‘| l \
B‘AFSDD_CH2_2DDE\DS10_180940 1 54 ser Morne: E ‘ N”\ } h n l nﬂ n (\h )\ }k‘
B aFso0_cHz_zoososio_tsinsd 1 36 sec Hone 5 noonog il By Tty 0 i i ol Wi a -l Lo i fAlA
B aFson_cHz_zonsosio_ta1146 z 2:42 Hare = e V vy V W LA W\N | Ww W“‘W'W‘ VA w LR
B aFso0_cHz_zoososio_181612 2 1:29 Hare gLzl F 1 i |
B AFso0_cHz 20060510 181750 15 20:15 Hore 00040 f
B AFSD0_CHZ_20080510_183305 3 4:.03 Mone E '
B AFs00_CHZ_20080510_184515 18 20:30 Hore ¥ 0330565 481 033067 505 033068529 033063553 033100577 0335101601 Time 03:31.03 643

The window consists of three parts (views):

1. List of all stations and their data streams. First column of this list is displayed as a tree allowing hiding
those streams that do not have to be displayed. Top level of the tree is a local instance of GeoDAS
called “Local Streams” or a remote node configured to provide real-time data streams to the clients.
Please refer to the Appendix G. Network Links of GeoDAS for more information about remote nodes.
This view has a context menu described further. Double-clicking a stream name lists the ringbuffer files
currently available for this stream.

2. List of the ringbuffer files. It displays the filename, number of data blocks in the file, total record duration
and the percentage of lost data. Double-clicking any file opens it in the next view.

3. Stream overview. This view looks like the standard winow of Off-line Data Viewer but with a limited ODV
functionality. It displays either a single stream ring buffer file or an overview of datastreams, which is
activated from the context menu of the first view.
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9.2.1 Description of the information

The following information related to the data streams is displayed in the list:

Station and This is a specific column indicating hode name, station name and the stream name. This
Stream information is arranged as a tree. Stations of the remote instances of GeoDAS appear in
the window if these instances (remote nodes) allow real-time data streaming over the
network links. A bitmap displayed on the left to any name reflects the status of data
stream or indicates the type of station. The following bitmaps can appear:

& This station is not currently configured but some old ring buffer files are still available

=l Data stream from is suspended because the user is currently logged in to the station
or the communication port is used for an ASCII terminal

# Data stream is interrupted (no data packets during quite some time)
- Corrupted data block received or any other single data error

= Data packets are received with no errors

B | ocal data streams (root of the tree)

" Remote node

B. | ocal station

]
,ﬁ. Remote station

Format Data stream parameters (components, LSB, sampling rate)
Block time Time stamp of the last data packet arrived from the instrument
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;
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)
Start Time Time of the oldest data available in the ringbuffers

Files Number of ringbuffer files

Size Total size of all ringbuffer files

Comment Any comment related to the current item
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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.

Stream Overview I

This menu item opens or closes the graphical overview of data streams.

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

Absolute Amplitude |

Allows displaying amplitude values with or without a sign. Sign is important for indication of the static
data channels whereas the absolute amplitude is more indicative for dynamic data channels.

Raw Input Values |

If this item is selected, GeoDAS displays raw input data samples as they come from the A/D converter
without any correction.

View Stream I

If this item is selected, GeoDAS displays current stream in the Stream Overview.

Start/Stop Recording |

Running this menu item forces GeoDAS to create event file(s) and to save stream data. Pressing the
last button in the Station toolbar performs the same action. 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
correctly. Refer to the section Processing Stream Data for more information about Datastream
Manager Setup.

Generate Event |

oo o oot svent e romthe
used to generate event files from the [EEAEEISECY

ringbUﬁer files stored |Oca||y and/or Event files are generabed from the data stored in the local and remote ringbuffers

remotely. This is useful in case you know List of Stations _

there was an earthquake at some particular D Event tme

date and time but it was not detected _ Event date [eztozoio
automatically due to some reasons. Simply i ¥ Process catalog of events

create the list of stations whose data are
kept in the ringbuffers and indicate the
event date and time as well as pre- and Pre-event time, seconds [0
post-event intervals in seconds. Upon Post-svent time, ssconds [20
pressing the button [Generate Event],
GeoDAS extracts the requested portion of
data from ringbuffers and stores it as the set LAY x| e [ onera v | |
of event files. Instead of a particular date Remove selected Stations |
and time of an event, you can select a | |
catalogue of events and to extract data
files of all events in the list just with a single mouse click. You will see how many files are created in

| E\PROGDATAIEYE catalogue ..
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the information string right above the group of buttons. Now you can press [Open] to see these event
files (the Event Generator window is closed if you do it) or you can forward files for further processing
by an external application by copying them to the post-processing directory. This is done with the
button [Process Event]. See the section Processing Stream Data for more information about this
issue.

Postprocess Event |

With this menu item you can manually select the list of event files to be forwarded for post-processing
by an external application.

Advanced Information... |
This menu item opens the dialog vylndow that is used x|
to set any additional text describing the selected
station and its sensor. This information is inserted Site information Turnel area monitaring
into the reports described in Appendix N. Automatic Address: Tth Yellow Street

Event Processing.

Senzar information S/ 44422

Configure with Terminal | Fiued to the wal

This menu is enabled only for the stations
(instruments) allowing configuration with the ASCII
terminal commands. It just opens the terminal
window where you can enter the required ok, I Cancel
commands. GeoDAS does not provide any
additional support with respect to this topic.
Therefore please refer to the manual of every particular instrument for for the set of available ASCII
configuration commands. See description of the Terminal in the section Tools Menu of this manual.

Signal lirmit walue ID.EI5 g

Streaming to Remote Clients I

This menu enables/disables sending data streams from local computer running GeoDAS in the server
mode to the remote instances of GeoDAS linked to it over the network or serial channels. This
functionality works only if the option Real time data streaming is enabled as described in Appendix G.
Network Links of GeoDAS. You can enable or disable streaming for each configured station either
locally in the server or remotely at the client side.

U™ Make sure that the communication channel is fast enough to transfer real-time data of all stations
configured to send data streams. If you enable sending too many streams over the link with a low
throughput you may block the normal communication between two instances of GeoDAS.

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.
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£%| pata Graph Monitor oy [=] 3

1 second

+0.0045 [ 0947 16
a , I et . ST

o
Station: BEWETT [Long.)

H1L.00G7 | 0947 16
)

+0 0066 | TR il Ll Add/Remove Channels... b b B L i
2o.ooe: IRNAMELNMNIN ... ..
'D'D; o HDQ'M::I.‘I?I;.JIﬁl' . Fedraw Monitor

-0.00&3 : ;
0006 v Physical Units

-0.0094 1057 40 ' Syncronized Display
DD%Q4.'M|'J.||‘”‘|1 Lt 1 L1l bl f ] T

e g
L3 . k. r | ol rill  Set Channel Scale

i 1| Florpi

T 1 Bemove This Channel I LGt i SREETIR
-0.003 Eg:ﬁ%i"g g bl Kl MWMM“IM Sefd estpulse T l,ljllmmlﬂ I ™ v
MWWMH Launch at Startup W"l . | I ||| I Il | —

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
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 [€Add] and [Remove->] to perform
the  corresponding

actions. The button i

[Up] and [DOWﬂ] are Digplayed Channels Inactive Channels

used to arrange Station: BRGAZ, channel 1 [£)] <-- pdd | Statior: BOTAS, channel 2 [M) -
BRGAZ, channel 2 [M) ior: BOTAS, channel 3 (E]

il
i . channel 3[E]
 FARGE, channel 2 [M)
. FARGE, channel 3 (E

ion: HYHRE., channel 2 [M]
- HWHRE. charnel 3 [E]
; HYBAD, channel 2 [M]
- HYBAD, charnnel 3 (E)
: SINOE, channel 2 [M)

: SIMOB, channel 3 (E)

Station: TUZ01, channel 2 [M] LI

f Station:
channels in the left o BAGAZ chamnel 3 (E) Remove - _|

list of d|3p|ayed Statior: B channel 1 ]
. channel 1 [£] U
channels. Channel : channel 1 ) 2

i Station: HYHRE, channel 1 [£)
traces will be shown Statior: BOTAS, chanrel 1 () &l
in the Data Graph Station: TUZ, channel 1 [2)
Monitor window in Station: SINOB, channel 1 [£)

the same order as -
they are listed here. _ Coesl |

UE" Please note that the view of every channel trace 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 I Adjust countdown time X|

Lets you adjusting the length of a
time frame of all displayed signals Countdown time of the data maonitor window, seconds |1E|
with the following dialog:

Redraw Monitor I
Updates the monitor window
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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.

Items 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.

Keep Current Scale I
Causes the current scale limits to be saved and used when the Auto Scale option is turned off.

Set Channel Scale |

Launches the dialog allowing a fixed Y-scale to be set by x|
user. You can select here whether the current channel should

be scaled automatically or you can choose any fixed scale for
it. If the channel scale is displayed currently in physical units % Fixed scale

{ Bukoscale

then the limits shall be entered in these units, otherwise in

’ High lirit |2.ncu3nnn
counts. You can also choose whether the selected scale S
parameters are applied to all channels currently displayed in Low limit |-2,.;..;.g.3.;..;.

the Data Monitor window.
¥ apply ko the all displayed channels

Remove This Channel | oK I Cancel |

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 dialog shown below appears.

If you edit local parameters of the data stream processing then “This Computer” has to be selected as a
Configuration target. But there is also a possibility to adjust data stream parameters in the remote
instances of GeoDAS if they are configured as remote nodes allowing the remote configuration. Refer to the
Appendix G. Network Links of GeoDAS for more information about this issue.

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




GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 9-14

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. Removing data files does not always mean that they are
simply deleted. With the option Move outdated files, you can move files to a specified archive directory
instead of deleting them. 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 the Earthworm listeners... in this dialog
e enable broadcasting of datagrams while configuring the network links of GeoDAS
¢ install and configure the utility geodas2ew in the computer(s) running Earthworm

If permanent recording is activated, every generated DAT file can be converted to the SEISAN format
automatically and, optionally, deleted after successful conversion if the corresponding options are
enabled.

GeoDAS provides good integration with SEISAN software package. You can chose automatic conversion
of both stream data files and event files to the Seisan format. If SEISAN is installed on the same
computer, the best way is to let GeoDAS storing files to the SEISAN database automatically. Otherwise
converted data files can be just copied to a postprocessing Target directory and original source files can
be optionally deleted after conversion.

You can also choose to Copy event files to the postprocessing directory on your choice (Target
directory). Event files of any detected event will be forwarded to a selected directory for further processing
by an external application. It is assumed that this application can read GSR files and it monitors the directory
permanently for any new files. After post-processing the files shall be deleted from the selected directory.

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. 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.
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Datastream Manager Setup E|
=ld Data St Data Post|
Configure parameters of This Camputer - e s 'ata Postprocessing
EvertEiles I¥ Keep all active streams of data in the local data files [~ Broadcast raw data to the Earthworm liskeners
Create event data files: Time intervals, in seconds: Maxirnurn length of data chunk in each file 30 minutes I Conwert stream data files to the Seisan format
W ©On any local trigger Preevent 5 Delete oldest data if disk free space belaw 1000 MByte ¥ Corwert event files to the Seisan Format
W ©n a network trigger Postevent 10 [ Remove data files older than : hours " Stare converted files in the postprocessing directary
W save all channels IMaximum duration 60 ¥ Move outdated files to | 1G5_MATM archive J {* Store files in the Seisan database SEIS

I¥ Delete original files after conversion

Metwork Trigger and Alarms
¥ Copy event files to the postprocessing directaory

W & network trigger is declared if at least ’4_ stations indicate their local triggers within a time frame of r seconds
THoeene AlotEnm Sl Abscite Level Excestance j Target directary |E:1datalpnstprncesswng J
Activate alarm system upon declaration of an event at the level VMibWMzIl 3 Alarm is sent ko COM1: - Gt dieetory | E}\PROGEATA J
Local Trigger Settings Messages and Motifications
Station ‘ Channel(s) | LPF, Hz HPF, Hz Level 1 Level 2 Level 3 Uriits % e e Bl il S.BIECtEd beiy) Messenger
BLVAD " 0 3 0.0z 0.05 o1 are informed about event triggers, alarms A
e " 4 4 g and results of data postprocessing B
FARGE o o 0.0z 0.0s 0.1 =]
HYHRE 1} 1} 0.0z 0.05 0.1 g Lists af recipients notified about triggers and alarms:
HYBAD o 1) 0.0z 0.05 0.1 q
SINCE i} 1} 0.0z 0.05 0.1 g v By SMs ‘ EATEMPYEW _Alarms.phn J
TUZ01 a 1) 0.0z 0.05 0.1 q
YAKUP 0 o 0.0z 0.05 o1 a v By email ‘E:\,TEMP\,EW_EmalIs.\st J
WA n n nne nne ni n e
Only "Level_1" rlare event triogers. Other sets of threshaolds are For the declaration of alarms Lists of recipients notified by s-mail about results of processing:
WsumiZ MLE)
I Apply individ| 7 I ! b each data channel {except triggers based on veckor sums) I Include remote channels W Automatic ‘ E:\PROGDATANEQ Auto.lst J
A
Noyléﬁata W Reviswed ‘ E!PROGDATAIEQ Reviewed.lst J

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 any of first two or three components, or it can be
also the vector sum of two or three components specified in the last case as square root of (x2+y2+zz). You
can apply individual trigger settings to each data channel if the event detection algorithm is based on
single components of the signal (hot on the vector sum). For instance if you would like to trigger on any
channel of a 3-component signal, you need to edit the settings as following:

- tick the option “Apply individual trigger settings...”

- select 1% component (e.g. Long) from the combo box in the Channels column

- adjust thresholds and other parameters in the table as required for this component

- select 2™ component and adjust the trigger settings for it

- select 3" component and adjust the trigger settings for it

- select finally “Any” from the combo box in the Channels column.

If GeoDAS is configured to receive data streams from other instances of GeoDAS, you can include those
remote streams into the table by ticking the option Include remote channels.

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. One can apply either or both LP
and HP filters to the data before they pass through the event detection algorithm. The cutoff frequencies are
set in Hz in the corresponding columns. Make sure that they do not exceed the half of the sampling rate for
the current channel otherwise filtering would not work. Setting the frequency to zero disables the
corresponding filter.

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 Alarm level 2 generated on 20.07.2002 at 07:32:47.309 Advanced.. |
about detected events. You
can activate alarms for any
of three levels of event thresholds. You have to specify also a communication port to send alarm
information out. The format of alarm ASCII 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

Alarm level 1 generated on 20.07.2002 at 07:32:46.917
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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. Streams of the stations indicated as
“No Data” in the table are never recorded to the event files. The other parameters adjustable here are: pre-
and post-event time interval and the maximum expected event duration.

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. One can also create two lists of recipients, which will be notified about results of
event processing by SEISAN - results of automatic processing and results of processing made by
operators. GeoDAS monitors SEISAN database permanently and any update of the SEISAN database with
location information for the currently monitored event is considered by GeoDAS as completed manual
processing of this event by SEISAN. In this case, GeoDAS sends an email containing location information.

9.5 Channels of Digitizers

GeoDAS supports several types of digitizers and A/D converters and can process their data streams as
described above, in the same manner as the data streams of GeoSIG instruments. Working with ADC is
described in Appendix L. Support for ADC boards. Digitizers are configured with the dialog window
accessible through the menu Settings -> Channels of Digitizers.

In most cases the configuration of digitizers is made locally, i.e. in the same computer which digitizers are
connected to. In such a case “This Computer” has to be selected as a Configuration target. But there is
also a possibility to adjust parameters of digitizers in the remote instances of GeoDAS if they are configured
as remote nodes allowing the remote configuration. Refer to the Appendix G. Network Links of GeoDAS for
more information about this issue.

Type of the digitizer is selected from the list. The set of supported types may depend on the program version
but the settings of configuration dialog are similar for all digitizers. If the data are delivered through the serial
channels, you have to select COM port and the baud rate. If a digitizer has network interface and acts as a
server, you need to provide its IP address and port in order to connect to it. Entering of the sampling rate is
only required if data stream of the digitizer does not contain this information.

GeoDAS supports remote data transfers for some types of digitizers. If these digitizers are connected to a
remote computer running GeoDAS, you may also configure them locally as virtual digitizers and you may
also forward data packets of a real or virtual digitizer to the remote instance of GeoDAS. Sending and
receiving data is made with the Packet Dispatcher modules that are configured by pressing the
corresponding [Setup...] buttons. They open the configuration dialog window described in Appendix G.
Network Links of GeoDAS.
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Channels of Digitizers
Parameters of Digitizer Configured Channels
Mame {three-letter code) STD A Add{Modify | Remove | Station | Stream | Full Scale | Unit | HW Channel | DC Correction | Fixed DC
J5ToO0 Ch 01 1 g Unita,chi Enabled i
Type GensIG D183 Digiti Sampling rate 200 W STDOO Ch_nz 1 o] Unit &, Ch 2 Enabled 1]
JGeo el | = Vv STD00 Ch_03 1 a  Unité cha Enabled o
X None Ch_0% 1 g Unit B; Ch 1 Disabled o
™ ek g ]
latalicom orthbB noe ERMEHA XMNone  Ch_OS 1 o UntB, chz Disabled i
X None Ch_06 1 g Unit B, Ch 3 Disabled o
(¢ Remote host IP address and port | TCP192,166.7.12:14513 Lo ch o7 1 o Unit <, ch 1 Disabled 0
X Naone Ch_08 1 a Unit C, Ch2 Disabled o
' Dat ! t X None Ch_n3 1 a UnitC, cha Disabled [t}
[~ Data _setp, |
Iw Forward data to remote clients connecting at 192,168.7.4:1521 ¢ 3
I Listen For simple data requests at next three network ports ¥ Use channel parameters provided by the digitizer
I™ Force data block protection ko CRC32 1 ¥ Enable virtual channels of integrated data, Channel name prefix: WEL
Time source External 5¥MNC Signal j
Configuration target |This Computer j 0K | Cancel |

Addtionally, for several types of digitizers, GeoDAS can act as a server and can distribute data to clients
connecting to it. The option Forward data to remote clients must be activated to enable this functionality.
Two other options (Listen for simple data requests and Force data block protection to CRC32) are
provided for compatibility with few old client applications.

In order to add a new digitizer, enter its 3-character name and press [Add/Modify]. The list of channels
appears in the table. Most of the digitizers provide several channels of data. GeoDAS tries to group them by
three assuming 3-component sensors and to assign the default unique stream name to every channel and a
unique station name to every group of channels. The groups are highlighted in the table with different
colours. But you can make a group having less than three channels by right-clicking the first channel in the
group and by checking the Group item of the context menu. Left-clicking the station name enables/disables
the corresponding channel. Disabled channels are displayed in grey and are marked with the red cross. You
can also Hide Disabled channels from the context menu.

You can edit in the table the stream name, full scale and units of each data channel. The column called
HW Channel displays the reference hardware names used for identification of channels. These names
depend on the digitizer type. You can also enable or disable correction of the signal DC level and/or to add a
specific Fixed DC value to a calculated one.

If the option Use channel parameters provided by the digitiser is enabled, then any parameter, which can
be retrieved from a digitizer will be used instead of the one specified in this dialog. It is also possible to
integrate signals of received data channels in real time with the option Enable virtual channels of
integrated data. The most common use of this option is to generate velocity channels out of acceleration
data.

Press [OK] to save the current configuration of digitizers and to restart the data acquisition or [Cancel] to
leave it without changes. Pressing the button [Remove] deletes digitizers with the currently selected name
from the configuration.
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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:

e GSR - standard decompressed event file format

e GST - the same as GSR but tespulse-file

e GBR - compressed event file format

GBT - the same as GBR but testpulse-file

GCR - standard decompressed event file format generated by GCR instruments

GCT - the same as GCR but testpulse-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 provides limited support for miniSEED format of .
event files. The default extension of these files is RGELEWECERIRILTEIAE]] E]

MSD. Basic format of these files do not contain

information about physical units of the recorded | channelname Default -
signal, and therefore the user has to provide this SR EC
information. While opening an MSD file, the dialog 4 Q

“Parameters of miniSEED files” appears. One can | Counts per physical unit 1

enter here the physical units (up to five characters)
and the factor that will be used to convert raw counts _

. . . Mate: all channels must have same sampling rate and
into the physical units for three data components $htr ol =l st el I e

(channels). If you are working with files always
recorded by the same type of instrument, it is
convenient to select the option Always use the
current parameters... You may also want to choose
whether all channels of a MiniSEED file are opened in
the same window or if they can be fully independent while viewing and analysing them. This dialog is also
accessible through the menu Analyse->Parameters by selecting the item Parameters of miniSEED files from
the combo box.

[ Open different channels in the same graph window

I Always use the current parameters by default

MiniSEED files recorded by GMS instruments usually contain extra information about scaling factors and
units, although this feature can be disabled if required. If GeoDAS opens such extended miniSEED files, all
necessary information is retrieved and used automatically.

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.



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 10-19

When opening one or several data files of any type listed above, the ODV graph window appears:

=101.x]

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
Comment: This record was not yet analysed

5.0|_Peak: 4.687 my at 15:50:07.175

25
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Tran.,mg

Vert.,my

IIIIEIIIII EIIIIEIII lII 11
15:49:57.000 15:50:03.000 15:50:08.000 15:50:15.000 15:50:21.000 Time 15:50:27.000

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.

& 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:

e By running some items of the main GeoDAS menu

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

e 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 I

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.

i Total: 3 Graphs. Selected: 1 -0l =|
-olx| 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
e T L —
£PooE s . 5 | A
= 50E ; ] i : ;
o B0L P AR g S ISBOOTITO oo
8§ £ 00E ; ; ; ; L
F o 50E :
. an _f???_{f__?_55_?_'5'__*??_5?_-?_{?;5.5'?_'9_9?_?_2_9 _____________________________________________________________________________________________________________________________
=) = : : : : :
S E 2 EE ; e g g e
= | 1 . | 1 | | . 1 | 1 | . 1 | 1 | . 1 | | | . | 1 | 1
| 1] 15:49:57. DEID 15:50:02.000 15:50:07.000 15:50:12.000 15:80:17.000 Time 15150027 .000
m] 3 File: MULD4F02.GSR Start: 04.02.1999 19:48:34.845 Length: 25.230 sec (5046 samples at 200 sps)
&|0] % File: MULD4F99.GSR Start: 04.02.1999 06:14:12.665 Length: 25.645 sec (5129 samples at 200 sps)

& 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 I
Removes the graph from the view and places it to the clipboard.

Copy |
Copies the whole graph to the clipboard.

Copy Fragment I

Copies only the visible fragment of the graph to the clipboard. If you need to apply any math function
to only to some part of the signal, if you would like to export this fragment into an ASCII file, etc. just
paste the copied fragment in the new window (see below) and analyse it as if you would be doing that
with the entire dataset.
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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.

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 I
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.

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

e If 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]
Componentl,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. Since ASCII
files do not contain the factor of converting counts to the physical units, one cannot switch between counts
and units while viewing these files.

U&™ 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
right-click is made: 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.

ETutal: 1 Graph VR -|al x|
File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec v 2 t 200 sps)
Station code: MUL ent: GUR-18 S5/n: 458 Pre-event: 10 sec Pd 5
5.0 Feak 4881 mpat 1FS00E N SN M
- 2.5; Zaom In w General Info ¥ Zoam i
= Fl  zoam out || v Extended Info B Serall [
Ej U0 same scale , Ese;iu:‘nment... '{‘l e ol W 100%:  puie
E || w Peak Yalues
— _25E| Reset : ’ B w Current ) Z00%:
5 0E . Wmdw.“ RIS and P.P araph = all F00%
50l Ao Fit Yertical Zoom ¥ 400%,
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15:80:04 985 15:850:AF 448 18:50:07 911 18:80:09.5374 awnic Comman me 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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Window RMS and PP |

If this item is selected, the Root Mean Square (RMS) and the Peak-to-Peak values are shown at the
top of graph components. Both of them are calculated not for the entire dataset but for the fragment of
it, which is currently displayed in the graph window. Instead of the Peak-to-Peak value one can select
to indicate the noise peak-to-peak

calculated as double of the maximum X
amplitude, which is not exceeded more
than 0.1% of the time. This option is set ¥ Display peak noise instead of peak-to-peak value

in the dialog Miscellaneous

Parameters accessible through the
menu Analyse->Parameters by
selecting the function Miscellaneous.

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 |

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 I

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 centred graphs. Some kinds of data graphs, e.g. Vector Sum, have only positive data
samples and therefore they cannot be centred. 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.
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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 |

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

Reset I
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 I

The X-axis has no labels at all.

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.
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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:

iy} Total: 2 Graphs o ] P |

Two graphs in the same view
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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.

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.
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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 I x|
This item launches the Graph ~ Example of the Graph Yiew Euart
Options setup dialog. It is the same . Ll
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e Colour of the graph frame, | K|

background, axes, canvas Time

and text. You can set also up Cancel |

to 6 colors for different graph
components (channels) and up

to 4 colors for other curves that Colors — [Fiame | M | tre  [soie x| | Rsis

might be displayed in the Fants ||nf.;. | as Girid IDotted -] ¥-auis
graph, such as OBE and SSE

— Default Graph Settings

i

limits;
e Font of the titles, axes, labels and other information;
e Grid type (solid/dotted/none);
e Whether the dots of the graph are connected with the solid line or not.

In order to specify the parameters of X-axis and Y-axis [kl
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 ~~ Enterafised full scale far the graphs:

Ix

¥ Enable fized ¥-scale

the X-axis and Y-axis. Two more options can be set Miriruirn Maxirnuirn
additionally for the Y-axis: type of the output format for ~ Physicalunits |15 1.5

the labels of axis and number of significant digits. g [s27e7 [s2re7
Selecting the option Fixed Scale shows the dialog where

one can select the minimum and maximum limits in ok, | Cancel |

both counts and physical units for the fixed scale.

When all parameters are set as desired, press the [OK] button to keep them as default parameters for
the ODV graph windows. The other buttons are used to [Export] parameters to a file and [Import]
them from this file afterwards. You can also reset the current parameters indicated in the dialog to the
default ones with the button [Default].



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 10-27

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.

Save fragment as file |

Once you have selected a fragment of the long dataset, you can save it as a file for further analysis.
This is one of the ways to extract particular events from large ringbuffer files manually.

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 centred.

+  Scroll Down. Current graph is scrolled downwards. The operation is performed only if Y-scale is not
centred.

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.

7 Reset. Performs the reset of graph view to the original one.



GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 10-28

H crid Type. Changes the grid type (solid/dotted/no grid).
I Y-axis Units. Changes units of the Y-axis labels.

i~ Normalise View. When this button is pressed 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 Ctrl, 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

eo5IG Data Acquisition System - [Total: 1 Graph]

. . ile  Edit Miew BEGEFEEN Settings  Tools  Window  Help
especially for the strong motion,
earthquake engineering and civil v| o Undail) e EE R
engineering data analysis. B Lowpass Filker
U& ™ Note that the analysis functions Fil ;f:dpa:::;'ﬁf; Start: 18.02.2004 15:32:00.450 Len.
work in the registered GeoDAS Sty F _ nt: GSR-24
. K —  Baseline Correction
versions only, which have the correct / ,
: . 0.020¢--:  Inkegration
nonzero registration number. E ) .
— Differentiation
0.010E.
_ Yeckar Sum
11.1 Data Analysis Menu ;’: ool cav
. ~— Tirme-domain Filketing
Al supported math functions and DOTOE D Erective values
other operations related to the data 0.020E  Damping
analysis are combined in this menu. [ Power Spectra
The operations are performed with O0.04F | FFTMagniude
. L Terzband Spectra
the graphs (data sets) shown in the . | heeoonse Soectra
current ODV window. When the first - 0.00[,, JM;Intensitp
math function is applied to the C v
- — | STAJLTA Ratio
original data set, the current ODV noak
window is split up in to two parts: the - |
upper one displays original datasets | Parameters...
and the lower one displays the 004 Manual Evert Check...
analysed data. When the next r _ .
. . . — Signal Characteristics. ..
function is app“ed’ Fhe lower part .Of = 0000 Templates Save Current Wiew as Template. ..
the ODV window is updated with = [ o
. - elete Templates. ..
results of the last math operation. —
Several previous results are kept in a R Template 1! Processed_FFT 115
stack and therefore one can always o L L1 1 Template 2: Crig_Filtered -

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.

U&™ 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 splitting up the ODV

Butterworth Filter Parameters (LowPass)

Cutoff frequency, Hz 12
Order of the filker & -
Iv Always use the current parameters by default

-

o]

Cancel

3

window but before the operation. For instance, one can specify the cut-off frequency when filtering the data.
When all required parameters are adjusted, press the button [OK] to perform the requested operation.

Pressing the [Cancel] button
cancels the 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)

Funckian

Curmulative Absolute Yelocity

Parameters of the Analysis Functions
Default Parameters of Analvsis Functions

Select the function from the list and click the butkon to edit its default parameters:

Exit

3
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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.

A sequence of analysis functions can be fixed (saved) to apply later on to any set of the input data. For
instance, the following math operations are applied one by one: the baseline correction, filtering, integration
and the spectra calculation (FFT magnitude). Left 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.

“riTotal: 1 Graph -0 x
=]

File: MULO9A99.GSR Start: I]9..-I-]4.1999 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
3 2| _Feak: 4681 my 5‘?15 5007 475

1
o W =
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]ul B
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I
=

15:50;

File: MULO9A99.GSR Data l]rp.t-a-: FFT Magnitude. Points: 512, Overlapping: 172, Window function: HANNING

= 0.00035[ Peak: 0.0002790 mas at 8.98 Hz 1. Baseline Corrected using the whole data record |
= ] . )

= 2. Filkered (Highpass), Fcukaff = 4.000Hz, Filter order =6

; E’ 0.no02o 3. Imtegrabed e
E 4, FFT Magnitude. Points: 512, Overlapping: 1/2, Window Function: HANNING

o 0.00000F c -
~ 000035 fesk euedatadmetsatd e | .
= E

8 @, E : Sek batch

= 0.00020E L0 ey v Apply batch when openingafile e
- = g

= 0.00000fF '

=  0.000 35 e e R O

= & E

i = 000020

= = : : : :

s E g i i i

] 0.00000 f | 1 | i ] g PR : ) , , ) ; , ) , )

20 40 60 Hz 100

]

The saved sequence of functions can be applied now to any input data by running the Analyse menu item
Run Batch. The same can be done automatically for every file you open if the option “Apply batch when
opening afile” is checked.

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.
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11.2.1 Lowpass Filter
An even-order Butterworth Lowpass Filter is applied.
User-defined parameters:

e Cut-off frequency in Hz
¢ Order of the filter

ETotal: 1 Graph o ]
. B
File: MULD9A99.GSR Start: 09.04.1999 15:49:57.105 Length: 75.845 sec (3169 samples at 200 sps)
Station code: MUL Instrument: GUR-18 S/n: 458 Pre-event: 10 sec Post-event: 15 sec
2‘1 E.J g g Pe.;-k«:tsajmggﬂﬁﬁﬂﬂ???ﬁh“ ---------------- T T Butterworth Filter Parameters |
H] E T ettt MNMWRMW b
— -4 9E 8 g "F“ i g
: _ 48[ srar 2900 me ot 155007170 el e E
E gj UD_ ] g g g Order aof the filker IE VI
= y-: i i i g g
- 449 I~ iAlways use the current parameters by defaulk
5 £ ong 5
(] F :
SN | SIS R R A A I ok | Cancel
15:50:04 938 158005 542 15:80:08. 145 15:¢ 2]
B
File: MULD9A99.GSR. Data type: Filtered (Lowpass Filter), Fcutoff = 4.000H=z
i 0.21[ Peak 0. E‘.‘?‘E‘?‘_{“?Q_E{_'-‘_?_ ;5_?_?_?'_ e e e e ey nee e e e e e e e e e e emnneeenen
= m E
S £ DOOE r
- -0.21E
- 0.21] Aeak -0 0601 myg gt 15 50 10LE30
§ £ n.oog
= n21E i i
. 0.21| Peak: 00423 mg at 15 50 05664
E2 E -
= E
} —D 21 E 1 : 1 1 1 1 E 1 1 1 1 E 1 1 1 1 E 1 1 1 1 E 1 1 1 1 E 1 1 1 1 : 1 1 1 1 E 1 1 1 1 : 1 1 1 1
15250 EI4 938 152:50:06.542 152:50:08.1456 15:50:09.750 15:50011.355 Time 15:50:12.959
11.2.2 Highpass Filter
An even-order Butterworth Highpass Filter is applied.
User-defined parameters:
e Cut-off frequency in Hz
o Order of the filter
5} Total: 1 Graph -10] x|
E 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
- & 0| Peak: 4681 rag gt 15:50; 0? 175 l
= = Butterworth Filter Paramekters E ﬂ
£ £ OOE
- _i g = Cutaff frequency, Hz |1 u]
§ T onf Drder of the filer [ =l
= -4 9E B d : : i
- 4.9 Pegk261gmggt15500?220 ____________________________________________________ [T Alwayps use the current parameters by default
5 £ DOE : VPV INDIY ¥ NI TPRITOD SOV Sy [ ok | Concel
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15:580:04 935 1558006 542 1580008 145 15 =]
B

o 6|_Peak: 2 666 s g 2t 19:50; 07.199

S3BE L oy

A T T T T T T T T T T N T T T S A
1590004 935 159:80:06.942 1589005148 12:90:09.730 12:90:11.395 Time 15:20:12.959
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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.

¢ 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.

e 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.

- 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 S/n: 458 Pre-event: 10 sec Post-event: 13 sec
1
o oo 4'95 Baseline correction paramekers x|
S £ O0g ;
= -4 8k tethod of the bazeline calculation:
é E’ gg% Iusing PreEvent zamples only ;I
= -4 9E Humber of preevent samples I'I 150
- 4.9
E E’ D_D% n . . il !' 0 5 [~ Always uze the current parameters by default
—49E_||||E| I| Lo :||||:||||
15:50:04.9353 15 5D 06. 542 15 5D a3 . 146 15480 Ok I Cancel | 9 |
[
File: MULD9A99.GSR Data type: Baseline Curre[:ted using PreEvent samples only. Samples=1150
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o o= E
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- 3.2 E":"_E_'Ef__‘_‘_??;3_"”?5?_??_?;5__5__0_,0_?_1?_0_ ______________________________________________________________________________________________________________________
§ £ oo et ....._.Jl
-1 i i
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15:90:04.974 1550065?9 155008183 15:90:09.787 155011391 Tlme 155012995




GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 11-33

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 1Ol x|
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 5/n: 458 Pre-event: 10 sec Post-event: 15 sec
: 4.9 Feak: 4,631 mg at 15:50:07.175
= =
£ £ 00
—
: Hybfpders . :
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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 data to
the acceleration.

=10l
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11.2.6 Vector Sum

This function calculates the vector sum of three data components.

ZfjTotal: 1 Graph 1O x|
K|
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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 or in g-sec units.

User-defined parameters:
¢ Integration limitin g
e Type of the output units

“yiTotal: 1 Graph . N 101 x|
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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.

File: MULOSA99.GSR Start: 09.04.1999 15:49:57.105 Length: 25.845 sec (3169 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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11.2.9 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:
e 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.

ETotal: 1 Graph 18] =

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 S/n: 458 Pre-event: 10 sec Post-event: 15 sec
| Peak: 4. 681 g gt 15:50; 0? 175

my

R IIII

| Feak: 490‘? mio gt 13

Vert, Tran., Long.,
my

‘4E-||||15| ) T I T T S TSI T I
15:50:05.283 155009285 15:50:10.61

I N |
ime 15:50:11.947
A

[ny]
—F

File: MULD9AS9.GSR Data type: Damping Values
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SA9E L

1 1 11 i 1 111 E 11 11
15:50:05.2935 15 5D DB 623 15:90:07.954 15:50:09.2585 125010616 Time 15:350:11.847

11.2.11 Power Spectra
This function performs a power spectrum calculation on the time series.

User-defined parameters:
e Number of samples in every data chunk
e Overlapping factor: no overlapping, 50% or 67%
e Whether a window function is applied to the input time series, and if yes — which one

Default parameters for the implemented Welch’s method assume 50% overlapping of the data segments and
the Hamming window function applied to each segment before making an FFT. Results of all FFT are
averaged to receive the final power spectra, which is then normalised to the sampling frequency in order to
receive the PSD, i.e. power per frequency interval.

ETotal: 1 Graph —10O] x|
A
File: EL_CENT.GSR Start: 27.02.1997 10:39:14.870 Length: 33.760 sec (#6886 samples at 50 sps)
Station code: CHL Instrument: GSR-16 S/n: 19970 Pre-event: 3 sec Post-event: 2 sec
= 0.40] fesk 03483 g ‘?f HER 5 90 B Fower Spectra Parameters ﬂ
= 0.00
Mumber of points for FFT B2 -
Owerlapping of data chunks 142 -
“window function INone 'I
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11.2.12 FFT Magnitude

This calculates the FFT Magnitude. The resulting spectra is normalised either by 1/N factor if no window
function applied or by the corresponding factor of the window function. 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

1Ol x|
E|
File: EL_CENT.GSR Start: 27.02.1997 10:99:14.870 Length: 53.760 sec (2688 samples at 50 sps)
Station code: CHL Instrument: GSR-16 5/n: 19970 Pre-event: 3 sec Post-event: 2 sec
_ 0do[ Peakosessgatiooeeeen Frr: ra i =]
-~ D.O0E ; X : ;
-0.40E MHurnber of points for FET a12 =
o400
= 0.on DOverapping of data chunks 142 -
. -0.40
D.-ﬂﬂ i ‘Window function IH!—‘«NNING 'I
=y D-DEI_:- --------------------------------------------------------------------------------------------
= 0.40 E Y ! ] & [ Always use the current parameters by default
- E : L : L
105914, EIDEI 10:59:30.000 10:59:4 Capiazl | oo
K|

File: EL_CENT.GSR Data type: FFT Magnitude. Pmnts.:.512, Overlapping: 1/2, Window function: HANNING
| Peak: 005810 g at 1,46 Hz
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11.2.13 Terzband Spectra

This function calculates peak values of the signal when it is passed through the set of band-pass filters
(Class 0) in the time domain. The set of frequency bands and other related issues are specified by the
standard IEC 1260.

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
e RMS Amplitude: The RMS value of the raw signal is displayed
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
the RMS value
Other user-defined parameters:
o Set of filters: either one-tird octave bands (default) or the full octave bands
e Decimal (default) or binary base for the frequency bands
o Display units: either the actual signal units or dB. In the last case one can specify the reference level
or one can use a maximum signal level by default.

i
T, . . F
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= - Pl ok sl bt e e ey
E Set of Filters IEC12601/3 Octave Fiters ¥
-0.010E
BPegh: -0.01096 g ot 10.12 sec Window RS/ PR 0000957 0. ] Ease of the fiequency bands Decimal s
2 pooof ] M TR O I Y i DRV 5303 Ui |
= E hw-‘i‘\r‘: Ul I el i b i =
E ! ! Output result b ax Amplitude %
-0.010E :
Feak: -0.00454 g at 10.04 sec Window RMS/ PR 000055/ 000843 o ¥ Referenne |evel masimum ampltude of the signal
@ UUU;_ i Mgt s N " Fired reference level, insignal units: 0245
% F HW 'H" I!M‘ i S e U] o :
— [~ Ahwaps use the curent parameters by default
_D D1 D = 1 1 s L 1 1 s I3 1 1 1 s
5 10 15 20 0c | coned |
E

File: RE5 20040516 033058 INPUT.TXT Data type: Terzband Filtered: 1/3 octave bands, hase 10, Max Amplitude
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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:

ETutal: 1 Graph

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

File: MULOD9A99.GSR Start: 09.04.1999 15:49:57..105 Length: 25.843 sec (3169 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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11.2.15 JMA Intensity

This function performs calculations of the seismic intensity in order to estimate severity of the ground motion
at the site of measurements. There are few methods of the intensity scale calculation, the most known are
MMI (Modified Mercalli Intensity) and MSK (Medvedev-Sponheuer-Karnik) scales. This particular method
utilizes the concept of calculations developed by Japan Meteorological Agency and therefore abbreviated as
JMA. Each of three components of the input signal is filtered with a specific band-pass filter and the vector
sum of those is taken. Then every point of JMA function is defined as a value of vectoral acceleration taken
at some cumulative time offset dt in a sliding time window dT (dT > dt) representing sorted accelerations
within this window. The intensity values are calculated from those points using an empirical formula.

User-defined parameters:

e Length of the time window dT, seconds

e Time constant (offset dt in the window), seconds

e Type of the output signal, one of the followings:

o JMA Function — the set of vectoral accelerations, as described above

Empirical Intensity — the resulting JMA intensity
Vector Sum — square root of the sum of squares of all three filtered components
Vector Sum Sorted — the same as above but the values are displayed sorted
1* Channel Filtered — 1* component of the signal after applying the bandpass filter
Maximum Acceleration — set of the maximum vectoral accelerations calculated in each
window dT
e Output units: either the original units of the input signal or cm/s?

OO0OO0OO0O0

antnl 1 Graph

| Input Data
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11.2.16 STA/LTA Ratio

This function illustrates how the STA/LTA algorithm works. Using the specified short and long time windows
for the signal averaging, it calculates the ratio of these two average values and plots it graphically. Note that
first LTA seconds the ratio is plotted as zero because no LTA average is calculated yet. If the entire duration
of the dataset is less than LTA time window, the function is undefined.

User-defined parameters:
e STA time window seconds
e LTA time window, seconds

o} Total: 1 Graph

Input Data
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11.3 Templates

Templates are developed for effective analysis of the large 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:

10l x|
- o] x| File: MULD9A99.GSR Data type: Vector Sum
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Now it is the time for a next step: to
save this customised ODV window
as a template. This is done with the
menu item Analyse->Templates->Save i ame of the template FFT and Yector Sum j
Current View as Template. The dialog Structure of the template:

Template Parameters comes up. The
window Structure of the template lists
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
currently assigned parameters. This
name appears from now on in the list of 4| | _,l
templates under the submenu Analyse-
>Templates. The same dialog is used to
delete templates when they are not Copy | Delete I Cancel |
needed anymore. In order to delete a
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.

Template Parameters |

Graph 1. Analysiz Graph: Yector Sum
Graph 2. Original Graph

[Graph 3. Analyzis Graph: FET Magnitude. Points: 512, Overlapping: 142, Wi

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.

11.4 Signal Characteristics

This analysis tool is useful to generate a table of the main parameters of recorded signals. First step is to
select a file or group of files for analysis. Then the output file name is selected. GeoDAS creates output files
in the CSV text format. Information stored for every processed file is the following:

General parameters, such as date, time, duration of the record, channels names, etc.
Maximum amplitude and peak-to-peak values for every channel

RMS and Effective values

Frequencies of the peak spectral amplitudes

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. Note that some extended functionalities (e.g. support for ADC
boards) may not work without a special serial registration number. Please contact GeoSIG if you need to
activate such functions.

Appendix E. Strong Motion Data Processing
Appendix F. Messenger of GeoDAS
Appendix G. Network Links of GeoDAS
Appendix H. Statistics of Communications
Appendix |. Network Monitor

Appendix J. Event Checks

Appendix K. Station Map

Appendix L. Support for ADC boards
Appendix M. Static measurements
Appendix N. Automatic Event Processing
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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 (x 2048 digital counts) and the 16 bit recorder maximum 65536
digital counts (x 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-4g
1 4.88282e-4
5 2.44141e-4¢

.25 1.22070e-4¢
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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] Componentl,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;

- thelong term time period (may not be set smaller than the STA);

- theratio of short term average to long term average which will declare an event;
- whether LTA is updated when event trigger is active

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 continuous 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 applications 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;
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;0k;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

4. Event description

5. 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 channel experiences an error

6. Status of four annunciator alarms: TRIGGER, OBE, SSE, ERROR (from left to right)

7. Other information, mostly intended for debugging purposes

8. Status of the trigger errors

Example
Date;Time;Site;Event;Status;AC power;Link; Alarms Info; Locked Tnggers
05.05.2004;16:11:49;ANNUN;GeoDAS Startup;--

05.05.2004;16:12:08;GBD (1);ERROR;*-*-*---; ; Keees
05.05.2004;16:13:42;GBD (1);NO ERROR;--*-*---; ; K
05.05.2004;16:20:57;ANNUN;OBE Alarm;--*-*---; ; R

16.3 Logfile 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 eaxctly 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 processing Strong Motion Data Processing E
application. The strong E——
. . — General Settings
motion parametric data Default
(reports) can be saved to W Generate reports in the directon I‘\'\F!FHWS‘\IncnmingHepmts Browsze... | 4'
a local file in a W Send reports ta the configured Bapid Response server(s) Configure... | ’TI
dr|1re.ct0ry y gn " users Companents af parametric infarmation o be uzed far mapping I.&verage walue of %, j Cancel |
choice or/an ey can
be send directly to the = - DataSimulation
processing application v Simulate strong motion data reports according to the conditions listed below
th roug h Windows — Time Schedule — Simulation T ype
EOCketS. Press the Tl rumilier of alimultiams |3E| " Simulate the strang mation reparts intemally
utton [Browse...] to -
[. ] Time of the fist simulation. HH: [12:00 " Send simulsted reports as SMS messages
select a directory and the
- y . . . MHaote: SMS Manager must be zet up carectly
butt(.)n [Configure...] to Simulation repeat interval, hours |24 Diestination phone number I
nglgu rte S the "mOd.;".e Duration of the events, seconds IED ' Reports are simulated by the stations
ata source” as It Is
: - EWT sending interval, seconds |3|:| Send parameters to IAIIStatinns 'I ﬂl
described in the
ADDkendl;( G G. Nsetwck)]rk — Station Locations — Digtribution Type
Links of GeoDAS. This - .
dule i ible f & Use the real configuration of the stations ¢ Fandom distibution throughout the area of monitoring
:jnec:ivléﬁnls ;Ezpogf;meetr?é { Station information is taken from the file: " Gradient distibution towards an epicenter
informatigc])n ptO the ISlatiDn.dat _I Direction of a zeizmic wave propagation, deg |2?I:|
consumers. The vertical — Parametric [nformnation
Fompon_ent o,f parametric RSD at RSD at RSD at RSD at
information is not used FGA, g 'Zg‘:fs» 5O00Hz,  333Hz  200Hz  111Hz
for estimation of the &m &M Em e
shake intensity. But you Abselute maximum —[0.4 |5 1 |25 B E
can select how the Absolte minimum  |0.08 1 02 02z 1 |
hori I
orizontal components
are used: either average [ Load parametric information fram the file IE:'\Cpp\Test'\FIHMap\SimulatedParam.th _I
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.|st.

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.

& 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).

0& 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.

& 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 in order
to use this functionality, you have to configure first any email client (such as Microsoft Outlook Express).

Parameters of the GeoDAS ﬂ
Messenger are adjusted with the - General Settings

fO"OWing dia'Og, which is [V Provide SMS service through the GSM modem at ICDM‘I: 'I Metwark 5M5 are enabled Configure. .. I
|aunChed from the main  menu ¥ Pravide e-mail zervice through the Microsoft Messzaging AP, Metwork, emailz are dizabled Configure. .. I

Settings->Messenger.

Test Functionality of the Messzenger...

Check the options of the General = icelancous
Settings  to  enable  the IV Emailthe system Logflle protocol dailyto  |C:\GeoDAS_DATANEMAIL_List bt
corresponding service. In case
you enable the SMS service, the
communication port where GSM
modem is attached to must be

. ok |
chosen from the list.

™ Scan for SMS delivered by amother application to the local directory
[E\GeoDAS_DATA Maps =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 functionality of the Messenger can [T el d e r——— x|

be tested at any time. Pressing the button S Serries

[Test Functionality of the Messenger]
launches the following dialog. Send SMS ta |+7302620 16 of 138 chars Send |

Test SMS meszage

In order to test the SMS service
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

correctly. Make surs that MAPI service iz availablz and all the settings for the default
e-mail client are corect:

— Test MAPI Functionality

In order to test the email service Send test email bo: ||infu@Gec.5|G.cH
functionality type the e-mail address _ e T TR IIE
where you can receive a message from ¥ ttach fil |C:\Program FilesiGeo =OLAS.Bre J

and press the button [Send test e-mail
to:]. You can also attach any file to your Fleaze note that if vou have just enabled the SMS or Email

_mai gervice, you have to restart GeolAS prior to the test in order
test e-mail. to activate the conmesponding 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@GeoSIG.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 SMS 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->Network Links.

First of all you have to select the option Enable network links with the remote applications, and then the
other controls become available.

Network Links ]
v Enable network links with the remote applications Remate application
Local settings of this application Metwork name IW
Metwork name W Password IW
Passward IW IP Address IW
1P Address W Connect through the port W

Iv Accept requests From the remote clients at park 10240 Connection timeouk, sec 40
[+ #ccept requests From the configured applications only Inactivity timeout, sec &00

[ Support Functions of a remote node [ Remate node

i

[ sSupport broadcasting of datagrarns, pork [+ Permanent monitaring Monikar, ..
[ Launch the application [ Packet made
Configured remote applications add
[ame Link. Pararneters Conn, T | Inackiviky TO | Mode IMaonitar |
RRMapServerl TCP 192.168.1.21:1024 40 GO0 Mo fes Remove
RRMapServers TCP 192.168.1.22:1024 40 Go0 [pla} fes
GeoDAS_RRITS UDP 46400:192,1658.1,11:46200 40 G600 Yes Yes Lpdate
GeoDAS_RRZTS LDP 46402:192.168.1.12:46202 40 600 Yes Yes
GEoDAS_ MW WS TCP 192.168,1.34:1024 40 GO0 i} fes
GeoDAS_SERIAL oML, 19200 baod 40 GO0 Yes fes

Cancel

The following parameters must be specified for both local and the remote GeoDAS applications: network
name of the application, password to access it and the IP address of the computer where the application
resides. IP address of the local computer may be set to “Default”. This is useful in case a DHCP server
assigns the address. But this approach may not work if your local computer has more than one network
interface. In this case you have to specify a correct static IP address explicitly.

If it is supposed that the local instance of GeoDAS will accept the requests from remote instances of
GeoDAS and/or from other applications simply enable the corresponding option and enter the port, which will
be used by the remote applications to connect to this local GeoDAS. You can also apply the restrictions for
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 broadcasting of datagrams 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. One can also Launch an external application that can be a
communication utility or any other program required to be working when GeoDAS is active. GeoDAS
monitors the status of this application and restarts it in case it is terminated due to some reason. The
application started by GeoDAS works in the background.
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The option Support functions of a remote node enables x|
different GeoDAS services, which become available for the

remote clients if you enable them. These services are
selected with the dialog that appears upon pressing the = ¥ menitoring S0H of the configured stations
button [OptiOﬂS...]. They are: [v Downloading event and ringbuffer files
. Monitoring SOH of the Configured stations V¥ Requests for statistics of communication
Status of the instruments configured in the local = geatime data streaming
instance of GeoDAS is available to the remote
instances of GeoDAS established connection to the
local computer. Note that this option is forced to the
active state if any other option is enabled. ]T| Cancel
e Downloading events and ring buffer files
Remote clients may download event and DAT files
stored in the local computer under the root GeoDAS directory.
e Requests for statistics of communication
The clients may request and receive statistical information from the local instance of GeoDAS. Note that
this option automatically enables the support for statistics in the local computer. More information about
this issue is provided in Appendix H. Statistics of Communications.
e Real time data streaming
Data streams received from the configured instruments and from the ADC can be forwarded to the
remote clients. This option works reliable for the fast network connections only.
¢ Remote configuration
The clients are granted the rights to configure this instance of GeoDAS. In particular, the configuration of
instruments and the parameters of ADC boards can be changed remotely.

The followings options are granted ko the remote clients:

Right part of the dialog window is intended to set parameters of the remote applications. Except those
settings, which were mentioned already (network name, password and the IP address), 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. If you are going to use the described above services of the remote
application, enable the option Remote node, click the button [Options...] and select the required services
with the dialog Options of the Remote Node described above. If you do not know which services are
granted by the remote application, you may try to get this information by pressing the button [Query
Options].

The option Permanent monitoring activates the feature of network monitor for the current application. You

can adjust the key parameters of monitoring by pressing the button [Monitor...]. These parameters are
described in Appendix I. Network Monitor.

If the option Packet mode is : ; .

the button [Settings...] next Link Type and Settings Optians
to it and to adjust the " UDP link Confirmation interval. seconds 4
S_ettlngs . of Pé}Cket Host IP Address [ Outgoing data rate limit, KByte/s 1.3
dispatcher in the next dialog

Port of the remate host [vw Allow data buffering

window. Packet mode of

communication over the Lol ot

network channel utilises = Serial ik

UDP pI’OtOCO| rather than Serial communication port m

TCP. You need to specify

for this type of link both faud e = [0k | ol |

local and remote ports and

the host IP address. But

packet mode can be used not only for the network link but also for any link between two instances of

GeoDAS over serial ports. In this case the COM port and the communication baud rate shall be set

correctly. The group of controls Options combines the following parameters:

e Confirmation interval. Important information sent in packets is confirmed by the remote party. But
these confirmations are sent not for every received packet but for several packets instead in order to
minimise the handshake overhead. You can tune with this parameter how often the groups of packets
are confirmed,;
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e Outgoing data rate limit, in Kb per second. This option is required in some cases if you use slow
communication channel that is shared between different processes or modules. This option can be
useful also for the half-duplex serial radio channels to let the transceiver switch to the receive mode from
for a while within at least every few seconds and to limit the duty cycle of the radios, if needed;

e Allow data buffering. This option should be enabled in most cases because it prevents from the data
loss if the communication channel is temporary out of operation;

e Compress data packets. This option should be enabled for slow data channels in order to minimise
data traffic over those.

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]. You can also edit
network parameters of the already configured remote applications. Click in the list a name of the application
you are going to modify, make the required changes in the group of controls Remote application and press
the button [Update] to take the modified settings back to the table of configured applications.

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.

Beside of the mentioned above network service, you can specify the details of network communications
between several program modules that support networking features. This procedure is performed locally
while configuring the corresponding module. For instance, if you would like the local Messenger of GeoDAS
to exchange with the SMS messages with the Messengers of the remote GeoDAS, press the corresponding

button  while configuring the [YSETENTIEE AT e x|

Messenger. The following dialog

appears. Double c!ick an item in the list to select of [ Accept data from the remate applications:
dezelect it. Selected items are marked with
asterizks " From any one successfully connected

Here you can specify whether the

. . . [~ Data are sent to the selected applications: ™ Only from those selected in the list below
information is sent to and/or

i RRMapSerer] at 192.168.1.21:10242 | *ARMapSerer] at 192.168.1.21:10242 &
rec?.'vepl frobm thebl_ remohte GeaDAS EWTS at 192.158.1.15:10244|:| GeoDAS_EWTS at 192.158.1.15:1024n:|
applications by enabling the GeoDaS_RATTS at 192 1681 11:102 GeoDAS RR1TS at192.168.1.11:1024
corresponding options. The GeoDAS_whw2wWs at 19216813210 * GeoDAS WS at 192.168.1.32:10;
with the described above dialog Canfigure | I—IDK Cancel |

are listed in both sending and
receiving lists. Those applications
selected for communication must be marked with asterisks 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.

&~ The same dialog is used to configure any other modules participating 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 |

file, which is updated every update interval = [ Timelntervals Detailed nformation
minutes, i.e. the new line of information Update irterval, mirwtes [s0 I File downloads
containing data for the above period is added Report interval, hours [24 ¥ Logins to the irstruments
to this file. As soon as the _repor_t interval K.eeping interval, days |3D [ Feceived SMS [if supported)
has elapsed, the total statistical figures are

calculated, the file is closed and the new file — Email Messages

is created. The Completed file is sent by e- Iv Send periodically by email the statistics of communication

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 Setup.. | ok | _ Cancal |
with the keeping interval parameter.

List of recipients IE:\F'F!DGDAT!—‘«\GeoD.t’-‘«S_D.t’-‘«TA\EmaiI_alI.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:

it Stations: Statistics of Communication o ] B
Skation Logins | ©nLine Time Downloads Transfer Rate, bps Get Channel, sec Conneck, sec Failed Logins | EYT Message | FIL Message | SOH Message I

RRSTZ 1-2 173 2(EK)-2(EK) 195/232/216 EEE 606462 00 310 312 1-1
RRST1 1-1 79 F(10K)-2(10K) F44(744(244 TN 4z(42)42 00 0-0 0-0 1-1
RRST3 00 9 0{O3-0(0) 0fofo ofoyo 0j0j0 1-1 0-0 0-0 0-0

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. The names of remote stations
are displayed in the format station@remote_node, where remote_node is the network
name of the remote instance of GeoDAS. Refer to the Appendix G. Network Links of
GeoDAS for more information about the configuration of network links. Stations of the
remote instances of GeoDAS appear in this window if these instances allow requests for
the communication statistics.

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 I. Network Monitor

Network monitor is used in the 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 and/or by SMS messages.

Different instances of GeoDAS communicate through the Windows sockets and therefore the network links
must be configured correctly as described in Appendix G. Network Links of GeoDAS.

Network Monitor window appears on the screen if this instance of GeoDAS uses the services of at least one
remote application or at least one remote application has to be monitored permanently. If GeoDAS works
just as a remote node providing services to the clients, the Network Monitor window is not active.

21.1 Network Monitor Setup

The parameters of the Network Monitor are set with the setup dialog, which is accessible from the Network
Links dialog window. There you select which applications are monitored. The Network monitor periodically
checks the status of these applications, according to the time interval, which is set in the dialog. The status
information is also logged to the status file at specified time as often as it is set in the same setup dialog.

The Network Monior can send x4

information about monitored
applications by email and/or by
SMS if the corresponding services
are supported and enabled. Press

Mebwork monitor is ackivated i at least one remote application works as a remoke node or it has to be
monitored permanenthy

— General Settings

the button [Messenger...] to make Heartbeat timeout interval, seconds |1U
the required settings of the Lo the current status of applications ko a skatus file every I 7 day(s) at I 01:30

messenger options. You can select
to send an SMS notification
message if any  monitored

— Skatus Motifications

application does not respond within [v Send the SMS notification if an application does not respond within |3|:|— minutes

the specified time interval. The list List of recipients | E:\TEMP\EW_larms. phn [
of recipients can be in any ¥ Inform by e-mail if an application does nok respond within IE,U— minutes
directory. It is selected with the ) »

browse button [...]. The same Lt of recipients | £\ TEMPIEW_latms st -
notification can be send by email [ Email every status file with the logged status of the applications

also with more detailed information List of recipients | L
attached. The status of

applications can be also send by i

email  periodically if the Messenger... | Links... j _ Cancel |

corresponding option is activated.

21.2 Remote Nodes and Applications Window

The following window appears in the screen when the Network Monitor is activated. It displays the
information described below.

Remote Nodes and Applications g@‘gl

Met Mame Link Parameters Last Restart | Last Heartbeat | Met Modules | Connections | Free Memory PhysMemory, Kb YirMemory, Kb HDC Space, Mb Infout Rate, Kbjs Syskem Flags Skakus
@ REMOTE  TCP 192.168,0.101:10240 20:21:54 20:26:21 1 2 30% 667108 of 1048048 1997076 of 2097024 103035 of 152617 0.0jo.0 A=00 B=00 C=00 OnLing
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

Link Parameters identifying the link to remote application
Parameters
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.
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Last Time of the last response from the application
Heartbeat
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.

In/Out Rate, Current rate for incoming and outgoing data over the link in kilobytes per second

Kb/s

System Flags

Current state of the system flags at the remote application, if supported

Status

Status of the monitored application: OnLine, OffLine, Error. It has the same meaning as
the bitmap placed before the application name.

21.3 Context menu of the Remote Nodes and Applications window

The items of this menu provide the following functionality:

Connect/Disconnect |

Used to connect to or to disconnect from the selected remote application. If the application is not
monitored permanently, you have to connect to it first before accessing its services.

Restart

Run this item to restart the remote instance of GeoDAS.

Update Now

Forces the Network Monitor to request information about selected station(s).

Reboot Remote Computer |

Performs the hardware restart of the remote computer.
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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

¢ NRC Regulatory Guide 1.166, “Pre-earthquake Planning and Immediate Nuclear Power Plant Operator
Postearthquake Actions”, March 1997

e EPRI TR-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 g|
Seismic Check Parameters Parameters of Calculation
An swent should mest the Following critetia in Response spectrum range, Hz - | 0.1 - 100 RS calculation method:

order bo be declared seismic:
e Frequency points per decade | 40 {+ Integration in the frequency-domain

2
: e " Inteqgration in the time-damain
Time Frame For all kriggers, sec 3 CAY inkegration limit, g 0.025
2

i duration of th L
inimum duration of the event, sec e

Threshold For estimation of duration, g 0.003 W Everts recorded by the stations listed below are checked automatically For OEE and SSE
Pkt ne i DEEERT el ke 2 Station | Alarm | Print | RSALimits | RSY Limits | IEESU'EISFDF il checks can be
F1 Ves &M Fl RSAImf F1_Rowimp  roreedFor the test purposes;
al Mo AM G1_RSA.Imf G1_RSY.Imf I™ Force to Seismic
QBEJS5E Check P k = o
! SRR NS 52 Mo & GIRSAIME G2 RSV
(+ COFE Parameters " 55E Parameters K1 Mo AM K1_RSA.Imf K1_RSW.Imf [~ Foree to OBE
Freguency Range 1 Mo M U1_RSA.Imf 11 _Rsy.Imf W
Frarm To
RS54 check range, Hz 2 10
: [ Suppart for kest mode
RSV check range, Hz 1 2
5 If a station is chosen to generate alarms and an event recorded by this station meets the OBE
aor 55E criteria, the corresponding alarm signals are sent ta the all configured annunciators
absolute Excesdance Limits o - —
Horizontal  Vertical Path ko the limit files | E:lGeoSIE Project CH-Le J Edit Limit Files. ..
RS limits, g 0.z 0.2 Aukornatic Report Generation
RS limits, mmy's 1524 152.4 v Print reports on the default system printer 5
Ay limits, mmjfs 1569.6 1569.6 The Following tvpes of events are reported: |OBE and 55E everits ﬂ

Path to report files as specified in the PDF writer |

Adjust template of the reports: First Page... Cither Pages... |

[a]'4 | Zancel |

The first group of parameters called “Seismic Check Parameters” specifies the criteria used to check
whether an event is seismic one. Three parameters (Minimum duration of the event, Threshold for
estimation of duration 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. Duration of every
event is calculated as a sum of all time intervals when the signal level is above the threshold for estimation
of the duration.
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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

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;

e 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. Letters in the Print column indicate
whether the data files recorded by each station are included into the (A)utomatic printout and/or into the
(M)anual printout, i.e. the one generated by the command of operator. The list of stations and several
options for each station are 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. The group of parameters Automatic Report Generation specifies
whether the reports on results of event checks are printed automatically on the default system printer
and for which types of events. It is also possible to make PDF reports automatically if the appropriate third-
party printer emulation software is installed. Please contact GeoSIG if you need to activate this functionality.
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.

The option Support for test mode and the Path to report files are used for integration of the GeoSIG
seismic monitoring system controlled by GeoDAS into the plant simulation system. Please contact GeoSIG if
you need more information about this functionality.

Manual Event Check x|

22.2 Manual Event Check

Any event file can be checked manually if it meets the

The selected event iz checked whether it is zeizmic one and whether it
meets the OBE and 55E criteria

seismi_c and OBE/SSE criteria. This is done wit_h the  foentiie [E-ATEMPAFILE S oot oo J
menu item Analyse -> Manual Event Check. First of

all you will be asked to select an event file for  RSalmitfie |EATEMPuest RSA mf J
checking, then the Manual Event Check window — peypine [E-VTEMPY=sL RSV Inf J

comes up. You have to select both the RSA and RSV
limit files, which are used during the check procedure. I Create graphical autput [original graph, RS4, RSY and CAv)

Other check parameters are those specified in the ’ml Cancel | Settings.. File Info. |
Event Check Parameters dialog window. You can

modify them for every performed check by pressing Check Results

the button [Settings...]. In order to query the Event el_cent gar:

information about selected file press the button [File el bes

Info...]. The general information stored in the header SSE; Tes More.. > |
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of a selected data file will be displayed. To perform the check itself press the button [Check Now]. This
opens the lower part of window where the brief results are displayed. In 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.

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 10| x|
Event Seismic Check DEE Check SSE Check Repart
Date and Time MoFec | FFT | Duation | Seismic | RSa | Rsv | cav | oBe | Rsa [ Rev [ cav | 5SE [ Status

EE] : + + Frinted

2208200  Add Event Record. ., + + + + + + + + + + Printed
2208200  User Comment... m Printed
2208.200 wiew Graphs + Printed

Wiew 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_>

Lock GeaDAS 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
RSV and CAV | exceeded 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
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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:

¢ No Report — the report will not be printed automatically

Pending — the report was prepared and will be printed automatically within 2 minutes
Printing — printing is in progress

Making PDF — PDF document is being created

Printed — the report was printed at least once, either automatically or by the user’s
reguest. The report can be re-printed at any time

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. First page
of the report is displayed in a separate 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 |eft part Of th|S Ewent date 24.04. 2003, time 22 21:07. Seizmic records: 1 of 2

Seismic Check Results

Wil’ldOW ShOWS common Check Fesulks Information on Event Files

Seismic and OBE/SSE ChECk SE%§¥IC Checks . Site File Mame Tli n-arTime Result
results. The event records are | bwawsen & (S0 St e A0S Tl
listed in the right part of | ops cheore

window. The results indicated gg%

here are related to the Cav

particular event record only. 5B Cheoks

In order to view and analyse pos

the detailed information on ggg

every event file, select a site Moreinto | Close |

in the table and press the
button [More Info]

Print Report | x

Lets the user to re-print the report on event check at any time. This Fi Romove |
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 G2
printout is shown below; see Example of the report of event check.
When printing reports manually, the List of Sites for Printout comes ]
up. It is possible to remove unnecessary data from the report. If it is

required, select the sites, which you do not want to appear in the Cancel |
printout and press the button [Remove] before you press [Print] to
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continue.

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:

e Comp. — name of the data component;
e Fp - frequency (Hz), at which the response spectrum curve reaches its maximum;
e RSA(V)p — maximum value of the response spectrum;
e Fobe(sse) — frequency (Hz) within the specified check frequency range, at which the OBE or SSE
limit exceeding was detected for the first time;
o RSA(V)Obe(Sse) - value of the Seismic Check: Detailed Information x|
response spectrum at above frequency
. UBE Criteria: |
FObe(Sse), R34 check frecquency range... [2.0 - 10.0] Hz
*  Lfix—specified fixed OBE or SSE limit, RS eeion Jiait fiie. 1L LR dar
— I I R3SV check £ ... [1.0 - 2,07 H:
° Lref reference OBE or SSE Ilmlt, at RSV iniedlﬁzqﬁﬁsmge 152. 4 mu/s tH?, 152.4 mm/s (V)
the frequency Fobe(sse). If no design RSV design 1imit file....... RFI_RSV. Luf
OBE or SSE limit (taken from the | i Gon reters aaicinss, 7 /% 7 190 e @

Fobe ,Hz Lfix,g Lref, o

corresponding design limit file) is Conp Fr fiz RSkp g e
specified at this frequency then Lref is ¥ 3.55 06663 2.11  0.2000  0.3380  0.4002
always equal to Lfix, otherwise it is the | Zey et 0055 2.11  0.2000 0.2597  0.7953

R5¥ Check Related Parameters:

maximum value of Lfix and the Comp. Fp,Hz RS$Vp,um/s Fobe,Hz Lfix,mm/s Lref,um/s RSVobe,mm/s

. . .. X 1.50 365.6 .00 152.4 294.1 344.3
interpolated design OBE or SSE limit at _l;l
the frequency Fobe(sse). & -

All values described above are indicated in
the graph below using an example 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.

ETemplate ~SEISMIC~: Total: 1 Graph o |EI|5|
File: R1__ 20030822 064708.G5R Data type: RSA. F(Hz)=[0.10-100.0], Beta=0.05, Points/decade=40

0.s0

0.80

0ro

0.60 |S—
;30_59 f P OBE Il_imitclurvel ]
2 naof P ’ : A 4

___________________

0.30F

o0k | Lref=0.3489g at Fp=2.11Hz |

0.00E e il BN L N N
0.10 1.00 Hz 100.00

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. The name is
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expected to follow the standard GeoDAS naming convention (includes station name, date and time
stamp) and it is not longer than 25 characters.

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.

22.5 Editor of Limit Files
Limit files keep the design

P Limit File Editor - [E:% TEMP4F2_RSA.l >
limits of RSA and RSV used for S ARG X
checking the events for OBE | Iafeefbimie Load File... |
and SSE Criteria_ The abso'ute F,Hz OBE = OBE Y OBE £ SSE X SSEY SSEZ - .
e 0100000 0.00000 0.00G000 0.003750 0.012000 0.012000 0.007500 Save File |
RSA and RSV exceeding limits, 0200000 0022900 0022900 0015270 0.045810 0.045310  0.030540
which are set through the 0300000 0.040950 0.040950 0028000 0.081920 0081920 0.056000 Save As... |
heck 0400000 0.051910 0051910 0035710 0103820 0103820 0.071420
Event Chec Parameters 0500000 O.0G2380 O.0G2380 0043130 0124760 0124760  0.086250
dialog, are constants within the OE0O000 O.072480 0072480 0050310 0144970 0144970 0100830
ire heck 0700000 0082290 0082290 0057320 064590 0164530 0114540 T
entire frequency check range. 0800000 0091860 00S1860 0064170 0183720 0183720 0128340 —I
This is not satisfying to receive 0900000 0101210 0101210 0070890 0.202430 0202430 0141780 Tl
h - | f 1.000000 0110390 0110390 0077490 0.220780 D0.220780 0154590 4|
the precise results of event 1100000 0719400 0713400 0084000 0238900 023300 0167390 |
CheCkS |n many cases. In Ol’del’ 1i7nnnnn MA90970 490770 Anondin AIECEAN NOECEAN 4o ﬁbn Delete Table
to Imprqve the _SIt_UatIOﬂ, one Mote: OBE and SSE limits are expected in g units for RSA and in
can design any limit curves for mms far RSV Impott Datz... |
all checked components of the
source data by setting RSA | Damping Coefficients
and RSV limits in several -channel |u.05 “-channel  [0.05 Zechannel  [0.05
frequency points within the Ex |

check range. If 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]. Data Import Options il

. - Select the tupe of text data b impart ta th
The button [Import Data] is used to load the OBE and SSE limits from Li‘?ﬂﬁ%d“i,fpe aliedt St imper ta e

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 selected with the Data Import = Datacolumn |2
Options d|al<_)g, WhICh pops up ther selecting a file to import. The data Note: selected ol wil be used as the data
column(s) will be imported starting from the data cell currently selected i

Ok, I Cancel |

&l data stored in the fils

(highlighted) in the Table of Limits.

Limit files keep also the damping coefficients for every component of
the signal. Typical damping value is 5%, which is entered as 0.05.
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22.6 Example of the report of event check

Your company name GeoSIG__ Example of the event check report GeoSIG
Example of the event check report

User comment line i 1SR A1 GAR St 110 1001 0810918 L g 9 18 e (B wmgien 08 5ot

Bt i m St mmn odpinderyes

Event date: 31.08 2003

Event tima: 05:38:58 UTC

Result seismic: Yes{TEST)

Result OBE alarm: Yes(TEST)

Result SSE alarm: Mo

verd fie file
?‘!!9.1._5‘_. T "G'-‘R_'w&?'iﬁ RSV RS

s2_ 1053903GSR  RSAFI_RSAImf. RSV-F1_RSVImf
53”7 He Bl recarded RSAF1_RSA Imf. RSV F1_RSV.Imf
s4_ Mo file mcorded RSAF1_RSA inif, RSV F1_RSVImf
s5_ Mo fle mcorded RSAF1_RSAImf. RSV.F1_RSV.Imf
S8 Mo fle recorded RSAFI_RSA Imf. RSV-F1_RSVIml
o Mo file recorded REAF1_RSA Imf. RSV F1_RSV.Imf
Seismic check OBE SSE

Sration Trigger FFT Peak  Duration RSA RSV CAV | RSA RSV CAV
51_ X Mo 142 Hz 00s No Mo HNo [No MNo No

¥ Mo 122Hz Mo Mo Mo |No No No

z No 138 He No MNo No (No No No
2 X No B4 Hz 00s Mo Mo MNo |No MNo No

¥ Mo 132Hz Mo Mo Mo |No No No

4 Mo 158Hz Ne MNe MNo |[No No Neo
Test remits
Station Saismic chack OBE SSE OBE Alam _ SSE Alarm T T
S1_ Yes(TEST)  Yes(TESTiNo Yes(TEST) No T - pueam,
s2_ Yes(TEST) Yes(TEST)No Yeu(TE: Mo 2 e <
5_ - This station does not generate alams
54_ - - This station does not generate slams
85_ - - This station does not generate alams
8_ - This station does not generats alarms
s_ - - This station does not generate alams.
Seemioofteds _____ Umi .
Humber of triggered recordens min
FFT Peak mapc 33.0 He

(OBE = Sessmic check » (RSAcbe or RSVobe) + CAVobe
SSE = Seismic check + (RSAsse or RSVess) + CAVsse

Page 3 CooSiD L, Escpastiasss 11, CH.EVS2 Clsbtrigy, Tl &1 850 21 00 or 102000 ra 5721 | | Fage 37 GeoSiG L, Bscpatvecs 11, CHANT Cuttrugg, Tl 01 810 31 50 01 40,2003 15521
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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: pixel coordinates of the left bottom and right top corners of the map area on the background image:
(left, bottom, right, top).

Image coordinate information in pixels can be obtained from any imaging software.

Line 3: corresponding real coordinates of the left bottom and right top corners of the map area:
(left longitude, bottom latitude, right longitude, top latitude).

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:

STO00 40.842029 28.962203
STOO1 40.942618 28.618076
ST002 41.105617  29.178060
STO03 41.214980 29.038469
ST004 41.152524  28.638798
STO05 40.784211  29.137410
STO06 40.759095  29.212271
STO07 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 types of ADC boards supported currently are the PCIM-DAS16 board and PC-CARD boards
DAS-16/12 and DAS-16/16 manufactured by Measurement Computing Inc. (MCC). GeoSIG Ltd. has
developed the computer-based version of seismic recorder named GSR-12/16PC, which utilises these types
of A/D converter. For more information regarding GSR-12PC product please refer to the corresponding
hardware manual.

24.1 Installation of the ADC board drivers

U™ 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.

Configuration of ADC Channels x|

— Configuration Parameters

A0 unit name (up ko 3 characters) AFS - Configuration karget IThis Zompuker j
A0C unit identification number I.ﬁ.LITO vI
¥ Single-ended channels [ Wector sum channels
A0 unik bvpe PCIM-DASIEIRI1G hi
I ! J [~ GSR-12/16PC LED contral [ Master ADC
aDC volkage range I:I: 20 walts j
Sampling rate For all channels, sps 10 - Streams. .. | Delete Lnit | i [ = |

— aDC Channel Parameters

M | Enabled | Mame | Sensor | FsGano | FsGant | FSGainz | unit | Orifccomp. |«
1 Yes Ch_01 AC-53 29 2,000e+,., 2.000e+000  2.000e4000 q Yes
2 Yes Ch_oz |# 1.000e+... 1.000e4+000  1.000e+000 q Yes
3 Yes ':h_|:|3 —uDLUI 0.0 13.0 0.0 W Yes
4 Yes Ch_04  GSW-3xx £1-10...  1.000e+... 1.000e4+001  1.000e4+000  mmfs Yes b
5 Yes Ch_05 Guralp CMGE-5T 2.000e+.., 2.000e4+000  2,000e4-000 g Yes
& Yes Ch_D& Cuskam 0.0 10.0 0.0 W Yes
7 Yes Ch_07 Cuskom 0.0 10.0 0.0 W Yes
g Yes Ch_0g Cuskam 0.0 10.0 0.0 W Yes ;I

SEnsoF gain IGain 1 vI Mote: Gain 1 must be selected For the sensors, which do not suppart different gains

Edit: * Full Scale Make; Meither affset correction nor drift compensation is perfarmed for the
¢ Permanent DC Offsat channels with nonzEera permanent affset

apply | (] 4 I Cancel

In most cases the configuration of ADC units and channels is edited locally, i.e. in the same computer where
ADC units are installed. In such a case “This Computer” has to be selected as a Configuration target. But
there is also a possibility to configure ADC units in the remote instances of GeoDAS if they are configured as
remote nodes allowing the remote configuration. Refer to the Appendix G. Network Links of GeoDAS for
more information about this issue.




GS_GeoDAS_UserManual_V2.21.doc/20.12.2010 GeoSIG Ltd.
GeoDAS Software Manual Page 24-68

The group of controls called Configuration Parameters includes main 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 hame and press the button [Apply], which is used to verify and to update the current
parameters of the dialog window. You may select the ADC input voltage range but you have to make sure
that the selected ADC supports it. The sampling rate is the same for all channels and can be one of the
following fixed values: 10, 20, 50, 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. The
option Single-ended channels should be selected only for the custom applications, which do not utilise
differential circuits for connection of sensors. If there are more than one board of the same type in the
configuration, the unique board identification number must be provided for every board. It is the same
number as the one assigned to the board by the configuration utility provided by ADC board manufacturer.
The option GSR-12/16PC LED control is enabled only for the ADC units integrated into the GSR-1xPC
recorders. The option Master ADC is used if several boards of the same type are served simultaneously. In
this case one can connect the clock output of the master board to the external clock input of the other
board(s), which would ensure synchronisation between them with the precision of one sample. Note that this
option is available not for all types of ADC supported by GeoDAS. The option Vector sum channels
enables simulation of the additional channel for every three-channel station, which is a square root of
(x*+y*+z%) and x, y, z are three components of the signal.

Parameters of ADC channels are indicated in 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 enter up to five characters for both channel name and a unit name. If you use one of the standard
GeoSIG sensors, simply select it from the list by double-clicking items of the column Sensor, and the
corresponding Full Scale values as well as the correct units will be shown in the next four columns. In case
you select the sensor type Custom, these parameters can be adjusted. Refer to the Appendix A. Information
on LSB for more information about full scales and LSB factors used to convert raw counts into the physical
units. 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.

You can also specify a permanent DC

offset of every channel for every gain. DC, V E
Once you click the corresponding radio
button below the table, it will indicate 5.0

DC offsets for all three gains instead of 4.0
the full scale and those offsets can be '
adjusted by editing the table. Setting
permanent offsets is required very

often e.g. for temperature sensors of

different kinds. Make sure that the full 0.8
scale is set correctly in case of non- / P, bar
zero offset. Required full scale should _40 0 160 210

be corrected in a way that the offset is
subtracted from it. For instance, the full — full scale
measurement range of a pressure
sensor is 0 - 160 bar, which
corresponds to the output voltages from 0.8 to 4.0 VDC. In this case the DC offset should be set to -40 bar
and the full scale is set to (160-(-40))*5/4 = 250 bar assuming that the full A/D converter input range is 5
VDC.

A

»
»

0& 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.

Last column in the table of channel parameters is called Drift Compensation, you can select between Yes
and No. This compensation means that the offset (zero level) of the channel calculated as an average value
of the signal during first 20-30 seconds after the GeoDAS startup is slowly adjusted during the data
acquisition according to the actual parameters of the signal.
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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 Unit]. 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”;

¢ 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 split 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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25 Appendix M. Static measurements

If GeoDAS is configured to work with data stream channels, you can configure all or some of these channels
for static measurements. The term ‘static’ does not mean that the signal decimated and delivered by such
channel is constant. It changes of course but rather slowly, so it can be sampled with a time interval of
several seconds, minutes or even hours. A typical example of static data is the air temperature. While
dynamic data are very often high pass filtered to remove the DC offset, the main measured characteristics of
the static channels is their offset, which is never removed or compensated.

25.1 Static Data Acquisition and Analysis

Static measurements are configured with the dialog launched from the main menu Settings->Static
Measurements.

Static Data Acquisition and Analysis

[ Perform static analysis of data stream channels
Static Data Channels Rainflow Counting
Channels and Files | Alarm Levels | Conkral Levies and Signals | Rainflow Counting | Scale | Mumber of counting intervals 10
Channel Mame | Daka Files | Lowe High | Low High Bit Mask | Enable Range LPF,Hz | Thresh... | Lnits | Generate histogram files:
PADOO_X Yes 1 o 1 a 000 Yes 407 1 1 mmjs
PADOO_Y Yes 1 i} 1 i} =00 Yes 407 1 1 s " Every hour 7 Weekly
PADOO_Z Yes 1 o 1 o 000 Yes 407 1 1 mmjs & e -
PADOL_Ch 04 Yes 1 0 ! 0 0x0 es EERETY L 1 s Bty il
PaD01_Ch_05 Yes 1 o 1 o =00 Yes 111.111 1 1 /s ™ First time at ’—
PADD1_Ch_0& fes 1 o 1 o 0x00 ‘fes 111111 1 1 mmjs
Pap0Z_Ch_07 Yes 1 o 1 o O0=00 Yes 111,111 1 1 /s
PADDZ_Ch_05 Yes 1 0 1 0 0x00 Yes 11111 1 1 s andiien Eicy o
PADOZ_Ch_09 Yes 1 o 1 o 0x00 Yes 111111 1 1 mrms
Process Data Files..
Data Acquisition Settings Data Transfers Meszages and Mokifications
Static data sampling interval, seconds &0 W Accept incoming requests for static data, Modem is at coMin: v Recipients listad in the file selected below are informed
about exceeding alarm levels of the static channels
Length of every data file, hours 24 Iv G5 Modem Preferred baud rate 19200 | J
: ; I By e-mai
W' Process ringbuffer files Process  File Now ¥ Download static data from remate stations, Modem is at  |ComM1: v]
¥ By M5 [E:\TEMPIEW_Alarms.phn J
Exported Data Formats Phanie number(s) | +41 44 810-2150
* Ilse 5M3 Messenger Setup...
v Text files (*.csv) ¥ GeoSIG permanent records (*,goe) Time of the first download 01:20 Interval, minutes 1440
) * " Lse G5M modem shared for incoming calls
[~ Terra Monitoring data Format (*,dat) ¥ Data validity interval, days |7
Mode name Station name
| Download Data Mow,.. |
Directary
.

The option Perform static analysis of data stream channels must be selected in order to activate
processing of the static data. Length of every data file, which is set in hours and the sampling interval in
seconds are the main parameters of data acquisition. The standard mode of operation is receiving real-time
streams continuously and decimating them down to the specified sampling interval. But you can also enable
processing ringbuffer files, which are arriving periodically. In this case, the decimation of data is
performed in the same way but real time monitoring of static data and alarm functionality make no sense.

The table Static Data Channels lists all parameters that are set channel-wise:

e Channel Name and Units cannot be modified here. They are taken from the configuration of data
stream channels and are provided here for the reference. Channel name includes also the station
name as a prefix;

e Data Files flag specifies whether data samples of a channel are stored to the static data files;

e Low and High Alarm Levels (in Units) set the allowable range for the channel data. As soon as at
least one sample is out of this range, the alarm is generated. If Low value is greater than the High
one, the alarms are disabled for this channel;

e Low and High Control Levels (in Units) can be used to take some actions in case the signal goes out
of the range specified by Low and High levels. When it happens GeoDAS activates digital output bits
specified by the Bit Mask. For instance, according to the settings shown in the above dialog a heating
system activated by the first (0x01) digital channel works if the outside temperature monitored by the
channel AFS02_Tair drops below 5 °C. If Low value is greater than the High one, the control is
disabled for this channel,

e Rain Flow flag specifies whether the rainflow counting algorithm™ is applied to the channel data;

! This algorithm is based on the original article “Simple rainflow counting algorithms” by S.D.Downing and
D.F.Socie, INT.J.FATIGUE January 1982.
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e Range is the full range (in Units) for the rainflow counting;

e LPF (in Hz) is the cut-off frequency of the low pass filter applied to the original data stream samples
(i.e. before the decimation). Filtered data are used for the rainflow algorithm only. If this parameter is
set to zero the filtering is disabled;

e Threshold (in Units) is the minimum level that a static sample must exceed to be counted by the
rainflow algorithm. It is obvious that this parameter should be smaller than Range divided by the
number of counting intervals.

General parameters of the rainflow counting applied to all channels are: the number of counting intervals
and the interval of generation histogram files. Note that rainflow counting is the accumulated process and

therefore the number of counting intervals cannot be . .

changed without resetting the statistics once the static x|
measurements are started. Rainflow algorithm can be Mumber of counting intervals |1.;.—
applied to the already recorded data files by pressing the Full counting range in data units T
button [Process Data Files...]. It opens the dialog Rainflow

Processing Parameters where parameters of the data == Caounting tiesholdin data units 0ot

processing are adjusted. Next step is to choose the file(s) to ¥ &pply lowpass fiter, Frequency, Hz
be processed. The results of processing are converted
automatically to the ASCIlI format of comma-separated
values and are displayed with the default Windows viewer.

’

[ thlways use the curment parameters by defaulk

K

H

By default, GeoDAS stores static data files in its internal
binary format. These files have the STD (STatic Data) extension. They are placed to the StaticData directory
under the GeoDAS data root directory. But these files can be converted automatically to the ASCIl CSV
(comma-separated values) format and to the permanent data files in GPR format. In the last case GPR files
are saved to the corresponding event data directory under GeoDAS data root. One file per each three-
channel station is created. Some oher output data formats can be supported as well. Please contact GeoSIG
for more information about this issue.

If alarm levels of the static channels are exceeded the SMS notification can be sent to recipients listed in
the selected *.phn file. In order to provide this service the computer running GeoDAS must have at least one
GSM modem configured either for the static data transfers (see below) or for the use by GeoDAS
Messenger. If the computer is connected to network, e-mails can be sent as well if the corresponding option
is selected. They are sent to the recipients listed in the selected *.Ist file. GeoDAS Messenger must be
activated for this option to work. Refer to the Appendix F. Messenger of GeoDAS for more information about
this issue.

GeoDAS processing static data can send generated data files to another instance of GeoDAS over the dial-
up link. The group of controls Data Transfers combines all the required parameters of this functionality. In
order to send data one has to enable the option Accept incoming requests for static data, select the COM
port where the modem is attached to and to set the desired baud rate. If it is a GSM modem, the
corresponding option must be enabled. The default baud rate is 19200 baud for GSM modems and 38400
baud for other analog modems.

GeoDAS requesting static data from remote sites for further processing may not have static channels
configured. It should just have the option Download static data from remote stations enabled and the
COM port for outgoing calls selected. Several phone numbers of the remote sites can be listed in the
string Phone number(s), they are separated by comma or semicolon. Data downloads are done
automatically at the specified download time with the specified interval between successive downloads.
Data can also be requested at any time by pressing the button [Download Data Now...]. Again, the baud
rate must be set and GSM modem option is enabled if required.

Since it takes usually rather long time until every static data file is completed at the remote site, the data
transfer is allowed even for those files, which are not yet completed. GeoDAS checks if some more data
samples were added to every file since last download and if it is so, the new samples are added to the
already downloaded file. In order to optimise data transfers one can set the option of the data validity
interval. If this case only the files generated during the last days specified as the validity interval are
checked for update and are downloaded.
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26 Appendix N. Automatic Event Processing

This software module is designed for automatic processing of event files recorded within a selected time
interval, usually several hours or days. The processing is done in the following steps. First of all, GeoDAS
makes an overview of static data for the specified processing interval. Therefore it is required that the static
data acquisition is activated as described in Appendix M. Static measurements. You have to make sure also
that the vector sum channels are enabled; see Configuration of ADC channels. Next step for GeoDAS is to
create event files from the ring buffers extracting data recorded at specified times if the corresponding option
of automatic data processing is enabled. It is assumed in this case that the data streams of the stations
being processed are available and are saved to the DAT files. Refer to the chapter Working with Data
Streams for more information about this issue. Last step is to process all event files one by one by applying
a template preliminary generated as described in the section Templates. Results of processing are
combined into the report that is forwarded for printing them out at the default system printer. At the same
time all processed data are stored together in a directory and can be printed later manually at any time.

The main processing parameters

are configured with the following
dialog, which is launched from the
GeoDAS menu Settings->

Automatic Data Processing. First : .
action to take during the Maoke: Static daka analysis of the data stream channels as well as the weckor sum channels must be

8 A . . - enabled For the automatic event processing ko wark correctly,
configuration is to decide which

[¥ Enable autarnatic processing of events recorded by the stations lisked below

Processing Parameters

stations will be processed Skart tirmne 00000 Time inkerval, min | 1440 Delay, min 20
automatically and to create the List W Pracess all events detected within the: specified time interval
of these stations. Local stations (+ Events detected by several skations at the same time (netwark trigger) Settings...

that are currently configured in
GeoDAS appear in the combo box

" any local events recorded by anvy skation

below the list. so you can simply |v Extract and process data recorded at these times: 19:50 21:30 23:15
select a station and press the In order to extrack and process data recorded at the predefined times make sure that the stream

data are stared in the local data Files (ring buffers)
button [Add]. You can also enter

the name of a channel next to the
station combo box. If you do so

™ Generake ASCIT output

i ; List of Stations and Channels Prink Opkions

then only this channel will be LT Template Page Setup
displayed in the overview (2nd) it
page of the report. If you do not ReT21@Renote (Vsum) Mographson Istpage _ lstPage |
enter a channel name, all channels [AEP_overvien I~ 2rd Page
of the selected station will be Station Channel
d?splayed._ Chann_el name is [Gs000 ~| |z |4EP _detailed | Other Pages
displayed in the list next to the
station name in parentheses. If the ddd | | ¥ Print processed events automatically
station is not configured at the

Reporting

moment but its data files for the
selected period exist in the W E-mail full reports to | swsupport@gensig.com
corresponding GeoDAS directories,

I+ E-mail brief reports to |inF0@gensig.com
they can also be processed. Just
type the name of such station in the Path to the report files | CriDocuments and SettingsiOR\DeskkopiTemplats ¢ J
combo box and, optionally, the
name of a channel and then press Load Save | Print | Process Mow! | QK | Close |

[Add]. It is also possible to process
data files existing at the remote
instances of GeoDAS. In this case the station name should be as following: name@remote_geodas where
“remote_geodas” must be a valid name of the remote GeoDAS application configured as described in
Appendix G. Network Links of GeoDAS. In order to delete stations from the list, select them and press
[Remove Selected Stations].

Once the list of stations is built up, you may select the option Enable automatic processing... and to set all
other parameters. You have to select the start time of first processing interval and the duration of this
interval in minutes. Nonzero delay time is set if you need to process data automatically at some particular
time, which does match end time of the processing interval. These parameters will be valid upon the next
startup of GeoDAS. But you can also process data within a selected time interval manually by pressing the
button [Process Now!]. For the manual processing you may enter also a date next to the start time. If no
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date is set the current one is assumed. One can process either already detected and recorded events or
one can generate events from the ringbuffer files, or do both. There are two options of processing of the
recorded events: GeoDAS can process either all event files or only those related to the network events,
i.e. events detected by several stations at the same time. Information about parameters of the network
events is given in the section Processing Stream Data. If the option Generate ASCII Output is enabled then
GeoDAS creates intermediate processed static data in the ASCII text format.

Both automatically and manually processed data are stored in the subdirectory ResultsAEP under the root
directory of GeoDAS. One can always print data using the button [Print] or printing is performed
automatically if the option Print processed events automatically is selected. Other Print Options specify
how the printed report of automatic event processing looks like. First page is the list of stations with their
advanced information that is set through Context Menu of the Data Streams Window. You can customize the
print setup of this page by pressing the button [1st Page]. Second page contains graphs of the static data
(vector sum channels Vsum) of all processed stations. This page can also have a specific print setup, which
is adjusted with the Print Setup dialog window opened by the button [2nd Page]. In order to adjust
parameters of the static data graphs, such as e.g. scale limits, it is necessary to create a template first with
the desired options and then select this template in the corresponding combo box. Refer to the section
Templates for more information. Other pages of the report contain the results of processing of all event files,
one file per page. Processing is made as specified by the corresponding template and the print setup for
these pages is adjusted with the button [Other Pages].

If you select a printer emulator (such as PDF Writer) as the default printer, it will create an image of the
printed document. In this case it is possible to send this document out by email automatically. You would
need to enter a path to the report files and the e-mail address(es) of recipients in the groups of options
Reporting. Brief reports contain two pages only: first summary page and the overview of static channels.

IE™ Note: the corresponding printing software is not included into the GeoDAS package. It should be
installed separately.

Configuration parameters of the automatic event processing can be saved to a file with the button [Save]
and they can be loaded later at any time with the button [Load]. This is useful for the manual processing of
different lists of stations. The [OK] button saves current parameters as default ones for the automatic event
processing.
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